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.S:+L*c y ,.91a.,r.i. - Jtl J-e ?

..r-!.1 - 

,t ,J-l c-4; y: J o)J{ 4l ,, :111 eVsi &-l-r: lr ,.*,h:, oti 4 ,-'b..i :;f l .r}ti

d-{+ s> e 4;jU 6ojl$l .,hi jl ,"}.:Ut iU ti .J:5 J*.e gU-at .itr.' Fld-<t J LF ,Slati:g.f rlj[i
.J::...^ U-l-r t' J or9i "&-t*" .,iJli.

Ate-r.J.;l.u;l 6ly gl:3 J-el clyti.,lr.r .r.1-l o{,; ,}L.il I cllll; 6-*.St+.f.-rl-ul q drr,li ;,-l .r--,1:

q + eSV,,yi & \ C6l olKi: J-iL,o 6,r,tK^ Ll .c*,1 i>V,;sf ;t+,t ;itJ", gty olKi:.r:5

.:-ry gt#l jl^*a' {! ..:*l .-rb.3 61",11: r-f 6 t-S C otf 6, oK'i,

iU c--'.i 6 m f-o. r, ,glo;! .51; o3rE y-l .-r.or.r, J-<5 l1 
"r(-t--: 

6\J.1-; Fl ,iLt, r,/Jt' lJ) cr:rE

.t-t-C Jl* d,ii" ,r;sf .2lSF.r-i;.g3-rr1

(\-l )

1-l: dytj 4+;i ;ji Jel .l3rLi ..r-:tr"f .:L: .l;+ CiJ, .t<:-) .1) oJJ .5f.;l.rJl -r--i,t .fS a ai .1: 6

+S y c4tJ r-r-, ti U- -l c,''l JJ<- Jl- 1: L o-;! j .:1lJi t-ral GW 4jJ,<"+ -U,\ tu JJt, ^<r4t*" 
t.rr; C-l

tii yrl.5 Ji L "<JU-l J,,t-;r r!-!,r,. b 6.:-l Jr-'Jl ,.r-<t J ,).* ,j-l .S;A ci 1r JJ,U .J{t"j,,,

..---:U

rt T l-f
q;).:- -* rr-l t ,r,-t*i :-fu *.,.:-l o-u; o.:Liil J ,j.p:15 al-rr (SI) &"r-:t-T,rUJt 

"51 f+
ut(S s; 6'l-t--/i Jyl-r:. rt-..--i J (SI) .<,-r- :r--i 

"rlJJt 
.r:.t fr-":n .r-t' tK J 4$lSI :b-T q LJ:..- ri +*l

r-! 
"rJ:t" ,5Lary1t5 .,1: .SI f"..'- \ ,lK"j J9l.u" ,5Lr.r-ly -rl :l.r.cl ,Lri ..:-t o-Li o:Liil J Gf &Qt

{-r ..r*--ri r+ ;l 6r.r--o e-t-c ,-li.r; &rb .11 SI :t--i l* .r-Hi &-l tF JKJ ,rr.* gta.,l klL- 'P 6tt; +
.:y J.rl-g ol-:;l LS2J,.ai (J-.l, J-olJt JeV JrL q J,-J? .:-..-

1: r5,r, 4-.ilJl tJ SI :t--i s 6K-j J1l"u, rt--i r..gr.rc ,f,-{ l orj^.i '-L-; l.1 SI :b-i 6,;kJl-ra

, p;r L-r-t--11 i;l"r-.;t c*j .5-;r t I o-t-l OLi U.r-t, ,|,-ri ,t5 ,.#J, d,/-l t a5 rllor-x 
6.-11 9t5 yl c*1-,

.JS Lrrl5^S a:.".."

,rr-l 9 csgr olr ,*:i9. r=.;,- glJ*. ! rr-Ll oli ..1,- 21 ,rrl9 
"gb9; 

.r.l-1r1 d .J.!5 ,i.-iJ pXF .rr-l q L .ry Crr OrE d.r:lc.r. e.+i .ilo.rt*
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rbi \-f ,Jl;.|

:-tilo-ti a.a>V fr- 3r ;r l-6Jl 6La:LJ 9 t-o-t--19 J $ti .r-Ll cal Jl-63 ;j J.9J+ -r:

,1.&-li J3l.r:.:t-i

|*,,,,

SI:l-i

|*,,,

.g:bl >Li c*.5
J-l.t :Ll rLi J-l-l

J>l-.t slug kg 6# M l-fr
irt ft m .r" L Jt
r.;U sec s T jl..j

-l';- lb N F

s-* vls 3 oJ; *i.S -F )t &l.rt--i.;L',1 J J*.fra SI ft"...;) ro$ orl: sL:i Jl-r+ -2r 6,;-lhjt^-a

J o)_H L;eloL"j J J_b ,ti rt-i,",,_K-li.1rt"r:, ft^r-.2r .r.!l .J-j, elritl .\-\ drL,. .iJt' lJ) rl;rti;l

,5.72 -cll )Jl$ti-l l*) ,-r'l oJ*L JiJLrf:--:. "i- SI-** .c-l o-t i \:d! a,',-l1, fJ) ilyti;l f--. -vlr

61lta3; dJlj (,-_Jq ,gLo:-;lrJk*l ,;.i: ;: 1 r.!-l Fr-r-l - fJ.*\ Lr - jl 6;)s i.J,li*,\.(,- ;l 6) 6 #
)y€ oJ:,Li ,St+itz ft^-...4 aK-r"i.Jrt.u, f+ 4tf ;: rJ--XLrj E)')* qita q c-13 (:y',rr

-r (:y"f 613,1l,.t'l to",ritilr'? 
'f -f s> i lu-y g!-;r 6 ,g:;l$U-l gF c.lj3) -rJ-y ,ira J->lj:;lsk^"l lt-;

.C*l a:^-.- J) d/-l .,-Ll *r*;l ,,J3Uj i,,"l .-t;tf.f c^tl-l .r:.j ttl-q,. qit+

l1J.x J. P &-1. -,;lt. O.t* $# &- fr- t 45,.:',1 G-tt, SI .gLa.r--ls ss ,.J3l_.<,-'4F tf-l-rQ

J'- )-lt dJ-p JL,cl LSlJl q (Jy-l .-i-) fr- $J, fY/\Vt. tr -*l-x ,gfr,JK--fi J3t.rt" ft^-.- -2r.J-oJ, a*itj

:g-;l: .r^:^-... y' c'lrr \-\ aJrL" ;l e2.$ 1r .:f,r, :f q qjtj t-li+" ; .-,t ,l: t: J'lJ Gl* J;)'

.l-6-r.i J9l.ri.:l-l SI.:l-i

(l lb) = (1 slug) (lft/sec'z)
slus = lb-sec2/ft

(l N) = (l kg) (l m/s')
N=kg.m/s2

t-dL .djU-k" .:31"r^i .:6. s-e altv y f -* t )ilL/ rE gra .uly cll-g1 l;; $:E ,SI rl--l --" J)

oJ-: ilJ orLiil ,J, 6)V )* , Ln-,rS 2t 
",;< 

_,1: ,5lril-1 ft^-..- olte \ (+ti I 6 # ,t) MKS ft -./

f^ $-ll t--le 4l{--yi.1rt.r:" rl.-i 1: .o--l a:ir:t5i _l: f lfr J>11 6)y e J Ji -r.-13 c-.62 f^ ff-rLs ..:-t

J ,.iL-*,.1" J5 .ft^+t 1r ;i..1 lbm "ul3 ;l or[iil .r-t-C orLi:-l (lbm) lra J.>\ 6ly g^ I 0b0_U .ule c^6-a

(L--r: e!- J Lo'G-Vlj. 
'f -p st) r;l-tJk-l t:|y' c.r,.i lJ \ lbf biJ 6 e-'l t- -rlri, lbm ..:*l g-l-2 La-;tK

&LiJl ,;i:t ,-,t:5 
"tl :: 

.t:f C Jt(:t3rt *y ( lbm 9 slug) l-,+ 6,1r, t>l;: jl o:U',-.1 .-lil .-r5.r, :tq.,-l

lhn-u-ly 1l aS t:Su, d_f lljorl- l;.r(-t-:,-ljt*. J- J-;_t .,.!l o-t; o:Liil 1f 6lt. slug .r--l_9'1l

.rj*i orU'""'l st - $A,Jti.1lb :Li 
-,11 JltC rK il-l ! .l\ .:-;rJ orLiil

,;, ,', *itq'a-,ot',-l 6t* L,-i1:tC :i,rtal :t--i,gkjrL, }s;^-uC-'64ti-,r:6,r1ta1,.5;L-J LJ

.c-it- .r.,ol9 ,-,15 .:--ry 1: ;,r.6i 4 tr l1 l,.6Ji y-rLi, .t{:J g-l +,. a'>lr" dr*.- 6ly JVg..J^i J:^lJt

.:ir c, J*-t{ 1".*: 45 o-Li 6-l:.-rtS,.*,-1- -1, l+i A.l,;,Vl,b.:-oo:a-; d,,il dqf jl .J*i J"lJt dl-r:i Lor-n^:.o,

.J*L; .it'olr,' l, ta:i
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,s,."Qc r,, 61a.".r.i. - J9l JLo, A

4r,iL" t-A

.-t-"!.f tj Ot* q.:*,1 ,*fL- F*" J) !111 
"LUr 

qib t 8 CA qit+.)iU

(\-Y)

:gl 1r 6
oy! _er dr..t ,!U:. \r4 6sX = F

9il. +U \ (f-f .,.;t-6; .- rti = G

o.;! 1r lfi = mz J n4t

,2U, flr';- &ti = r

glcrit+ 6Ji W.r!l oJ,i c .r G=1/1vy(\.-t') r'/kg.s'JlJ.f-f,;i ,Sst jl qil+ c+l.i d)Je Jl$,

'{,," 15.:-,1 o,L-X o:l.r Jil-5:iltulVt5'1r ).l,..r;tr.f drfj q)t+ jl iU 6li,e-l.r:-f 
"ht 

tj J*S
L-l ,>2-J'u, o+.U )jl 6 .tt-X6^ ?J? irt'j \:# tu fV/\N qit+ cS..l-f ! .\. . mmp q ,-+i S_S y )l

.t_*C r/* *'r{Q\N U J,lJ, t+i 
",.1 

.JiU, qib d3J# J*q 4rl f^ I y,t5 r5 .rrti^
-rr (N) ei Lr+- (JF.rL-i.---.- J + t! .f-l,r\ .c...13-,j r*:-;l t' bil t- ,rt q:b .l:A
ar--l r: ns;-en a.-.5 oL-:--;l i-F -* tl Fa zb *.Ju': Jk c-K-.ti J3l"ri fr.".." .l: (lb) J-,, ta 9 SI a:-.r-

.c.*l rita ,SJi 66 u.lr,.a>;,, elS

gLilllfU

4.,y: Jl .:.lb ,3) 0.. .-.* t' ct+y.,,r(- ,:-*rr':1ly,'--+ *.Ui J-h :l r5,5ll,i[ 69r;
L .\ km p[_,t,l .r 1/AY0 N tr ,tl,r G"Ji tr \ kg t"*, fr+ q rff c-ty.e 4i -2r.r.1r.r, f+.- dLA t*,J"tS.t'(-rr

Lrrrl_r ueUij -;rY/[01N.J;-,,lti,l , \.. fu11 
1U;.,r1 .1:V/ft. N d:;lr.\.. kmlU;.,r|1:q/oyf N dl.f

1: 15 ,r1LrL-,L:i J l-eilJ ,slr. 6 c"*l g;ly >{rK ..u.r. ./J? ir:.j .b ar (1W\ km) j-*) Lg LV

#;'.,r,-.r r rrL^ F.r .c*:r: 
';;,"':;:J;j':#';:*:.;ri"::t t".,'

.,.:*l ;"^1 .i):L, dril :-5J, .-?# .C.jt" bJi- JV s: ;|rJ,lJ? .rL r\-y .l \-\ .rJ:L,

o=G*,oR2

r)t #t ^: F_t-.;T A-.b :l ,*:R L "p LW s me 1fi.',tu.itr"/ .lT 1t'-! R s U) (F me 6

rr ,.i".r+ fLJ d &if Jai 1r .5lor3 l, 61 .oUl l+ Oli.f ."r-.f d,J .b * Jf r Jf O.rtL gF eii fr ,Sl.f e*o *dr*.j {t .,.llu-
.g!,.rf*fr.
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tuSl? \-A ubq

, g a-r b-nl ohl.r -r: G.)lJi, ol.*.o r, y_:LL y-l 
'*F-q 

jl .r* .$loJrT !:rr VfV\(\.t) rJ o/qvl(\.tt) kg

:f;i it- r: r-iita ,i.ILr,,fi! .&Ue.ft.t--C.r* rr;:t;;: rH: 
jt 

:,.':r#'*
:..:-l ;":.- h ti:)l -,1r ..li ;,tL" llri, .-t-!L L-1:

R2
8=8o@;l,)3

..:*l ;-.; LLj R .1i 1: 6

iri'"j cit t #g
a:Jl: llri Uj f f .1r e5:f o.:Li:-l 46y",.:l ol-yC.r-: J*'i q5l+ d1'iU;l 5 rii;..,b-i;.s;;:

.,/-l ! 4?t L ..r-9,, -tal.1,- I j;lL' tle ! J.IJ. )l$r r,_l .b.;.p., rl:y tcrtin \ os-*.,r-l t: ..r*tr.f dl-rJr d,r* -,

)l ;s 6,yti ,:2)u, Ltf .;l$l ,y) *;1 e5 ,,.--t .51 .rl;i b-* 
=v 

*t-) jbF Jb r) ,y) 6 q.itJ

,H) 6 t-SC Os9e d-:rilJ r,-l ,,Ll j E) q # qit+ Vt-;jr y:Li, 6rS';lxl..:*l .lT jlL, )lJ;.
6 q5tt,#t i* JyS :l Ytr.*, lrr.ll-r,-f ls ,'-:W.ll .S!"l * ;l+Jd_-r:l5.:-,t c.i; J-, 1:6,lof

.C*l ;",-- 5 :.,191 \:r$ o-LJ dl-,11 l1A. JL;r
g = 9.780327 (l + 0.005279 sin2 y+ 0.000023 sina y+ ...)

J.t- .(-- .r-t*l f. Jyt ir-,-l ..:-l o-U, rlq: +U JJi+, J. -t' * -t B S stVl.F ,f -f f bi .2: 6
.r_,11: y.1r 1.2 ,.ri al-;jr jl ir-r"*^ 1 o$ ,;l2l ;et il ,l1u;*.

J-r-f r- l_; \"/lAY x \.-Y costy ny's2 .rt!e blt€ ,j_t, * o*) 6la qlb -tl ..lJU ,jlt .-,b--1, ;r:l; ;:
.:l*; \-\ K---X 1: .s-ls,/ A )l U: cll;jr jl \*y gal o e5 .:f r*l:., df ?--* t lJ JT J >Syl $gJ' ' u 

*$lo.r-t 
orl: srL:; fo ! trt, Cr- 4UJ.2: .rgtjl;r+ ,-f f \ ge s ,ib :'-rr-

N
6

e
ro
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9.8r0

9.800
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fl
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80 60 90
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..rn5 GIF:-I ,.Slf ,y: rg,lXl, b.19,,r11 .f 
"L-i.r.- 

c.ff r'JlL ;l ..,.+ "o,li.f t-i
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5..Qs ; .gla,o.ri'o - Jll J- tr

g ojlajti-,| )l.Li.

./+lr'. e-p iL-p e!-;:113r E) \ s:*J ti$:t:: gl-r oJ*: a:iJ,-r, ,lLll ,-,.1 )Jh.;U-l Jl$,

J) q)l+ /Jt e, Jj*'; jl 4J -?JT tr uS$l Jlri, tr-l .s!"f fY/\Vt. fVsec2 L- ..:r 1/A.11t. m/s2 U JlJ. Lo"

,n, JyS;.r 15 
't'f Ji.tt--t Vj 6.*,1 $r if-t q "Q_F *e*tl ;',1 ..:*l ,J9U:. ,+l"f \aJIy = [Oo

.+ slsrr*!. )1"t5.oJ1-1 1te.,t fi$ ,rltJl

,-hU J-r ,'+-f .:lll Fs uy JlKz -2r .ilr*,ri i : ,* et\f y b::,-r 3 -1y gl-,7|.F-r;,

)l ,t-S'lrsf U)*q+LX,-f.;l;r:l aS Ot;q',_ljt-:-lcl2r..r-;ljS,r, gr-Pj&t.l-2.gld;-}"
t- ': ^l- Ll; ': gsl& s )-s-€ .W-e )>,',tt*;; -il:t i J qlt-./u-.,.J J jlb" -/-)Li" dril !r)A:tl(_ -J

)J)€ rK, fY/Y ftlsec2 \ tlt. ,;.K-tl J3l.u, (*^-r. 1: 3 {/A\ ./rt q J,lJ, SI t*"- .lr

6ratg Ojr

'*l.S 
orl*.gQ .i,-U;i &.S a-1.2:tJ,u' JVlm lf \f-..- "<,- 

q a.rfj u-h :16.gll,5[,5jra

'iJ> 
dj,.r L- lrq 6ti -Sl .t-,t 613 ,;l.xl ,fu:t;i -l o-L; La-; r)\i 2: +;lrl;i .-.q .rf j.rd ,tl_t,,_t

ir-lJ.5 4rli; \-\ aJrL, jl .rf J^lJt LJi- ,r,; ;: g6Ih,./t;- q € J-n Jst',.Ji Ji.-r.,.:L Wlt. 
'*

(\-r)

pt-a.;l ;-.', * )t ? 6sy tsxl; elt eb J 6-11 6rlJ,l1 "<^5 q 5 {,q 6. ,SltL ",;t
U- .Sr^$ ./U "'' \ 6-fV dj3 d*J .-r-!,-f ,..c,1 tll.,11: #, q ,r)tjtl ;rl .c.*l jJ Ji dll b:: tl oFd

;l 15 .u*r uiL&t.S ,qib .* ./B -t 6-fV rJjl .J.ar,rr \:r) tu It lf f sl& -* qlt+ -rl ;U .-#
.t;_t*,_l 6f ,;l*l V) * :t 'k!:i a.b

(ottr*ita,Jc) cLpl t-P

:-+/,_r"l q.rf .it.r 
';,-LS\: f& r,jt ts3p;il;^,.- 6Lr"r.-lj 

- 
Jislydl-,J* rE,S.r,t

)-F-f .il-,l"c ./Lj Jn d*,- ,Sl.i ;K^,r .grt l F -il -r,-tr otl-l- 
'&-* 

L,.19; .>:f u, y-l^z l>l_1-11 -r-, r^K

, )t)L-/ :4 si s oVj \-r d* el-t'it +; F 3T , M , L6)-asL"i )J,.-. .Sti Jl.*(,- 4L rJ:L, 4 -rr

./t:-; )t lfi -'rJ)-aV.r,*, 611l: \-\ +JrL, .r-lltr ..r-tr"f l.6;.15 /L -,11 
."rri grr c-J .i JJii ( SI f:."r..

.c...1

F = ML/72
Glr. r-i " Ltl-l .uL 4 o,J--'i g'$ **-* Je,l9; .5rt^,1 c*ze L/)J.:QI a,--r.Li F,. cgL.ryJts -lr ,F-

,[,Li,o:rj Pl:x uiSl -p J oJ,.i-,1r eS7 qoF cJt-;l F rss-t L--i 6* |..tr 1rJC..er-,! "r.-r
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It (O#L'ro) cl+l \-?

.c-,1 CIF:-I

Ft=L^u'
2

..L1 fd)tnl li;;t alrt r;11 ..1-i,rr!:-,r.3;Jlf,tlrgJ;.rd.l-t 1.:,"...rS.-"r..a+,..1i1rn5

:g,-tl: T t M, L,;-F-te trl;j
\MLT-2[L] = llttllLT-lf

"hU 
.r+ d ?--t' p-t: ulSt ,J-l t lrr-; .c^*"; ,tg brJ L"l .:-,1 +t 1.,1 ,r:-.lr J ljY Jr; .rL,l .rS^,

.d__t ,l)t.

d.^oU.ro Jit* J- l-V
esll 

'*L; 
oi;-r--" d:+ 5 

'?*;..-7..:*t 1t+l cSr- e* t 5, a{ i-,t^..{,Qt &Jt},

.:-,11:11 ^: r-*t; l: 6.S -Lr-i,i.i,- a.t ,kt fr 6+ J-rt .#,-l f^lt lt Ft!") -,f.r 
"r.3r 

di{ s,.Uli

J^ J1l*j .:-e,-: .-r"i-.rJl p-rY ;*-u ,)i Lt SJ, dl-t J, i 'rLl I i : 6-* \ltt "rLl ;t 
5 .:-,1 ,s)J-t'

,i tt ,U.r..-lb rf ;1ii ,t-,5 tjl .,d '* ,r, .c*,1 dL"., ,*\: -t .i--i-, ..ltl tF 6-* :S 'r-,;!r dl*.

4li--.- S-- uet--, C4_rS 45 J-ilJ, "l-! oUi .-r^:lr"l fi ctrt;i JLaJI y-l :Ln-l .1r ./-Uli gJr rJr;r qty.

'*-hi 
!l,: q .K++ )s :x)g --* lJ dj.., 5 .:-l J-r" ,.rt .n t- ..li Ji..r,-t J )JJh.. *t f;U. ,&*

.:1lJ;lJri,r'Jl9

,glr- L*1 .r.tJi glll+^:l -rr .fr)f d.'", ,r#U-l .ljL-, b ,j:t ))-f )),,*ltul-:1:S \-A ,Li.i;r
'g5.r C-b \;t-h' Flr-) 

"ljL'- 
J-

'e\'s r'Sl+J't" ''o ?'.lfj

i.f.l jl eJ.r-;b :y,-71 o-rl-; 6W* o.119.-r ,dW aJ:-' g6lr, Ji..r,-l ,-*\t J.i, .-i- .:iL.1r

r)Li, t: r--LL t>,5-r; Cbsi :L-li,,j-l-i;l 6 c-l 1.1) UU .JU" dlJ! q .st.ri-;+ *. s u.'el--, t{cF

c.iti l.r ./r- ; ,slyd.tK:i ,-r;U #lj* f+-F ,tt -, q + t' ur $; oly ft .tt: -W-e Vi S:l

{,=---^, .<+J-5 gL-.-rL, r- .-Jpl ,tf *y,)i Jt q 4t :.fLi q .tl-r lt ':-57;l .glr-oy fl .tf uot
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sLp)ttl .rr o-l-.1 lt--+jl .:'Vt Lt,, -lt\.tf P.e.rly"* 5t<t"rl ,Sl.ati;"^.o;l .&r.;LJ! 5t<trl
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S..Qo .; .51a.o.,; o - JSI ,l-i lf

;.,1 *il-r,rl g,W Jl '&.+J.1 "{r.t--r tJl-,,i jl* r.1.1" ,rlJ-; 6l.r;l;l s J-*l 1-,-,i t };*S 6b-l-;1:
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lf S.-Qc ,Ft.,. J- \-V ,Jb..f
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tgk ,-f gt+.,l r o:y Gsl-* Jo ol, 9: ,.4 y Jal*;

J-.slrJr-,
I

.'t-5'l ltdl -"-; ,iss n- jl ,F- ! '<.'Q' '-iiii' c''):L' ,-|--
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tA ,[a! o-,9r

l-l 4itoi AJ'i,,.o

&y lJ o. kg (f t Jr-t 4 ,.:/-l*2i.Fl-i.l*

,f.-- .:-l to'.,itill+ g.f )) ,yi * 6s-t )l 6

'Js Lt'

J tt, J Ui 
- 

J l.1 J-eJ" lljl "tj5 ;O; (a

.JY-t .--,.- J E) g\ ,Ss: t: lli 1r

br .,,+j f y y,.>.J c-.cr- ol*; ,y) * g)q.SJ-JL-Sf " diiJl .,1r Jlr" 6 -t;5.JPl Jt- O

.ia s ci *-t b-lr..r-l tr lti o)t J$ oa;&' .:tf ,g

LW:l q ,11J.. 2l,Jt -r, j,U .c--l +zf -,1r,, j,U aloj-- rfil: .5r.- dl* JlJ,. 6 J:,5 ;rr ..;Y! (c

.-r5.rr', b"l,i,-.rrl tr $a s ,ti 
-1.12 

J3-v rJjl .e-,1 'tS7 i ,t') g!.J)q 6P-#Y"

)lr-j' 6lt *' ..lg= q71.110 m/s' (fY/\v{, ft/sec2) i1: ,t'i q + Jfi.ft- tlsj- e) q!- 6)a

.r;5 o:liilg= t/ztYo m/s2 (flllft fl/sec2) ;l ;13: * V: a.t.:.---J;U2,

:,,r;rb ,\-f .hl-r ,l(a) :.|:.
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.:-;tr (a) &*3 t: JlJ, 15 -:*l 

'b-l-; 
lr,,-1 .,*-.r-pJ o:[iil ist ,f ) q .:*] qrb YH .11 t-'.i-l -;:
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*lr o
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I 32.1740 ftlsec2
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.S""Qo rr .gln .rir - J9l +a V

Wn = mgn = 50(8.96) = 448 N

.f'*-U",e -tiy :t-T

w, = M8 Nf-!!-'l = loo.z rb" 14.4482 NJ

:tr
q 
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[t #] 
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,t t o>/ ,'(- U&U )/lt tr ll,/Y gT 1l o2tii;ul tlyn n6.t o; >/)l &b ,> (n,/ylul].) \ia .2eat o2atul gT ;t ffl (x ,, , ,/)p
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t --l I .+ dt 't'.srtct' 
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r,: .c4 Jb. ;,-l
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lv J6l*

Vz= l5

Vt= 12

i

l-f dr.... JS.i,

.5L,or-.; ;l ci \..111111 ,-Li n-'. g;jj 9: \-O

6J-p -t5;r.', ..r.il{ij -tlSV 4lLellr -r:"..,r r-,iLi".

lKt ,tS O r-,119 1-9.,k; ,S_f ,-. 
'# 

,S-f 15 F ui$

.-g\d = [ m (u) 3cl - Y m (.iJl)

(ijl) F = -\iYoo(\.-t')i N

(.7)F= -fi\[(\.-\r)iN
:tr

6- id:-.
F_ d _+1

l-0 df..- JS.i

1l"r,.i_ -;r Y0. km 1ti;;l g u2Vi JU.(1 \-1

3 o:f a-['- 
1ti;11 ;11 t: lt B (,lt, JU; ,.r.,l: ;lj ;r9J,

.H) iy ,p ,-F)t d lr Jiu r.2jlri pt- 46 $e
U-i .-r,-r9i r!-1, e,.l--l AA. N J)J. Loo ,J-Vl-h ,t'f ))

.5lr- .:rLi9l &. tS uu'15 u1t 9 ulu"a gu .ft->tt-."l

-& :t ')J)d Jq ,/JU,.rt Qf ,pb t^:lr- g-ri
.J::-r .'"..J) .!lt U',

,l-- ,lj-l JL; 
" 

t^: d)L..t ,h {.;1l r1-1r l-V

ls ,t) 9+t-.f ,blS ;rt; g!- 1r ..li,.rj.l ;i rt t. p*7

..t*-ti .rk R :.* llsh *tf g, n LU ,'. gJ',--f

h = ,/t\t R :?l-t+

l-r 1. kg lfi u.65-f lf i-t1j 9 jL' c.rj9 \-A

l1 .:.1 crL*-l [.o,r,-t-+1.2'+ ef , ,f) Cy- J 6

.-r,;3i g*.ru sll;. ,y) q d-j

Jit *
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(+5 o,+ly D c*y .1.r D-Y

.;1 rll-l \ o. . kg lf r3l-llr d ,J--Jil rljl \-\

.rt (,h{ JY-t 
^, 

l: ,ktl lF .rts ,p Ui 
-.+5 or-t*, $.1 .* /.1/l *V:' i)t t

m=\,Y/A J)\-l JW= n'\.lb
W= \tVY. N

qlr

l-l d.t.- JS-i

.rtls sl djj .J-iL 6# t\, 65-,,1J- Jl \-Y

JY-t .,._- t.lt -hb lF J J5 -.,t,..- r.,,-ry .3*

,-;9i c ".4

t ."p r.lj-:l .r;.1 Y kg.* tfrlt.i" 1.-2a 
\-f

.,1r ..t--5 ;:- U.S. 9 SI :t-i f:^-:.. -lr y' .,rr l-,r r# .(,-

I ..i. -:* * !# J^ O19 tr;.S;l- .-rt-,>l $2jt g-l

.c*l 6:ra1l5 .t'. q U rib.,, \ N

lv= \/1Yo N -l l{/= ./fV lb Ylr

,Vz I Vr !l--r: oa;--J'..gL-r.,1lry ,51,-t \-t
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.ri,l dtr;

,-.\,\-,X_s.jz u-J :l 'r*i JL.clF. .S_lr* l-1
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r--Li, :-i'l >sl-s t1l r., oL *ir.t ;l aS Fu, rSSi\l.lF'
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l-l . d:* Js.i
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la*Jl f+irr,l. crf2': Y-Y

d.=nJa 2s JaiJl ui=r. .:rf,2-: Y-f
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{o{ii. Y-l

tlU .rS,.f ,. t:'.J3 '>57 ,!V e6:i q o,,1LXl .l-ltlt 1t.rl c.sr- 6.:..1 ci,L:,:;l .gla;Lf ,-<tt".l,-
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.JS,s' 4,Jtlo, lJ *:-C cS y f-q 
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o.15 .:S.p
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)L*l -& :t l-5 C*l .# o,;: e(-,- .f."r.f !- lJ .li 3 ..rf -1Ei't-...*. 
a.5..:*l *-; Jri Ji ,r-r*61-:.ll Lt'- l.t r--Lir',1, .ts.p

.. JL.! [lj-e *, .f& -b ,t 4ta .4 
'>S 

y JJt lii 
'>S 7 ,aly,g

//Y
n )r Str-i t,,Jdir..,l or 6 cq.9L".1t.9o 4,St+lti +iLr: l.LpU

Gt:,-b q ,:-,1 nV ,-rjlSl,.r..- .gLJl Lt'- tl r--[L .,1: .,.:-l -,1lyy

.r-irtl,,., t\ Jl* f-.r* -h tt 0.2!.i- rtt' + lr L11lf .5t 6

J d-iL- Jl-f C l1 ,g:.t--:. tSpls cy!..15.,;- '-i 51,' 6lt'

"**. 
t,rq-f ,5t-ro.rl: ,;ae I:L-j qr2.r q t+i 

"rry:*L,,-,tt;jl
l;.r5,r-ot3l; -r-.: .ulr* o:l: L*{ J--i iJr-l ,:6 s)s_t.r-t q Jt- .:.ll:

rlLi,J.l5 ,* S--;:1.2 t :i.,lr P 0.2! J57 Y-\ JC' .'',.-ll-tllef

^)L/

.JrU J:;.U Sf ,t.1,! c.rU.ry:l.u.l.1: 6 6loJ4, JJL. .J-:U o,r,j c",-lu 
'fV -*.-(,..;: ,\ ;El

r q !* dt{il o-r 
^5 ,sSzf (:- .lstr; 

'/ 4au \ cS r .r-:u d-!h.; trJ 6-* drLn L.1r d f I

(r-r)Jsr

.;-t-,1.t -U i5f ,d u$ oJq jl ..1-, 3 .:11.r +:- $ f ;-i./ oJtir.T
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C',lJs .Si.i[.',,.,* - p9o ,F f l

€rLai.*. r;Lr;il

Z 9 0,r.gl+Jloil ,.>l*e:i,,L-Z -Sy ,x'(u,.y;lS),;U.rt*:; L-; Ol;41;f +L*J f s>P o;i C4.i1,.

,re1ttlc,&rrL,:l-r.l s:l-a6fr;l$l .t".tPcSf;,'q.^-o.4;'-;raj;0s0,RrSSf .rt^a:;L-.1

6L-rai:rr ,-.,6,$oll-t-il JL' J) d,,,-l .**r1l: $- 'p ,F +>.i..a yn i4-?.c-l g-F )..lln ,;o;. ,,
.t)S;u ulp

w\ Jg oJ..:.:+ i},t--i L5LaJJr... q # 6 Gl4S"4 -,11 
o.rU:,.| tr .ll-f"f tJ (!-1, jLtt t-) rll.;i 5r.>

(.* ,-Sf F*J) ,S,-".- ,gl-a12>,' a-1 c.; ':l*a*,' .tl C-SI*\L- t (j;lL. ,5f J"t -t) ,r- GF
.-r-.: .r.olr* df ;E t eF csr,i 6LF:"..t , !i\a, Lt tt .f ;f ,it'Jj

2;,Sr,*jl .Jb ul.2:1; e->9i c;,o: -,1r o-,1! eSV e"* )l *6 d/"t ti ,-|..ai r,,l .:*-J d*!.1.:

.rlr ,I"-Li a.ie q Gu lt Vi ,tl-r,-l [- o:lr 
i-,1 

a-ip ,S-- 2t l.$ r> u,o cJt-- a.r-l t: 6 € g -tJh" aia

.V J,.4i tr 
'b,r ;-r- ,jf eeb s> '5r- L-i; Ol;u,l, u-14'.;r trojL -l k:iL .r5.r- ;l .51..r--e ,:*t

L;ll Fitu 6f tr lt )f U.. a'Je 2s ,5 r> tr .hlt J) .$ -totJt o.:l: gL,j.i 6J+ 4- cS 7 ;l 6luti'
.rt ft^lJ- e* l) 4^ip;: Jo*Jl ,;-;. CS7 u-':o:tf ;l+,1 .:-ll .Lt .4 6U $F 6 {u, ;Vi

.hill F,::ilrr*o cS 2> Y-Y

.ld yr !.U.,, * f F+.," L - 4, .:l*"1 .,1: 6 l; P o.1:

;l .11s 4J.r'U b_t't clL-,l ;l 4!*J J^ s: Przr,i,j,r.(Y-Y JC) +""*
P n-, o-;! t+ Ar dL; , .:tf C oa*h L; 6,j;.1: O c-rt-i l-r., .i-
t>l-"a:;s c--arJ, glJr# .L,lu/ s + AJ q ,i;1"*., 9 o:1ci ,:S y
s ui:a ,.:-tr.-2 1r o-,1! fl .*Vu, o.15 As ./-t".it- bN ;U) *L.rU -;r

.Sti 
"# 

s-! .,,-teqt+ ,J5 5-;-

1;b.$ 9 c,^cSt

N fl .Do,, = LslLt t- ,-i"f \:d! ,)i .Jtj Jb J../-t4.{t? ,.;;; ;tA,t dt"j .iJr -1) o.,r! L,.rr .tef

;l s ..1 ot* I ::f 4 &-r;l ,) (Sl4-l;hl oer." *. bp J.ef .J.-U J.. p c-'*. t : o$ .&_f
:L- u = l1g1as/at

(Y-\ )

.Jp Cir, lr .,.l,lii L.r..o d c-l .99-li ..r14";t1, 4 fU d.ru.U.r. ;r5o .ilali. l.t ,lf ;6 ol-u; .rJ;l 
*

cs4J!L-i;. l-6..;u"i.S,-o;jlrt.r-l*.f P jp9,:pBgArJai.lg.:9P,-hLiaf c*l 
"glar..i-gc-,1 

jr.r*(OL91) a.:tiottrr.i-;-l "
,osf.f .L.l., (OL91) rrtJi, .r 2yi rocb t,io

OPP'
-e- *--+--..*-a,_..i-- 

- *8

L-_-_J_JoAs

(r-r) Jsr
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Yf f"^Jl Fri:*.. .zS y Y-Y ,l{

(:...1r 6,-tr-t - ^'. u!'a cL' U-,t:., LLe)-..r-!.f s c-.-iy .>l+*. jtr; .rlr*i; ,Sui ..:or-' ..,cl-;Q

.:;1.: ,r'ii U

t+ -r-,i"f c*,$ .>lr=.;: .li .lt-; 2-t us-, c.'lr*; g:; ;t At ,)t j ob ,* -,2) o-;! 4 J.-r- :t-

o-S ::f u-J--r+ og 4;laJz'J ,-rl:-.! \ L-P,;I,J ,{LJ ,Y P!:4-' tu ,i oJ.-X .*-f Lt ft .n* =9
Lt

:L. c = fim$ :;l .;,1 .i.r\o
Lt

r,-Tl (l' )
l4 =.r;r:'r=l;: .:.1 L l:',4,.=:.-:.,=,.J lt "t (Y-Y )

,-\-XL c-i, llJi.rr,-rb-; d l*i,tt n:-Xlr ej.ry J.oly> 
'P\ 

c-5.JU--:i turt uir5 t-,Ji-lll Li

JSbi,*f .r-xL dj.^t5 Jt- -l) ols,L-er-.Sf .*:t, ts:j,. u;:a cll;.1 ,-,oK Jt- t) J o)Jf ,P Pf qft

;).-fr--.-o ,S.Sl:l ctt+ii-S -rt;-i 1U.*, r-r,.r a.,olg Y-f d:+ -;: Je.Jl P ':57 "1, 
Kt-a .L-'l oJ;l

c"F (r;b.,;lri {r# Jat,4 6st$F * 6 ,st-b Q t-r.l a,lU, 
":;*,..r-l 

"r:45 
L-Jl {r*t-" ,>57

.;lrJl .rlr*g 1 ojlu- L-Jl ;;*-' ,:57 r.l+.r 1: .:;f C Oa;.* ,P \ g.5 g.^r)Ar L-y ,*- rl-t:,ol -1.: ;l:y

.ry J:-ol3> -h tt-f ;i Lall:r, 
"ll 

c<a ,.:1.=; ../Li i L-cre,5tollrr,

1 t? -t.,)t-(, fri; 6 "rri J^lJt gr-t, 
"J#|y,-: 

d:t " Y-Y aJ:L" ;J1l I Y- \ aJ;Lr 3a dt ,tL- L.

(Y-r)

.J,U 6 t*Jl Fia."- ,.:.Sy JL-..$l.Ji.i- l"riJl {tJ- ':57.j!ir.iY:L" Y-l y Y-Y .Y-\ .rY:L,

.tt-S ,-l J- ;-rL* ,lil/-: hl;t 
"r-l 

:t e -S Jl,Kil tr .$l,Ff 6tor;' .;) )jJ>ec .i1.,*;

eit iJ:.t ,-rtb U- J +,P" tdi 6t4;ryr .r,-! .,el.eQ 3 osgt ggi* dte+.s a ?* 1 D tL"ert. s ,-5lhrb

..r-li"f s caf, d..6.? $L^ a J D 6ly c-* c-e-t 6 -r;5 o+-1, .tyl 'ucf -b st c^r, tt

r+j sit.r

p6r r* dL- J#lrr,-:.i$h, JEhj.J.;J.i eSlsl u*1 ott' gt sa rue J ut;.L'.13; fl

€* I f .(-,- yr tz E h.lt ; ;l t r-*> J lt s .rlgu Y-fa"!K.,.: .t-".J,,g o:L .91+li>y" .hti ;3'.b *, J.*Jl

l-- r>-e ,-..)i :aJ grl;i ,.:-,J', 3 tt$; J^ )t G"r., J. dV -,J q .sr./ .)Lli dL-: ost' a'. p3ti. LAI

Jfu, $t-.lLj..*-.- y;si g-:J dr:fJ --/ 
q ;'":' bli 

"/U tr 
JeJr.ft.rQ .:-i,l kV u=dsldt

.rf o-S 9 ?ra 6s* ctl{+S .r..;L ;19;.r. l, .Jr;lrn-s 6t6+J
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OlrS .S;lo'** - p9o ,l"ai Yf

'P '* J t^)c/ l-,1 6t*li-J .-,1,i ,di*J -p i D - t G.>,b ;l dUldt *.: .\i.j-l Lrfr q .::f C;t+,| y-fb

..r,i .r,ntr* \:r! Y-fc ;|*, os3e +t a-t

trttz t1 *l l.* d, tZ

r-r Js.!

\ flt Y-\ i.blJ &Lt u dt u:4dt bl-,; .)-Lr.,1: u - t 6ril, r--j etu,,y-fb J* q i?' ti Ji-
..:*l crl ,bt-.' ,;^- J-j * lll,tz U 4dr:i 9b.1 ;.r, _,1) o.2! odv./-ic".ft- eag ;) ."r-S gdr.,,-t *t*

I";rt = I',,' 
,* L- s, s1 = (u - t u;>,-t il C,-,)

L Ls '->-'l adt JlJdt jt j 4Lru s: a-t j:nb fi & 6 t:-,14t-y, Y-rc J*, r: .:ryy rri.r q
.)irDl-.li 

'P r-) Cb,L.t2 1\ b!..Jtt oAi.rlrr5 t,,-l-rrQ .,:--ldutr.Slt.- y-y d"je,lJ &Jll q.e.l

.:;f u, ,'t.r'

Ii,'ou = l',,' 
odt .t- rb tt1= (a-t ,-p t-J q!)
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"4V e!-

t- |b: -"1)= (o-, p il gy-)
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dulds L. -tltA JiL, ^L'4i -f )) ;r.r. ?: r .Y-t,b .!K^i .:y: 1.-J r jl .fiE bly +.u Jef 6 
"ft(.

,-rVl :ttr-t.lQ .rt; Cnfu=dulds 6 :-i,l d;r.y, lglt rL.:;;l ,daii crr-l.r: p ,;AB 4..e 
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lr..:-.t
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I
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YA JaiJl Fri:..- cS g Y-Y ,JU.t

u-) r- .;-...- r s ,-pls./tt: Ft-Lj o-J r/ oJil3e' .)i ti r- * -l al+qb '/V -2: r5 ,r,Lt-1 U .l:J

.r:J *;U yJ"av J (r-f

u -.-i giti d,=.'.i .1: +(l .-r-:lr.f Jri, .ii:t, 19t{+.s ;a hl.rt crl[ir Jr tC- i i-f '#J ,Jt{i"-LJ

,)t-{ jl el-, ./L- t \lu;t 1X-bl lJo 6 .r".t*^ ete ! er.!l o:Liil .hU i ,-r*J ,S; dlfrl t- $,

dr:i r:-}iU .Sb.hl., .J.U .5 ,l-b.:S f J d.-F ,5bo:l: .S! .r"t-.r ga;.t CU 6- att4 +; '5 r- 'Jt*.s
.s-*C rtf- .*- t ,-ts: q Qt,i .-u-!L,r, Lrr;:.

Jfr3jl JhI'l'

L- ueL-1 Jt* e-S i*, .-r-:U (P ju) y-:U, j[; csljl q s d-r na:;"' ft
i* oht.l .Jit,r ;l,-Sl!*r .;: .)l.l JrlJt \ a .-'l* ; D t?tt.\iii./ q . / q C-.-; u.:-i
L 1.,1 -.,b.-.1 .-r-1i c"*.r, .:t* jt Jt* ,S.S JtFt t'1 J--q t ct1 J4a, dt j J 

"/-t?yt-

;1 JP -;) o-\.J ,-;:r-i.<*r [ls: )l Jcsf Jb.r) € -t >sls g.6t.e.11 o:Liil

st?ra.Jt-j jl 
"*U t'J |'lS,i c-pt, q q ,bltd lt ./H .r.,,yi.:-,"t, Jltd

glt- 
-r" .rr ,[^jl;r,.r drL, ;l 6;Jlf.rl ]s: .tf o4^-, Cl.y .rrl )l ,eSJ ! a-tartt

.-t-tr.f ,.hs ot_t- +

.c*if JlFl i*A*,, ,;l-rd.Y-l e Y-Y .rY:L, +L,1.; ;J;l 1l ,.'...1 c+E a r(:.t5i^ :,.:{ti .:-'b3 (a)

|ujc-:i5 )1 ,-n".*l;Q.Slit=0lU = tb.s=sod.S;r qlll L-lf 6::-C'ft rV"... r.r-L3 r:L6lr,

.n-iC s: t) ;ttte q o-r-i ,s;Jlf3l d:h, , r

t- 11= t4* at

8 = rt +2a( o)

:tcsVl q c,*; 6T ;t ,g$JlFl , Y-\ aJrL, s: i, Ja.;l..r-, jl u rl.rl: .;lri U

Jrrr= !o@o*orYt l, r-so+uot *Ln'

.f-t+ -l qJJl lr,-li tu ,r**{ t{jl,*.;l :-9J> .:.1b J->,-.a.,.}l .'rlJ ./tL! 6 u-"V cJt- 1: Lt;lt t t-r, ;,t

dL-+.f t' 6$Jfet $Lt J+ +U'i:" ..r..!U .r1Ul. dl, r,l Lll,.l ti -&, "Fb.1: 
l:-,l & : c.il: c5''

.rr5 -iUi /t rlLj 1) t = 0 ..lt.;

yU-:,.5.:*,t lt"- i cit *r)rLr ll o:Li:-l sJ.Lr:,rr it+,t .lt1-t?.;Jtr 6 jLrL*l ,;.-jelt1,l ;K.-:f .tS

.Jilo-r.i 6;JlfcJ;l,-rtj ./S r-sljl q & lr).-r-tr","", l!;) Le,i .;! ;: oYrL,. ;,1 1 srl: ri:,.

Il.^="f{,

[:"*u = n!)"a' t
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dil)J .S,iiLJ. ., - fgJ uLi f ?

\.f (tl=duldt,ixl.rlr.e o:l:1lj Y-Y aJ:L" stb trl gf :a= f(t) 6ol".j jl .,lU 0lJie q t/tl.!(b)

'.r-l;ti .r:f ,S ;S* 6;Jl.ftl : U? t' .11 Lrr";:, , dt .2: ,-.,ri,

I:"^=!'of@a, u r,=00 +t'fe.tat

)l ,:- j o.r-9xJ o:Li:-,l Y-\ d:L, ;l ,-ur.r. r .,11 ,r-U osf r, l.1 urS r)g eL..lt jl . s.,iq.ilq ,F ,Sl-t

:,.:--ilr f.^tf cSlJtFt

!,"*=ly, b ,=ro*ffur

61-ti 
q.4Lrl> e-b _l o-r,i.:-"r, 

"dt-pl 
L,-lr:, ;l ,SlJtf:St dt{.iU r:.ej o:[i:-,| n-V 6]Jffsf ;l t'l

.r.,2 .u-rl;- ,)L-<,- ,.-- ,S.SJtJ:;t;t ;U

j-p )l5 .l-,;,pi cd.t, i = /(t)fJ: 1+t: Flr..r drt', ,-|- ;f t+:*. lt s.r-t+rb ,sl_y,_l ,)la ,>y.,a _2:

.tt.S rS JeV Y-Y ;.1: d:h, ;:/(r) o)l:

:r:--Xl.r f+lf Y-Y d:L, 
",'Jll tt 5U cl:l:.r1,,- tr ta = f (D) oc,.e.--, jl ..ffU blp l.fh* (c)

)F€ 4,.*ii JT ,t e.SJt-tt3 tor;:, ctjLb- t . /(r)= duldt

,=l{=!:"#

Y-\ eJrL, 
-11 o:U:-.| lf ; orl- oa;,^r;L-; .-..- lll t).*,1 gj) .'# .JrJc/ D .-*> , l, I Yb qp

."r,-T c,-..q t .t' ,1 s.llq.ib ,6i ;t 6,r$JlFl r

lt* f*;l l-,1 Lar";:r Jb ..r:J 1s411=f (u)ds *i,- .rb Jlj Y-f d:L, -;: isl-r€l,a=f (u) CU.J++-.r
:;st 6$J|91 il J* t rJ.rLr 1 o:f

I:ffi=l,f' r' '="*J;ffi
.r,;l"ri / ! ,ttltl 6 -r.r:,r, u .t' y l.,1sdrL". drl 6 -r;5 .+.1,

f+lJt li ;t 6$Jltsil I Y-\" drL, -1: 6ti rl:l: tlt lr : a =,f (s) ..dl+tl? jl .rtU ..llr.r .r ?t:^i (d)

:r:-il.l

1",*"= I* rtrur r+ o2 =u2o - tJ;/(s)ds
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.f*: j-eD gL+ q It dsf dt el,, ,l dJSl .f.ss|O gdJ., u=8(s) .s;l ,rrrU rtf ! lt u,..'-.,

'f{"ri JlFil t) otr { I g'-iL l'rt ll LA,;:,

J;#=lod'r+ '=l;#
.F5 Jto r;l ,r^,l; 

- 
J l.l sfl;i,rr ,* 'I-i./ !:#! s .-t' -,tt 6

,F*t- ,s.,-SJl-Uil U 'J:L, J-.lt<"t .J,-Lj./-n'.'6U S--estt q.-/ti 6 '69 'r)i- jt 4,.f1
,S9--1tt.-;6$Jtf,-sl ;l t:ljiu,.-t-xL J<5 ,.J- sfltf.tt 6 6:213,.;) .);l: txr CE U y 

';St-.
.r.2-i o:Li:-l etXS L- 14i:re ,,gl
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iil)i .SJLr,,. - Frr ,,146 YA

Y-l di9.j 4!....

cr.l-l f.rt---, ti .<r-;: 5r> tu ).9J>r,r +5 LSloJ! .-dh,.,ta

tb;; ;l -f *; s.-li -;r 6 or-l o:lr J = ylr- yl.r+1 dr,l, !-;
:C*l ?lL, ..t-tr.f r::U .* 1t9 oJ).gf.;l-[l eV €t
VY m/s \t-er { dJ:-.r ,Sl-t t = o dJl b-lrJ 1l o;! 6 gjy clL; (a)

.J! ftt./-t?".t1? (c) j u= \". ny's 4q,L*r o,;.r r.;tli O).:;l:;U

.t = L s ti /= \ s ;L; d.aU .l.:

od

,Jl.-j q c*i s.;l Jt* ,S-S j* L-j:t* -r *- ,f

'..el.rQ.s-|"r' cdr
[u = .i] u= 6tz - 24 rn/s

[rl = d] a= l}t mls2

jl .VY = 1tY-Yt cp-u.i_rL.r.,1) U = Vy m/s a:b ;lj U (a)

,H t 
'*l-t Vt-f Ftr aJ:L, ,,ii a:.-1 .t-Iu, gdl, r = t!, s rli

:l:q if-l;t*r .U!.f ,F,il fl6o. $U t a), cS r> ',. ryr jl
:11 rl-l otV'-'p

-24

tr t,, t=4 s :Yl-rt

,bLt.rt-9oJrig4r/=lsr.li.:-:, lj.r,Y.=\tY-yL;^*,-d),2sw.,1)u=l.m/sd:l:JljU(b)

a = 12 (3) = 36 m/s2

:c*l ;;.1 .li b

:./l.t+

:U c,*l llt tf x bV ,-p.2: fB .,,-ta..,t" (c)

As = s+ -sl
r- tu = lz43) - 24(4)+ 6l - t2(13) - 24(t)+ 6l = 54 m

.-t-lr.f t= [ s 43r, Ut= \ s qJttii.,4r"11 srr>,t rl.t:l1:.Jiftt./-t?..,i+Fta1;.S C

'# -il Cu clyq .Jlo-t-l 7t ,;Vi * Ja 1D tsy:Li, .r[*, ;U., ,$r>- l....+, q .-(,"S.gly O
Ar2a .l :i'' cI- ! c--l ,,'r. / = ! s b t= \ s -11 lL- .dt?'it- s t-J ,14g>yr e $:..rr dt :.; lJ .rle,it+ u *

.Asr.z .-,f- C! cSt+*
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Y1 J"i,l F*i:* cSg Y-Y ,t;.t

.gio crtsi,j

.ct^4, /h ,, c.+a d,;t-/ 4,;,,l.-b ,>y"cl a.t* qt* J- ty ,t"6 ,*q aaW ryao c,tlAi;l caillga ,r-,{e ,n Cpl

./!,ilr, d;il) ,)"(.-t, q0 .ols Ob Utii 6lp. ulza-e s 9 ulC.la U)t) Q)&i 6ta StA-t s <:tsli <t.

'PQIA @ ) D't G;a;^ \r.," a )p" s (i; ) s-t 6w" \4A , D rtr;n ofrol,t, cail2 ui2 P ,)

cjL^) d,oU t oti ob c"l-,a,-/J*,atu./a--&"As q l, +l*,6/L)trtl L/4 d,o& D p /)Ddt )t,0;,i,1

.c-l Yt ITt llll - t S 0 / - I S

Y-f ditoi 4U....

:l.u.l )) Dx = 0. rn/s {;l c-r.-, tr oLa:; l-t , jl | = o .lr gilo;!

,-,b-: d;r-r oy *5 r> .J-ll +tj t g .J;S g c.S V ,. t!; x _2-ezrt

f)l \iU u,Li oJ.:S J:5 6:-t,5-- J.-; oi;l .r* J s ..1

d!3Jtj 1.: l1 o-1!,r 3-L-1$ 3 tU.*, .JSur l-q,, a, = -\. m/s2 O

4i n- o1: e.S.r i :o,, 
"/-t4.1b f"-tt, t $S lJu t= \Y s 1/= A s

.-tiS r ;lr/ l) l]-l oJ*_l' lr

o
o
o

tr8

:I-lqr, €dJl l) Ol_f a. t = L S jl .,*,, o1; '.L.crt ip

[ar=!"a,] Ii;or,=-loj; dt , D,=eo-lor m/s

:jl C-l .itk o1s 'Ler-.o-\-X f5 dt+t j 1: .c.*'l o$ p-; ,!i-: -;: 5

/=8s t u"=90-10(8)=10 m/s

t=l2S 3 l),=90-10(12)=-30 m/s

qlr

,-r-.b C-jt*. 0,9)t*, J-91 4U t *.,1) oJ-.X or1*, i.iL.r ! .:-l ,11.11 ,g't3 t .11 .;:* .-Jlrj J^ .1.r o-;3 x .,4a2*.

,i.rl.tQ .,-'k,.x y u!:-,3,r!:tn-t .11 .;-, o$

fiar= !*,1 x=s(4)+ [;Po-wW=-5t2 +sot-80 m

:g,;lr .,a*-L,SV),St g11;.

/=8s -e x=-5(82)+90(8)-80=320 m :lr
t= l2s _e x= -5 11221 +90 (12)- 80= 280 m

gL=-;l,r tp p c€ s> '5r>/= 1s jl .r* lrr-;..:-lt=As-2r aT-11 ;-S t =\Y s J.rr ah:l+
..:-ll = { s J: x jsr,- r-t d-J ./"t+.tt? -*-tst .>4,.at'-l st ,:_S €

rnrax=-502)+90(9)-80=325 m vlr
..r;;*r! t-b ttf 4Lr.J U Di j,>,b Jj c..! o+JV c,.-L,.".b.;hrt+ d/-l 6 t-rC oJ.rLi.r O

o
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c,l,.i .SJL"j*- - f9o .-l-ai f .

.lr.,io gl,Si

.,-.'-l cruD i s cStq, Ullc.t4 Atle dr.x (t)/4 r(.rotU,7/-tlbsil lt>toi q,,-o- "fa*(rt'- O

.t,t"p, U;(-b Oob pttn C,.!, , "i flq,tt {AU; o 6ro(1trh ,frotfo;, @

.*,Qua YY, ft llt 
qA V ,>*o ,,> o) tui "p cy' ,!.-;t ^ {*^, tlU; O

Y-f digoi 4U.. o

j.+U 6l-<Lel.,rjil 6l*..o1-r -rtJ i f js;- .gl.-rif

J $_?,S = ocJ*Jcl ol-; +-oj.,u d/- o e l^J i S $f '.:-57

,- lgloJ.iJ S e-ti e Li r, J.: .Sq./ s rl*ol J) D. di ief

c.{-" i }-s..it?'iL?lr.*b .JiL*,)i a, a5.r5.r, r1l9 o"rif

c.rtj) c-l ,.i1.! ,g:-tc ft .li t) 6 .to:,r, a = -ftts+irl; .1^b .*,iJt*,

4-,f J-!-is. !!! 6 ,-hltt b a:j-f )tW gtl*;l Ott' 4; )t..y

.,-ti 
- 

J,\u c.e ,-: s.tl+rt+ .(l:f ol=1 gr.*t! JKj
.r;5 Jt* t ,)L"j jl

JlFl al-rC,ttlu=a^;t:*:lA)..t1l.2 jl rc-l otd,ryee 
"/-li".tt+ -,..,.-J./t*nSt+l-it .IJt

,.r-l.lQ.c-jJ

!*, = [- *2 sas + C, (cauy
D2 k2 s26 :---- 1f,,'22 o

:r.n;i .1r . Cr=ulfz,c*'l u= th -9s = 0 A.p-f

u=rlsldt o:l: ,lj tr (sc-.- c--s 1:) '*':-ffi*Jti-:11 c-.)te e,.:-t c-., u n{.t*,
,..*l.rQ .8f JlFil ,iy o:V :t i:l_t,,t

Iffi=lat+cz(*.u> u- 
fsin-' 

!!=t+cz

.r-l^,..1k/ r.-*.->Jl.ls bltel .:y J.ol.gC1 = o JIF:jt cttj,Sti.f J= o r l=o 1) 5ta;i;l

s = 9o-sin &r
k

u= tbcosftt :tr
..iJ; l: Jt-* *. Jly€ l1 or.x o:l: dul.; .gtr"l a = i 45 t+.;l ;t . il .f-

o

*lr
.t-i C !:rJ, u = .i .itL:.c ll r>cr-

s+k2s=0
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:U C-,1 .fl-f S o-t-X r:iLL.X ,.ll Vl-f J o)Ji lJ) 4-J) .,ti ,l-,t1,-: d:L, .i- fXl 6
s=AsinKr+BcosKr

t>r.r-!U K=t 5 c-..1 grL. ,l-il2r,-: aJrL, 1r ,rrL*a .:t\o ;.1 .-ru:,..,o .r1ti :l-r.al K s B . A .li .2: 6

'.f-lfQ..'"".1 
u=s

u = Ak cos /<t - B/< sin ftl

B = 0 6 l'-iu' J.t = Oy) J = O b-rJ jl t A=uo/k6 -to:,r, 4-d; c,*l /= 0 l5 &yp=r5 rJ.9l .by'

:c*l ,,-'1 Jtt' q hlf rr.:i.1; ..t".lL

bsin fu j D= tb cosftt .:ll+ Ok'

.t uio Cfl53

t; as" s/Jlrtt y, ;l l, gc; ,u-N sD .1.>rt'i -*,,; t, ,5ro(1trh sU;;6 u.y e o2i, ozLii-t ao'"u ,5ro(1trrtt 7 w.t ,, O

,ttr9'i ,:-t4 <=ru\;a 79p

./a,t"t t, g,pa 4trrtt vu. 2rya ;la t+it-l 2 O
1".,,-,bo ,e|i 44!i ,,> y opblLt Synr of..-t Uiubi 7W "p,/U,aL,^ 

y >fie o7.ai o2Lo 4n U -'fi ,J1o Uu.t O

,)il;1r' gT c.ta -iJU 9 s/U.l+

Y-f aitoi 4J.t ,..

Jrt-'ir\. fl .Sl.f JKjl .)ksUg-l 5J.-1:.r1L-,,1.:,f lr'>e-lrd.r:S-,tr.j5.4 CVti_r O

"dL-.r, 
if 

- 
y. bi r-tr- J ,.51L-.1:.J,-U .-...- J'# s";terb l+t- ,J:r5 t knots t ,r:5 \Lef U -t..i,<,

yJ-ao !.-b 9 oIi-.---.X J5,r:5./ti.J.:U tslt bi ,;^t J;,::.,,jlrj 1--...- J;U) +Lrli y-l .;r 1"1

- ku' 4-,.r-ilr./ ief

sl-p a=ttoldt ,sJel dql.,; -,.: i.-,L*. l-l ./H osV FlyrS r-:.-:i t: r,.:-l o$ orb gLl 1c--e ,-:f,

'ir-1.,'rt.i 
.'-ri. Jtf;t3 orb

- kuz =dD !=-*at f" +=-kl'dt
dt Dz JgDt Jo

-l*l=-kt u= 8

D 8 "' - l+8kt @

:.:-.!l: e.^rr r!t..eL 1=I = ) t "= 
t. knots .gJ> ;rLL a:l: ;lr.i tr Jr.'-

q=+ r=1 fr-t u=, .8- -.r_rrl+8/<(/6) 4--- - I+6t
.::-S C .-J J.3 ;tt" ,lL"; .'....> 1. tbre txl.,rtr

,a, .f.t:i C crr di ;t 6f Jl-ft' : u = clslclt A Ji -,-* J) DrrLr ,.1:ls llri ! lt .tl,-ta
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crl,i .S.jLi.. . - rogo ,,lai f f

#=#'il#=fo" ' r=frn6*o'; :tr
oJr_: y oJ--:r5 f-_, Jfu o.lL, tOV; J .r# s 

"l-tarLt
.r.l-l o:_1*r l.l ,.1,-, C-il*. cii: \. .rt j +LaLi 1r .,:5 6 t-irl

, = {rn[r * 9) = lnz = 0.e24 d ("r.br)3 t. 6J 346
t, min

0.6l.

o.nL

TL
0

4
JI
1
g
a

246810
f, min

.tjo otslj

,a;((t"U" 9 t{|r) Lr-l^ )lt'i Qinir',o .cpl ctot- ,1(A6f m) dlr.r> cr.U .l t. /l tpy ,U|-r> o/1o/rfir-l tsni>(t

.(-ni c-t; t \r',' y. l, D c.ttgii A fnrr-l 1t+;t 
t dfOU; y tl ,/*r- ))i^ A t, ,5*(1tr6l

o
o
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ff JL Y-Y,r!'.,1

.-t;5 Cr.l, l1 o;5 -r[:-i eJ.3L

"J,1, L ..; .p,b 
- 

J.gl.1i c.si-y Y-0

..- ..1 r*tj .* lt Ji;r e-f oJ--l o:1.: s=YV-\ Yl+/r

./"L+.tt? .+-U g-; J-el q;ti I 1: l1 D -t 1s-t 6;tr,;,-

,r--l 1r It D ,f ./-ti'it- d,,i!,.^l J dL.j !iJ, ,-Ji J.r lJ fu

;: l4l j1 ut c5l{+n! te S-t aL'.lt L-; .{5 ;.- .i.tr

J,-'<.t VEtl o!l.r

As=-YVlTlrl r D=to Iiln r a=iu.E'gtlJz

13.* s5l-;lr -L;Jl Fi- 'Sf 1r.glo;! Y-1

f.t I mfn/S r.. *- )1 D ii;l d JiL.r, 1)= t,.-\lll

A"lti 
"il"'.tt- 

r*b.r o*l .;;ILr.-r-tr,-,r +L'.--
.r>S 7 nJ-ll +tj 1 dt rU .2: o.;3 cJ.i or,'.",, .:it*, 

"p -l

o$ o.rlr a = Ll - l. o4lt L-; 6lo1:.-rb.l l-V

...r.-"ili.f l'+Lt JJi-+, / -p ..-.-.^.> J-.a Ji 1r l5 c..,.1

J) ..r-*5 ,-r:- dLj jl 
"*U 

ost' { l-r 
"l.ta:te 

1c*r-
u" = Y ttt/s .)31 c-"e,- f .i. = -0 m qJ_rl c/_teyt?t= o

..t-tf",r

U=\'-Y.t+ Y/r m/s

,Ys=-A+rt-\Ot'+-tr mr

=lr

is {r .:i- :* + JF cJt- ;l ,r5l1Y-A

n-5 ..t--tf ,J-r, s--lp jL-+ 5lJ Jl .s-s-rl VU"X )tr

.-i Ji b-r=-1 6lrz ljY t rrl"j ,J5 I'L l1 \/ogc+ti ,-.,k-i

\!,J" lJ +-y ;'l g *>.er- 3 .'. I Jti? f . km 
1tlif,rl

-l"-.ti

:*,1 6)> _,1.r A. lcr/h .>er t 5 (Jli'l,il Y-l

u.* -Sl .Se |Jl_,Y. rD .'it*. bls -ilrt 6),
lr sriL*" 4" c.iU :t* ;r+ ti .-t".lq \ \. km/h .-ilqJ,rl

frrr5 -6;:, Y,rs <r-f u rf -r,rlr,' .rt
5 = 01/V IIl :tr

Jit..
d c. .l qglo.;i 5.; * L*r. Y-V U Y-\ JjL-

.JlSs, 'lS2> s-1.9.r 6Jt St:-j J<-;Ua.

-# +s,fblr-m
-1 0123

r-Y b r- I Jfl...- JS,i

.jb.ti" JjL.*

U =Y.tY-\..t +0. *l,l,r L-; ,glo-s> rlJ". Y-\

e-1,tj .* -tt S 4V J -t- 
- 

J. U Ji -,1.r 6 oI! o:l:

LiU 1 ,5lr-, crL; 

- 
J, l1 a ,-,bJ 2 D tsre '-t-tr.l.

'.t-l .j-a a Lt 6rlg;a 12 u>cr-,r J:.5 (*,.r cS7 J3l

U = -Vo tn/s

.-t;5;.',

Yl.l+

' Lfll u .';.5loJ5 .r,-l ':.tt? Y-Y

..--*> ,1 s ji -,1: 6 c-l oJ--X o.rl.r s=Ytr-\".tY+\ '/-0r

5 t?rt.,./-t?"it- ,gta,r:>.- .-Utf,_f +t' .- t t I -e

-:6f 
J3l a{t3 \Y ,517 ,jt j ......> r" l1 o;! ,-,L-!

/e J44./[:j 4+ 1r JlL.i ;--::r.' ; ,l-1.^,r .-t--L-;

.tt-S a

J5', rSf sy->,t GSI 6.glo;i r-r- Y-f

It bi.,1.: +5 ,.1-l oJ-i c:l.r U = Y * At/' ,-a'1, L-;

-t*S ;r* .J-Lf"/ r+tj ,.r -F 
- 

y U ,qiti ,.-..---

.rrL t = [ S S itl.ra el*, 3 D utcr-,s,_51-l+rtr

.gtf.f 5 = o .'=+iy,, 1) t = o,itrj .,1: c.,;5

g = VY tll , u=[.Y rn/s e 4 =\o m/s2 .llla

. Lil-l L-; s1t-r,' J* :t,glc;! '.-.* Y-t

f D I ;-,* .g J-{ sJi 1r +5 oJ-.! c,rl.r U = 6st

6_p& Y -,1: s e5 
'*y.r:-l 

r-itj I y& 
-
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.:lr,! .S;L*lo.' - p9o ,l-i Yf

OJ'e a r t. .11/3 ^ ,rl3l ,).e ,u U 6lrl;y Y-\ {,

n- !tt; 6 ucV;-21 -Flv .t-*J,g.-<J-i )t erL q frE

++ o-rl-:lr U li.Ss, Jt jU: q 9,:-l )J;< J-)6, Ji

lJ Jii st:-.i, ,o)-1+i -W.e l2e '.>'9W 119>tf y. ,9)
.# ,-pt &U q/A\ mlsz ,)".

ol.f .lrL.-

A ^-hfijl .\o m LG;l ^+ 6,1,1,.a;-.t.1lY-\O

yU;l )t-.t *iy' 9, il3 otn +, Yo frlS ,3f \. 
'At

lt-,-a )ti -!y' t*t. arz* qJ -rl V-l 6 h7$i .t-t-,-l

d BU ..,ii.;, d;J ;l ?t S t JVj J orr5 ;r,r; ls S,J

;-:3,"n .r-5 -.,t-...' \ t:S g t)-f J ,-rU,S)! q

4)> 9 l-9,o .i1te. il .+.Li ;*; l-,1 us )J-iJ ier

.+s .b-e <t ,*t ir
lx= \1/41 ttl . /=L/t, s

Da = \A/\1 n/s ;rn-! u-h *.

*lr

tl---**T

ff
f-lA di....JS.&

p)t .,4-J, I CN 6--. ;l A)-al JJ*;t-i Y-\1

Lr l.r .r- d-rb U--& 6 sst,f )! f Y0' rJJ>

J -:5ll.- Lg;_l o.r'i t{ .+q./ YY km/h c-1V 
'>e ,-

ol.1 1r -1-1*!Li nS I .rU; c4jl, .*,., 
ig -.,k^i Jil-r.-

.&-t

d I s-.> rl 4c.iu ',b--5 ri,l .-r;Jb Y-\ '

oYl u?ru b .r.5 r$,-l .t-tr -*Ql:^ -lU 4 ,oJ::S *.rt!r,

-rr JU +:S ,f,.J:S !.1, \.. III &[i -lr lrlY.. lcr/h

.$,r., JF Jr-

crrr5 L-a.; jl ,-|4 ,d.+ dqlJ^ 4 dtJt Y-\\

, ijj JL-.;r o6:3.-j x\ es: Ql;" l(.Jt--;r L,oyr;

c.rU,,5tr esi.tVsC f-f| dti t \|a11,'e,,,2-l

,Sr- p.tlf ./[8.:,U kF *t- ! Qt;" t r,,t
Y..kn/h rt-i .t-; *-t>.J _rr Ltltl- Jtf .5t .S,l

L;c-Sf UF:lt oU) Js d."U r-l*, c--rIL,..t^lL

.otir9.,! $q ,-t-l

:tr

.)i r-r.-3 U.,u a5 c*-7 .SQl;+ u(-- Y-\Y

'io-r-.1. 
.IIl !:jL-, ,rt tr Ft-t- J,-L cg*l Y. .krn/h

;r l; t-yl_pr a u -.p -.r[:-.j!.-u.: r55Y.km/h o 1.1

.-t.5 vb ,SAyt e

cl,;'-i oU J9J-. ,6[r -lr )JJ ,J-W )-ll1r Y-\f

,.*L- h = o nt ?W ,l U ,t:t_f ,_f -&- ,flt 6:i iUv.-r(_-

Jf .utr.f Y m/s 1ti;11 g-l _s> j*r- (.JL- 1r :-r,-i.r,

t)-f J u.*,,Jl+ JtS )l :si -r-lr_f .lt<SU +Lii ;r-l.1r

l .t nt,- .1U, .$5 -,t -.- lJ .t ih- tr Jl.r, ,Sb.,.!
?

.J-lti./ .-rr4j q5t+ .Jk !

:lr

s = YlY rfr , t =\ l./\1 s

D= t/0\ rnls
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fA J6t- Y-Y,rb.i

lJ dt j - 
"/-t".?t? 

,ri:.:r .0J..1 crlr elt^li J'(J' Y-tA

.Jr)c/ oL- a*iLi A .,,t j o;U .,1: tiJl p, eS f el:;

.:-i: U ,o:.;*J g**i ,.ft j .jtl ,r-l 1r l.1 Doy L-i;. Jef

..r;5 l.r- / = [ s .,1.r ly u ctl&'.J Jtr J* t:-r
10

I
6

4

2

0
0 2468

trg
f-lA<fi..-JS.f,

jl JJ<- cJt-.-- ;t ;<a2S c5))t .gto,gf Y-\1

{-J*rU .JSs, b_* 4V J. 6_F J) c-?tj 'rl;:, 
tr A'njst

t;r"L, 6-F 6.gl-bJ 9 \ u)lj.' e -f st Ah iU
.#-r-l-l- .i-lV, jl .+5 l.t- .orf 

'P \ ",- 
Y c--iL.,

.J.:s

ft=Y/1\m :tf

ryI
i

@ril
lhll

@I
f-l1df.-.JS.l

r-lt dr* Js.r,

L-;6,1s o-,i 4 .>57 6,ls oL-U1i GtJ Y-\V

y.rLL .'.---^...- 2a D ,-3r-.*J .gf.;l-Ul ,",-:Lir ,.:*l-1

lUJ dta jl "*-! ;;,^.' ,)K;;tb .-to:,r, l2 s -,ib.,
sc*l ,t = Y. fll ,3 u-o/, l.) o-,1! url' -i. ,c*,1 ori 

1*,.1

a = \ll tnlsz

.J.JS '*i
- v--

:l;a
I

6

*l

2

15 20 25

8rfi

f-lV <L...JS.i

0
0
1

/
/

/
/

/
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cilri &;t^', u- p9J J4i Y?

arrm/82

40 120

.tr, mm

r-rr dis Js..t,

CL" .<-: ,gk-I, i I,t .rtt s1glo.; r;r Y-Yf

sl 6_s- t :/-r" U JjL.,, p* J.$Ule YU 6y e1 2l.s=,:,

J) ?F ./ti .rL.i ,-f ?t j 0 u-911 +; q-t'! .rr-5-r

;a! c* ! ./Yog c.rti.;lri, U J,lJ, rh*i 3!- :l.u,l

4-LrU.J-iLi oJ-x L-o; L m/s ti.*t\Vy -St..r-!.f
lJ !.i:{-" ..-J jl .-l+ ;ll$ et- c5Yt b s oJ-.x o.r-1-

!:rr r-r ?Ji c^*:f;! ,Sl-r pjY t y crL_p e .sf ;.r,;
..t5 Vb l1 rn r:.-r

s=Y/Y1IIl , l=Y/Yls :lr

f-ff &-.. JS.i

Y. . ftln J]L ,<, cr Yo. mn J* *. 6] \-lL

a:9 oJ--.X LiJ jJS- JL- ;l t+,i -1, nS .:*,1 oJ-i o.:.-j.i

l51-t +Jll -,k-i Jt ..r-or.r, ,,t:--i A .:Ul .5rJ

x c--F Jr.f-|,a"{b \,.V t* y c# J.l-:U \Y. m/s2

\"0. mm Jp ,--,-.Lj qJJl sJt- q dJ J +t-.rl.,lts

-5-rJ.. [j t |t-.j c*{JlL, :s:f .;e u'!tJ, tb24
..r,-t-.r1 l, \ o. mm (-,) 3 Vo mm (-,ijl)

.-tJ ;rr,.tr = \ Y. ffiD

, D 3 A .bLi; ;,11 6-;-_# I ,..- )l s* _2r Y-Y r

t JJu rr \ . . krr/h Jer4 U lJ B ti A el,rli J*.,;t .<,-

t oJJ JL^ ,rt l.km/h Jef tr l-, D U C 4LrU J {t:

^-i J..,-tl C E B ;l '>.e ,- ,,5t5 .51.r, ft .S g,rt +t:

-9 t ^ .l>.t C-1Jlt ,J:S :,-,r1 oJi-at5 grh-i U !S .f.U

.B lA;*,s r:iLa

60 km/h

f$tf,-/ JJi? .jtt ir*r tr & -rtrrt+
fu1 = ,/6. IrlS2 , As = 1[ m :lr

14

L2

10

u, m/s 8

6

4

2

0

lr8

f-f I df.... JS-i

;>,- ;tL,,gloli (m/s2 .i*- J) ay .;t:.i t-YY

1) x l. Jb; r* q )f '5r- )l G\j.j! .i. -,s er$-x

.,1.r o-;! \3.,- Jl .X.l-_a;--lil ,Q-& !-.-->

-,1r l.-;i &F.J-|L ,lt mls t-.|-t r = [. ffitt

100 knr/h
---rf-
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rv JL- Y-Y o',;{

5f c+U./L:- t{ x yze tJtil.l;r 6lo-,1! Y-YV

.J-iUu,i=f m/s jx =ttrlrI=ogtK:"n g..t:54

-rl-Sl-u 4-,x dL-?it-? JU-i,. / = [ S 6 ,ft-f d,11}^l

oat*, / = \Y S dt-j .s>llX )lJ-j. Jr6a1 .,.1*l oJ-,1

.-tJ ft t 

- 
,;ltx ,9.>;t .1,;S

I** =\. lD r ,ttr = -\ [ m :tr

gJt-- 1l t9,4.e cJt- t .4t ..51 c5lJ ,5_ Y-YA

r5 o-LJ 6t-s +,V, 6:* ,F\ 6ti t cJ5 -,Ur ,lrK-

Jt .-r,rr csr -b u-b ylm/s2 .-rtj.:B U tr c5tr

c*ilL, ,::f CJd .3U;l jt .rt +tj y. c5tr .>)p
u cJll 6 h U)l ,._tt s D,, "^-f! tle ,- t*l2u

.+tr.f .--: Cri

cJt-"- ;l ,r,-t-^:,rl'1 sl:- u--f !*+ .L- Y-Yq

,e; .li jl J.t /l &" 
^<!-l-,11 ,a q:ti \ ,A ,U;ijl JF

-,rr 
"!1r-21 

.i[--i c..e,,- .JSsr;-Sr- *.Uf of s_*

.rl;:.- ! A, fl..r-!.f \Y. km/h _)t,A )l ,t* a}"J

\ o. km4t ;L* aat* r5l-r- +, b :r"(, -,Li 1n/S2

,A oJ;: 
-,11 

s +L."U f 1: sJ:5 b)> b aef ,t-l s b-t
..:iJ .urt; l.r J..,rl .r-l

f-f l 4I:* JlS.t

s=1\Ym qlr

F-......-..... 
3so mm *.-*{

f-fP d.t.- Js.l

J) U. = \.. km/h c4U cr,- L ,.,!?rjl Y-Yo

P 1,-,J:-.) f.1" ..:,-t s* JV.,1r c.r$ * ,_;*+

:* lt tt-) \>er o-u;11 .(tang = f I J..a;.r 1 ;l.n*i

c, g Sin0 c+Lj I oJ:.oK ,-.rk^i tr l-;)f r-n:J 1: J o)l$

l,,L.*;l u.e J+ j+J.J-or,rr L.-l:l :_9.'- .>57

r5,r-'K:^ (1) 1A tJji. 1l )-* )\..r-f +U \. (-,iJl)

.r:-l s= \.r 1n

U= Y\/1 m/s (-ijl) , D= Yo/1rn/s (*r) *rl1q

l,o L-----, ---l'
t

\

r-ra {li* Js.i

,J:S,r, c5-,.- \Y. km/tr c.c- U rf 6.1tLi Y-Y\

$5.f t)-> t eJp jl c.itj./U. tt ,otf y1 fi aLj.J 2t

'P-,-A 
$i;l ./A km datj r ,5lrL;: )t 6 

'*-* 
t.

2r A. km/h t7.*, L-{ .A--f | .t-r411 knr/h s

.-t"-L-j.f )t.& B , Li.i jl sla.,g A ,*' JtLi 6 dl4t'.J

.*W -it dr$.i5 J J[L; jt Cf c-;* ca+ .-[.yyt .-ru;l.p

la J="1,*1tj vs..rltLi,r,;6 Jl-q 6s.s\ rJ- dq

*UU *-., ,t L: 1l ,_lj t s k;t d r5 1*A ,h*
.-t.5 :b *tiJ J-, -,1: l-,1 .f.-;l ref J.+^A .r-l
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ofS Jl-;l''o*- rojrJai fA

rl.u.l 1.: d .f* 11 oJ g! ;-5 691 Y-tT

*:3r- jl jb 
'! l.t-r,l .r-219..t:S,rr c5,.> f..,i:.-,

u' =kls ^ L,lr r;;t&,s 
";t+,ilq F-lil tr g* D,,tef

.>-er tr r* Jl .c-l.r:1t!:.rr k Ji _t5 5 -qt-r, ,:.rts

/ - o r l^J 1.r 9 J-iL .Sr> Jr J+ J-h * o. rnr/s

I = I s ;: 1.2 U u.*,,J-lL YYo ffiTI 1: (,..? ,,4r.

D = rq/v mm/s

.J5' .;- 9..

:lr

ojt ga = - ku./tli.c--; \ o;L.-! oJ5l-ft

,*11: L g--;1 Y o.l1.-i of ga= -kt.-r[:-l .-*iY o-)L-i

l.t- ;l ls sy; 'SJ> o;! +- y .l;la;srl tlS a = - I<s

duj Jr Uo = \. m/s cJll JeJ4 L1 s = o 1r i)[.-.a;:lr

.i \ ,5it.- tgii 4- -p ,Slt.k )l$, tS€ tly t = o

.(J-S,r, i-p ts-t- Lt )1j.t k s--19 6 J;5 ql) c-l
ojLf -l: cJt-.j ,: -*-- .r- 12 a1t J^ ./ti 9 uly,C..*iJ,

'':.5r.loSlS\'s

g cSr> \ i-6- cJt- 
-11 

S €l-Jtl --rt:-.lY-fO

,Jt-j L.f c-*; ,s-h; )J-b,u, 5 -r-tr.f 1 m/s2 ,.1,-i,r,

b2g -F \ niU \' r)Jr 1) 6 e-l^'t :+t-s, d:^6
e.lrl rr; .5 f 4-i c-iu '-)4 ti J./-f I ai -,11 ,- r5

jl J-i,Jil L ."r; f .. IIl 
'P elt sV ttr / rlL; ..tar,r,

..t;5 ir', \ 6f Ltr
f = \V1Vs *lr

S e,fu yD. u- t{ J(- &tt u*? Y-Y1

J-J +;K- .lr^,o ,otf sy>2;0J..!.."ri ,lV-p ,SSl

r-b,l1rl t)pJjl J-1p_-.1 -,1:-l .J;5.r, Jf .r*-!

jl) I ,*rt-j jt-L c di J: a-5 .l_i,r, c-.r, a = g - cy

f--tU Jl .c*l ot-), 6,130;l;r-.;l ;5- ,r,l-r:,1 c*+i-r,.

.J"-:ll c-.* 12c llti'.S!y, t-l,^l Jrr; f-ff d:.., JS.i

t =10.4 s#t-J
f-f . df.... JS.i

-lt ul-f+ cJt-- 
-11 

r = -Y trl -,1.l c.,1! d-- Y-f \

J<- ;tl, .iof \ilJ..:U co:3^i 5.; u. tli x O4>.

t*,J +U \ elt lt -hW./t?'it+ J .',t* ;lrl ..r.-!L.rr

...t--,13i c-: + i b r:if./ l.u 
-,11 

o.15 6 / clL; ..r.,-L;

.rJ<- .:lF ;l q.;tt Y/o OJ' e* 4;lcJigr Y-i.

,-r--l ..1-t- .J4)G. Ugsl r.3.,a ,'l.Sl.tr- C C-{tt ./U- t1

OJ-. ylS ;-t \ r r .Jl "*^ 5 ot.rJ Y;;> b Je)4

J-..'j lJ -ll t-l*' ttef f-,-ft ..tiL-lr-/ ,.lLk q I./[.. S

.+5

l*__-..-..-.--__ 100 m 

---_-_it=O t=2.6s

t = ./1 \V S :lr
4mlg

1.0 1.6

tr8

r-rl dr* Js,i

jl \. km LLrU qB tA .t(:-_tj: J-,l Y-fY

'--b tsl2-e q t-f jt JV e- JLi;;t .-p; K- .F-ri.

Jj I ,!* JJ-.5 \r*l JlJj; oJ-i 
'?l-b 

o"ru,-i 6lr,

.;.Sl.t- Jt .rrJ ,-fl-p ,jy U-l;) o.rLi: .[c.{+ s.pU,

6,l-> tte.d J ./1 8 oJi.J J;5 9 c$.-.i J-; 6tgt*
| *y.J,y .,rf ,rt ,t -i JiU.- ,ri,U [.. k[/h J]-it

9.:-,1-r-tQ Jr+
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fl J5t- Y-Y o$.{

15 ,r^-*e >)FJ. \>ef r*Lt ,n C**rll, Y-fl

:s-it Vi P u,h = A" km lU;rt il i-fu.:Jl-;l

;-.lt.J c4U \ H-s "l-ii -'L' .r (' ; ll) l-Su'

Lti;1ltr ;r,; Jfi VU- (V) .-r;5 ,-f t 8.= 1/A\ n/s2

l1-l..-.3Li,;l .(r:J t-qly \-o c , ..-: q).t-ti r':,

(-ijl)u=Y1'\. rn/S

(-,)u=YVY. n/s

.# .b;.e
=lr

f-f l dr.... Js.i

c-",9Lb nt -fr sp t O-*, ulil ',>S t> l-L'

,#u,,.Sf g:s: op d3-;r 15r,li a, .f"o:, ,5--r

d.;L-* ,A 4tJ, J) dJ4 .>ef fl .tt:u, JtS

o$_r-.i, Ji -rL: i J l-:U D" -,-.lt.,.Uti.f t = o 1x = o

,sl-*, c_!-;-rt r ,$! a =- klt l6--.:t4 -t..itt u ! .*b

.J-)Ji JrJr t Jt j ,--...- Jx j& +-f 3 D c*re'

.J;5 JkJ.f llsD;ri#

f-F ' df.... JS.i

y-rt dt* Jt.',

gQl-* s9i 
"f^, 

Jl-P u..r."t-- 6tqL-,1r Y-W

.:i tr c.+ u.* ,te -r-.c-l o.t-.l -tf .F 2t 3y. ca

l; !.. m d-ati.lr \'\. km/h -,yl d-.ti rlri .lL-,l .l.r

t* .-b ori.*.x .r5 .-,b-.1 ft .+u- u5t5 r. km/h

c*1Jl- :-t--lL a =- KD 
Y ,-i -,1r \>-T \Jef )Jw

,51-ooy F t o-,1l.ril t c,.rl9 r5 K,fl-hfl.r! .,-l-,

i-- f eiL.; ;.::*,r .(rrt3.f t, -,i a5) ..-l .:;.rj r,-L

.-t.5 Vb lr d-iL.., U-l * 1) r$

K= t./\A(\.-r)m t, t =Yrrf s :tr

5;- jib :t ,-J---t'l,rfut--:9.rr-i c,"'-91i" Y-fA

e^t,jjt o-91-r .c-..'l y*."t:.:,. U.*, y.by t{ l-t-F

JL- ;) lJ Jf-Jil -.,t:-i &-:_k !x-.1 c{tj i ;19$41

;r 6 :lr clt^i.i a = Cr Ctll\ ost' * t:l-r',-l ue);

.!.*r,f ,r<tt5 JL.:tL e, 5 -u*.r .t-tel,i C, s C, bi

-)-t--f 6 Jb t, J-..,;t a)51'>r- Jt ..urtr 
"r*-

' *i ,Slr.t'Y 9,13r- +LaLi 9 u. .:-l .t-rv
.-t-19i.;-.: +D el-t ^lo.tl.),SLt 

D ,},-;t
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crlrir .SjLo ', . - p9o J-i f .

F_r____ I
rJ

f-ff drs JS.t

et* ,J* it &- 'fr:.St J-# ,;-,.t \-LL

Jr:'', c--+iJ, t{ J*, jlL, di .}f .l,5 orx 6l-s +.Vr,

.+5 .i"i.J l: it .)tf -,1-p: r-.(,- dt j .J:Scl

a

? o.zso

J. 0.125

I
0

l\,/lt\,/t
--f-1--i--*J--Y I

llll1l

0 2z*E Z+n 4+n z|{ *zn
.:^.it* s, m

f-Pf dr..- JIS.6

L lJ ot(:--le.r d-aU ,_*) y_j di '<,- 
Y-tO

At,.rL; .:',J-. J.:5 J*.5€,-h il;$-,;U,3t:-
f m/s2 .J.;i J:5 -/U" tt t,$S yl bf l)J,.;r-l1s r5

.-r,-.pi c.,.+ i lJ .t*-.1 J) dr.,t s +LaU I ttf C ,-i|y

l___s___J Itttk--2m-

At='l rS rs-[\1m vlr

U=Y *lr

C,JL-- )l,Uj -,11 j;-Br, -* )) s,-t-tJ'e Y-t\

15 .r,-L*;,rr cS7 \ tJ; a = Ao- ftU 
Y .rl,:.i t{ ,)-5-

-,k-i kU's tr-r e":*.;lJ jl ,y'U c-rtt VS a. ,si 1t

Jl ..: I ;i-g.ttJ-i &.3LL 6J-*;t ,.r-U oJ:-rE

-t' 
- 

ra D tzer- g k ='/" " ! P-l t a. - 1 n,lsz

q l...1l.* 45 r.5 j..r ,)t+ ls jltt, Jq J.;.b ,riL {ti,,
&.1LL &-; -51.r-J Yo. km/h ,p_ -p 1jY.:,e-

..r,"t1 .-rt-> C (V) J,_tr ./t*> C (-,iJl)

(.-ill)s ='lY.1m . (.-,)s = \YlAm Vlla
0o = 0 L,= 250 ktn/h

d-l".eE A +-tA; 
-,11 

\/Y n/s &.* [ ,5h:- Y-1Y

J) l:*.t Jl .x,_iu, drr,-q B Lb,e; U ./fg yti L t, \'m

;l *r*i +5 a c+ti *.,t* c--/1, ,J-J. bji- +;C &i;

C L; A jl r:*.t +5 ;J) crL-; r-t*, ;E+^^ ..:11: C U B

'sc *

f-ff df..- JS.i
I

* es:+-;trt;i D )i.-,]t .sr)r dJJ y-rr

u}V eli .t_r,t s.-.Ll:ir ,Strr"^i 11Jr r 0.r,.;J ,.Ail

yl'-"'" l.t'J 3 orf c.rli {rU JJi+, ,J-# JiU )l tXy
c9.tVK .ri.r) {s riqd o= rcl(L- x) .lrrS .r-u
.,rr .JF .:JE;l .JJlt.5l .c*l ,r.,=bt:,e r,tJ, dr-rJi 1l

..r5 :b l, !r-i tr r.li ,;y;t D \>er4 rr.1".i le.,1"r = o

f-P I dj..- JS.&
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fr JFI* Y-Y ,,l.r.l

,J.r ?-* t, .S:ir 2: J3:i c,"lt;6 Jt.:.i Y-tA

J) J:. ..1.i rf .,jl- ,-,-<e t .:-,1 .-L:, up; a2ye y

q ol-re lJ .fuj .-,h-Ji lrJ .J-:5.,, ,r-b 5.5 r-JJ)

.1t .(-:i ft .*\Cc.rt! ft .ri 1r 6 ,.:-.1,-/ o =\ orn

J or{.Sf -,.tllJ = V/011ffi ,, lr<J, UU-

:<l-rvo.mm J_* qJ;J +JLr: ;l ji 6-s-f u.*,
J-) J-* r-;"i .,.r l', ,3-:i .;1.:-j! ,.t-i! 1. . rnls

.J35 Ji3,,r = TYo fllrrr

?50 rnm 
-----i

7.5 nun

f-l3A <[..- J5^r,

it<- cJL- r,lJil.1r 6 ,'f,yt.i. c$l-,1Y-l'l

:1.,1i l; rr; yj o1b )lj A $il ss u=Jlr-,5- 6Yli .lr

\aa =./qA\ - ./. \\"U 
t ,-rk-.} t< .fF rlir L 9 o:f

r+tj r: -F 
- 

1D tust .JS6' iSf j--L Cy
t>'J; srilr,Jt€"|B +Lii -rr lJ J3fll t)s tSJa 'c,*l

.-t,..ul

Ds = A/11IIl/s :t.r

f-f 1 dj.... JSI

8--Le*|.-ro++.- a, --+r
ll

U * t-i ,tl .Jb"lt .,1r .'.i.,-L;i qU; ,5- Y-{,1

ori-J -6 esi .ty,l dJ-i jJ<--J Jtf. de.;r ! u.

OSF 11 urk-.i &-:14.,.i-l t-t;a. ief JJJ+, tl

.,1) cJ-! cr-;* D d^r$ ,Sl1,. !J;l:V .J'iu, ss a=- kDt

i "* )t *-,- riat5 6ly ,Ji -pbt ,:Li r e-L'Y

t-r ;rU, Jb*' J*lt q dl t* r, 6k tiy Y-[V

,8 cD'. Ltl.r.1l glU, :i:^i .r-/"f '$*l uo c*r
ed*l lap.,. d11r rrtirr \>ef U9 JU:...r ./l{ftj n .9C Ji

bl.,'-)t r. u.Ej,-tef 6)a ui.tV.{i.f .:-{

u = [r]-' + c(n-)t(t'-) =lr

tl
tl
tl

f-fO dr*. JS.6

;_r .J*-e ,St-* .>S7.21 ..t-.,1;l

f-lsP di... JS.l
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sl.,S.S:iL.:i..- f9o lLoi fY

\teJ- t-i 15 Y-0\ lL.*.. Jl:*rt..r9;.517 Y-OY

, tp 61;i t>.JL' clt.-l oJ-l .:b; Y! u-h ,.Y. m/S

iY, , ta t Ctl ' L;: 1-; ,H) * il :/-r, 5r.- rrt;
-tili Cb' V gsl $i ;l -t9; .tSy

6yt-i'.511 Jr" ,{ c;- gli.>l t-- l-oY

-L"sc/ -b u. ;_* 6 ,-5"_f lJ 5lJ t3r 6 c*l 6r
cJlJ J-?*.rjLlc/ \Y. m/S o oJ^X-i l-q;.,; e-,)l
.tt-S e vU.x Y! J-h y Qet c-s- y-t tr ;,r.-r e!- ;t

.-,tLl cJr.-.,1l .r- 1:.,r(-l *rgrt-i C-tyW q qi tt

ai -;: eJ -r:tr"f Q!= - I - , /.. . 0U I j1y t4a 2>

.gr:-; .r\5U 4tl eLl:;r .c*l *V t -r- 
- 

J. t-o.ul9

crti 1lri, yL--r- lJ c5lJ LefJ or, jq c^Stl lbr;l
.-,L--.- lJ cJlJ sllr4 is|; .xVsd ,y-\ J-b +, t, m/s

.r;5

l= \[V/VS :lr

f-Af di.- JK.f,

LU;_,11,5111: "i- r,o ,-u! ot^:;L Ji .rt+ Y-ot

gt-J-i r: ,*i-1,. -r: dt-:;t .. l! .1lA V-l .S!._f 6-py
,?-p S r15,Jt--*.- l-l .,,-[iL; .rtJg tr_,1 eo-L.l orl.:

lr ("v-! .i Yt-.i il) f-t o -r g,r: .Jel 6?Y .rLirL 
1U;.ll

.t:- F.e ;!.-L_sy-i &.-etir 6ri jl.+L;.rt

1l
IV

i9.,',
I

c-{.+ F r- 3l ,$-::, ,S} +-r-;.- Y-0.

t3.* tr o-5 Jtf l* ,s;;t.:5r.'. crrrj.j-ij;,

6sl:S -# J) .tr(J;[5 a1 .-t:5r, ,fJ r* r, f . rnls

," - tt ..-L:. d .lo:,r, .5lo-U-2.f J:5 VtJ )-rly lF 1;

J.r-, (r_l*; jtt# .70 m 1l ,ft-J ^?-t+ *>-t r; Jp
,.Sf Jt;*t s ar ,i_tit c.rt J*, ;tL, uh-1

;, ,d l1.g-2t5 ctbJr lrx J.r.J-i Fl.r- .-r^i -r.rlr;

.rns

o.tigri *if r-rLi,i

m/s2

3000
2000

1000

tJ ,-fut---:,-t1y-i ;-..eLi.' ;l I uiJ, Y-o\

u-J +,6 Jt?-,.t ?i,-i_ ,Stp.-rLi,.r.rJ ?-*
+r r-(-rlrtr J -t_.i,U.,, au= - I - kUt ,t-ir-/ VU; Ytl

:-ro t ,.1i.,1r 5 J\-lU,r, aa= - g + k}r -r,-ir, ;o-q .i-rt

ta V- Jt .c.*t rn/s ., . .- p. uf u 9 c*tr. l:-l,r

c),u! urtiy )tt 'irL \ ,y) e!- ;tY. m/s l5l ,te ,-
12Uy ,J-*; !,.ri r-;r;t \L.ef sh Vt 1tUll ,,^rft,

.+S ,;.t c"itsl-l g J,/,.1m I tlt.ltft.+t*
h =Y\/o lrt s Df = Yt./\ n/s :tr

f-4. 4lt.- JS.l

r-01 di* Jls.i
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ft J6L^.- Y-Y ulr,,l

rr;b \bt la*Jl P,zS7.2: gilc.;3 ) l-0V

.r:+lil .rt-.j t{ r.5 ol-:-o: ?V5 6J; ;:'-.t-\a ti

r u,-L-+{t.- L d c*l oJill:;i I 6tp e.&t I *t-.f

a = Kt - kt x l. ,,ly q::' Vt- .*t-..f F-lil l'+'""',

9 J.u*r * s.-ru --.rp )t -p k J K bi-,r 6 .t-:L,r,

O-tF r+ l.l J .J-!ts, /-o /.lJ 1 = o gtr.,l st * .9 X

.J1.5 j..a, f -11 ,rlU

:tr, = f {0,- sin tu)

,yi-, er* J[::l 
"--... 

&-,fl-h;.r ) Y-oA

Y/Y km LLrU u;B lA .t(:--t9.: ,r-.r Jt-Li {4rt<:lr

.J-5'.,*.- dt j t{ J(- &b -ltli oey$d '>57
a + bt + ctr + dt" oy,o q 6) r- r7;.1 6to;.'.:a V,.i

st,frt 8J> tlL;,.r-':L.r, lpWl ir 1r (IiL.rr

..r,-.,19i.L-.r, il: f-f! urb..l! so:.pi oa^, lJ ot<ltl

/=\.1/1 S e dnnx=Y/1\rn/s2 :lr

t,e

f-04 df.... JS,&

l-- ro -*l--- ar 

----*f._ 
ro -*l

f-OP r.[|-* JS.l

15.r1tj; a/-l q .+-t.; tl-S; \ Y-ot. 4'l.:.-, l-00

GJ'p.JUr-i.-,,1--.r li 1."j ,J+U- >irr-i r>,9W 69i,>l.r:l

| ,1, \lDY -,t:-i dJ;, rtar-l C.et ,J+q t9y-i ,:',1V

gi .;: r5 ,:-S C \Lef ;l:y ,-i){i d..le -r) rnls2 .----

/.| = .7Y11 S. /q. = ./\01V S

lr.. = '/\Y\Y S

..t-tf"f f/S ,.--.r.' U

qtr

L-; *4 di,s, t-i,ritJ r.E.:t- ) Y-01

c.1 b,kbi.ttr5oJ--icrlrd = ke-bt -cD-I.L'l)

-,1r 5 l-i!,r, .p :tt- g 9 5l; fE *f U ro.ry ,.!ti

.'-t*; Jel as* .5_r,l 
'af 

u.U V) fr Fl, illy

't,=a, '>l2lrt r-, r-5,:*l ,.:;1, 6Ji -;l FtLi .)tt

-,k-i .r5l5 Ft U ;rr .i-r\e .ttf g.fl{:- J;J-

gt-i .-r- r5 .l5 l-r.1 6lr!r,l-,1 .ri,l 19 &'91'ir .:Jb r,

.J:5 .)h ,5.L1, ;l .rl gtr* I .,1: l1 5l-,1

"=tG 4.*("*'-r-') *tr
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crl,i {;LJ. * - r.ro Ll-ai ff

--l'ycd[-y''*U.r g-,-.:;lr .,lrj a-'-'-;e S,'- rr t7::::"fl:;,t-t
,5r e-;e ft.J; o:l.r JtJ Y-\ J* r, d c*,t Y-\ d:+.;) or.,i e* F 6r )l ev cJt- cjJr-

,53y+*.5:rbb.r--J.,grF-ru.RJJJle:- -p0tzctl-a:;.'Y-l J"(*i-;:.g:.,.,(1 -brx-ya-J-,ars
.rlr oLj^i ax.b s; ':-Sy cttf q oltd,f.:".^l orl-f LC,T !.fJ.tr;r e5 ly s,lJi U- !Li;.i6r.- Fl ,J-:

J+J: ,y.s$r. J-"t-J "(5 r t;i t.rt g.a;&, oLa:*, 6taat(-:.;r !-Jl ,p c.Sy C--J ;f ,.p
,?-J obl jl ,ts f"f g qj ,J:+ ,.tl -r: t-'.;i .:.;lri J"* uaV ,>l.a:a' .5t{.+, t "ri g-U 6 ,oU.r
rilr"-p url;+ rr c-li (i:.-, ,"{rQ, de.-, 

-,11 J t 
'J}.1. 

.,,>l 2b7 4 ,lt"; ,;,-,.a ,;*;..(.rLi-: .rt!u..e

-11 ;U 6:.r.c,. r-;1,9,. .,1: lt) ,4-S t; >l"S lJ C,r..*. i/-l 5 \*C..-_p l^-.! q ..:-l .lL,j q l:-J .g,;l:r, 6L{::-s

.)-5 +l1* o.:La-l di

-,1: o-;! tOL,) 1: ,!L*J 4-by, 
"$-: ;t 

t-. a-x)-.a 2s ;,^-' ,S,-:l.u,nl1r l-,1 o1! e(- b,,, eS7 ,:fl
fl .::f u-, oat-r,o$,6j o;l.rilO J.il., cr-U, caU U.r;l r,5r q-f .rl:y, L-;6.!J .sllA ..:'gJ,

o-;! c / +At dLj s> .$-5,-l oa;"r '>lrS .ri 43r. Ost- arl -r: "r-! f:b r c{? ga I .;lSt ,+ r r r.lL; ;.r

.Jt<-l ui .,.L-,;lr, ea- :-Jj dr--l d p-,;l: .+t {{l ;Fc oa;, r + Ar c-:art -,lr-r 4r-rr A' ),
U..., Jl ..r-tr"l l.u. .lt*,;l ;t Ji:"..r J $,,43J. ,Sj:J ",:# 6 .r-tr"f Ar.ll:y N bU) .!Jr.;r o, al*b
u-b ;: cJ-.: o)-;ru ..;*ilJ C.jt,., .Sb,_l -r:', d-l* & J-, ,>f ,g -,::r, r 4y _;1.:y r:-9r ,S-S-t rLi; .ft a:;.,

.dL+{t+ h J-hl )l ;r'16'3 ..1lSt _r.".r .:h:.1-,1: d ,.:-1fu Jt<-l Jlb ,A' \A )l :-a tStt o1! c^f1.,.

't-y,l 
"l'U 

;rL; fu ,t<-l ..:it- I Ar .9,,11:r,

I
cf ;.,- I

I

ll'

fo, "P!A

r:r3,p

y Ar ;l:r- €--6+ f--A .:#-Jby 15 ":f A ,-L-f; vav = Ar t N aL'lJ Ly A' I A ,X o1'> .L-p ..J.or

..:-lAs/At Jl,(-l c,*i CtV A' s A ,.,:. o1s L-gt Le), ojl$l .c,*l N J n.*r: Ar o;l-ul 6j.-,t uitjg.;i
r$..-l "(--:;r e \A' 2 A 1 oJ) -<"-f N ,tt L-3., t>er o;[il1 L-g JeJ-, ylry .;l,ri, r5 c*l 1.;t,

.s-*c'&
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f A azti,a ,s J":.Jl ,r::.^" cS g Y-f di.f

.4-:'u'&"t; L-1,'aef 6J->- ilbOs-tet.os\v,glah*Jc-rl,JJSJ,- -Py;V)d-ab i;tJ

-. Ary = llm-

.;r 3 o:.1*J ,k * ,-# J, ;.'.^:&, 4J o" ,,J,lL ,-/ b .rb c-* *1N upt :-t*,s4L-y,

'-t* J g*L,r l:---11:Y o.;lYr V \:'JP' 4++;

..'--_f € J $f bU *ls 628y q*S U o:lr,q3rj lr Jt<-l +"5 J:5./Lt d-r'j JJ;SI

(Y-r)

t )_t-€ oJ:lU (.-f ojlJl) tgE,v ojlJil .-t-lr"f tt-l-,,,l o;lJJl 6l-,1b *5 c*1yl:y s:> cjsr'..! i:5
.: rl) ,, i .i r r.a *, , <Jt-(-l

u=lvl=4=3rr dt

os.F y ol-r.l lr .;LL ojh-il .d C t SV o;lt;l ,:* t 'r* Ul-L;lcr-r o_rLii ,-, .t4.:,-l .1.:

otF r- ojl-LJl P ,-&t u-h -'l .-r-lr.f o-,15 6;Li \ ;-or ojlrJl jrr,. 6 $i larlal= ltl = 3 = lvl = u

p t>,gl1l: r*,. J) d/l i,rl.rQ.s-Lj"f ,jr\r c-."*ir,. Jp crt;;,slt t o-r.i e.:..:;j alrllat=drldt=i

L.-; a- f-: p-Y: I jJr dril ! .f+.l ;",' 6,215>L; t .# -;r 1",1 ta;i e. o-p 'fr*, 
";--t, 

J oU .:,eU:"')"tS

..r.1t-; .(^(ii &Jg--;l l-,1 Jt(-l s g.sl:J,gtas5 .:3,- .gt-oa:-.3y 2.r u*Llr ,gLa:LJ 6$:61 6 :;3st *i

i t) J t) c d-u.;U *:-r6La.:t*;,ll- jl C6;yC\.4tD xitr,-i9-; J)-s>,rtt.)Jrs -j:V611.

,t-S-rt o:Liil

1v u.|--,,- 1l:1Ar.y.lsAg of U1t t f-r-SdJY-o JK..l, t r-,11:y 4 dlf u ief &-f: jl .r-.

.J"Lj, r ,.+ii \:-e * llsy.At dt".; ..iJ.e .;) 15 c,*l (lS .€t,g u'!L.,! v' u,V tltt Li 1.2 A' y of t31a
-eJ--J

l-+ .v' - v = Av t*-14 ely,y .r-l.rQ ,J)l'. A' a"Li.i .1: &er tr ,rl-r -t-! Av *,;; (6j':y) .-9\ A -1: v J-eJ4

-# ss F-l .:-1lr A*- v i€ I # F jv (Jp).;1..r-jl .ilr"-;4iAv frrt-.f 1r Lr-;lry q*; .-/)J.

.-t-tr"f Jl)J 4 ji:i, u-Ll .gLre.^a;L

-tlt i h-j-.-,t* o;hil ..r-!.f Av :l,sl J).r::4.7 6.-:-,1 Avl|t JIJA' sA ,Ao1: d t .'.zn 7l*
)lJi, ott' o1 o-,1: ,-(,- a6laL*J 7l* ,x-LJ ,k P l:* r jq AJ'rb 6 ,?s ..:*,1 At J & Av o_1l-tJl L

t,r- .ttf € &"r,i 
"5t" 

..,l.- g-r-

.. Ava=llm-
Lt

Ar-t0
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|it'":i-J.,g j*, :!r; JIL

(Y-o )

J'*, Ov ,* ",jlJi:).r-.# .r Av;; 'zg ,::11u,ci-r;, -p \.9 ori "<.1f N ;U: dr$ 4{.K.^
c-*l g.;12 ,-ts :-k.::f ,-lv c..6r" -# sv oil$l -*;: .;l J:-^>.8,-,L:.j. (fr.t)€a tu 4.+# .tt,t S,J
6 €a oJ-oLi.r Jt- I r, Ll .rlT J )t'e +j c*l -* J"J.L, d L-Jl ,:*:, cs7 -,1) o-;! 4 vs c4,. l5;

.:-2b L:*Jl f y ,S-l- .u. S -* J )J^e ,Sl+il-f .?t*

erS 2> F..qE

's r -t=a .sil r, ol-p.J: nLij q" 'Qtr llry .ri yr 15 oJ,-i o.rb 4t.Li Y-1 J*, rr ./s .-..a; ,.(r .1.2

rS $!.,r )-t -f o-2s ,;*, J 'rW 
JeJl tlr;4 ,,eiy.gLa.1by;11;l .i- -e ,Sl:l q .r:-l .{:-5 ft c_,r!

Jpl- 6ev Ga, trr:, f) ur 6b-;l:y;,-l .C.rst .-ll;*Jr,r!,i:;l Jl Jt- .::-5,-l dk v =i ohlt li

J ,fV 6 a = t g!"; .-rl:-.x qgt-4.21 )y. tu1t.gLr.,1l:y jri .J,,U.,. ftodogfaph) -;lr$:ra f;i .S >rf ,,1
tlr.,,-i ! u.*,15.' ".1 .SlohlJ 4L-o.ccr- tl:S ohlt 6 :_r'l .t->{r.r-l-le.r:.."^ *Ftr-l^ .p

.,-:.-il: q|r.

vg=lg

89=Yg

Y2=tz
a1 = it1

.il.rf9c9o r'g \\

\l\
),

(r_t) Jsr

c : .,.; .SF-: 1l:r, 4r19i c*J, 6lr, xl3; u, Y-O J,*, 2s y U1t jrJ S r c,-..^iy ;lry ,.F.j,. ./.t:l .JL.l

-,1sr,-rt* 3tU.y,.-,-J-1:11:y.<,-;*, Cf l..tf :ltorl,i;.l r.ryF-)Jt<-l ,-&.fqcrjL-.lLjq
ir--5 itli JLr ,Glg u-l .t# a gLrJl Lrrl:;i :l e $ ji:.i, ,tii c-ii d :.pi o.,t.ir 

'#rt 
a1 .:-t g;y ta.:,-r

C-V cr:+ I dlg ir-l .rf }.,i- -r,-U lr LA.L> :-:ry ri_rl)J. ?-t' ;t-f )r .* .u\,l,Jt<-l ,5k15 :l ,S_S

.S*,g *-n VT uy tsiSl1 c-,1 o-r,i C c,-y .1l

,.lll r'F.e ,C-jsS gLa>., .:-l1: :.1>3 ,-,i!i, ,>|..a;*t o6ii, aa ....^i-a;.r Ja*ll LF c-Sr>.lk cSt.r:

.:-,1 ;rl :y3 r;;j,,i d--ll .rLa:; oL(i.: 4- d,/-l cr-)J;l S u*_t: d-.W .urLS otes-. , eV,6)'.e

i,)
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? y l- t ,5 p rl,:,,-l 03,*! t q-f t, 1r* yt>;;l ..tl .r-l*, ,-rti:jl l.l :-b ot^a:-, otJi-r J,U 4L.-, y' t: 6
(_r J .-

.St-S C L/)J. i oJ-3 a.3l;l ..rt-a>., ol5!-r u 
-,11 "i- ,f b*Sl .:-*,-l;=+ d:.,- 1) o-L.l orl.: ,.i!eyll

(x-y) u*f.llJ cal,ei.*. Y-f

CS|J 
J-J, .J,iL o-ti ;..a; L- :ta.,-t '>Ut -, Vt.* y 3 x 4;6+iJ.2,, 6 ,-,.,.;rl,f ,s o .1'-S q .il,.a:; ot(:-.r ;-l

,-'k-.x 3 t* .,-,.JLS, sltr. ! 9 x 4;Lr+-iJ -r Gslsl.:J/ ti *L-t- b.Jl ,r.:.- c.S 7 es-re..r-l tr .::J"f

/
--->--ti

.tsr( u, e-,-

ca.ltot &hi
I r olr--*-r Y-V Jfu -;r i:.r-n, Y-o Jfu, -,11 

o-;.r cJr.- ."-..,

S ,-rk-"! .2 Y U.-' e frl1.rri9. ;l:r, ..:-l oJ.j o:l: dU:j y 3 X4;6y>,.,

t, Lg,i I 2 x4;6+il-f ol-,.l *. 1,.J, J=.o,i Y-f ,:^1 .1: 45 JJbL.a .oJi

Jl-r'r,/j J i,-5- 6L-o1l:r, .<J r- .c*l cJ*-! o:l: uj.-l-j Y-V J*,
t"fl.lQ.r.,11i.:*,.r, I 1x 4;6+il-r, 

- 
J.lta3 V e r LtLAJby

vr ^*/
,/

(r-Y) JS^r

(Y-1)

/eWl P.-t-JL.r" c"tiaL-1 ! # r.lL!:l.r.l t' s:lsZ f"j rir(i-l .:J.e r, 6 t--,C 4t-i,

;rn5lrbt-.,.) ay=ty=!,ar=i"=i JDy=i,,D"=i;l -ts.;Lealvg;LrdJ-f jl6*l.gLooll,ril .:t-Srl

.(.:-t u;:a 6,:* i 6 P-.glr.,r x ib \:-C.? J) ax s;3)ur.4: Y-V ,$--:

6 .:-,1 ilJ J,(..x .,1) -; o)y -# J ,;'V t>.er-.:l.tl.l o;l.p-r r-l..i oJ-oL! yp .*t+
t.Jt,t

+J :l: c,ti ,-r:.a.-l bll- r-/ oi e # ojlJ-jl r.r*rt-ru c-{-" Jr y J x y-ttt ;r*' ,-'-,2i'; 0 fl
.dylfu= tilO =D, /r,

tu.ct13-e..r-l t: ,x=fi () tx=rt (t),-uiL f;t rrt j * J.,P;rh gl5 -py Jx,>l.as,. Jl
l:vs !.t t{-ji J_el ggtaL:, \-+j dr=.r r+.r'1'1i grr l-,1ry o.:f #; tJ t+T Jli.-rr,.rL.2.,11 j.ti. V rgl;l

tay J altl:-i ,5lu,+il-f Jl .J-<,Jt t- .rr.j.f ra,j a,9 i,i ,-?-\:l;-l: .gta;:."- :+ .11_e "r.or,r,

u2 = u1 + ul ,u = ,[r,J 
"tr 

, ,^n0 =?
222t-a =Qrtayta=lax+ay
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c,lJS .(i'it-'... - F9r ,-l4i f A

J x =rt (t) 1;r .rl+ I o.v s u, Jsl;! ,clLl 11 r*j e6l-r-7 ,Jt-i p ,,SrJJlf-Sl t-.t .J'*iU oa'-a bV)

.r-: J^lJ* +{ y =f (x) r*- F d:L, . y(t) s flt) 6l"a+ilt, d:i t.JLj .3i- q .tt-S .l qr; y ="fy(t)

t>l-.a:*.c ?--S; jl o)Vbf ,,.,,-yrlS.iLa:; ,r--b )l oSy Jk *5 n-iC t.;..-A.!.rf 6,ru;l
..:*,l y 

-p x rl,l:rl 3: .2r 4L;r-r .t*Jl 
"j: 

- ,5 r> g

bq8f" cS 2>

LFy 4i C* ,Sl-t 6 .lJ,ti.f LnqU-x $7 d:."- c;-t'r 3r.(.;t":,- ,Ss-t- A\tJrS U--W jl .F-

',Sf LG.rl a-S f-SLr. o.-t' j o>sS -)o.e;ti ,-t-r J,y)R ol"+; : ;$-'U-:tt-i 6bsi .:rgLi,;l

t: p--.t cS7 $;.rL-t ,t-l l.t.gi,S -b::.:"1.i cll;,r, l-., Jfi.:S 6.:-,1 c5tJi I U) * _11 Lr+,|,;r,

:-11 .r:;.,Lc -,t*.gLrdJJ, Y-A .$.-:.gtr.;jc.. e; -h; tr ! .:r J^lJt -r* tr-ltt5 ol-a*,
ax= 0 av=-8

-':[:4r--
lo t'(,,lRl-n'' |e ?L-\'

tauseino 

',&)--- ----L-- a
(a3.)6 = vo s6g I

r-A JS.t

,7-$ e a;;; .fl: c^rU .:f .gly Y-Yarb.1 ;l 6 ,ra,-t! &t Yq 6hti ;l .gfJtJirt t
u"=(u*)o , Dy=(ur[-sr

x= xo+ 0,)or , ) = )o * (r, [r -irU

'3 =b,\ -zs(v - v,)

cJL-'. 6l.r-1 .:j-:,,r,. o:1.: .-rUy .;.*i1r.,,, !-2*', 6 g-,1 qJ;f 4lr oJ.u: etl.:l )ip o*,-J'l YU .i.,;Lr 1r

.i:-l oli Af -p i '* 1l.tir g slli. 6 +,-xl1 a;il: q;j .r:-,l xs = )o = 0 o-t-.X orl: gt}^i

dr*tdf..j -ij- q.g!.f .&--g-";t $:..- ! 2x,J6r> dl.!.., dr,-l ,eV b-lrJ;:6:f o$t.!. Ol_rC

6J-p ft .(r* u>lre Y-l dJi d:.,- r,) ry -r-ol9 d.F".<,- J<-;U", cS7 F t) _.r;.;taqb c,,Y:L,

or13i;*..t, lsy 1x,>lSf #: ef ,-l -b tt;".1 l1 .:*l (JU, dlj) \ter4 JJJ+, t,:-b l5l_r^ a,3W

:t-;,r1.1 V) P )l cS f {) s \ter 6 .,,-r,,'rr*"j:,;r:r;:;t::tff 
U t

,;tf -# ti l-t1 .,fu ;rj dl_;-er i,ip t S) tr t1,o JtQ .rlr*; t {j. rl I g .]l]:,i .rUr, .$--x ,c*t
4-.t .r.,1'-i. .iY:L-, :l ,S.S JlFil!r* -1 c:y*J oJ,.::,-r 6ld;ir ,.JrE trt r l-1 5r.- crY:L, J'lJe g,-l .J)r:

.c-l ,.lJl 6;J,e O2j.e
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fq c,,ri;t5 c,t-oi; Y-f o:,i.t

)#
I

r

II* = [u"at)

I fn, =r,7,

Y-A dit i dJ.l*.

1l = \. .-tt' J Ur = 0.-\1f L"._1, qglo.,1: Ja;Jl ,;,^-,.57

-et I -t' * -l) .r:rti -t P 
- 

LD',Si;:l5 o't-X '-L-F

.-t-lr.f ,T = o r | = o s) r5 ajlrcr ;,ii"-i ..t-l*.; *tj .*

sb.1't y = o rl- ,+gJ, aS d_f 1o.l9ri ,*,-ll-l o2\ S*, j,>,>.

.J.5 Ji.f, l.l ./S j tSra

se o-iljt 1Dy oyQ ;t 6$Jtt{ll 01.."-lr x ,>L.":;- :S

:y, .-t'-iu. C*,$ U, 11 6f "* 
tf *H

I,*=Jj6o -t6tPt x=5ot-8r2 m

o, =fi{so-t6t) a, =-16 m/s2

:11 -r-5.,1Lr ./H -l t>r AVnA-f

ur=*(roo-+r') ur =-8r m/s
',ffi',ffi,=-8m,e2

=v]
o = 17.89 m/s2

b,

lo,lY Y u^.= -40 mle

"= 
s-ii -1" 

'-. '
=dr] o, =fi{-u) 4v = -8 m/s2

Jfu 2: aS 6r,--u U tt5.-f f)y * J.l;x 3 r*t->., t ,*il:;.t ttb rslll-s! lx,bk y:LL rl;51

..lr-i .}-,.f, roJ; o.rb dLi-;

./= 0 S :s:f 4 4+JJ ttf Co=\* - [fY.-t-lL y=o 6 csil,,

:r,;lr rlL.l _11.;lrir C-l el-,1

u"=50-16(5)=-30 m/s
ur=-8(5)=-40 m/s

, = fi ro)' 4- asy = 5o m/s

n = rFF + (- 8), =17.89 rn/sz

.,.:-ly = o r..1i.,1r +5 $lo-r.---i 1,-t +l6l.re sgLolb1^J ,AaL;;.Sl,rl+i.ru-i.;a I .7H -l &ef gt".,iJ-f

v = -30i - 40j m/s

a = -l6i - 8j m/s2

Ylla

*lr
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..ilrc .S*;k'** - p9o Ji f .

'l*Jlrg €Sj

/Ut> o+i Utrt6 q, ,fr(tU- p /. U'Un ,?lti />1. tnl ./i,lt /rhi$b ,^,-Q I ,->,"1 ;2,,,a p. g"L"a t4etu )>1. {>yrt t q*6^

f -? a;gn aJ,t ,,4

.uJ;r;-l s; u)ar- J.+)A &): u. ui;;j- gL;l;l ,r, F\
s,riil ,-:it,- d)J- )l e,.t*T ."r;UO .;il r, ,*; 0 +,-91; \ S uf.ll

LSrt ;--lil ddJr)t-.t a.'.BaLii 1: I o:l: ul:l :_1- )ls-t, t )! *;.,t q
j ot2ji crJu B +..A jlS-.-,t dl-.j 3s,h6lr, hl,.-t-sc/h rf

P Hi ry t.t , b tty.:it"-- csl; .-r;5 .r"*, t-r .=..- d:L,

-#-e 6fr &.;Le. t_5.*;l ;":..-a ."r-lr.f c4U J" ,-rt* j o:-2

.15

o:LL-l ,J-.x'yU-iJtS .it^dri, cltL.-a 6)t -e t &l &L4:*, 

- 
J.c.S7,56+il-r C[.,;a.J-
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.Jor./..lLlj lt J<-;tU, ,',U "ft*.-(,- 
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;r s +J-."1i tr .5 lt a.Lt 4f 1J-, ;"^+." 9r;jK, .li
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dJ,,l 4t lJ 0 a'-9ls ir"+ 3 di-l jr ;-l
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15lo;!/ .:t-.a;r Y-10
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AA JEt,.. Y-f ol;t

.r,l.i. Of*

f-VA df.... JS.&

:\ ,-*sr u.*, Jt r-vl d:-.,1: Y-Vl

rrr5 6-,1t- .*-! Vi 0 +'-9',1q s.'.; ,-t,.i,l.i U" = \ [ rn/s
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6il -,J. eUm 6l;ul +1 E ca; J) :/ti ,Jr C-"ti r.lt.t ,
.-r-tr.f ,i lF m 9 ts119l l\eOi;.r 6 r-;,.i,re k-lFl
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.ri .l.r-i s1y )^. .fi!.'-l 0 = t,o u--tl) t U" = I ! m/s
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c.,lJ.l 5*iLd. .- 
rogJ ul-ai 6?

"<-" .j.f jl U" = Yo tt/S tLe 
-, 

L ,gl+,Ur, Y-Al

1- ;3ls- .t-.-e <J*i J(^! &U, o m 
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tr l.rot.r
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.,rl .r+Ji dYt-.t ;t ,r(* 4-Li Y-A\

ir.,j 4-i B aLfi -l: J'r ltj Y/0 3 c$ :b; "#l 
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J';l, q A .L'; jl .<"_f ?r 4 *E-n 6l-t,lt)ti .i.
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;51.u ,J,_l-dj j;t+; ,/rt I jl t#i .*t- tSt+b- 6 .ri-Lj

'J5 J*t l.t -,* -9r;l 'i- 9 -2> o.o.r- 1l'tit

Ja;ll ,r;.- rl.t-:rl .1r ,fi.: ;tL, .glo_,1i Y-\ .1,

fUte dLj J A4-hj.j- 1; oss r'9ru fl .L-Ss, 6f
L-p ,g\ \f/o n/s tl-t,ta ,sV; 3 B rti! tr , \Y m/s

t )J-& 6L-arl.Url ss B S AtLiJ g r* l; 0.,15 .;L:-i ;l-r.L

.J5.-rt--> :* a g+Q

too 
t'-

B .zt 28

,,r/4*ea+..-
?./\. ./ 36"L'---i---

tt tt =3'64s
I

f-l.f<[....JS.i

c-jlji_ tJ + Jo.,;t S'-.>c- llri, Y-\.0

e-Lii rr \..km/h,,' A eLji rr o. krr/h jl dt j ! di*;
A ,S-t*lr ;r [:;*!l Lt--,f .-r ,./ +U '\ . .it j .:-r, _;: B

.;:,[.-.21 f-* f yjs:t- )lr;' jil..:-,| 1.. D ttJ
B ,St_f )t P r6L.*;l 1i-: ,.1-lA ;: 6 -r-iL dL.A B

C-' )l i)U ./1m J=*it lr f r.4.1ji.:-,.r, t; o:[
.l:-l c.r[>

P, = \11"/' m

B

f-l'A rJi*. JS.&

-,* 6il t Y m/s rit-3 s-r- L 6lo-,1! Y-\'1

\A )l $f ,_P-1: .J5./ c5;' ./A m Lt,".i \ 6stb
JlJ,it .J-S 6, l.t- .5.,1117 ,".- Av o.,;|-til r, os't *ze ,u , B

Lt ;t-3.1-S -r lr;i j .r/ Jt* A0 r u .--.' , t, Av

r* J) o2t L-i;r./b L JU.i, U +_t.i f:i B I A u*
A0= 0" (C)JA0- \oo (./), L0=y.o (, ; t1; cJt_-

.5k-la'.J -.,t:-.i U lJ drt- Cti.; *iy:tl -t-_,1, .-r,-i c,*J,
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?v J5L- Y-A cri,r.?

\
-f

f-ll'df..,JS.&

6lort-B ,Sjb 6u 6 a;! -,a|.Ft-: &- Y-\ \ \

,i r> b"4 P .JYt-i & = Y [ . km Lti;l 1: 
"$-.t,

.-'k-! .-t*iL r:--il.: Yvqqo kn/h J,lJ, dr J,.tr ,J:Ss,

J+) u -'-r- Lt-i.q:5 ,* p:l ;-.1.,1:l-'.ritt

;l r5 g-,11.r-i, t , l-, o.t-.i d*Jr u..,19) -r-tr.f 1W\ km

8. = l/AY\ m/s2 .ri -,r> e_s ,r = r.(#) rl+ ..rru

.(+5 r--U, ..1,-i,r, c ".-q D g.y4 D-Y J3.q ;l

an= I = 1/\Y rn/s2 :lf

---J--\

2..
h=zioknr-* **n-'

f-l I I di....JS.l

\
I
I

I

I

I
I

t
I
\

f- l '4 4[..- JtSl

UJ ;r 6-.2 ,f '# tt* l5 r1.5 ,-/j Y-\ 'q

['o,r1[i1.;.+ ,-f-t' 9l'1 P ^ v'da.-,k-.1 ..:-'l crti

c? "g r \ YVt Y * 
.:, fi ,f #;:-' i;

a= tf rlOl m/S2 :tr

f-l '1 <U..- JS.&

f* F t a Vt- + LYt d.tb3.. ')-,1Lr 
Y-\ \ '

.J.-t<a X-! ,J;L.a:;,t 9ll't ,>l r'an -,1r l-1 orL S)tiG

16 =t rad/s . g= 1.o L----J +;-1
.-r.:t{ 0 =\lto rad/s2
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.il.r5 .SjLo,l u - p9t ,[.ai ? A

f-llfdi....JK.8

.;-K ,[lr , ( jiJ ,?t b-l] rL',"-l c1; Y-l I O

r-*- &- A. .krn/h \tef \ ,S-1SU c-+ ,SQlr^ 4
t+ ,+_tr t1il;" .rt$ .-t5",, 

"t dU n>-b ss \ .ga;.

i-.il lJ gy -tj (L.,tt J q)t 9* y) 0 ;rti- q
L-.e,' 1Ldll;r -2-;L f.r--i ,*-lJ,, ?-)b L,l,^i U -r.o:

bl_r,J lJ Jijj 9t-i; 1Lj;.;l ;_l -1: t )_*,_l qt+;l A km

)-p ,-f-p llVl m/s2

p = tzov deg/s =lr

f- I l0 <li... JS.8

0. .kfll 
LCtl )5 _t+ 'lyV y S JtJr' Y-\ 11

t+ L-r-r* _r-L VL" J) Jd 6ti -;l t>; ,J;54 tSr>

i--te 4-.f .JSu, .' <f I = AlLY n/s2 rt;i L-* :EJ,

$.--: ;t;l Vt- oiJ-9, .51;l: ,SJJ" $>219 u5l2 LSri
+-la:-J 1r dS J-qcr' F * J. ',.t 

xtttrn/sz J.lJ.at

l) u.* Jl .:;l-,rr l.o e,-91; .JU rl.r r.l \ .h tt-r

.,* p ,gta;l {J ,r!L Y. . . ,ftlffi &'.J dJ",l .1r r5.i-1,.

.+-L; ^r-t-, .Jt j q .+ lt D J\*ti ,SlX I
:;.irr..; . , :: :: , :.: ::: .: a 

.:.1.

6)f ,gldl.> r. $ .r-l.n,l* .JS Vt- Y-\ \ Y

fl lJU',Yg tltA;;*- ehi; ;r,";;r--! ;: -r5r, ,rL t.,1

p _r) Y. km/h $F [r -r or-x A.. km/h t1t;" Jer
"-..b., yA +tij:: t_2 p 6t:;t LH.+u- uitil {Lt

.+s

: .f. .:::. :. 
:: \j;: I .r1::r::. .t.l: . I .

f-l tf df....JS.,f,

JIJIB 't'-f +A '-]-) rt ,rJt* rli Y-\ \t,

.r;jf.,-- D t C rrS:l;i eVn 6-st -tl.+j!',1: -e ciL-

,-hi: J C a* tr ..rU , )l-r P\ 4ta ..rt-- dld>.J .rr

r-iJ-r ,di*J ;-l .,s ,51 .utr"r D a* tr .rU ,r ;i py

Py ,;l' '. s-t , ^i)J. t !. m/s2 Al Pr,-rk-i 6:3 .c

Pr Ji ./1. j. )l$' t D -pt- \teJr,J--t,L 1". mls2 ,lr.
.Jjs -Jt -r,- l_r & ,JS .;k-.X ;lri.. 3

D= Y nrls

dlr = 0. n'/s2 Jat = lotL m/sz

:lr

f-l lf di-- JS.l

crl.: sL.i-i '+\.*--.r.<.,t*" C ,k;t y-\\t

dl-;..-..r [-, l-,1 r-;- JeJ- A-)d 13r l.,1 ,$--] _,1r oJ-.i

.,rr ,-!-,,.21 Ji :t* .jl.r*ilJl .$r.,/ .,.!t;.il \to m/s2

.J-iU Y/o m/s2 yl7 ,\:-l Y. . rll 6l"';1 1tJ 6 A 
^L;i

.-t;5 Vb &;.; irrl.1r l, 
"1..,r;lU 

crrr o;lril
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?\ JBt* Y-A ,Jl.r.?

o$Jz .t
&l"rL,f-

cj;r.>
J5 c^i.!

oJ'irgrT
&JJ.

r-llAdr*Js.l

.5y x-y 1^i,a J.r +5 dloJ3 ,43J' -21:y Y-\ \1

r 4i ,r +.s o.r; o:r.r r = Il'i + ir', *', bt s,l
6L.a;l F p .J*l,Uu, rrti.* tt s e:) 

- 
J

.-t 5.:b cg-l / = Y sec rf o.,15 1l .pr, ,Slt. lt .*

a.t-, LE .J iJ--l Clf p lt -* 6L;l 9 v tbf

.J-L;

I = t\tY in :tr

qJ-lt L"ly' ci.i lJ,rtt ,Jt--i.t F._itr.i_ Y-\Y.

&Yt-- _ril.r.r, .gU:;l LL".l .*,t.i.f -rUy ,f*, ;tL,
rLii tr (-) 9 -rti.r, -,11 ,*i .:--,1.r (-.ijl) .+.lri c#r /j
dt-,j q &*.; lJ tSf .rlr*; dlj,. ,CJt- -* ,Slt .CSl

.-t^5 l-b.,
po 

= 30 m/s

f-lf . <!....JS!

.' -l-,t-r, d .ttii .t(l*t .i- .gl.r:1t Crt Y-\ \V

{,jf- s.(-- ;l ..t-:5 
'F* ,f ) Jf .glor,lr 21.t, .i 1.r

,.r*l oJ..ri,$: 1: +5 6lor,-l: P *u (J<- 4;)
?-# rpb;r .t^**t ar*SL ,-Ss: ,F..r:J,r, j.S;

f t V t,-,iS eh.-r ai -,1r +J o.t^i o.rl.r dL,:i A P tt
JJ) 1,."..> t N 1.1) u1ls9t ,.>.e ,-.r;lr rl"ati;1 .C!;

J4 * .lJl$l.- .l yt;..i U -t,5 ,-j"r'J 6s* l_s ri*: .l
r-rl;.r -r.rl-9.1 Jt -r;S aay .:rJ :la1l ai J) (q/A\ m/s2)

dlJgr a-5,raLHLat .l_ltr u:*-tr .tJ(i.-r- lt r+il+

.$-.5 tlt ,E-r,! d) J3z r JS..t

N = f/fY rev/min :tr

{"

f-l lY di--JS.&

:v ti_r.i-.(,tru ,b 6r,,:.-.- Y-\\A

A.S :W;t*,n .>J.r, oJ.rLi ,.$l 1r .J.r,-tl t.r-I...

1 m/s e,l m/s ;l cilF. )* u.1*t U ci-e7 q.1iy

\ P1 I Pr lrti .-,t-.i ;l..ti, .+t-.f .J:"-l;.ll uil,' Y .r.t 
",1r

..t;5 yb .,,t j .jtr 4.1 h-e y
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slrS {.;Lr. .- F9o Jai t.

f-IfFdr....JSI

.gt-:"r|, gljt+ .rF ..r: PO 'A )l P U, Y-\Yo

6)J4e c-:U + Gss t,lt ;i '>Sr- ,otJ 1Si C ,rill

\\ C ,9L.;,o11 6r\ i *lS r ! cnr.Sy JF
:rll ,-t ;.5 ;-=-*l e 14" r-*91; ,11-t-i, ,gl;l

(j=d ,0=o(*,) I6=O, g-o(-,iJl)

y = rrosin? , ! = rat cosO (-,ijl) *lr
y=o, i=r1Sinp (-r)

f-If0di....JS.&
I

6-b l) b-b .* B 4!*, J..,;t 4,t*,. Y-\ Yl

J- Jl.J,-t-:{c/ l1 a-a ,r..,-t A ,i41-, ,h.--il.S../
./tL! 15 Cl* + ro)-;r .l9J>rr J c-itj' .Lef 611ll ,.[ryl

.l+;t -f 6 lttn tte.St+t.r ,r,-i,L ./A I -hb 6t-*
.-r;5 .-rt--- .J:f,r, 

'P 
l: C - C L; r,r .-l. )Jl'*, Jei..,

6[>;lLtJ.Y-\Y. dL, J[.* tt ,Slt Y-\Y\

,Jlxjt j J) dt-.j 4-f &*i ls r3r- '>|'6; |tl* I -*
jJ:t= o ef Jr -1, ..r,--,13i.:*.r' t = llo S .9 I = \ s

.JS s, Lnt lt :/y F:tr .t5 c*,1

(-,ijl)p = w'/. m I u= -\/qYY m/s2 *lf

Q)g=A\'/\ m r u=Y/lAm/s2

!,{ ,3Jl 4-i + f .o r--,-Jlj r-'; LSldJi Y-llY

)) (.* p 6):;l Lt-l .r:Jr,,4-l, tl. mls r--

d,+r corrJ lJr .il-: ;l ,a r1:tJ \. .J3Jt S ,ra-.ty

t<jl.r r-lib cs.l.rr t ot-; -)zl* ty l.e[ir jl .{-r-ri

r.-:ci.i ;r -f--f .-l"i'1r st.iut r1l9 g-a u 6 4li
.)r rrlJ' g .uJ vu,

J.s-- 6,sl,s,-1r o.;l.;nL ,5,- JF.-!U J-r.t Y-\lf

;l .c- .,1 .in Jt^- .r) .t, it- ,l Y. . krn 1U;;l .1r rt,

oL :-,1-*. -2r jL-e)tLl i-F.*.St; D L.4t{ D-Y Jr.re

,|'- L.t c1-j l; JgJr v 6j.tt Jef jJi.,c>f oU;-l

p = oVY. km/h

..t.5vb

vlr

:+ >sll 62tii jjU 
^-5 u.cl; eLi; ;: Y-\ Yt

.JJl LiJJ, .J*q./ .,rk*l til.y Ss.gl.tb ,r:Jr-. ,.ltj

8 = 1/11 rnls2 *lr.1t,ij:rl ;,-l.ls 6 r:-,lcrri ,pi..,l-

.-.tly rorJ-.,f 2a t>,5Li'.;l .r-U ,r-)ly crt'lr..t-ltr"f

1L,ii.,11.1.r .J,U .$fr.f \>ef ca7 .ilt*, J \Y/q. m/S2

. r YA\'.. km/h .11 l1 r.1-' 6.ll.t-. u.-, [AlY km

L['-.:..'*"10.:b 156 e= \to.o d-{t;r \olo. km/h

q-t-, L-U^J ,,,-l1r l1 JV cof .ltJ"'i 1ll;-. g Lril

.Jdl'..;

www.konkur.in

forum.konkur.in



YI Jl* Y-A,J!,r.t

f-IfAd....Jl.&

,;*J:l ,$r- Ji.5 Lri-Lji &- rr ) Y-\Yq

r.5 r-.-.i,r, iJ- .+t+l g ,F &b l.r 
61sV ,S-,*

Q4*e) ,_t'-p -,t:--l f'-fJ t ,_q--* ,kyl -r*
l) s-T-)L' ,.*, .r:,o1g,.1 J6J::5 ,:-t,;i Jt .-r;U .lV g

())J54. kffi 
'*"tl-.>e 

.*, 15.r:,_t*; ,rl.h e'*
9.t^:t1 -t_! -,1Ji> o:Li-l ,-f el-.- u-. L i.J-alt

L=[l/\m :lf
y . - I. ---=; .l-t+p

- 'l - - i ." ;r/ - - \"-- __ ][r n,fr __:=\ *J"_: 8......._.)_ri_-_{",-

f-If l dr....Js.i

9 d.rLr:i, l-t-..;ljF cJt-. -,yl ..gl.-,15 ) Y-\Y.

I
'S f \ UF ) = Yx t u'';' c'-':r r;U rl-u'l 1:

rl.u,.l ;: 3 '>l,,.az;o l.t- ;l 15 s l:il.-, i6--t* q ,.t1Li"/

.r*n; ,lL; L s = Yt 
t .l*t, ,* ,t-rC 6} '1lt'l .g-*

- I l ;*^L **> s.S r V r.X L ,l ., '-l r: .J.],5 :J . - J . J t-r V - r A

/ = 'l s r-la+-J .lr lJ oJi J.5 .-rk--i ll-ti, ..:-,1 qlB .--

-1lC-\. d:iy u. p <St-t j:V itf t.r,1 .5t,,a) +5 t*

.(-tf u;lr, C .:*,.1-

d= \Y/\Vmm/s2 :tr

f-Ift<li*JS.i

lJ J<j ,-2+ u'-\.;*l1l.t ,5,- 6l,.sl9lV Y-\YV

,>1J6u-,A 1Jfi;l *-(-t(,r tJ-Su, '* e: Jg

H) * r) #j jlt ,Jti...:-,1 \VlV. kmlh 1*-
p ,g,l ''-,ILU .-r-tt.f 1YV\ km Ji LtJ e l/AY\ m/s2

.J1;5 dr..'J A 9l1 jt'

P = \AlA' km vlr

f-IfY4li....JS.i

>yo 6a;l;r -it5.-1-,1r lll J:i' P;- ) Y-\YA

A el:\ co-L-j o.rlr dLjj c^ 1.jJ, J) .+L; 6f t' I
q/U J,a -,1.r 6 J,.!U,r, .:*,11 ,.i,- r,, ./Y fflS C*y glsl>

u-* 6lj: B 6tjq, r(Jt- 1: .+!,y Uj,ol5 ./Vo m/s

;l ./o m/s 4-,tj p yr a,5 ,-:*l ;-.U J-b y./'lo m/S

\ P .,: -, u; Llt p 6t;;l LV .ty,l c-tS ,",.,11$r

q qi p crlr*3 1slr"t tslja t-i.+5;"*. doJ ,,-l-,1r

!r-191 c" ..t, i lJ dt j

P = 'l/Yo m
=l*
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crl,.i .Sfit..l.-, - logJ ,-l.ai VY

(r- 0) ,'+h3 d!La:.*. f -?
.li;:6 r-r-r-/."r.rE ,rJ.i '>l-.a:*t S y-#C -b rtlt o^).o-;: -t-Jl p r>Sy gf +ei ;,tfl
,s+t '>L.a:*' .:sf g oa;'b ucVS L; 9u;ls t-y ;.:-a-,o I c+ti 

"$ 
;t rucVJ, 

^J-aV L-; o-l! c-*!.2.

"r.-t*" ! 
,rJ JF .-^.- tt * cS7 ,g,lu;l; d-:.rJ, t ,.?VJ dl.aE 6 ::-,g g!19 o:U:-.1 >sy 

'tt 
o|-1 *.

.t:- eA ojlrll rri, * :* q cglq_llj c-:JJ, t CVt 4trti 15

/
*--.f

(o)

(r-lr) Js.i

"<-- .Ji5s, .)c;-t 'p tS-* 6Ub.5t._;3 c.Sr,- 6.te:rr,rLij l-,, 01ru,bl.:L.a:; Y-\fa;f#,
r+ co I e, ,t5- .gb-21:r, .tf g.;lri c:tL.l ss-f 0 ggf .;l-ul d4U CiJ, olte \ x ,2yrt *iL cglt+;t ctU Ja;

ruel''-)' drU ;lrr .gloll-fil .glll: A ;: 0,,15 rll:y li.i -f .U-l-C oa;--, 0 3 r 4!.lyz,t.:-j,. .:l"U.l t: :r*y
,€,C .lL.r y-j ,Sj:t. Ott' ! lt A o1! .i.*iy,. iXl.*Q .::f C oa*h e, 4 ,l:r' L-; j4. J o)J1

l=fer

du .glallc i ,rtlt) 61,...

e61e,gUjdk4' tu 6lt j\V q,-r,-i.f {#J.'a=i'J v=i..lLjqt*;.lqlti.cl :le} d;:5t
,.JL; .llJr -;: .,+,-t.,lji !:JJ, # .r4.1: l; 6, 6 6::i4 gd!,y'1.1 .lL,n q'L+rtt 6o -l 6,.;^il: f="l3'- j$
Qe t Q, u;-'- t;:S a 91.,1j: ;rlJ-i, clL-."e . , i 6- 6Lr,;lry rai .;: J .+_fr d0 +;jl ojtJil r, Lr;5'.. >lt;'l dt

,p, c-q4 , des J c)J.r 0 ,.>* d-{+ Jr de, -2lsy. srlr*;; 6 prrl f t- *t:ld ,r-.{j eL: ei r, ,}* ;ua.
n-..r 

'*;ly;4 
.-t-ilrd atL-rl'; ,..-..>' 1d0 +'3,; tr.-p LU ,r-- ,rK- 11.:r, t* ;l; J>. .1r t4i .;l-rJt d.,a ..t..![,rr r

:grl: .,J f-ri de t U \bt dr,l tl.p!*,- y dee- - er d0 1 de,= asd0 otp q tr Lci

*=u, ,#=-",
deuf dt=-(aelat)e, , de,f dt=(aelat)er:,"1t:.,r-Js ddtJ tJ \,jitt t-

e

\
i
I

"'l\/ -/'tf 
-' 

g.

41

(6)

(r-\ Y)
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Vf o$! oLa:i. Y-? jtl

tJ,z.c2t

;.rJt(-l &-Vf :ts.S J:lJiU.,1l orLi:-l !.,*"*.i:5i.1t;q# r= t'e,;l 6--t.:Li.rr5t

:,r,tlr -llrrt ei-

.i-&b tt

(Y-\r)

:ai;.r d
Dr=i
De=r0

,=Jffi
..t-!.f f 411;: jl ;U v &2e' 0 nlJ-f J .tr.rJlli, r::iJ jl ,fU " 

g-ef r oA,y

,;b.i

r0 e, j. :,.5 J-:li c.-.xb +t .a = i ,;-F g ;* vc-er e.tV jl ,.f* 4:;-1i t:-,..t, 6la ojSl

:"f.l.rQ .1i,...r .* u g 6 l.,3L,4 d-+ u 
"l,U

a = i, = (;,e" + ie, )+ 0, ", 
+ rd eu+ te O, )

:t-.'J ,! na=' 6,$ 1FU r Y-\ Y d,L,lJ )l 6e S 6. ,.lrl: ;lr! !

v=i=ie,+ie,
::_i,l \3f .;by c.,;Lg,Y-\Y +Ir,l-;;l 6,

(Y-\ t)

ai.,1:5

ar=f-162
ae=r(i+2i6

n=Jm
.:l: oLi^i t) otye qls 0 *il-r. -*-t ,:y Jl-t'A

", =lfit'o)
6 $.5 -r.ol9;lj orU:,.| t2-2t 6,J.*'. J1*t .s: agslt.Jft' dr,-l *wt./.rtil q 6; e, t jLi t 5

.t'1;l: tt5l;'- .il-;i .glqll) Vf \
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ol.r5 .5;l*, .- p9c ,l-i Vf

,5..r.tj.o Ui{.toi

df q .il-,'Le -rl 4 -f u/J:^ t ;f.-F.)l,'.* 5 r:-l .5-;r ,-!.,tr .#J t{- Y-\ t dulJ .gLr*t"ry ,,;;l
jl J-..f A' s A 4_f y: -;r l-; Vi e : rrgla+iJj, J Jer g9t-o11.:y Y-\ ta 15.: ,))bt ,t-l elt.J-iti &-JJ JyU

Y-\ tbJ,fu -,1.r *5 J\.u,^".a c-67 rrlr.;; I ojlJJl .il,=; 611l.l t-u,ily ;*l ;l .i_ y' .Jr)r/ .lH .,3;e 5f .-i-

.r_*,-/ oJ-oL.i,. y-2 '>l*; J,(..l' dJ.,l-,1r .JloJ^i orl: gtLi

r- I f Js.i

dif dt ='i OT )|,y'U Vt- .1 r:-,1 dD, - di \ a J2b ;"tgt jl ,y'U Lii .:a,6 ;,1 : v, o;l.ril crl.r*ni (a)

.-t-tr"f r ..l?L C-{e,J)

id7/dt = td ,ti jl ,y'U ./L--,1 t ;,'t\r-l D,d0 = idT J.lt ,F estjl Ji., ;l oll$l : v, c.{> r#J (b)

.-t "tr.f 0 ,.* d.{+ J)

aQelat - r(i + ie ,ti ;t,r;U ,-,t- t $J d Au dte)t- v0 Jrb ...:-, jt rl.^-- ,,t : ve rjt$t .pd (c)

..t-tr"f 0,>Z d-6 1:

t: re(aelrh)= r02 d*+ ;,-l .,11 ,r-:U ./S -r "r-tr.f D6d0 = rfulT ;; yl o.,1l.ril : v6 d.1> .ls ,s; (d)

.:y Jrl1.> r ui.t C-,aa

dg 4J-y, .ttf ,f Jel--.-t-ri .'*..t, )Ai 6 ae =r(i +lil J a, =i - t0t,.i>t -a .lrf -_,, 
lr

+J-+ .-r-:L €rt-.i 6lo-r--l: cJr.- Jit-. r/l1 ..:-,1 Lt*^i :l.r:rl .,1: o_,1! ,-rb-i .lKi E;; e *l* 1: . i rL.-

t*5 +.+ ,,-l .-[-:U .# rfl Ll ..:*l olr ,r-t^, -tl*, rii r,L.- ,J-:U c-rti r Jt .c^*t .-rt* Lr:J*-e .il.2, - 162

uB ojlril .,:-,J jt JJI ;l.c-ljl1: ;l ,r-:U YiO d.- ,.J;YU .-r-lr.r ve ojlJil )t -# jl .,-3u ./l- jt ,ri.-i
,ft-S j YiO d"+ t*l;Q ;-t-C,y'U v, :l-r:,1 ,,"l -,11 ptr jll c*l r fr;; jl ,y'U 6 .r,-i.r, gr$ a!g) ;-,-

.c..,=j .5.1r .!,Li .,,Li q .-rL-! .ri--r q* -Uit, J l^)r/ dt:J lJ rrlr*i; 
_11

2lrr-. *;; ."$.,.: ;*,o q ..:-!l: e.y r:Jr q U" cjl$l s: du, F s y7 
_2s drtT;l:y ,*ii ;a ,-i>tl;l I {!

c#$ LA.!;-L ,Sl-* jlt* U |'*-U f:..fi dt y l.l .rl.*; d/-l 6 ,*y.c*:, Ue cjl-ril 2s du6.*X J.;Lr dvo

de

(D)
(o)

db0\

ds

www.konkur.in

forum.konkur.in



VA .rrh! ot-* Y-? i*.,

a,6 l)1. +:.jl:,.:ir;,':,'*..o.J:*..j,iL-,.(,- du,f dt o;l.lt .p5. :la",1atl,;.1-. o;l$l 61erc/ Ct't 1 ,6',l-ri

."t-tf.* De Jl.f a6 3 D, ,lrt

J-]d ;t ,r--:L c^il: .r.- J. )t-e ,Sl*A-t, arSt .st.r: orl.r 415 Y- \ o J*, -;r .li 6Llril -f J a.JS :t*
..t-lr .r- ,lb,:l f ). 6_t- \ ,p|n ,g,ln+il2,, C4; 5 .*lr./ Y-0 u:+ ,2s t 2 n ,5lu,+il_f

I
Ie,rl

Y

as=rd+zli) tor='; 
-'.it'

r-la JsJ

.glo;4lo uS 2>

f l) osl 'a.2t-e.-.i Y-\f. 1Y-\l &Yrt .., ,5lu,^il-f r r i4t3 Lt'- il .gloyl.: p Sa-.s>.5r- 6lr'.

.+ic
Ur=0 De=r0

a, = -162 ae = r(i

c-{.-+ t,l .j;b t' tt 90 6l-a.>aa di.rr 6 frr.r-li cr! t .2n 6lu,+il:. tSlt.6.:-l clLr.,i.^ar;;t
. ar = - (tn :,*.,;lr .r.hi d-,l.a*. l+ c"-f -t r, 6loyl: '>S 7 611 ,41r1\...t-ti",.. n 6ib c{? J) r &.,

,-S:s9i \:*,..t, != r sin01.r=rcoS0 !ll.r jt ,-i- 6;jLj;!oly.f i\tae1a,)19-lL'191
6 or1+i u_F e 1 r4;b+iljt q l.r ./S,t-y$ glua[-y ;,-l -11'5-,p'*.J-: JltJl ay = ! J a, =i .qri

/,
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crlro .Sl.iLJ.* - r.gJ Ja6 V?

Y-l 4it i {fi.,...

oa;a 0 = ,llt+ ./. Ytr $lt b-t, ucVi JlrJli.i 6'1jtr tllttr

A-r' t* q.-u!.,. " :iU,.-..-.-- 2at 1b\>12 ....-- a0;sT -;-: +5 "*'l o.t.i
,\' 

I i-b O;l l.l ,.li 4LrU; o:1*i At i\ a,, l-,1Bo$f .t.r$ 61 rll,;^a

tr_...>. -nt S t' f Jr oi;r 15 -t-L!,r, J-# r= tllat/ttl/ 
^l't,

.-t;5 n ,t-.r l = Y S .1: l-; oJ;J ./bi _l t>eJr rr:ti. .SU.r, gu

y: rJ .:ti I Jef \lS.s y byy '>)--t .gLr.i:-l 3 ob,t t.t:l :Jlr.

{:-L,.,. 1., k-i t = Y s ,Slf. t o.:-;3i ,.:*J, lJ J.;J*: &-F u.hi ota:>,t

€c
rt = 0.2 + 0.04 (3') = 0.56 m

i: = 0.08 (3) = 0.24 m/s

t = 0.08 m/s2

% = 0.2 (3) + 0.02 (3t) = l.14 rad

U- 4= l.l4(l80ln) =65.3o

4=0.2+ 0.06 (32) = 0.74 radls

4= 0.t2 (3) = 0.36 rad/s2

r = 0.2+ 0.0a I
r=0.081

i =0.08
0=0.2t+0.02f

6 =0.2+ 0.061

d =0.12 t

:U -tjyly I = Y s dL"j J) Y-\f 4blJ ;l '>-e ,- g|lail-f

[u, = i] u, = 0.24 rn/s

uo= 0.56 (0.74) = 0.414 m/s

Yl-r
t-1 .ri 6bdJ -f J ?W JU.i'. .$loJ-: o.:l.r rll-i-l J* -r, s:U. -h >_2.9t ,k3,3' J: oi 6LadiJ y e ,Ur-, 2l:y.

:li .tl.l / = Y s 1: Y-\t ..L1tt.,1l o.rLi; I

h, =i -'e'l
fnr, = rd +z16l

a,. = 0.08 - 0.56 (0.7q2 = - 0.227 rntsz

aa = 0.56 (0.36) + 2 (0.24)(0.74) - 0.557 m/s2

p=,61 n = J(- 0.227)2 + (o.ssz)' = 0.601 m/s2 vlr
.-t.Jlol! orl.: gt-L! ,$.-: .1: 1;U 1o/f o .;.!/ 6ly ,;i,Sio.,iJ_f 9 ,-,b..ii ll.ry

*6ir q<

sJ> y ,t>r;n silLr. t-ytn !-i ,-rtd ,ru at, opP B /p oT ,, /*u.rro rrl,a Jt ;t sMN ,ari,,,r g,tt /rfi,1op
,,*'rt aAf4an,-ittD ft;

b, = '67
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VV ort! oL..; \-? i4

Y-l' dgei d'i.,.o

)) -ff.sYtr .ryB :i_r \ 6 b Gst f L6)Jr& a2,J4;: 1l:1.,l "('
.t5tLr" .tL-:"1 6l,oorl: .c-l 0 = \'.o 6 ,p_1" .JS ur.;U-:t .c-,1 5rr Jt-
jl .'iU-U35lJ./frf .9 = r/[r deg/s j i = \Y.. ny's J r=zt(\. r)m:;l

dr.:q -rr! .L,. J G)J4e 1/Y. m/s2 l)-t 'eV 1ti;-;l cli.zr 3 o)-9,, +3V ,S-ti

..rJ .7b l, (i , i 1:wj 5l, D e1t !lr|...r-t .,r ..r-!.t

[r, = i]

b, =,el

:U $yly Jef e|l,+A_r Y-\Y d:L". -tl :J.
ur = 1200 m/s

ue = 8(1oa), tt{#)= n 17 m/s

, = f(uoo)' * (r r rz)' = 1639 nrls =tr

ar = -9.20 cos 30" = -7,97 mls2

as = 9.20 sin 30o = 4.60 m/s2

.f"f ,f r-ly..u:-r 0 s i tS$:e &ti 6 u,Ls ol'a::.' iao Ja,6WsV U l1 y.:U" d/-l d9:Sl

:gr-rl: Y-\ t aJrL, jl .f-l,rQ

b, = r -,d') -7.s7= ;, -s(oa{0.80#)'z

i =7.63 mls2

o

b, =,6 + ziel 4.60=a(o')a + z(zoo{o rr#)
e = -t.6rto-a) r^urz

:tr

vlr

[,=fia]
$tt* t r.!l U"\.3.h \ J I = {/Y. ny's2 JIJ,S\j5 Vl*.r:a
Jfu ;U, Ln.i)-t" tf-t .rf U- o,t-x orlr ,.a-r,!3,. ,Sl-n,ls 0 1r4;6+il-f oltrl

.t-ir,:lSi

.ril; )/60" >Q.'t+ ,r 0 qyt) ,/.-r, )A 4;4^b op ,2La;A^ ,, ofr{u^ oUW O

)/l) Uii^ c-'a!io 142 U+^e q .ctul f gtt;a eg4 D c,tt;i f oA2^ n/ro,f*g @

.{A* rad/s q deg/s ;t t, 6 ^4,q aiit. c-^i21t(t. O

:.11 -u;.;Lc O

o
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sl,.! .SiL"ri .- trr ul,i VA

JL-- 1r Jl) JF 6il. f P ..u;J qy Y-\lt

Jji .Jfu, ;tt ..r2-ri Jtit;l Gi &- Lt OA Jly:

3 0 = lrad/s oJt-.l c9i-\ r-b.J s> .t: \4

d-l;J eF-..r Jr g-1"+1.l .-*lLt, 6 = -Y' rad/s2

.gtr- .-u-iLr-/ i = o _9 i =- 1.. mm/S r /= tr r 1111

.+-U ji1.J 11 P -'l;-) 0 2 r 6to+iJe" ,dir! ,,1

ar= -\Y/4. m/S2 t ao = -Al4. m/S2 :lf

/r

f - I ff di- JlS.i

.teJ4 t+ Jfu -,1) oI-.1 crl: dl.i-i .Jjf;l Y-\ft

.s1jS 4 O ;l a-S c-tu L,-jil )_rH Jf Q c+U ,51e,-91-1

&.* -St ,l --r; 
L-,t J- r*J ,le q .J,-LJ*I irll9r

1r ,6,-.1& ,-Joi -,1: D ,l)A f olj"-i r, c*i .,ri

B t A e'V 9 -.,i ,>or-.ry J.rl-7 tU l'. jt B .i*i

-11 -,1j5 gt(:,. l1 -,i o-,1! ,5-- ..rt-i 9 Je y.$!.,, *rtj

..g5 ,.,L--'. B .Lfi (V) ; A,&; (.ijl)

l"t\

l--- *-l

f-lfl3 <!..- JS.8

O ,Ji J* Ay.r:r t-r:J:.. .4,t*^ Y-\fo

L-; P bH, oJ-:,o: .-fy- 4- J* LJS1 bl15;,

t+ >ul.- ft .tt_$,f Jj:S J-ul"- .;: oJ-i rta'-l .;LLi

,.rl:s t-i I 2 of 61.2e: 6 = 1. deg/s c,ti jl-13: ur

8 .-,k-,.x 9v Jcr- 1sl L^,-qL- Li^lS \0. mm/S crti

..t15 -r1..-.- ,.t..l!.f I = \ Yo mm d 
';t-f 

lt B ,Stf-l

Jlit ..

.jl.oi" Jjt -
JJ-- OAB .57.t cj-lj! ..ll-u: ti it j^.o Y-\f\

.r-or.rr J-* ,;-_lyl OA :^ .,3,!.-lr ;l AB ,z*3 ,O

..r'5 J..- A b-lr i ls B,-,tS f,..,'k^! r t-r
/ = Y m , i. = , /0 m/s . i' = - \ /Y rn/s2

g= y.o, 6 = odegls, g= I degs2

r:*i.,11 I 1l J J9l ,;:.:, jl .t:'Jtrr i' t i 6ta4
.g 'l dLJ a' t:-),AB

y = ./0 €, + ./VA0 ea fnlS

S = -\/Y11 A, + ,/L. \ e0 m/S2
=tr

f-lf l <[....JS.i

.,1: cJr,- crti.:.er- ! J.t tSL""il';a .1," Y-\fY

jls-*,O $U -,- 6)L,,_p-l &1.--t ,F;:r .tt .5i

0, i, r, r6k:r5 (PU-'&,c-,j,) gS .S..f

..rF ir', C s B,A 6,ta:.'\r;l .i. -r" y t1 6 3 6,

I

ct,B..A
* * 1-f$*:6 - * - +ff"* - *-Fbt * -4 *

f-lffdf...JS.l
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v1 Jt- Y-7 cJt4

Jrl-L, t or-.: (5^l-.l dU cJt- *'#-r Y-\fA

0= 1.o e5.51+-L*J s>.:-*rf .;L-:1 .g;l.ll; Li ,F
, l' = t km +-5 J-o.r,rr jt ! l,---r.gr3.-11.r-;l ,.:*l

9 c.cra rr-:Lir.-ru-i,U,rr $ = ,1,Y rad/s 9 i= Y\ nr/s2

.-r,-r3i c*.4 i--'r)r;,-l -.2: 1,,1 J--ly -rk-l

f-Il"A 4L... JS,i

1.r o1! e(.-- Jati .L-,:-Jl ,-r^- 6)- Y-\fq

q1t4 m2/s ,.. r'e .:|J-,"1-- L ,J-Li ,tl*at^'

4-i + iys "L.|t,,,5r- :l Cv-f r)Jr.1) 6 oJ")J

.,1: l-,1 o;! -,t-i. 0 aiJ)' .JS6r rr+ J<- &U, t dt j

..r;5 vb.a-Fqstr.r r=] t 5t=osJ,.(Jr

ae = -A rnlsz ulfr

34567
f,8

f-lf t 'lr-'o r,lSi

d

N

E
.d
N

L

11= OL6 mr/s,3 c = 1YY mm/s2 qlr

-),
.. \-' \.,

B

f-lfA df.... JtS.&

jt-i ,-itj.ll;* ! ,j-f,.JJ cStnljtr 4</t*^ Y-\Y1

.r!lr lit-(, '*- bt t^dt.aj 6,1+lj;.ef ,L-iC
,u-.xl.r ol9; z -2y*, Jl- Q = , /, o radls J-lJ. J c4U

f-fJ.\Ll F-lil ,.!u r- Y E -k :tl J* .:-r.t
..utrcr ./. \ \m/s2 rl-t P,SW,rJ, 4-{ JLrl }U ,JU-:

!L,! l: i st\ JjJ Oty F 6l.tjt+, rl$, Fl.r-
.Jr--l-r I

I

i.fidi;;

f-lft di... JK.l

JLa:t-t;r ro.l!.(-- tijl ;;>,- tSy Y-\\'V

oa;.t 0 =tcos(ntlt) -, ,=+ L rl;., L1i 
'b

-; I 1 rrt--rl-r ...-...> t.0 ,? 
- 

J. r ta;i 1r 15 $lo-t-l

f = Y S 1.r l-,1 0.,1! A .-rl:-"r. .9V u>e ,-..t-!.f +ti .*

I = \/A.V er -Vlqqeo m/s2

v = f, e, -Yi tYeo m/s

.-r'5Yb
,

=lr

-l
i

:

i

I
I

I'T---J
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.ilrS JL;l"'. , - pgc ,l-i [.

iLl.-2'j.e -,1r ril- 51 +tij U-l,f-U,.;: Y-\t,l

fil t>r- 6ljt P,SQI* .f .. rn 
1U;1l.1r 9 t-0)

eab .5t*";l 1t-- .\L,l siil yL:.! .r.l* r 1.. k[/h
el;J i"--l )t , O f .i;a.,,t1r; ;lrl; .-r-tr.f \ Y. . IIl

/-4
600 kntA

.rss,4 0 t'i ,g)1.l1,St-sW q

\\

f- I Ff di... JtS^l

.hl"r 5 Se $f Lfu* tsss JP ori Y-\tf

..t-itr.f dJLi! 0 =o Le;- qd#.1oJ.-lorl,r r=f@)
p t-:rJlLU ,S"f )* e = o cr+J, jl oJ3 +(-t<i^

t. i el-r 6,1&,.1.-r-ti.f D -rll. bi ,zr'- 2 o>y

.-q.29i c-.r" &,ij dJ,l 1r o;! 5;. ,p p 5 r s 7)

.. ,( \ l\r=_1) l;_;1 :tr

\.P

-F- 
0

---------e-pJ---
ot

//./
-{'

r-lrr 4- Js.i

O Ja' Jy OA + 4t- ,: . P o-r.;jJ Y-\ tt
.t9-:,4 oJ*i.S Jilr ,-jy' .-i S e L-9 ,tS4 cslljs

Q = t lfq,1\yl+./.11r d-l., L .., la 6lu1l5 +J,
.c" .l q;t' 

- 
Jl3 .lL-r1.2 

- 
J 0 ji i 6 o.t-i orl.r

oJ-.i orlr f = r //1-r /\l-. /,0t1 4l: Ll oJ.;jJ i-iriJ,

9 C^e 

'a.& 
*l rlti .r* Jt J ? 

- 
J.r di J: 5

s A C\li..r.:L; f"...-rr.t (* 1= Y i .,1.: 1.,1 oJf ,=.k*i

J';J4 X 22...>,t C--jr :l-t;.I tr a f V 4-,, ,,. 6 l.S p

.-!.111 r:--t,

ft = \ . km Lti;l .1r 6 c-; .SQlJo .<,_ Y-\ t.

O 4bid y .J:* llsls L-; ,S € )ltl D c{ti scr- t{

ii.r5|.J oly 9 g= 1.o a-S-f-(l^ .:3-:,6.rL-r.r

l-2 L .il,.-o v tlf )lJ;' J'i )lJi'."rj\.f r/.t. J46l/g

.J5;r..;

;-- *fup*
liIrt,'

o!.f ..lrL..o

1ct7) Ols.S:0 r,_91; or9-t*, )5AB.gj-1L Y-\t,1

6,lr- .:ur! 4 AC )b)V:" 6r\,-F-fr .}!,JiA .5t$l

.J-iUu. c+t-.i-l fl = ,/\rad/s 90= 1.o 15'.Slc!,r.J

; Y-\Y \l:s tl.-q-,13i.:--r, l) 6 J e ,i ,i .rbl:;, pW

.!-Li c:li:.""1 Y-1[

r = Wl rnrn/s j i = -\\"/o mm/s2 :lr
6=-,ftrad/sJ0=o

l* - l5omm ---!
f-lf l d:....JS.i

f- I F. d:..- JlSt

www.konkur.in

forum.konkur.in



At J51".- t-? j*;

i

t
D
T-

i

i-, .... . ..- --- /, 

----!l-l?? di* Js.i

4;Jsyo q c--j 4;log trs*e dl4u J) Y-\tV

.r = [ m s7H -l ttef l,$2. ,Si.l,oil_f 6l;lr,r-y C-lti

1i =-o m/s2, 1l=-Y m/s,i=Y1F n/s,y= Y 11l c

6, e, e,r:b|.il-a*, dLaa^ai-i ..r-tr,-f 1; = o m/s2

.r!-- ol,*.o + l1 a!*. a-11,o .J,--11i \L,$ lJ i 5 i , f ,

.{5 r*,
9= Yl/1o 1 0 = -, /Yt1 rad/s, d = ltltrad/s2 -,1.e;

r=16 m s i= Y/Y. m/s 9 i;= ./Yoo n/s2

otK:*-l .Jfu -,1r cJ--! orlr.ll -il lL..J.,1r Y-\tA

)-.|-t\ P o-t i'i,ljl r {---ib .)l.r-r*; O 1lsl1

"-J"l _;.r c+tjl-r O aJid .t.J e.;l-ril i = -Wl.Y n/s

Lti;1| 1.r ,;9J-,-c ,l.r- ,5-- J) J,t j. ft .7-.5,*
tv.a,J-..lL $.r- J|> .r) ,yi & )l h = Yt. km

..t--19i c*.r, crt y-bl 
,-f_l .* J ,_isll' 1r l.1 jt-r

f- I fA df.... JS.&

f_lfls ,t?_.,r J$

J-;- 6 d.rlrtty dJjU )l-t:,l1r P ori;J Y-\f,o

,--+r, .tt-Se Jj-5S C U; "t-)rqu.tO $;;

.ri rr a-5 o-\...! o.rl: 0 =,/A, -':' 4\ Lyj-,! 6h,-el-1trJ-
oJ,;At = o -,1.l.-t-tf.f +tj.*.,;a/9 clL_.ll; 

- 
Je

J"* q./Y m/s c.it-3.Jlj.. tr 
".f 

o)3t./ = \/1rll.,1r

tt; d, r,--pl; ."--.' .;) ca; ) )lJb .s{,-l..t 5 ,.|.>,lr

..t.5 a', t = [ s .1: 11 oJJf ..7k^!.1 teJ4 (I sy,' ^,

l) = .A"W m/S -,1r 1x = Y1.o

a = , /\Y\ rrls2 -2., d, = \\/Lto
:t;e

r-lFa dr- Js.!

.<-. ih-;r U crt--i u.e\A ,h..;;lY-lt1

J),_4.*jl .Ji.,, .Sf Fl- p st rlf .tf,
L-; D ,,U.a.grJ ..;l.rjl .J:i P .ri .5t! J=rryl

..tJ cjhil l.; t.t-r t-r \tef ,.1lrl, Jl ..r."tr.f ,,,.1b1.1

f: -r .trl-p rt ,J5./ c-trLLr ,J-.1 ,-il 6 11 ,;e ,- U'

, U = 'l \ o km/h .glr-1 J--rl1i .: -,4 rJ lJ 6lda,l-1

Jt* lJ,:.,.ti, +.:.; J .:J 4trjtl D = 1 m 9 L = \0. rrl

.+-Lj
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.i113 .S*iLo'l ", - rcal ,-lai AY

,gla,_91; Jef tl J<- ,!.tb6ub.(-1: Y-\0\

llrF oJ+ 2t 5 otli 6111t O f y Jf al = 0 c+tj

6*, cJ ;l .ly*,1 -f 6 b 4LrU JU; .JS s, J^-- lJ

;r aJ Sg -# b = b,sin\\mt ^ 1: ,* ,J')g J1;.

.itit ..-r c-tu r.-;5rr n ,Csf 
''^,-tu 

,lt-;'b" ,i

0 j r ,g,ll;-i'Jf a-fJ y-rL,ir ..:*-l rrt-.; t SV-s*,

.-t1.5 J.r., JL;;SJF * stls t+**A -tLii -.'l-:-i

lo,l,** =(f n'n' + a\)b. + r.0)\

lrr l"r* =lnTb.nr)

:tr

./LJJU=

jr--t *,
l-

a-.t .'=-j l-r

a,5 .g\.,-br-J

f - l0 I '1r..-r .F*,

q. km/h uf \ ei-r_f _) Y-\oY

&- Gu J<- ;U, 4 = t/o m/s2 o-r;.r-l -rs

d ,0 , i , i 614*.5 .JS.j,6f * t
:t s 4-S tl-C O cLii 1r 15 c,U 6r!t:

.+5 j"r'J *i-l r= f '' 1n g 0='\'o
uv

::l
a

f-lOf d!.- JS.i

Jp ;-tyt r +ri-r )! .r1,.r".r .itpr d;j! Y-\0f

9 g = \. deg/s . g= Y.o ,oJ,.i orb ,)t^lj 4l;J Jr .J-A)u,

.J-ltu, I =-,/Y ttt/st -, i=,/\ m/s,/-./0 rrl rrJ.rt^i

.-,t-^-.- .Ol+l1 o-,:l,P ,Sl-t, ll a r7B 3V '.-r- jJb

a = \,lY\ Kd,

1l:1911 ,*t' ,H,OA .1l:1t, ..i" 6.Jjq Y-\tq

ol-I , 2 '--f r = K0 b 6 s"-Jl, -$ ',1f" ;: ti JS.r,

art{* cJt- ;l 0 = n/L 9 OA dJjt{ .+Lj c,Sr> ,i, .l

c-X--7 ;r d c-iu,glc,-11; ./t,:,f. I v-i,t;l cJr.- a-

0=Yn lL A$g-:l l"l ,.,-l r7L. 'i;l-tr.".r1l: rrK:cUrU

.-l.J,s '*t .'\,.xL -.- v-- .9

:tr

e

I

f_lf1 ,tr....r"F.!

9 b LV;, t ,tt 6- ,c5.r.- 2t u,L;'.;r Y-\0.

c*tj .'r gL-rl; o d.iU 6,,a,-,lls Jef t rJ:rL c-a;

rSJ-.- ..lJ .-.*-. ! P .r;;*J ,y.l b\ S ,:,"a--t,J

0 3 r urht c,l*a:A';l .rrr5 oU-e5 Lrll ./UL JJL -9 or.1^i

4-5 P .JjJ a ?V; 3 D c*r- 611. 6leL'l rorf o.rLii,l

.J-,-_r-li s*-.u 0 ? - l. S'r c-Sf ,_Pl.5L:al-,2.1:

4--blr.1l .lgl"2o-: eJ- ,?f ; I r l-l :-2.-- en;;

.-r.5 +*,-LL x\ + h\ = r\

f- I A. 41t... JS.l
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Ar J5t .- Y -7 j4

:tr
R' + Rat' cosd + |a't'

x

f- 100 r[.... JS.i,

jl .*U ,>st' *l:0.Y-\oo 4.* u');6ly Y-\01

..t-.1- ;.r- Ot j

4-i D Ll oJ--i 6_/-) -U:,r ,.r! d;-r .]lr-l-r l-\oV

&, t, (t-$'l oJ--r 
"!5..x 

$JS)A J'<i \ 'p *
. Lrl.r g$' ol-i-r-, ,_-,_# LS;J. Jr-U..t-S

.p 
- 

,.b ,rsl 9 6 :ylu, J;rS b='f sin(n tll)

).,-L'. LS oJ-, €->l;b.lt+ ljtr .c*l e";l.i * lt s

0 = n lY + (n I r,)sin(n t lt) ^-a'1t ;G, ;113r ,.rt .'*-r

9 N o;1$ ie.*, D )lJ*L..tor ;le.;l l-1 irL-rl1 

- 
J

.-r,.-13i.:*,-r, / = Y S,9 / = \ S ;: l-,1 N :ti a ;l$'

1.r/= \ S :U= o J a= \/1A[ rn/s2

-2)/ = Y s : U= \t.{!. m/s 9 a = ./AL\ tn/sz
=lr

r

OA

n "---*l

f- I AY df^... JS.i

j -r i rf-- 6tr;1.:y 

- 
Ja 5v 4;\ ,hlu.J>{+ .+5

.Jd &
--J.

u= ./Y11 tttls 9 a= ./l[o m/s2

Y = ./.lti + ./YAlj m/s

a = -./fYAl -./\,A1j m/s2

____E

g'

f- ldl'g df..- JlS.i

cJL-- 1l A aJ;i llt = o duj J) P ,S-TJS &-Li Y-\00

,,U; rl+:.i ih- ,.5)t{ .irL q 4 c4tj ./b" l.i : ;:j*-

.-r..5,1"9j dt j jl 
'*li 

ot* ylt i'+L;.f .>57

vlla

'*-,r3:l 
+tii -,1: d.rl>lr L*; ;i:t' Y-\ot

,:;j5,r-. Ai :ll-e,jl {+l.t \ . 6 siJ, .trf ,-l u1l-:2 A

.t_rC o^i;l.rl1 Ly n.5ta,5.1J .;l-[l

,0= YYo . i= !/11 rn/S2 , i= 0.. m/s , / = ttr. 11

d;J ,1,,.1 el-t .d = -./.Y!\ rad/s2 s 6 =./.VAA rad/s

J-tl z. J l;5 &..r.t lJ .(|Jn -r:-, rl.url I cFl ,.,,:.r F +.slt

.J*5 l+ lJ a ,-rb-i 9v Je ,-

\r

r- l0r di* Js.r
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.:l.ri .SJl 0,. .. - ,.9o J-i Af

Jr d-rl5 'Sf *2.e.*, )lJ*;' ;l.J-iLs, u$-.8"-t1r,-i

i 'r j'l:;' 7-:LL ,Ji*i,L \o rT/S ,,17 oJ) orlr uLJ-i +lL.J

)lJi' k ttJL;' ?--t'..r---r-ti g-r lJ d t 6 ,0 , 'i ,

.-f-tf"f '/'\ m-l C+tj

Y-l?' <[.... JS.$

0J..1 o:l.r dt:; otjJ.'., y OA JIIJF .g9;L Y-\1\

q P ;nl a.h ;t \ CP ,A r Sg bt-j O ,,L;; Jr
*iti.l g = K ,6:,- eiL-1 -,11 6lo;L.1r .rsli,l-,1.r 5r>

6,1 _2s 0 )lJi,' -f 6)11 +;\ P plb JS Vt- o-2l.r.il .g-l

u'hS 'lla:^'jl .J;5 ,r:-* ,ri!.re 6 = K rf,r,1,-,1 .-1t1

P Vti 9 Je ,e'.',;l-ril *5 -r*,or ,.ltlJ .Jy-Li o.rl;-*..1 0 3 r

.i...1 i"ytt rol 6lorr-lr -p ))
D=\bK 1a=LbK\ :lr

\'

f-ltl .l!-JS.i

A e, a+,;SJr:-r+ JJ4-..(-- .ly*,1 Y-\11

1: oJ-! o:l: dt-.1-j r:.1q ;r U D = \/o m/S c+U \>.ef

i , i :t;S ,r- 0 ='\.o ,gl;l q .$)c/ ,Sf -11 ,5lr.oy

..r^!trr=0AaiyS6e

octU. c^L- 6ss J J<-;t-U, P a'Li Y-\OA

)-* O &i; ;11= o gL-,; s> I )/'/ U = ./1m/s c.:ti

sll-.J J: ls -,--j cSte l5 ,J-:,U R = l/Y m -Sl .S,l

. d, i, 6, i,0,r :J.s ,.,.t= r(t+l;r

I

I--n
f- l6A dr*. JS.i

'(-- 1.r ;*;l:l; L ,.y P &* -,ta-: Y-\ol

,-(:- -,tp 4<.rt<.^ .:_*,_l ,Jl-tsO st,yj4Bra.;
.rl-u[-!. .(0 = {. o) 

tr':"S 
'l 

LjttJ-rJ .S)t-r ;l i,rt.,*.

:-,11 Ju;1Lr oJ-X ,.:.j

. 6 =, lLradls 9 i= -y. krn/s, r= A. klTl

,H. p u,-sl) s,Jl- ,-tp *>Srz u .:-er* (-,iJl)

lJ 4I!- (9) .-gS J-*'i lJ 
"iil :l.u,l 2 bi ,>e ,- sl:y

.t;5 J- 0 = Voo )l -* u. bo:l.r 4L,a ! ,:!1,
(*ijl) u = W/v km/s 1 F =Y\t,"
(-r) u = rv/v km/s e 0= \v/. \o

=lr

f-101 di-- JS.$

,5-- -,1r P d_F.6.1L ,i.;i ,*,l.r .i- -,1r Y-\1.

.lt=r ay = - g - /cu 
t nt l, tr .S y vt* dy tr ,',E .r..-,

.ieLir jl iU ^L1\ fi d-+ 15 :t-Se.(L!.r;ir,

--!

d::::-_--*-

P
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AA J3t.- Y-7 j*.

F--- ' --- soomm--\-i
\ * *.,4/

Y-l??'tli*- JS.i

CP .-LJ *LSr>;l ,5.r9J-r-. i-ry 1: ) l-\10

JL-.- .,1: A -St .ttf ,l OA j4t, ":..5Jjt-i ,-rlJe) C.rt{

t- rbt-:, e---:dJr 1.r I rad/s irt--i.ll:t- ! F_lil

d-il Jr 11 P ,se,.-rk-.i 0 1r 6,lna-Aj, ,-U,\ P = E lt

oa;-rb i t i )-bl;, yrt ;- .2 otl9i &,l, dariJ,

J Y-\ t rt ll .5bdJ.7. r*b.r elU ! l.r:,1 l, d:--r ..r.1L;

i 0 I r 6,ta,-ilt, ^- P :S ;tsf u-1,,stss \ '*
.J.aLl J- ,erl .glcrr-lr i5r.>

dr = -\W[ mm/s2 J ao= -VYo mm/s2 :lf
i= - lAV v mm/s t'i = -uv mm/s2

f-lP0 dL... J53

f- I tf di.... JS-i

.2t s-rS ut Jb l, sid rl"u 6 j+s olljlb Y-\lf

9 ;5-735 P ,Sptjl d..ti".u oJ..i o:b dt,.li c-.JJ,

.rllr U = \V1V. km/h J-IJ, &-,* ,5,! .1.2^e A &;;

A ;l a = ar = \/oo1 m/s2 f)t. 
'SW ur--j +tV Asl

J D 1.sl ;' A \43Jr 1.r .J:5,r, r.119 0.,11-9.a[, \O J.h ,,

t) = -./WA m/s2

l=-./fAArn/s2

.-t;5 r*1,-, l2 i

=lr

lf
13 800 km /

1/irirY - t_--_
I

--*-f--
f-lPf df.... JS.s

sfr i blgqAC.l-:l +-S 
'py 

Y-\1t

1t; q.glor--l: ,S-stA F,,St! Jltst B = l.f&d/S

AJ:, rG' <J-l ii-r cSr> rt*^..rSrr c.5.r'- 1' mm

aslsl: O t l-z', )y>-,.,11.:.;t, .r. cr.ljlr tF q2t A \ ,P
.J.5 J..- l) 6 J 6, i, i.p= f.o c.r^it J).JsL/
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&bi .Sl.it.'i .- erJ ,.lai h?

"o 
= 30 m/s

= 30"

l-l??.ll* JS.i

drJi {ilJl U Y-\Y. rL-, Jt*r F-:tr ) Y-11\

{_el cr,* t Vr I = o gL; , .titJ;lJ3 crl: .uq

;tf u- .7U.X .iil .+ c-=j \"'o r-r.911 .:-.i Y. m/s

4-i q.- | = tlls elL.l -1r l) 6 t 6, 0,'i, i, 1614.-5

.J5 .irrt eorb dt Li x-y c,l-a4' oBLr

r=\olt. rlt, i=YVff rry's

0= YY/0o, 0 = -./fof rad/S

0 = .//\V rad/s2, i = -ry'ro m/s2

Yl;e
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AV L:i )o J*iJI ,;:.^" cS 2> Y-Y o$.t

0

l"sri .1c te^Jl,sJ*i. c,S 2> Y-V

t ,'i, -;r Jfu ,ttu .*:|"r.:,nl ',lr ot: iJJ'.i n- ,S.r>,rl5 CJb

R ala*, oKii, a.- .J--1 o.:l: r.lL..i.l Y-\ J.C, 1r .9 J-l 
"/f 

Y-\ ,1J.1;r

4.5 $r*: or,J a (R-0 -il e:f s U-0 -z) 6l+;l-.:-l ,(x-y-d r./-;rJK

ot3!-,, o.- ;-rl .s.S ,g;lj o:Li:,t :2j,, '5 s> irrl GF 6ly !-9,.*"

n'! .*$lo$ orlr dLi.; Y-\1 J.(;.,1, t+i +i- 6Lr-,11:y ;,r# 3 Jl-a:;.t

fj.f 4tt-)^" \>145,',5taatK-: yl o:Li:-l r;r19. g-r5 -ll ,f.s

u:-+ -,1: r5 t 1n t2L, *t;l orli; .'l ! ; lt ,r..- ,5tr "i:" 
,i*'t: aS

Ulyg Y-\ J'fu .,1) oJ.i o:1.: gLLi Jl-J'. t^ie.l.t--l eJ-.i orl: la- Y-O

Lr:^:" J"ti 6,',l..lf '-L-f; 6)aaJ-a blF 4r.l) azJp dil y.ri .r; tE

-._-o .a' er

-<--X._
-t

(r- I t) JK^i l.t 'rV 
rl.r:"11.: 6 v c-.e ,- 6 €g oJ-oL! ..:-l ,'Li ty" )',- 1>

..:-l ta,i.p 1: 5r> 4<.rt<," I $!.f bl-t a-J4 t) j* a -.rb;i ..:*l ,a-S "llS o\t &;p,l: e,.l*,| 
"r::d".

f. )J4e a, =u2 l p d-,iJJ,. .<-- ;r:,:;,*..o J .)U &e)/ o;h;l ,*4 jl ;U 6 r-,1b -p J. g,,l^' a, = u +ilst 6

.,Jr):y-, aLJ -;>.*.-r.gb.ll LA p,g$l:; )t-r 6 r:bb..r-fr"l \tef :l-r:.lr*4 jl 6*, 6:-;l.r;.;.

s+-b y,Sr> rl,t-, -if cgll-.: ,Sll6 c-57 i:rt U-l .Sf ollJ,l clLy a2-i4;: l; ..li tll-t',1t5 Sq./

1l o:t;:''l .,r-l-lQ .JS6'r;:'L.3b OUt bJe '>aaly;.rylr y' t.,1.26 u2lJi '>57;r rr.!l r!-;) J erJ
Y-\1 J.fu -;) o-tJ o:l: clLi-l c4ti oLa:; ot(it-, a- t lt )f qt o..:l 

',1: 
..!,1 .FJl ,€/c(,- "lt.rf 

. ;i

.d g -|JL"

(x-y-z) clf.i.l lf crLai;to

9.:,Jl1Lc r l1 .lT ort: f Jz a-az*t 15 c^+ts.JSd.j:la'11 l1 ,sev "$:,. 
t., l- q J) jl l*{

..tti-l;.: l) J-s-f q a ./S 1Y i-cre. R .i.3r" 6LA.rl:J, U FF 4rLjl Y-1 \l-1.: e4

'''',...i.' .',i,..,: : . , . ,

"l;n =.f+,iJ'+ zf ,: .::,

a,. ,fr...#:,t.::..r#ir:f rijt:#i:tft, 
: ': :

(Y-\o)

.p5"f orLi.:-lR;l c-^.'ij,. 1l:t16lt r dt4-.t dJ'i 4-, ,':57 t:6 :ji +y

,rf osl;: .l .,,i 1.*" ,"1: J Q o-rlj.Sh .r.r-., .5," ! Oli.f \r*.6t1 c,l-rL ou3-s 1l 651;: .l p(;3 a,
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olzi Jij[;:. - tcal ul.ai AA

(rQ -z) 6ldl9i,.,l eLali.

c-.il: -tg.6h;l-u-l OU*'.|: lr +li.f:itt o{*6-i ,-'9> 6l+>-i,.a c-SV;r l; r.Jai ,.>1..zr;", fl
r-, .gla.il-.:-l '>1.-a:;' -,1.: o_;! +-f R 11.17 .'.=:5 dt.al l, .li jt ; ,j:"L, g 9 z l,,a:i,t tF c^+t5 ty-j .fr-l:

.r:,-l y-, A22e

R= rerf zk
.(r-i9.: t) O-t-* u.l2 ''>.er- ell,l 6lacJ.c r:-S;-.glrr Y-\\" .ht.l tSh'f

(Y-\1)

:ai.1: 6
Dr=f

Do=r0

Dr=2

, =,[r', *rt;rl
.r:.xl: f.rlJt 6 t_r'14-*i Y-\[ nJ.ilJ +z +ily rl:f oL;l ! VS.\if./ d,i.r q

(Y-\V)

:ei -;r r5

a, =i - '62

::,=', 
+2i6 =+*b")

+'o:fu,iul+ill.r:,l.rl63,,,::ffi;,;:.i6l1lrGe'Q,l,i..9b1l:y5Jt-.;:
.r;lJ; jL; .;:.i, J,,|J,L! ..1 .:-,1 c-li ,grl.url .gl.;b s Z 13,'- cfk-tt .1: k +i- .,1lry 6 g-,rb

(R-0 4) Lgtf srLai.*.

;b 1: rJti.. ,g,l) ;yi4 osli:..-l +'-i; I t 'f!t 
*trU 4 ;l o;i ,51 c,:.iJ, osf ua>..t tSl-t ,?l

+tY t)s.-, e b:-.-,, e1V ;rtJ tQ 0 .2 0,R 6af oLa;* Qle o:+.6$,jl"rjt .5ty Lr.2bl;;t 6

63-ti tii $:11 1: ir-l;Q .::-c Jev -/.+fti a ./b! + b-xr g-rt 
" urJ:n ,l*Yr q t l ,.r"-ir, drr JrL
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At I 'i ,c tj.Jl ,r:eu." cS 2> Y-Y crrr.{

.}--.:l-t:elt:en +(r- rirr, r;5 +j.€,-l ,S.r F&llo, l-r eQ Jeean *i-.gLr1l:r, c*i :€n f3l:

-,1r €e a-.(,- .2t:r-, J-i+^,o ..r;l: l.l k--.lJ Ji ,1> Sr-.-.i ._F". P o1s ,Q J 0 JJ.;L-r c+ti -l R lJi-til O2le 2> 6

-2re4 r5;l:r- or,-YL J r5.,, CS7 U."lJ Ji.1:P o.;!.0ulljjl t0 SR iIJJL Crti OspJ) l5 d-,r-)U:rl

! a -r v Alt ,kV dl,#-rqe .:f .r.ol1- eS7 U-lr Ji;: P ,.uiL1 c4U 0 -r R -r *U- .r.!lil Q ft S.:--:l.url

.J;:.-^ l) osse

(Y-rA)

:ai 1: rS

uR=R

ue = Rg cosO

Do=Ri

t

(Y-\ q)

:di J: 5
an = ii - R,i' - R62 cos2 o

,, =ry*k,,i)_ 2RogsinQ

", = |fi(*',i)+ ne'sin @ cos @

r- 1l o6!-,: l: y' r) :H -l \ter, u. b-y./.rlt!" e F f db"!,-J* ;jyC 6 t-n fjr l-fr

.rL-a>., s: l-t ,F f cS|.l,*il-r tl JU" elt. 6 JS ,rr rta.,-l t.,1 ,,lLil ;,1 bj*+ .:.1;i ,.:--ru l; c.,t a:-, oKi:
t d-JV J1- *<.5 y ;;lyC lJ LAJ,-{ ,r-l .-',rKJ! U- : f-5 .1t : .r-}tl5 'rta:r" .,: l.; la;i ,,*l,:. .t.:14 .S-lf

.:l:;ta.;l 6tgg c:L utiy e(,-

John wiley & o!L*;l ;l (\lYA) SI ,.r-"tr-r !- I (\lv\) rt" vh ..!-t-.c.ou:,-1ej F-, vl:S ,69f ota;- ,sa eD ;1,!E.grJ,i::..gly
.o"r*r L Sons, Inc

, t- ,Jhon wiley & Sons, Incot tut ;l (11V4)SI .r-"t ,1 t-,(llYl)lr.vl?J..l--s.cr.ir_,F-.vt:f,,srlta:ir.sl+L.o.; .ir-l "
.c-l o.r,i 6rrii
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.-ilJS .SJL"+* - F9r ul*ai t.

Y-ll diloi 4Lt,...

.r-lt-l: ..re)r 9 o:.;*J '>57 *.U; JJ<-.:Jt-;l j:ti JUil Gi

b di olis, 0 = kt ohlt l"--r, ls +t-,-t ,:-lil dt j Lt cilJ,(,- t* ,.t 6 ;i
,Sl-n a ./l:-i. 1 D tb.rt J.,131 c.*l ?-JJr'-.c-*t ,r1\l :rp ft oi J: :l: s,L:;

6n llf .J-:U .:; 
"f.t513: 

ei- *57 Ur :t e, 6 ,r,t<!. ,A ,S-f f y
.i-lL JIJ(;>ft )r -f csljl q 61 drr-i)

b fJ,: e- 6la'li>,1 d*, 6u ls 
'#*tU r*. A ,S_S f -t ,,F

I I .J--5.,, ,Ja;-, ,iJS1 ,-' 12 r-0 -z gll.Jl q:-' 
:* 

_l .l-Q.f

:sul: g.4l-r jl d;Jlji,;l
o=a,o=tdat=Lk'

:,'rtl: llF cJt* 
-,11 dlJJ) JJ) .i- glJ,r

2n =!b'
2

t=zJffi

:tr

:J-o.:.rr 4+:'j d

:U .:-,1 yly crl-;1: -,19: ci- 6,1y. 6)e'-j; Jef .txl-lQ

o = kt = kQJffi)=2Jn k

S"l drr* l1,z.er-z 10 6la+lJ_f ,& elo\lt,g-F f I L*9; o-t-: o)-,1+r ,-rArtb t* r,-jl;, T r'-llj

.:-l ue=UcoS/ 6 t_rrl o-r,.: r$.,-: 6st jl;sfl .:>f O clt=1tany =Ll(2nb) L--i 6

6s-t jlo6'trlr-;9i\:*,-r,L.u =*=+:.-:--il:..alJrY-\1 4tlJ jl u,= r0=bld--&bt,cosl cosl r- r

:9111: .r3,4 1.er "i- )l ,-r, ei ..1^.lJ, ,Sl-,t 6 = 2JTE ;:.l,1, lr 3 tanf

u=2bJnkW=flm
.r-1"/ \:r$ Y-\V &,lJ jl :S cSt dJ-r

h,=r-re'| a,=o-bbJ,*f =-4bnk
fp, = rii +zrel ae = bk +z@NpJr*)= ur

la, = 2 =11,f n, = *b,)= *@rtany)= #rbn,.n7)

= (utanyP = u*o = #
:)-r-€ l:.p d € g:"5/ JS Vtt- Jlri, drJ,ri \:-! ,Slt.lt,,,t- Ltb{iJ -f btsl
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eF .r-Se ytvm ca.7 .rl;lr"' q vecgLe-l ;l\ 
",L; 

t-; i o:f pt':'

csll 4l.t*. *l-* L;t<,- d CeW 4Hj ti o)f p-t P ;l\va;,el',:l.t"l

6L-.oo-,11-rJl J $; J-^SJ lt ,S,tbt e-t, {'iili,-rr 4Hd drr-l c1ss )l '"r,-i c*4

ltr

\
\
\1 

Dir. ofvu6
\
\

p----60",\
ae = 800 km/h

\z
xc

Dir. of v6.r' tt
a\/\

,r"45o 60'r'
va

o

o

o

.-rfl;; ,r:Li, ;rl .f*S Crt', .l9b .J-L,i" \ qt t{ lJ JJ'C4,,

uara = 586 km/h , 7)B = 717 kmlh :tr
:,*rl:,JJF ra;^, q;Y;UU, hl:t [.:f p--r \ t1t$t d-t" JKi:iEl:r (II)

DB 
= 

,n u. =g00sin6o =717i<nth
sin 60' sin 75" ' sin 75"

d't '*;'=",*i;r '",:;"X'f:'?,,:;';,l,- 
L:'e;IsY ;7 0II)

YBrn= (us7a coS 60")(- i) + (uara sin 60")j

:,.:--xlr f.4lJt i j j.r>{-+ ,glt Cl5l-r.7 t* *. Ji J- J # L-ef d:L, -,1: !l-lt .f-l s:l: llri I

(i .i)A-+) us cos 45o = 800 - l)an cos 60o

0 cr>t-+) ua sin 45o = Dsa sin 60o

.",,-i.f !!r Wf J3p-.;l-rJt jg crYrL'" ,|- tr O

@

Dou= 586 km/h , Da=717 knr,/h etr
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.-t-"tr.f vau cSW ,-*-vua -tl-t B ,.b1,; .1,-r 2l A 6,gV \bf if_l.tQ . vn = va * yen

.t .co.:t$

e-/rl & ,> or) ,2tN a.l, totulgo ;t 4 p O
.>rl,^, >yy '-ilAa )0. )t U"U Ub Je @* nU O

.rr/Ui (ip, a- p Q t.t, O|Att) O

.*it.ct i "u {s ) >t il" ";,"'?,XTl'r:l^I "'; ;;X"rT ;:": ::,', 3

f-lf 4jt i dj,...o

.t# rf ./l:-i. \/Y m/s2 .ll:r-. t-l >y- ,-3r> rl-r.l -2: A J.., -;t

:t fl .,v)d tJ: lt \ o. m LU q .;.-., ot. km/h c-,ti .-- ! B Jrr.jl
1u.*,,-LiL oJ*1VY kny'h a, A,b_;t i.ef ro$ o:l:,JL.I q+J"

.+5 ;"r'J A -PV J,-: 
-,11 

l-,18 J,^.,Jil .Jti

':.S7ly-j .C*-U",.. ./k;l A 6ts l.1 .;ly: * Ct 6V22"-":)>

..:-l /t ,b A u. .:*; B

..t-:!.f lt Olf t e &.ef aJ:L, :Crr-
YB= YA* Yae

:U C*,1 ll-n -b :22,e t>'i3,, , B _l A 6la*r. o_1|-til .9

15 r/s

,A=#= 2o m/s ,o-54 =15 m/s" 3.6

Lf I .:*l oLip-,-r U.*, J:L" .---- y tby.gLa.,1l:y &15

t7-$ e 4++ ir* ,W-* r W-*J .r-rG .s.r5r(

7)BA= 18.03 m/s 0=46.I" :tr o
.rl-l t.,1 c:lf t .r- .-rL:-! drL, ::/b!

8a=8e*8,nte

.-t;lra ,r; o;l"til 6,1.28 1n

I u21

lt'= , )

:l.tol -,1.: p t :j.-e B :H -l c*.1 o.u o.rl: A -.,k.1

,r=S=1.5 nr/s2

at= 20 m/s

oa = 1.5 m/s-

al = 1.2 mlsl
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l.l Ullil.,c to.,9:t ) cr, c5f Y-A oin

as/1 1l:)y 1x6latf-f Oi eSt;l .c--,1 oJ.! p-.1 6*,./l- drL,.;L J<-;tt,,-rt:-! 6l-ollry dJ:r

:)y J:-alJt j.:.>

(awir = 1.5 cos3Oo - 1.2= 0.0990 m/s2

(aae)y = 1.5 sin3Oo = 0.750 m/s2

aale=@ =0.i57 mts2 :tr:6i 6,y 1t 1

.r;li .:--t, t<--t,.. rl9;E;l o.rLir-l ! l-l ,.li J $f oa*-t B +Sl: tr .llf.-f l_; asTa :l.rc.l

l '5 0'757 
6 = ,in-ll, l'5 

0.s)= 97.5o ut ,-
""p=td 

P-r'r 
lolsz"'',;-7r'J 

e,t' 
@

.gi.o erl5lj

.r.4/"r&.t trtit-l H S)>1. a lt saaqi cSqic, )l O
./.';, t , - Ay/o=1v/i e Ar/; ),,.0 D (*. qi!;jt ,> @

8a - 9 Yae - Va - Va dfi' ". tt tJ- Jro .tU2t"^ ,Utr-*,Lit> ,/tl ,W ,6)27. ,:))2laa ,21,,"tLo Q 4i,i,'i 6t1t. y/a;,i,a

.46) entba 6)>l b.ty, U.t U U )r-U f,, 6M{C o/ts)lt 6)27. 6touilb ,q , p4yr.8ran - ie
d4^il d.; c,-,to c)t* a. tt (ra tS6,,suo y'.gt"rr(t* !fin| ,tn e 66t* dr. crrlJ! J, O^^ tJo cll. bit l+;r-t 0 ,/'
e c le Pu s b-;" n t,, i ;::: tr : : ; : : : #, ;;";!il Y:' ;f : ̂' ; i' " :: f ,fI
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iilrS .Sjl '',r 
. - p9o ,l-i l.Y

6ls De = \ Y' krn/h a'l-.j. ,="e ,- L.A bJ Y-\Av

.l-r--: tr B ,.p,-;t o.tu.il;.,.:-l :* JV.,rr -i:--r.J,-, &-

L .:*lq. km/h 6 \ uQyl t-er- ,C 6J,,tt {t;;
q c^1^j l1 clj ',b..X I Uf .Jrr"/ ,:"6 f m/s2 .llj.l

.J.5 '*; L, Jl
- l)-- v-'J

v61s = Y, l\i-tvqj km/h

NeB = \/oi+Yl'i'j m/s2

:tr

rl-t;.| ;r .,[J ullJ' B t A J-*ttl9r Y-\AA

ol*; olH fl.'t:-U.,, .Sf r) f# 6L'ror$

f+i;r-: u* uy )lJ;, JIJ dt j C ,.;TA ,S-"V

9c-iif ..lly,r, *" J...jl t tSWf Lr ltl-ll 1r ,S!

q rfti ,ot km/h crU e3r tiA J./ilY-\Ai

J-..r;t ,oS c.rl: Jti $AJ st..,'.i,-/.;9.r l1 \0' m Ll.J
Y m/s2 ,ll;t, lr l) jbf 9 o:y A\ km/tr car- .51;l: B

.-r.5 ..-t-, I 4: .11 l.1 A ..,t:.i J ef ..urrr .r5t5

Yua= \oi-YY/oj m/s

aua = L/oi ntls2

f- I AY df..- JS.i

Jit .'o

,jL".^i" JtiL..o

\ 'tf - j-3,it+t - .(1 -,1r P 6y\ Y-\AO

Jt J rh:.|.1r J(- aU, )ti .$jd l$ 1km/h uf

!i + rq.r,-.; ,uf ))Jd t km/h Jer\ j",-

d{,-+ t (9) J ?f d..6; q (.iJl) rl *::- -rr lr -rti

-H fi 12 >9->:6-'-l;;.-r--.,11i C---r,,-ti;;Ji Jt{tit d,^i

:l-t-:.l 9 Jl-t-i, ,= -- J+ er I i I i r-i- 6b;lry ...*.-

(.iJl) v*a = A/Al i -V,rr j km/h

.+_t"i dL.t t.j.-.L;

:lr
1)w/p= q/YVkm/h ji:* u-h u. \v/v1o

(u,) Yvp = - r/\v i - vlnrj km/h

1) w/p = t/Yo km/h ,J..f ?-h -irt +, l'\ivo

b) (b).t-*

4.. krr/h t3.*,\B elt; dQlJ" Y-\A\

U.e t+.fS c.a <-1 ..:-l ;t9y l,ii !:# 4J

1ti;.,r1 -t)Bl tl I rltcf ?-h -i* ! Ue = \ Y' ' knr/h

dJ<,, A c*.n, B Jlll- -r,r ;l ..:.;i!,r, B il il 
'#

fd--." .>er 6-fV;:l.url i utC F.

f- I A0 rlt... JS.i,

*tr

l-l A? df.... JS.i
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t.f JBt"- Y-A ul,r.t

f-l1l 41L... J$

R=9m

t-1 j5t- ,-,1 _,1: J-il3i,s. 6 ;+JS,r:5 Y-\lY

d--Ie 4-.f cJ,-[*i CSf Gf \:# 4J u,-,-1t of 1s:.er-

.-- .*f 4 .ir>,-t u:1h Jx ! ,.,r-L..l: ./i .Jt-.r? 4

-,1) r.!1) 6 ,:,,.1 a-t-lr .[t \, . B l: A ;l ,;:'.5 4|1
l1 ,.li .:1: I W ,-:i t:L-ra ie ,e ;-r,l or-1s irL Y

.J;5 J-r'J tf:et- c..6* -l) JL^-r rl-r:rl C c-i-
N{oP) '

r-l tr <l.i* Js.i

)) 7)A = t mls :-e ,- t-.: A .jt- F-;t, Y-\qf

,- *l.to :.5* .16;a tr lt g_f .rlS'-x .,1r oJ..i orl,r ,-JL:.i sU:"|

+Lii ;:5,.rrU" *.lr-s tSf p-l.a 4'-Jlj q cr'i.J:5,,.

-e.lt.A Afut-i 4-.: i-i*J ,S-f en-,- 9$LJ, ,ork--lB

..l..xL,rr V m/s

:trd, = \YlAo

r- I 1r <li* JS.t

+lr

r- I A1 drs JS,!

6pA Ja.tJ3l roJ---.l o:lr Jti $AJ 1: Y-\1'

d.Jt-.l: .J,-Li,re ,rL o. km/tr c-1ti ,.:-c- L l.l ,gloy-|.:

,.J:^5 +ti J^ 1r A knr/h ,.ll::, tt lt 5f \te)' B ,k;t
B )*,;t J) rtu &- -r--r sllA ,k_;1,;t*,J.or,rr

.J5 ..* r;

olg .lrL.-

\A km/h -* ,-3.J \A ,h.--il,.>-er., Y-\1\

&:-r 1) crtU.i .tsU Ln J,tt- , 6 B r.tU -r,_.r

6,1a,-j; U.a.-t-5;-*;,-t-L l:^il$ F* jl--t

..r-tr.f .+tj _r C) = \" rev/min e-r-
y6,8=11,.i*17..j fn/S

aun = Y/\Yi+. /1YAj m/s2

f-|1. {f....JK^l
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illJ3 .S,rtL.;i .- tcro ,_l4i l.f

.2r ,5lor--lr ,l-t- ,5-- 
",1.1 

A .gL-.;lJ, .FU Y-\qV

crloJ-,-l: .1h-. .1.t B.5L--4tj.1 I eib Jlj fY, km LUjrt

4-.: d-r--; 11 B.-rk^! .r;l.r .,1lri f'lr. r km 1ti;.;l 1: ritr..*-r

* tt o*ite :k-i ..t# Vb A 1r .,;le: * 6lU

.,1: R = lYV\ km lt .*j F t8. = I/AYY mls2 l, ;ru;

osz/r = r/tt1i + All\j m/s2

..1..&.8

:tr
t
I

z- | --

I

I

IA
ra-I

l
I I

)----j--'
I

t, 36 ooo km

f-l lY df.... JS.i

of Y, '>.c.* L. 4.t!.js H) J<J 1r Y-\lA

oJ-.X c.rl.: .lt ji rl.t-:rl J) (\/AoY km/h .J,r.r) ,r,_L;.:

.J. 'Sa.u<Ji,,r:SL ob cg_t- +lt 6l: t ot.$ iSF

t3.*,.)jt-./ l_s d, t-'-91s,*i.t-r .t_.1 la.'. L ,1,J.-:, rl-url

.Fl .- d^J.#i u-Jlt tvo m/s u;,:S u. c*.;,$i

:l.t-:rl e-5 l5 cSr,' s;le a'Jp;r 5l; Jl ..i,1 f .o

\ a u.9l; rJ,-t*i,rr .,rt4l .5"L +l!.J tr ,F:y' \ir

Bl----tt, 
,ro n.J

..t;5 Vb 0 = 1.o cilt
,.t.r*.,@'1 ,'..
. 
,. 

,.:. 1.. ,: ,,r., .,: .

':l
,t.

..:.Lt,:::: . :

l , ,,.

l:..t:;1.::
I

' :lla{, ,,1 1 \
i,' dt 

'

--*-i. -* -
, ,,, .' . .:: .

f- I 1A di.... JSI

, s-\i.-,,i -1, o.r5 \1 ,.:-e,,* t 6 ,J:-:5 Y-\lt

r5 .-S f \teJr q dL-t .i- ! c,*l 5r,r. .1r ?f +
;: ,r:-5 .JSu, >sf J.C-I 5r.- ls ?fr q JL.-.l ;l
L{ + tf:ot- r.:g-a.1r) $r._./ -,* .# 'k 

q

Jp,>t r- f(.r,-r{ ojl"til l1 c.llFl q;r y-r;J JL-.r

l1 ,r,.L.1.: Jp-tJ Yt llit *n ?"f + 1r.r:-5 U J.l.S.,,

f-t,S.t

A 4J;: jl -Jll ,=)a.JJ+ ./i.J.!J .i- Y-\10

1 m1l,rl .rlt.r s.* J-5:f.4, rr:iir Jq .i_

t-.r l'5 A- ll 6l+ ^-L:. B +-Li; r- ?i ,-E ,bri-
.l ,-I cJr> Jt- t) ui)l ,lf ), _,1) \. r km/h c-c,*

Jfu,;t-1, 
"iU:l-r:.1 

tr,.i:"x e';13 fl .JS.s' rrfJ
Li + lJ d*i ?,,-E \f J 0 a,-9|;,.r^iL o ,o Jlr.

.-t-.13i.:--t n tgch;

0=\Alvo >9.-e L; r,-; qlr

,Su\t. km 1tj-21 )5 s::.j o.1l9L '5,- Y-111

Uf .gl;l: 9 oJ-.-l orl.r Jlj JS-.i, .glorr-1.: ,Joi -,rl.r, .i-

te. ?,tr+ -,11 
..llgL {S:,tfu .J-lUu, ,c-l o-ui ciJ

,EU (-" J* d)L{ -,11 
l;-l Ja; 1.r J olf c4- Jt-i

.;_l.u*l tJ,i; 9(...,"z ,tU +, ;l u.Sy rl-u,l .r1j5.-r,

./vYq(\.-t) rad/s h,; 6lt-el).3r 91YvA h irn;

f- I 10 df.... JS.i

.-t-!"f
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l.A J6L- Y-A u!*.1

ol;"- t* A e!al-* Jtf-V, \ d:*o 3: Y-t.Y

s ot.f 6J Vt-! Jt-; ;-U 4-i +U ra .1r Y krn/h

c-{+ _rr b j*.r +U r^ .1: L knr/h .rl;.r tr B .SQlr"

t.\A -hU +.>iBut- g,k.! rJ-ar ,)oS e-e **
c^{-? J) ^t 

(0) -rU- gal u-i;9 o.rf ,-,t...- n/s2 .-.....-

.-r,.,r-pi c*.r, ls :-*,J 6,J .;1.[l Jt*;l :J:rt-

orl.r ..11 ;; +_f ;l tSr> r -,1t-ci -11 ,- Y-Y.f

r) yts oJ-.:5 c-iL-rr) B 
,"+t-6.. i*-;! rtXn si)\.e L o-t i

oJ+J) .:*l.1 c-* q f+*. Jo; 1r l-r+l .("*5v-fi Jttt

J) J J.-6)sr r*'; J<- ;r.b l: 
'i* 

P .b;J )t ,fr ,
e,l:l r*g; elJ-_J) n*;7)B = V m/S C+t-! ,ll;y ti rl-Url ;r-l

&.*, Lr lr .'/r (1; p-rka .*_) gt-r, ;{;tr .$r./

-:V1 ,>15 g P aLi; jl f?te" 6 ,Sld;J .1r Y. rnls,r.iil

vt i ic.* 1 ;2-) :Vl tt- 17-" 6 A ,.-ji .JSJ

;l .r-5 t* ajtl:-!L--rr d!'J -rr lt B.r{-lti t c-j

.# .)A-e ey ,3>y-o '5r>
0 = YY/.o
:ir r:: ,. .:'. - 1

., i r,.h' i.ii -: : ,::i
.: 'rr : l,: ,.' r'

r , ': t.:,,. t 1

':..r'it: ir] .r-l

t Yun = Y\/11 + Y\/1j m/s Yl:+

r-r Y.. km/h c"t--i &.* t+A .Sl..il* Y-\11

6.ll JL- ;r r5 l; B1.r-,-151 .' 
".1 )lst , .pl ass-

crt r = 1, Inc$S J* fl .J^i56, rf tr,-t.!tr.f ,',:l.5

-,11J-i, ,J"t : F"l'l *+U _-- :) reJ) o c4ti Jlt- \ 0 I
0 = \ oo r-J .5le!r>-l .1r l-2 -,1.t--)tf a ,-rtli gy 13 s

.-t;5 '--^;.J-!L -- v,- .9

Ua = Y.1km/h t dB=./[oV m/s2

B

Yl-r

f- I 11 di.... JS.i

o km/h ,llX tr Qlr" Y-\qq *Lu 1r JSI Y-Y..

-r.r,_)t5 a,. )-a:'.l.tt5 JJt I *L ,-,illl 'ior +B y'-1:

,,,Jjr**- c+.j.:fl: 
i ;,:_::il

0. . krdh Lr-Al i4tj ief tr A .Et-.t-* Y-1. \

t-r 1L;'.rt sL.o ;: B,Sttll:" 9 cry*i jll; JL; i+. {r

.c- .,1 ;l9r- i ,J-f ?-* tS_t* \ 0,. kIT/h \tef

sgl'try>,t ! + l1 B .gt-1l.1n D, cS-fV ti ,J.- tzr

;r-.+ .q5 j-.i.J ,r-lL oJ--x ,j,l,.,.Jl A J S il4s.'
:y-c ,gl:-12 y l-l BrggV ':-SV D, 6fV *>e - 1lti.

1L,i;;l9r 1.r L-oL.nl-;-o Jt .r-S ,-rL-.- B .*t, rl.urly

9.:-:!tr,rr.r9U; 
6-,-L! 

U-i.-Urr5,r. ;l1y -il;;,t Jl -t:
Ur = lY[ km/h J Da = Yo[ km/h :lr

tr/,

l,A

. ,1.,1
. ,1.,'i

.q,, .1Y'. :' 
.

:; :r.1 
,

..'-.,:,r fi.t ,

'' 'tnu,,,' ;.1/
..:,1:.,' lt...r \

$lv, ,: ,.,:'

r-r. I

,f *

df*. JS.i
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olri ,5*;lo.*,u - p9c ,l^ai lr9

:l t*jl .t-.: ()al-) d>J .1- -,1r ) Y-Y'l

3 :sl> jj' cJ..! o:b jtl.J ctiJ, :: B )\h.A .SQlr"

t J)UL..DA= O. fn/S CJr,- Crt-.i \:t.,- elL.r.51.,11r

.rl.u.l 1r S? . tlf ,* -L;;r 111y. ;t' ;l u-,

.-trL.;.f J<- att ", Pe= \r.. m LU C ub 6:*

'J--15 j..- i!'h ...- :. :l-r 4t;^ yl:.i -l .3J- (-,iJl)

.gL-Jl 1t'; j Qtf" Dr.jJ-,2l-tn c,,l *; r,l;, (,J)

.-rF Vb r;l:;: rJlt j!J+ J,..l C c-i- 11 ,ti ,*, p,

('.ilt1v*u = o.i+o.j n/s

Bun= \l\O.j tty't'

(,-) u, = , 1AAL tn/t' , p/ = 011. m

Y-Y .7 'lr.-'n up-i

Yl-l+

\Y Ltill.1rA;bl; ? )# AL+ll* ) Y-Y.t,

oly U \ j*.)- s S,! :ltl, .pl .>-sF g 6-r-_E

q t*:ilrr g4l1bl1 .r-o)u, ,i-lil +ti J^ 1r \/Y m/s

.J-l5,r.. .,119r- \A km 1t-ii-2t1r r5 6F-t e4\* ,S_r

A .>e ,* 0 = Y.o '4;J..1.t Jt .c*t oJ-i ig;; d[.Li

6tt - B sllp, &L-.j l3 *, -1; \ " ' km/h ,-ilJ,

-rL-- 4-L-J dr--l ;l; (i 2'i 1>Lz,J-iL \0.. krn/h

..'Js

i = -./1W ttt/s' t g = \/11. (\.-t) radls2 :lr

'i:' : : ., i..r:.. .r "
.:.:

f-f .F dL.. Js.i

c-&.- til-r :/.1, ,Jt*,{ dj! .,jj6J,?. ) Y-Y.0

A*_-iq 6_r \,jil r, '-=*i f 
.o r,--911 ! U. = f . m/s qJ-rl

,yi P.9)b'lt m:/-1, i:JJl ca*iJr .S;u,B ,*f

:/r t+.5 ,;i p.n; r.2b .:-a.,! i t .UO-rrr ..r-tr.r

u.U; c,1t! c"c- tr .-^r.1, ,si e-r q 9 :r"i .r,-U 1.1

\ jbr- B Ad;tr .rl d err4.i + +i q .J5 r,J,--r.!

n,F-S ulniy.r t :r-r li cJL.j-^ 6 S.f Vt'*;l6JJL

1tjll 1r ?t, I c,*l .,l-b 
"t 

,?f c-r*iJ, .J-l

11 c^r; ?t ur.riq .riJ :lt ,y: eta-,1tY/\ m

.J,5 J.r.t o-icf ti-S Vt r5 .gklb.J ;r l; B;$-;U

v,q/a = Y\/oi - \ l./\tJ rnlS
=lr

v
I
I

I

IL---- t

!"*

f-f .0 df- JS^i
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t.V 
'to 

a, 
"1..:- 

iilJ,i .r1.o, cS g Y-1 ol+

F.o d{ Jaro C,rl)S .*i. cS 2> Y-l

6l-t t cJ.f r:*l-e e q rjLs/ ,jo-- .&-*-ql.r t+i O-O-UO Ja-j; ol;i oS7 15:11: :3qe 6:113t
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4f J:lU.t;tf ,-lJ*3,f-f 4t,lJ Lyrt.r,o15:.1l: >.e+1 y-t-:"c.S7Lyrt'*-*JolJ-rl

Cb -rl 6.tb,lr,, l.li qJ-ll ':-57 L-i 6 JSL.' 
'P\ e.*..,(.JK. cSLblJ $ti o.,1! di J:6 ;-l -$'U

'6g 8f ;lrtt+.)[.:a.(--;: oS.l_lFt s )lst, )t Fb,t,nil.;'a ;-r,g J"*, .r-#"f :-,113 ili a,.671V

.J::..,6 "t -U c.Sf jl al+JU"

, ;-*,J Jr:'j oJ:S J,.5 sgtrt .,ot L-, Oi 
"fE \ s * ;t u,;1..ri ;r 5 c--l -t-i, cS7 \Jt L!

6r 
"1.-1 

rl.r-:"11r lJ ct .ttf ,-1.r.-..sjq ,f) 6,t-t b U-, e-S sr 1t .r:a'- s3 tsJt JL^.s;tt
o1! t 6 ,-S-VS-1 ;l u,;"..J::."..4 ,j"S + tr 5f jl .f.t+Jb ,:l,g.iti -2-9,-. "(,- :l"U"l ;: 6 6l+i3l ,5./

..:-;l.e o-;! n-, r5 lib oJ:l5 -r.-.SL"L-|J JJI u^{e :^lt;O f1: u;nj oJ--i ,iV 'f:V CU.rl :ytr7 412

.- ;r,ttf ,-forLiilf-f 4L,lJ )1 6 e_fJ,-1 .J:;S,r, jl.*?/6Fl 
'&:J*.SLn_lrl #.ttf ,g

''S-rt'd-S

U -tJt.i rl;i ,glolr fl j,-lJ.lr. ,:tf ,-l J4^-t tai u-r,.r s t-,o rl-u -b-; ,.-lpl .c;Lai;. otJi;.r :rt l5l

|o)J-.f ag:l|ioa2: a- 6lsl> o-;:5 ::-,1ci5,:l;i )lsl, -tt $lt t- Qr-r^ 6- fr- f l'Jj,-,J:S 5r> Lai.,1r

6'-lJi c>l-.a:;s sr:;-ri i.*I 6)r, .t>-l jV ,Yb oa:>,t a- *, di*J rA -l: ot! qsJ" Orf o4r-, 6l-t l-t-)

-uq -t.o. ,9lor: fl .tf ,S-S Jltsil t+i;l; d.5 -rts"r {! lt 5f d:t', Jt(-l nil-r a4 )^ ccrL.l ll .r*,ti o1!

.-JL .<, **, ^L- s: 6 ,gl,y-rK:* \ g 6st,Jb .,, A:\ e _S cS 7 $1" .J:5 c-S 7 it- .<,- 6st -r S-t -L)r (_

d+J) J) 6l;l: o;: 6 trC {.i5 cJt- 
",*l-l:1 

o:y .ritS.li c.4t ,W tSll. oe Jr d)Jicr oa^b o'..u,n

sp &-:l.r-rl 2:6 6l$jb Jit .J:5 ,:-Sy crti.rL* )?. Sa- rl*,1.1.: 6 -r'.iq -ui".6lo;! ft .c,*t &lji
4+ts ,-f'' 61,/r: o-,1! ,,.:JL-- lr+l -rr .::-S g oa*b )-t',y E:llW.l -,1: .r[.a:*, .)..a, t{ H_f ,.:;J,r, catS

*z*l ,g.tt;[
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lfl 
"Ft-" J- 9 c5r-' aJsL- Y-f ub.i

p..q sl;i ao..,..r;

c-,1 cSyte 'yrls..rt* - (fr-:i 'Ff 
.rY:L, jl 4 r,o;l orU-"''l lfu

;r *5 J::*/r &l -,'tl.JrE .,,-b-lrn tt, .6t-ri.;L.> r l1 o;! y o:113 ebsi +15 l5

;) o-;! J) d'.,1 Jyti!' 4iit+ elasi .ltli[. (J-iU ;".-ti oJ::5 F e6:i JL q r--Li,

a.-t l; -,: XF6;l:; Cf ..-r+j .f Jr s;jt* f--- 4 q t+i qii. dLnr;* ir .rlj

Cl+ ,:rri./ d:^r q .c*,1 p ))Jr' o)i y oss\ CVsi +-K 6itt Lfr r;.'". a, \"-l

;l oJi ) 4 oal-) rl-r.:,1 r.li-1.: 6 ,r1b3 -t { 7g+. G.',' {.:l-u"l ,,o t: Lnl-r Jt<-l

..t-lf"f ,.L:S un

.)il-.,l5 ,lv.l ql5;l ls F ts_f o1! 6.:"-l ,,1 ,G-tt.p y J r#).-,1-;-l 6,1y.;:^L'..r_lt t+

g-,..r, .:9*; J-!t? ls tt-S € JLel oli / 6 lt -?-l Al i-h 1l oI; :;l,e 6La3r.i 1 l9l- |4' d:u cr.E t:
6 *:*l o1: y :113 JJ4-i- J lP SVsi r.5 cr:lr .rLli r3l.r ,Slol..",l 6 t-rg JeV ,'-.,- .:l;i +*i,l.d./

.U'J:lsSF.iY:L,. t- aJrL, blt,J 6c.*l ./Ll bt,.,.-l.J** jl .,., te.r.-i"f ..,L-.- r,

o:*,-$ .l-l o:V y[ r .:;l.: ; '{"t--r -,1r .r-}-.11: .<Jt -l -;r r5 l-2 d{5 ,-j-t ,rL^ g...t ,l;i d":-f

ssf .1i U- g-,.-- t 6 els elati qF *-i-, f ,t\-t:l J€ IL^LIJLG il'ls ;-,r cl:;-ei a,rll;l c.*l

)t (frop,aV tr,S:t- by,4 -r--irr.-i.tir;r 6,rJl-- -,1) c,.!l P6:i.r:,-i" S;U-ly:.-tS.r, .;l .F
J-* a-JrL, d/-l 6.tjU r*:l: -hV r...r5./ orLit-,| ,S_tBt.J1t' u.,5r>.rY:L" )l 6 

'*y.c-l 
.-rbii

.c-l JtK-l ohlt ir*J-t

r-t-t .*J:<. .<jtl" .1: a.5 c--,.1 u*r) j,,- ,:4.(-. 1* :l:i +*i ,Jlt P J J*' J #) o.rLiil

.iY.rh, 4s.xr o4*, CyJ q J,-q Ui c-* c<a I .iL.A:*, 6la1ie....,.--a rl;i -; ,*.J J) .Jifl-i

66s-t oan"; a, .(J .glr, ;;3^,o .rJ- Cl- c..lr cJl-& .f-l q o+.t,, tr ,*! lt to_l-r* ,J.J-"- ,g c.J,y S-f
f-0 U f-\ 4,JF"j J.iL" .$l.r: o:l: 4tLi g) :l>t. ti VW 6UJ<- -r: b;.r U-\ ,-b :tt g J s:ls 

'ttV
l; Lu*j 7, ,$_fr kji 4'Jtt ! .+tr"f L"*: 6 c*l p-..a :l;i q=..r; -rl JU e'i .J"L-: rg\ &j 1:

:l-**-r cJ4-, ,Slr.ls Jt> ,1){" J r;s Ui l) ,y f -&6 .u...,o rrrr fuli L; ,"}.tt - 
" 

r*'*t-"
oa*s cSld".rl_' ,Jjg,' J lP c5t# t-V s ek-r t: -b tr-r ca.S dJ- l-r:,1 6 "t.5..rrl-e,5t .+S 

'h C"V

f-rt'".Sk*s \lt -*1.:Y-ea3" 6 Jj! ,-kl.s-,/"L ipt- )J..a,,1r.tK;i..r-r,,-plo q Jly"f 
"$..-;r-t 

r-rrs

.iL*l-'.r q.Ll-.; t t'-.F efS.l S ol,J' ua;-Ja a.Jyl 6Lao:l: a, +.l.:"..r ;fu.tt.1l+Jl.,p..trr -bLi-1l ,{--tjga-U-. J ()-

r.r c-+'5 ,S-- JKu.lJ oaj-S a-h :t.4l,:*. Jr Gt-s ull 6\Ss up: -r-t -it-e ..*, J^lJt 1l-r,--r, u-;Y

6nS-*r?l-fr1l1-!r--r,Sll-S gi-;l b:t;,lst-l*";l!r,"r"9.1-l -i-f ,bJer.sr,rf.,-r1.gf#

'Js 6'
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olri 5*::.., - f9-, J"^i lfY

.hriJl Fi.itl... 6 2> f -f

'e r1--l t: J --JLI -;l5 t o-;r c.S7 ,jU ,t-t' y: l.1 Y-Y 3 Y-Y .gtorl'>.1 -,1) oS e.*, t'-,oU, u;51

p p 1:..:jf J-lJt tlp s--tt.:-21,. .till ;;,^.,.5y f-o u:+ s> s $f L)rI\ JarJl f.:ia..- cSy
r5^;L; L; djl '. o:L ;-l .r::.."^ d)J. J,6 .ri ,sl-r y 6 tf e+tr J",LJ J t-;a.J l-,l ./t-.?l .>6.,- ,}4

f y st./:Lc" Osp q l.1 Ln;.r bltg J-1f ..r-l t:.-t-t+.f jt+,,c..1 *i ::-f f (fr f -t esf &

) -\ ?)lib * e6:i jl ,€C d.n:-t, lt--?l .*i:." 61111 1 
'l-.d.r, 

O 
:r.rl: 

-llli d)J r_f f--.

.r_;jl 
,.--ol_9,- 

,.-,1*.- 4'. € 6J)

r;e z j yg5L-orh:.| 1: -rL;, ,g1f, .-rt--.:Jl m1.fr le*Jl Fi:*. ':S y c,a; .Jk" ol-f * It x ,4a f I

.L-l-€ l) Jste q f-f *blJ ,t<-l ,SLn"iJ;, _e :y,, J-r1.9.>

EFr= 7n 4,

XFr=Q

x4=0
(r-r)

b-d_1" tsl-r-.ls " Ltl-l a4, )^.,r15 ,lb -1: ,p::..:t' cS 7 .:l*rl -;: jlas.' ?tiil t j1"." ,S ;!l> 6)y.

..:..Xlr e"^lf

(r-o)

:X:-'lttQ;.4 €a 6lt J ./t- 6
A=axi+arj +ark
o=Jolr*otr*4

XF=XF,i+Xf,j+14k

Frl = J€q, )' * (rr, )P * (>r. )'

2 Ft= 7n gt

LFr=ma,

DFr= 7n s,

www.konkur.in

forum.konkur.in



tff JaiJl F:.i:-.. cSz> f-f ,Jiii

T.8:!00 N

f-t 4r9.i AJ.i.,,.o

o:ti-lJJ-JLTci- 
"!.-l: 

i 6-ts (StlJ &-,SstVo kg lfr *.6r/
AY. . N.r-,lJ J)tt 

"1 
t5 f d:5 .JJ<- cJt-- _,11 c.S y Jll nlU Y ,rt .,r: ..:*l

)+ Ft * JJ)l;6J,)jl or-: oJil_e*R.3b1 4LrU dr,-t sh s:.'>-l

JS Cr* .-r-5 lr- l-r **tj n- rlt-! 1: ;;jLi 6yq .irt 4r. u tter i c-.1

i

fi1"
nrr,n.ru = r* N

H.

t
.\:-lVo. kg _ljl.l I >y ,yJl*l

i,-.-L ,rt-t Vk* o2a J $l--,,JJiLi Aet .zai:l;i r*; 1l .c.*l .'rti .Ju.iLr, c-rtj Lnt-f 45 ;irj 4trE

I?Fr= rnarl 8300- 7360=750a, ay= 1.257 m/s2 
'n-i''l

2 4;i....-t J'-.rJl Fe.J--^)cjl ,-rt.ii .:-/"f .:111 eii J drdt, r:.* tu )J, dbq u-h :l 6 l, 41r. 1l;
).t cgl-t cS 7 aJrL, ;,-lyti .,.:-l o-t ! o:l: 4L.i-J ...q rl;i q*J p )/ rJj3 ol,*-o a'. Ji C-l tlt. -,1r R -,ilt-.,

fZF, = rn ar1 R - 736 = 75 (1.257) R = 830 N

:r:*l ;.:.-

=lr

la," = [ " 
a,l D - o= [j.zsta, u =3.77 rnls

=lr
.l*i. {5.i

o(-2 ,2 Srf"/rrt lfi .,->a; )/^ uEele f A 44)l ofp>ct Uffi t, * = AYt? kg .p(r. o,u V, pffiq,- /. e/i y' O

.c:.ul oftt 1At UtAa) L/"p-l p ep
,{A H U6^f lelpa 267 ,et-* tt.!, a}!,^ gat eQ"iial

f-f dtoi 4L,..

*f .;l_*c+U.|,t5:l.t"l 1)Yr. kglra *.gi\q-f .<JUl .<,

J"ti {</t<^ lJ e(iUl -,b-; .::f ,g J;.5 A ar o-1.^,.! J"& J,tS L-; 3,:f
c; .o .q5 ,i--::^, ,6f :lt 7 = \ lL kN .r:*':.5 .:,'.i 3 'Pl 

o1* q J,:s

.+5 l-! b :-i€ ;tls W-e J, .r.;Jlr$ .f,ts L.-" s P $ cti

o
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ol.rc .S;:.*, - r.9-, JLi lf f

eif -$ 1r oJ! .<-- i;lj-c q d t.6;-,.; -9 c$Ul :t;i a-.-; J) :Jt
P ,ss* tW = mg =\ "(1/A\) = \llY N.li-l .Y/t kN J-,iJ, f j:5.J.ilo-[.-i

.o:-o-.t J.:Lj _;: y .:l.url '1: .(iEl .$lo-t-i o:l: gLL: .hK .irL )l a-o_9 x,, -tt tsl_t

'"r-l.rQ 
.:.,1lJJ .:3,73 .tt* 61.o 

:l.rrl ;r-l .r)llj

Pr, = o] .-r{*)-r eoz(]l)=0, P=273 
lkN 

*,rr+

I

:,',11: 5.f aJ:L, 
-,11 c.x :lJ,:,.| -2r o

qlr

.,Hiil 4JSi

6)ye , u-ott o,jr gy SX I.p-A c)o\l;ii*o t/ 4))lt^ y ptit-l ,elti) 2t)i^l /. >*o >l,^^al 2 <:.tl'o:la c56t* "2tAi)t 
lt.

i>ytr' Oyo, Ur-l ;lJ. lr-i ,trt-Up ,ANl

f-f cit j dJi,"..

coJ--.X orlr dt-5 c^ :.i jt 2:,rS1l- cJl--.11 \YO kg lfr \A A6*
fl l-Ss, YL{f.o:# 6_D Jl1 Y.. kg;r.t \'?i oJ3; >:f 4ls,
f-,,5r-lr c-e)/ e$L./0 ,.1J. )lJ.i p: oJ:S;^, ,,(.:,.. 6t<llrl ?--t'

.Jis j..a, ,S e r)f J E) c; B aLil 1r +(,t*,o

+f .ri.,1l: !l+-_rl f- q A 5-*. y oJ:5 eWf 6 .:-l (\:,F
t-.: .Ulr"f A ..*! ! lt ./E . i i oJS .5Ytr .3Jt q ./H *5 r:-l L9*",
:l-, *: -.1 -,-.11. JIJ \:,L; ,f J-* .-+5,/ .)L+l t3-71 u--l

V* ), 6 ,Fis -lt cdl{:*i .,.!ti .,;l.ri., ,.1i y: 6 L =Ysc + s4 * OU Jt$'
.rrLj ! c :",.j cl.;c d.rlr jl 6; ,j:--"..;tr -r, lr .t:f .l,J"U t, ,.1-l oJ-.x oJ"Fr

lzF,=^o,1 *m[i3)-troz(*) =200a , a=7.30rrils2

,F,
0=2ac+ at

I 
5t<L",1 rr;* r o:y d:f -)x-e.Jru t<-.,a ,sVr 6 € c ucs ta;'-l y

L_l Jlfui lJ Jrki.f J J* J:L; ,C ,ff rl.lT ur."; ,6.it;,1 U.r5r,. rll.11.:

,rr,n.rl* l. q o.r.! Jtel o:is ,,.l-r s:,.!-r) o.r:5 t Jt4i. JitS -,,, ,,5 ."r-l-rtr .)jL./

W=mg=1962N

i r:s r,g
6ln
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tf A JaiJl p.i:* '>S 2> f-f ol,.'..f

..!l dt-..(,- C ,tt./U- ti o.uS sb; 5 J:5 4-lp .r!,1 ,-* .5*

y :1,.r:,1 ;: o't,:.3 J:L; ..:*YLr q lt cSy -i>ti p1N "St<trl 6J1e,-\nsu" dL.:.;.:iJ:.J3 tl;i 4ti.J,,

N 200(9.81) cos30'= 0

:J-or,r,c la.a:i

N- 1699N

:J,o:,re x:l-u"l s: c5 r> d:L, i

0.5( 699)- 2T +200(9.81)sin 30' = 200a.

:,-;1, ,-r-! u-h .. 
'>S 7 :l*,1 

',1r 
6 * ,Sl-t

f*f >a =*af 125(9.81)-T =r25ae
.u-ig \:r$ l) O.l-* yT s Qt t ac cly aJ:1." .- J- tt

ae = I.777 nlsz ctc=-0.888 m/s2 T= 1004 N

:U :-y -tol.9,- .tl1, S *. Jer .&U .-rb.i lr 1 m b-fo elt @

b'=z*) uo-,tffiT'ffi)=4.62 mls :tr

.t .eo C,rlSi

.rit. /f,L' J, ,fit* 66d2ka 6tl o1- o2li;ul ,:tl'o;aa tt p-lt ot@ ,4,^t* /P^ dh.t/ aQ Stl. owit o2|y';ul ,:tl'o;ta

,pt-rl> oJglrt c)>t"r' afu,t,, )t .r-Qg ,-,"-:'" CyQ o^^! 4r. "rtUr" J2/,u.U Alp6 ,).(r, <lll Sye q-"tb 11

)yu ll,lf Jr' vt; ,-:P o; 
"iJ'gr.t71t. 

.c,-tA J* rt;r,frlN )t ,Jrff = lld N b-YT =,/6N+ r,,6trt|)sinr."+ l/l-lN

.<:'"r12 pl/ ,sii A J* ,o,,* g| ,2 of/*it" diit) 4i T = IYO (1//l) N O"i 4;'. 6th! d;

.llaga ,:t40 H dtt" ,?Ait ,/ii"'i, ,:^t0 a*gaz.a at yl9 669sy Ug(

xF, =6

[>r. = ma,f

o

o

o
o

o
@

z
s

t

oj

f-f ditoi 41,i,,..

"<jU "<-" 1) y r.1lr \ . kg f.ll ,f .f ,J,-J- ,j"l.S ,4 ..U 6-l,.b J.t

,-iJ::., eWf -,: ./i gt-5 ,[Li" 1, .ti c-.3U, dr?:rJ c^$- ,F J-r" ;1";i
l; R c-.jLi., j ,.:-l or-.i j1 ,|K-"1 y: F-t";i eV .t$ g ;lS uia-li >yt

,51 .rls r;t-:;;r* l"-r JK...i, 6* p o-tt' a, rij:'t+ --r- 
tr..ll-r.f

\ n/s 4-- ;S :'cr, *fu"l ,gly fj) t dL"j ,F;5 LaJ Y m/syly dr I lJ JJ"I
y,mla

rb=2sy's

)t

.J;5 ttf, l1 .r.t" ,-,r-l -r: ,Li * x lLeLi ir,q*^.o j -!t- ,-.oK
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cilro 5*:,1.*,-tp JLoi lft

U=Ym/s3R=ANrl:t:tl-,,:trbk)lJi'J{,:Ar./dti.;R=*8*-*L\r>.or--&.jLieolel-r:J-

,;f ,-lR = YuY ,,-l-l.rq t =4= Y N.s2/m2 6 -5.-l"r- .Lll ..li -;:

:".*l-lQ ,-t-lir"f R.JJ" ar or-;13 el ,SJi W

fZF, = *o,l -R = m ex t- - 2u2 = l0+ O-dt
:ril: e+tf 6r$Jt$st; trr;:. clrf l-r- U

I'a,=-s1"4,={!-1') .""Jo Jzu, lu 2 )
:U c*,lyly clLj ..:-l D = Lb /Y = \ m/s l5 &-f ,_,*llQ

,={.!-l) =rs, :tr\ t 2)
.c*.'to ='1.7(o+Y/) (cJst .$-i,-l cr$ u=dx/dt ;t 6r$Jt$ll L*_i qiU Y/o &le _;r oJ-.i o:.r*:i .q-L,aU

:'.1 ,ti

l' ,l* = l''t lo 
a,J0 J0 5 +2t "=frn1s 

*2,1,',0' =3.47 m o

.t .en Cfl5i

)!i,lr. ai'bl) ql R @ ,:^a!o at

,2)2 c^i4tba x = S ln ? ot1, rr. o/r4*4 I /ctQ. (l,"tu Lo, )l pt D .re//! Ltut/. l, x LoU yQ;,i,,

f-A dt i 41,i....

;6Ji .:l.r:,1 -l c+t-i JU-.L ,gl;lr e5 F esi rJE .:; ^ lf * elu*
k ai ss ri r.r-:U 0= lct .Sl .tFC )t-i -irt \ 6)F c5l+ 6il J..r;tr.f

* 
,Sr-,.,JlJa, .J,-L; cS7 \ tl; rlt'- ,,11 Q = o 2s $-P fl ; r:-,1 r:,ti .gr.te

.st-<L"rl ?--t'.r:s dr-:$ ls,t-1u' cl$- t $* e= fil\ 6 a#y tF
.-t-!"f tt* -rtl-,t * : S* dr.i ,r{;-

:c."11.r f':"lf ,os; tE 6 y c-(? -;: l.; c.5r> rJrLr rg--+ :l;l +.=,.j ft )1..,1-? :J-

fZrr=*or1 Fcosg-ItrN-mg=*# O

,5 :1-r--- ir-r qJll 6;Jl$al I0 = lct cl.:b',,lri tr .rrJ N=Fsin0 6 SC./t+l .riit rl"u,l.,r JrLj

o

o

,,W

J, 
(o.or kt - ltrF sin ftr - msVt = *lP

:c.-il: 1.=ftf
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tf V tiJI ,tii:.,.. ,:S 2> f-f ,ri;

:::r5.r, 4+:J 4t

Fr.
7[ti" 

kt+ 1tr(cos/cr-t)]- mgt=mt)

'i.,il;Q 
.t:-S Cu = o J t = ttl\k rsV;, 0 = n/\ 6lt.

ftt. pr(o-r\-ry{ =o t ,=ffi .:r.,+ o

.gir eUij

a-btl, ;t c-,aQua 9 .i/u^ U|EQ ;t t?.0 ela, q'LoA AQ.y 6/te att+/+ )t d.0 ctry 4.t ,fit. k / gU &-, OQ q 0 y' O

+/rut-t tfru = ady

'iln ui-. vi /,rt^t /Lo' Atfo, , k q tt.t* of2eAun orrtt- O
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cilrc .S.::.*, - pr- J-9 lf A

f-f dt... JSI

6 ,-;e t-r ,k:'l &-,yt rit;i * stY-t
git*. )l ,H ,o:f ,5 r> \ Uf 

.| . . kn'/h Uf \
Jt--S- 7-* tk4 rt e:i -St.ttj,-t ' Li;r.0' rl
./t! r.5 ,-f-f .4:si c.4 1., tn t yJ g.J,J,-\-\

.,:. .l crti \0.. kg sl.r,.,,pl .J:,^6

l.'l = 100 km/h r'z=0

f-f di*. JS.6

o.vy.1P ,gi) 'lV ,rlt Lgti 4,nY-O
t.j J--iU l-r,(7,cq.SQl;" rljl q (R t:t,3W .SV-T

g a el:-It+ I .;il L{ d^i- 0 +9ir; c;'j .tj|1 [1ill"

fr*(, rrl ,',1 rr tlJ;rl
t- l_n 

JrJl

n=sinl + I
I

f-0 df.., JS.$

;tg. 6l1b f .. MB lfi \.*a tSt^*l-p 4 f-\

Yt.. kN,*.tt.-l sj.;lJ 6tiVi't ;t.rs1 6 ;,-l\c:t-r

qJf .r+j jl ,l.r; l-r-7 ca"-7 6; Jef ,f i lt

,6.J u.* rl-t-rl 6 ,p-f 1r )91 ,l1s rlati,J::fs,

uL.rstt,r*iLA *B r*.\-,-,tJtiJB \A )l"f_Yti,-

3lrs '>,9Lj- -11 
..r--.,1-9i c+-l ,:1b 6;r;U :--l nS

*lr

.+S -b* 't"L.,Stt .Ff c-sL

Jit..

,ojl.ui" Jlit..
V m/s elel U.* tr o. kg lt \.r93.u..a t"-\

.Stl.L.rl ?--t' .tj-:'4 r7f-Z . ; < rl.r:,1 -;)J = o 1)

,y -ii--- iJ$e di-l .gly g.rY .rL; .t-l , lL ,*
.+5 +t-, l1 X o.r-i, or-1* qLati 1

t = \IYAL S 9.I = l/Yt m :lr
uo = 7 tnlg

l"- l <t.- JS.!

!- # t-.i f-\ db s-frF o. algJ& f-Y

t JV) .>l'4 Vb; J# &t!, \.".i drt'"q .jrL r, V rn/s

lq l, -r o-t-i !rJ,a dl,rU J a.r>, Clli -ii3;, 6ly ;-1Y

.-t..!ti 0 = l".o (./) 3 0 = \0" (-iJl) :rJl ,-r5

f-f dr..- JS.r,

,-a.,o ule y tr gi, ti \. . kB lF \ j3.U f-t,

4+ l+r e*t..:-l o-r^l o:b;lri cS-ll.rrJ q! 6u
.r:ti 0 = Y.o (y) 3 0 = \ o' (-;Jl) :rjt :Ult J^lJ, jt;l
(.;Jt) a - o .rJLd cSr.- r.r1.r, :lf
(..-,) a = tl. o't m/s2 Sc cSr.-rr\ .irL q
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trl Jt. " r-f or.;i

dl4-L'.J jl ,.r-l e.iti \. ,.lLj -lr , B y 6,gr.btj .t-r 1l 1.1

t>'12W (SJi )1.-t;5 ::b ,Sd $f *. Ui A S

.# -W.e '^5i 'SlSLpl Asi s l_f

lA/B=-Yfl"oim/s2

veta = -\\/ o i - Y/tvj lr/s

*lr

CF a-! uP u.,:i S.'r,- t :-Flt ar-p7r l-\'

.r-,1 uJil.2 r-5 c"".1 ,57;r A knr/h Jel tl ,-Sll.t*.1

.t;--lu, :-#lt \/Y m C.jl*. d)J+i )l ,-*, S t$,1

q 5J,- s tflt ;:r J[^dt Csi nil-r t> n 
"L-l;sl 

.t.a.s>

Li Jt+tl ss >.ti! Csi y c-J lJ )lJ*,.j. CL',>l;lt,

l-fr.4rn-..*,.c-.:l-j Uf L +eg au cJJ- ft<l
,Sl-*,ls ,t-- tpr.r:-lYY. kg 

"r-lti 
L ,Sx- eya'

..t.:5 jL .l>

f-l di.... Js.i

f-l ' di.., JS.i

0'6o 
B

F J[.E

f-t df*. JS,i

.(,. ,," 6l-t,l.l \ O. kg ."1 .:-l a 6t-* .-rl.:.j l'-V

lrt J.tt<t rl jl .1l5 r-la.,. ros o:l.r clLlj .:J[- 3r .11

.# -b*6,tt
(-,iJl) a = \/[. \ m/s2 -l (.:) a =Y/\Y tttlsz *lr

(d (b)

f-V di.... JS.i

u.*,tr lt 0,:.1 q dln., .;)!r ,J-.rjlf-A
u A ALfi i ) otf l+ ,-rt5 \.ri Jl )u€ Yt u c,.rti

A daji jl ;;.iJt;l .t- c*,1.r lJ J:.!,J,| a ?Vi ,by 01

.# lt.Jrb JK d 
"L..-rt 

oxil-2 .r(j-11a 1.r t.t--29i.:*-t,

.L-V 
'f 

_* l1 olir +i j J-a:

a-*+'

r-A <r* Js.i

.rtC.+ ,51.;b \"t . Mg f.ra uA ,4 6t-l.1n f-l

,lt: c.{U t-r-F 6Jti t+-i;f fl.r5.r^ tS c--.11;r,

.r-J; .6r1rj .tit{ C! jl ,iJ-i *tr ;.:-;.r l; Y.. kN

\ slt:t, .rjt-r ,Stgit q B .5"-f cSL:llf .r5.,,

cryJl lc*,| i-Sf Jl'--- 1r Ua = YO km/h qti tUy'

A e tJ.-,k*i : er.LlU c.lb ,).t.1 xll J..i {<!-l

,1,

200(9.81 ) N
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crlra .5;:.-, - ?r- J,as lf .

ol5 ,L-.o:,. 6s* iSl-t- cSjtr .l\-l jj f-\f

Fl-t- .JS6r rta,-l t4:5l9.iYLa;l ;- l.1./1 N,pUi,
U -t.-l+ _#-r-f -) a-. rjlyu, cSlna.r 6 P 

"i.-S 
6a|

6--r+ P Jl 9c- .l.r-r-it ,r.1r! Cd k.flt ..,,r.:,,)Le;l

"tllt-rl t lfr;l frrr5,r- 6f; ,.Jt"";t ,.l-t5,rrri oL;t

P=\/AN_r\ JUat

.# .b-e t*-.,t qE

:lr
t50 s

r-lr <lis Js.t

oi.g.l,t-

ciU .rr B 1A .-,1. lb I Lt d))t 6jS l-\L

-r--";-ei c- .4 C:* | eli a./S .rj,tr.f Jl- ,l.r,b.:

af B.1: ,15 llt tlA 1r .r:,5 r5

l"-lf<U*.JS.i

"plr 
15 B #p n* Cs: ctrl;iA dlr-\o

'=rt: '1 . . -l 6,>g--e -.rLi ,s.,i...a .r.fj ;.,oJ..l .;l;- .,t!

+-f &- -;: *-p 6 J;.S .j=r'J ,Ss_P ls -tll a upl

.Jtjt-l .,!tt ol.r .S-l-l *rtj

a = o/11n/s2 .;l ..>

l"-lA df.... JS.s

l"-lf di....Jf.!

J.r dJS- cJL-- jl y-i -,'r)tr - .SJ.r cyx f-l \

I tl},.:-l .,f.r;-.l.S cJL-* .1r Lr.[,t5 ..5 r5 Jl--
,L--6oji.5t<trl r lf )l Jtf .JrS.e \.-r5.r cS7
orlr dL-j-i j*5.1, stTt ) Zr C;I4J-S 9 +il,u-l J^ ./bi

ae, = \/t. \ m/s2 Yri ;rL q

as = 6/\\ ttltt i,.-! J-h *
Z\=\1/AYN I Zr=lV/f N

.J^iS 'd; l' lJ.i- v--

elr

f-l I dr..- JS.&

+- 15 J--js &r.J 6t* lt.Jis _,,, P ,J:-:.S f-\Y

,JYt-.t u-h ,.V m/s2;rl-,r *rtj gW ,r/;-F o. 
't9r1

.JrJ, Jl+::t, e!"
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lfl J6t..- Y-f ol;r

.-t"5 Vb l.r *i j a,L; U Lt r.,<jr.. .ft<Il.rl

Ft, = '/tY\ :tr

f-l l di..- JS.6

t-.1 nSA *JLii r,*- Ut ,&-f 6t-ody-...t'-Y.

#:! Y fr of f r, '.:-l .57 Jr U r = ./[ m/S Jef
,,3,r.51;b +JB d-JUj r+*; r-r Jult'l ..l;-j,t

?--t' s.rJ;t-a;l 
';?l 

d9{ rl-iU,rr Uv = .7q tttt

.+5 .:C ll o:uf 9 ,Jj.-,' 4ll1, Sl9.L*l

f-f ' <[.... JS.i

,;h -rl-r, ,5,- ,jt+.-bl ;"LU ,it li ,rU ,, f-Vt

,csrS ,l-'au u ",:LLirJFl oJj5 ,j*iy. \lsm ll 4;

ri ,f_lorb .sl j' x = Xsinar t ,J|-rt./-q..,t? jl d-2.j lii

.2-+ dL-rl-,1 * JcS7.,-t5t @,.5'> crlrX,-)iJ:

Ft 4.f lJ ,.,ji.il 6)i , F,s1 ylri, .i-l 9t.; /; +B

.-t;5 J=yJ ,5,!:rll ata .;l.t .gj1 o.t:;S

Y

fnnx=mxA

I
Pt
I

r-r I {l.t* JS*i

fr+ \Y" kB .,li.rr)ti fjt't(. e;*v J i r-\1
a-hjd a qJ-ll :H _51 .r-t "f 

G ;r .'rt5r,7 f y I l-jt
pt-b J.Jl '& ,Sti.rl,L1m/s2,Yu ,js et:P

.-t--1-pi .i,.r, lJ A .6.:5i

500 kg

f-lP di..-JS-!

s ,s_t*6 F ,t.,r<ik-l 5t<t rl Y-_Ji r-\v

e5 l; s !:jt*. Jil.u .c,-l .lf ,J:5,r, Jb2- 6 up7,J;,a

t-; c+tj oJ:.a6 
-,1-:-.1 

L v. km/h tlf ;l -t.ilj,re cly.l5

dr-.ri .r;il 9J-1. ,,-. 49l:,." ^*i U; q J5,rb .-iit

.J5

s=1[/lrI1 :lr

f-l Y df..- JS.f,

tljl c-.e ,- I t f-\V d!-, lJ...Li fl f-lA

* )l ,-,-, -h -i.b q ,.--l;;5,- o.lu,1l5'='1.:'.; U .V' km/h

o-;lJ:-r e; $.s,tc-a t i J{ ;rd .rrJ -;ii1i., o. m s,jt-..,

t-'. gg:..a Jt Se L_ rjcr, \FJ;:-t*S 6 A_h
r-la.J tr .rs-t*6 4-i + l;i ,zcr,- 'sS >y;', ojy>

) lls = , ft ,Si-lJa'r| 

---e 
jl .J+ -rL-.- 5)-f J

..q5 o.rU:,.'l l-l* = '/\ 0

_;) oJ-i orb 4t ii d-li r<i tirl .-[A[3rf-\q

f 
[<-1" J l)1 = t. m/s c.r:* .51;b A +ti; 

-,11 -rf gt9-,r

:ii-, tSulh =\. tnls \>cJr.gl;lr B . Lij jl s:*

---p.UL 
0 = \0o,2 x = YO m 4t.it+ .J-!UL,,
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.:lrS .5;ro- - t 9-, Jt^i lf Y

f-fF df.... JS.i

e-?t- .<r- dl9b 4r roJ-i o:b dt-j-i  lri.J f-YO

-,1r l1 ;i d fJ \. . 1.F + A +|5;,tjnU.l ssle s6v,

Jt--rl )L J-J + a ol:-5.1,--l aJr-l Ui'.. q n<Jt-

.,l.-,lil og jti' g,s,l,2i u.a,=,V, rfl .r1L..xi,r, ,t-ic/

Jrt-J *JL-' .1l1mm o.;lril r dl..:-l ri r-/ &ti 9 -\t-

lt k -e ,rL-,.l.:S u*J lJ ,r<,-jlJl .rJ5 g c.t- 6t[-
.tf -);S-e ol-t',15t<trljl .+-L"i oa^^,

ft = AIA N/m :lr

t
6 mrnT--

y-y5 rlt.-rr ufSi

6,1+.1_sl 6,91J<- ;tl, m lf r, dljil .<,- f-Yl

0 = Y. " s A = loo rr;Ur- .c*l u.iJ JlJi .o-riJlr6i

cS)t+ c.f-t .2r +rl1[ * bl-t',-l 6 ls a f--;St .;h..i! ,.t^!L

.1r 1.,1 .r1.> d,t-.i r;l;:-l r*,.ldJ+ )J- Jtrl \".-l ih-
.Jisl-la., r${ r.aur;t ,li ! B &;;

il s-y-f ,5{ .L;i cgLtl Jr .t-tett- 6ly f-Yl

,Slf lt Y/o N dt-ilJ 6J-* a_5 or.i, ,-?l-b e:_b 7-r

lfi \ u2l';; e4r;- ,ss'_r *4.rS +Jr jY.;b ol,

dLj (rJJi.1: cJr> +, t-o.-. Jo:, dJ.? dt^ae .,1: l.1 V. Mg

r-, !. r - ftfi/fl yl q;* u.*, F-l'l ca-r f gj)

r-r--l .lr 6 l, s rLaU ;"-A-." .1;5 .rrl *r- l; 10. . . km/h

s> 4V2i "'+.". 4-5 J-aS aat.q:5 l.t.i .+Q.l o$
t<in-U..*-l t:I o>3;t5r> J)L:i;l .5lo:t:il -,1-9:r.>ti

GJ-* tt:--)ut JLtl .-rSJ- >lJcol -,1: + J 6 ,4li
.c*l .li :-y-r )l ,FV

dr.-t .rS- J cr<ik-l .tKL-rl ':"-ri t'lf-Yf
p ,P 1: \.. kg fr- r B +,l1lJ Y. kg lJ- C A a'Ll,

6l;l ^ ,lJ c-*i -l- -,b "t ,J:.---.!L ,/O ., :ly g

.-t;5 drf'J P = L, N (V) 9P= 1. N (*ijl)

(.}ll) ae= \/.10 ttilS' ,48 = ./q1l nt'S2 :lf
(:) ae = aB =./11V m/s2

r-jlrl;i.r*i )t O $;;1.r rS 6lorL .*rif-Vf

:U -rr S::- -,1r ..t:5 r.lLf VE dU €!i., ;> ,tl1,,g

*11; 6,l1.Slohl.., ,:-e^! o:lr e 
=-; 

jl ._,.lt Y! .,1r a -.,h-i,

c4F fl 1r c.r-,i )-r+-f,.:,,ULi +*"-l;l -r"1 .0.,1l.r1!

'rjJU"(<.; 6--rLr *{-, ;t+ jl .J..--* ,.rJ.ui, uiir;, u!91

.6 ja\e

r-rr dr- Js.t
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lft JEt... Y-f ,j;.t

.gL.;.ol.; dL, .,1> o. kg f:+ q A -.,r)tr *rk^i f-Yl

,*rU ,rl-t, tt ,y, )16 ,_rqt5 f jS L-; 6>j.e $^.a

?.-t' fl .t>f 
"- 

Jj-:S coJ-.! r,,1-,r)Ll cg-l-r -rr-r-

\:s 4-J A:Yt 3 o.ty ./Y. b,rl_r.9.!K i* .ft<.Lrl

l{ dr.=rJ l)T )lJ;',-LiL 0J..1 ryJ:u \lY m/s2 C drsq

rJ ,,_,r.1 *il!*jl .!tS .-1 -r, .,5 .rtr ohl.; 5 .r,-.1-9i .:1.r,)

.(.r-"tr.f Tt = T, ePP ,ryJu, ,l.B .el Gll
T= \V\/Y N ,-.,1 ..-

l"-f l di* Js.i

\ .pl rst' q l-,1 Jtr,r y.1', 4 ,.15,-.1L f-1.

,gl;l: J!-11 *y .S,l VU; 6* .Le)r JU(it.irL

)t -Fl .,' ""lYrY mm J.IJ. ;b^,,, J lJ \ L\ J.IJ. 6,f

J ! l) u.*, ,r-xL U" = \ o. lgn/h 1:ly tie ,a x = o

6f c-4li.6s-r* S o.r.\S clQ"r;l .*U.*
\

otlr D =Cn( .- Ptr' )S nhlr tr Vr ;!l d.{." -i)ti t)
Y

u Jg uaya;t lF p ,4 
--F 

Co ai yr o5 ,.:.-l o.t-.i

l) , lY )lJi'..t-tr.l ?y P g!- .:--t- S .cr.,;-

t .l ..t1-LJ *St'y ,Ff d_r jl.!-; tE Co el-n

6lf ls >1i ely- .J ;S ,?sJ t' It e;;rl .r:";:

-1 oJ-l5 r;U,, €...r j- 4l^rU 6 +-lJ t22iy.x = \A m

..t-tr.,r ,-,9i oJl5 gitpr ,:(-:

f-f . df.... JS,i

f-fA 4li.... JS.l

f-fP <ll..- JtS-i

.]Lr)\.bl dJ-X 4it.al U Y-Y.A d:...r r.c-9 :'". l-YV

jl .rr.rJ .E.e \ .t-.JrS JIF t+!-l J) ,lJ- q btt

4-5 .r,ti^ b B t A g[..^:-l .-,b.1 ,l.Aojj lf t SlSLet

.+5 dr.*J ,*;f u, b1 clf- cJt-- ;l

e6= \1,Y1. m/s2 :...- .l*-t, u-h u.

aB = . /\Al m/s2 )U u-h u.

:lr

f-fY 4..- JSI

.+5 J,6 c-Jtr- -,1r ei;K- cJt- -rl c.9^;, f-YA

,l'lk = '/\' J Fs = '/Yo 6t<t rl .--l-r- 6,1'1. .:tJ 4 61

..ris q-t*, l, .J*5 9T ,f-js; gL-71_11 ;15 J^ ./k^i
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olr.i .S.;.to*, - t g-, Jl.,oi lf f

.<d-)l 6-F ,sss s c-S_M \/A .j1;,r-trr

0.11,-r-il r- ) o5y 'lvo. N/m 
'fu r9lslt -p s *f tlS

.-,t- .r:J.r, t^J JJ,<- .:Jt:- ;l .o-!sJ o.l"J \ 0. fflfil

',LAJ 
4EAJ .1l x ,;U ./t4'.tt? .ll .*U asf r l1 -i)te a

h--.r = ./\0 m 4-r y: l-,1 u,-iI.e.-rr-.J;5.f"rrJ

.,>,1 ;, rj" ,_l*u .tt<trt .r;5

dr= \f'17. {VYx9U= [/Yo rn/s *lr

.JL-- 1: r5 6lr,11l q J*, ,rl.Ja,, P 6Ji Y-YL

t - O S -,1r l-,1 3-L-1V 1 .>-e ,- .tt-S g:JlJ .C- -l dJS-

.Stl!-rl jl .-q5 ..r* Pr s Pt e5si :l-91.. -* elt.

.#.b.e
P,N

50

Prt,
tt' Pr

f-ff<li.... JS,l

lfi u.6ll,11l ,frV ll Jl J* r, L5ld?rt'-lo

-il c-.e.i r-,l1lJl .J;5s, ,Flm lf \ 6,lo:o e,lsM

0.SLi! .:Jb r,-91_1 ,t-S _;lt.:-,|.; .j.rl, e, a crti..,bi

o1J4 iU )t->,' U ,rl;i.r:;r,- 5r.- 6l;lr il., d

.j*-! 5 (.J-I oil: srt:;) b P Ae ct-rJc fs*l rr;"
.Jlr5 J# .:j'i :t;11-,r-fi .:S b r:r5 :.,119 olll t

r-rr d.i- Js.',

0

e =1;rn-t(a/g) t p = (M +m) a vlr

lr o Mg e * t-J. c-.7 .gtrylJ,a .i- crr- t'-f\. 
- \J

yJ -h,{-h-J ai -;r a-5 ':-l Y. . km/h j,l.,,.L: lt-i,^
eyLb 6t-,- Jl ...t:il,r, 1t.(1 .:c- .,.::.,rt5 .gly .-r;f
\ter4 t+ g .,*i J<-;tU, Ql:^ (! gl.r,r) 

'tsf
.,it-l ,S-l-r .-l 1.;) 6 It x f-iL*' ;l.r-L ,-r,-L; ,='-;
..r-5 l.r-, J$ lo. kn/h 4t Ler [i r-,,-i, o:,9* ot'f:_9r.i

?-* D = ku' rhlt jl l:4 e:i.rlr*; .-r;5 o.-t-,

.g..1 ;t3 )lJi' k.ri.2r 6 .r,_r3

-r = Y. \ fil :lr

r20

100

80

60

40

20

0d 100 200
,tttt ilrml}

r-rl {li* Js.t

t , P J-* J->l; .,l.r lfi \,,r.<r J.a.lj f-fY

-,-,) bi;t u*; t ,W.ri;| ,r:*; 6 ,Pl g!- rl.r:.1

,Sr- tlp p fl .s;u,.J.i5 P .-rtj ,J_1.r.: U c.*l

.-1-t+ 9 Jt.-.:U l:ij :l-f t) \:&i Jr );+;)( J = o 
-,1)

.JL-..IL p1 fU -*3.:*i J .*) r,-r c5t$uel 
--ro

:l -S:rP esi.-r.5 ;rJ x= L )rb r.4)D \if
..t^i .tolr* 'zS7 d.lL UJ I $!,-f pkpgL

r--*---r p-" Jlllp tu
:t) !* )i*

r-rr dis JsJ

z
J(
ci't
9
J'
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lfA JJt* Y-f ,rut

,ol, of & tt u'-l r; iu-11,ot- .9-- 7.h.;r l-lA

;lA a-L;; jl \Y,. kg lr-+ ..t./-l.ni[ji *5 oJti ,A &,
,y_r ft.r.r{ B aLi: ;t rrr- -tr ,(1 1s .L .f &
ji d{. .u.er,Js {i l-2 Yo.. N .-rtj.rflr |.YJ[;i

b-y5 s D -Y J-r.ra jl .+S h,-; B aLi: ;l tr* ;t*.a 1.,

.J^5 o.rLl-.*l )V o:_n -;r'\ 
"l-ai 

J) qit-

r-r^ dr* Js.i

,;j1t 'Z3r> l)J l> t>,,9V F-t"-ii .i- -1r l"-11

1l m 1S u .grY-;i "<*;5 .JJIf ,-(. ,ue y '-t], J--

1: tleLL -Sl .tt-S,f t,o.,; ( y = o) g!- -11 a3(- -Jt-
6t* k ei 1.r e5 :Ji orb R = ktl 4l: by 6f tll.
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'irN 1l ;[-i .(1r 6 ,r1Lr-19s rl.r*i . N 6,11. 'i:v
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.# .)X* .St<t rl jl .r;5 -,t*- ,:.,1jf,r, j*,
R = \Y/YY N

=lr

6.rs
I

f "=P'

f-AA 4li* JS,!

f-Al di.... JS.i

www.konkur.in

forum.konkur.in



ttY JFt..- Y-6 crr.;.f

\ )Lb L* e- 6tA- L- .r*L, dlj f-lt
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t t_i)-> p J-b -wls t. f.f ,all- 6f U \3)r t*>

a-J.:L, .-t15.i-1*J ,J5 it :t a;J- e;" d-'4.:--L-^,
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d;J pll / = r. la--.r!9,, 1lt = o g P o;!f-lY

crl;9: ,.lLi )_f Jf @. c4U 6lu--911 .tef t 6 ul,iN,

*.*, .t:-Se Lrt d_rJ r-{ d-j Jef o3{ rJ5,rr
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f 6t) t'.m lt \,kf i* * )t-\"
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$.f r.5 .:-,1 'J-* t' J. f e:.i.2t5 ,.ri:. eti L--t, f J..r- gt+.;l tt5 jl .J-r^" JU, .i-

qlll 'i L- ,r-:5 ,.f F Gti.li 1: 6 f-$ g -b tt l1 k ;:*- ll JJ* 'W tt b.i-l 1r .c*,1 ."ui .f.a:,

Eojl$l +ls -rr,Prqsi L-'; ,-..+ 15,,:.lt-.e.:Y-t. 
"|(."x..>l 

F=kx.r'r,-tJ!,r,. ,;ix J<-rrr- !'*,t::..
,gsl l.,r-n.:*l ./-L4-rt? ,-All;" d{- J) t"..+ ! y' 

-11 
:'113 ,SJi aJle y' -r: .J-or.r, JLii,o.:.-j.i U-.+,.i5
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!r:J ,L:.i
Ff

coy'2$cJb

.$l: J.tJ# 1.9t$>Y,
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ltl .'l^t.:3 cfiyl s s6 Y-? jt;

3ei
F=EF

Ja*lt .;ar.io 6f S slf

1: 6 ,--,1i -b -t: l) m (fr +, .glo;! 6, J.."r,-: gl-+;l tK tlFt

F EF u-ir.1 +5 :.;l: ,lr- F 6s* r.iU c.-,; ,p.=*, .(,- :l.u.l

sl:r' L-j|m,:-.'3tt.(r-0 J'*) 'l-lm lJ+ q 4;lc_2s ,t..:lly.gLr3l
rtbV; .ir-e .;) J*:l*,.11:.li ah.rt+ 9 c-r-.! oc^hr c,.i;r

sJF L-; o*;t+,ltK .:-r,l s,:*.c4ri.1.,lby r*r*i ,dr drrrr.

:L ..:-,1 .rrl-,1 Y ,LA q \ 4tii ;l o;! :;.tu c.Sf 4,
(J vz = Ii, . 0"= J"' r, at

u vz = Ii, .0, = Ili ^, a" = |*(ui -r?)

x

r-a Js.i

Vi glr,.ryLi tttf U&te !.'r.s.f 19;^r l-; o.1! 5rr.Jl- -r Ur bU...sTy:.J|.,fu| :1J> 15

.:-;-rl t) ot_n q telX 45 -,l5 * blt dqll . F = ma

u r-z = Iir .0, = !2 ma.dr

",el.tl-r 
. ads = txlu :7'-_tl: Y-Y drL, ;l ..r-!.f m ?8 ,r-V dy o,,.1i 1s 6 .r.)-l I .d.r = at cls Vl

:U.:-,1 ;,l-tF 6ty 16 eL1lt

(r-q)

h SU ysl'+,6111:,- ::ri +..1,4:sr- !Li;.r--l 2:3 r-:sf JSf .1.';r:t.f:"lt) Y J \ j-, Jltsjl 4i

.glr.r

(t5.:r.'...r),j,Lilq 6rl , )lS ,j-l
;-r'1,g A-f; !E ? cJ) & 6jJ'l

(f-\. )

Z.<di ., eJfl.$L.ri I)U *, l-. r;iS- cJt- ;l t, .ii U ,,.!l o-2! 6ss 1,.-t.1 ;L+;lrS JS lr rrlf 6
k rl3-,-l.utr.rft-lb dtS-ri S1t-u f:-./.l:.SI f:-.r-.r: (J) Jlj t-N.m.r--t_e t Jt<-t c-t ,;,J

..t-tf.l ,tt t*?A &.eJd C.{a q .+y ,SS*

.tf 
'*^fi\ tj ot* y bl-y,t l.; l"-1 rJ:h,

(t"-\ \ )
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olrc .5i;*, - pt-' J; tV.

J )tlt elasi # b--f '-tJ /dltK Jtr 6 $r"/ Jt-! 4t lJ .-t-ir.f oti 4 ,Slt. gjlls it 4U 6

lrl ..:*l rl3 oll-9 ,o f qfl.-r-tr.f o1> ,5":t . 6i,J -# tr .rll Y &.'j3 *, \ c.g.a9 ;l ur.S.r> .)Jr ;r o-;!

.t:f C Lr-U' cr-+ ,SJtl .* )l 4-:.--o tK 6 S.f .ll* f-\ \ 4i!tJ .u\ -p \ : '*.c,.5 
,.:-l dJ<-. Af

,Si;l J)J. Uvz.r-: ft+jl JtS 4iLil q Tr qJ-rl ,* Citl ot- q -r.;l-r.l ,Si1,l : -2t5 al:h, F-, Jg

(t'-\ \a)

Upr ,*,-b 4; Ln ,Dt:" ,-,i oJ:^: J:fu ,sV:V oF u*y tl lS * eJtl- -,5 o&lr l5 ,r,t*^
.-tj.&ri" J.rL, Y-\ \a-1Y-\'l ,gt-odrL" ,$.,1 -er d .:-l ,tK-.l,i ..r-*U rl eUJ

4.ijl- )g .jr.r al*ll

J o)y:t-.:-1"-" O-lS-t' fb,e3ll t t6 ,si.ll.r-Ll A-y 6 ::-rl oJ,-:Y-\\ d.:t , 6a2;l i4:Sl

,J"Li ki G3fl -.1l5 ol+l-, ,oy)tc * .S C &-f lt eJ:.r:,rr gta.,l -rtS 6 ,-.ab;X J Uf .:lrrg i*e*,

.s-rrl &-sf ,lrfu .*"i; d-tr-9 orl: gl+il tK 6 c-l .,,-Lr1r:11 ri:.li

;r .rilo-t-..i ,-f* e q J<- ,r,*; 
"l.tE 

* J .5IS&el ..l-r{ JLdI t-r; S ;-} e -b :t l-,1 o.1! 3: lr;51

1.t jL*S,- ./"h..tt+ e6*l)-r.gl-;l: laJi jl -bLA J o);a -,iJti" 1 611.-,' CVs-t osf L. )fry rJLnl;:, Jtdl ;-l
co,! 3: ,rL.a;l f:.-i- ':.5 7 Ur -* 'P 

,,rvlt dLr;-r L-; ,*;t#t lt- Jt5 .4+rj -,1: .Ju-iL,r.. hgrl :l.u.l

u ,,.-r^igt+.:l oAVt-JSJISUn,si;o6>tt€-rQp-.-*,f tt-f-2:Y-\\ aJ:L,,.-l-l.rQ.c*l ,;-c1.11.

,F & 63;l.r-r!./ ft-'-.y k # A3;t,72-71 ,*: JIJAff j o>1' ft*r- tSst.5r;V e6ti
.:*,1 ,l-l eitl- tS ,.seu -&t u-y 6 €g &r-y" rrJ5l .$t,r, ,":..11, jJ-e I f & gJ9..iJl Ltr

.:f J^U; f+ ,F \;t+.1:* ,sl-r,l l.r fA t J#:, .Ji J+ jl Jfu.3:..=- 6

4aF J,-t-.t srjr,t o.2s rS-- 6lr-1.r-9*, l.t7 ls -E tlf f"-"- L- o;r.r,.:*l q;) cS-ifl - tlS ,.stls ;S.S:Q I

-,r o-l* Q-a 04* n, 6 .rl1! fr.".." 4 ,Sl.r ..:l: rll-Li ,-.'q :l;l a-r-r; 
-,1: l.l o1! y oJ-! 412 6qlV,JLnl,r*

.)L- +! JA ,S:-r, 4*-/ -,1: J:-or.r.r qt+,1 tK f.*.. ,, 6 ,;rsV Jt*s gLn-l-,,,1 Ji t-{J ,$loJ-i J* .&r<- q

.'$-2.x o:lr

oft

,Slr, tStV ,,urJf ,SJJI U- -rK JS ;:-,g oJ.+r! dL,j q .--; .5jjl U- -,15 .rlrrg tt jJt, -* 4-h
jK dt/j s>l.t,SJtl6:L;1lri, $lyC,-r.tq .5"-f 6,'-n -rrr" -f ,t_t'-r &-lrj rc.-; 4.h yl ,J:lr 4t:;

-,1) .Ji) 
"!,,--rr", 

.Uf .,,U-,1 OJ,r -;r lt ,SJtl6:[,1 -,1lri, -r,-! .r-;-ri 1, -l S rl, jJt, 4 ,-&, -irt 1l .rr: j*f,

i.cl-,:l-r .ttf ,e 47 ,,.t i /dl tK jl'i aj olp ! 6 t-r,l or.e-rr Ji ,)lJ; L--; ,*V.-{ cirE .7.i

,\rr::rlr IJU-I -t:f Y J-i .$ 41:; 'SJLt-l tr c9.ih. ttr ,)cr rs JLi 
"99ri 

rasrj
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lvt ,..rii.r" ,$yl s :tr Y-? j*'.

-.ly dr/dt J:+ .P=clU/dt =F. dr/dt ! *:".1 jy tasu,;t+,1 ttS U .jl"ril q n5 F eti b,t, o-r-! :1a.,-l P blj
:,*,;1r ..$tr.rl Ji -;l dr,i; v Jef

(r-rY)

"r--lj .-rJ,U,r, N.m/s = J/s "t--lr .gl;t: SI rL-i al-..r-;:3 r.a+lJt<-l ql.S.-1 Jl_i 6 ,,2-l g,;11

,rql3 rrl; -ul1 ,s!K;ti J1l.r:. ft..n tr .-r-ilr.l (JA) ,+U t J:3 6- ;t.,; 6 .:-l (V'l) ,>l ;)lj: opta;,,
:.11 .r;.;Le l+i JrU *W s Lr-r.-lj;,,t ..:-l (hp) /4,*,t

\W=\J/s

\ hp = oo. ft-lb/sec = f\'... ft-lb/min

\ hp = vtl w = ./v[1 kw

oojl{

'djL-{ 
o:1la,gJ; r-LaU rJl-,r * tt nlV agg J! ofi;t+,ltK q j.."t, L-.t; r*;t+,| .2Lf c.*:

dbl.Sl-i j--lit .ll;Q.JSs,-,115c;lr;i t*+JJtS trC,f-f &-f .r,-l -r:.r_i./oraVe6;..XV

ss -i* J ^' 
:E t>\j,, 63;l .i)Ait t .;t*-: -p l-il.c-l -r--t-e )l ;S oyl-p-r .f)jq .rlhi :;ry; ,si 1: 6)jl

;5;l ,r-:U ufl;l ,g)jl,--lsl ..u:"".r ,SV:'.'|t:ui.gl;1.:6,r<Jt<,.J*L_1.,1: ..:;-i,rJ +J--F 6itl;;t r[lr
orjt-i .t:-,t Jrb,,-ilJLl !.'.. r., H J.ri JJn ,J-uf ,s3tl +.r[5.r-l .r:-l .r:;:..SKt^rl e6:i ,P

.r3- dl.,t P,_$ti ,)l.1,, ..-> I $ly,g r1L.,1.,11 rli-J 
'o1s 

,r<Jt<,
P

o-Z
Pouo

o-:jL 4L-- ar-rl t: -S -l.lti i j:lf t- .r(-Fl .:-l ;5., .Fti .SKt"r'l .1 o1)tr o.r-.: eil; .gjr:l

:L :.2 .ul1e- llt e .f "jQ Ott';r.1.2: .C-.il: rnlJt )f -t y e, ,l./f o:jQ S e, uK-r:Kll
€ = €m€e €t

(r-\r)
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ol.r.i ..Io::o-, - fg JLi IVY

p1.R = 142.1 N

50(9.81) N

*
-\

f-ll dt i d,t,...

.lLt-l .l) 6 d-f o. kB f.l+ q+ dla-r.? *.-, r*l:.r \!./la,

n{s ,-111:.r: ;l A &}i r: ;i gJjt iet.?"t+ *bsg B$ii u. tu,*lr-

.,.:-l ./Y. uf*j:i" "tt<trl ?--t'.-u\ t

6t-<la^rl ,,SS-* I RGsJ--e GSt J"t-! 6 utz :1.11 r-.--j :u!.>

;l.5 ..:-l oJ.i c:l: dt...ij J6-! ;: ..tJloJ..i C-,.l, Jt-. ,tSt ,* r5 F.,Jd3'-

It-4.il JtJ J-l ,C.*. .>'l +rJ4 dr.rq .iJt +r 6 .lj-l LSti L-t ..r-i gh;l

u-b y * Gst o-t*i gL-'sil JL-5 ,JS .\:*,1 jl, .st<trt 6.2rr' rJr.94 ut i
:L,:*l -tll.&Sf

Uvz= t50(9.81) sinl5o - 142.1) l0 = -151.9 J

Tz-Tr - AT:U c-,1 J,,lJ,, ,Ji+- 6jJl "#
fr = U2 mfl ar= 

]tso) d - +,)

:,*tl: C;jtl- .;Lf dr,l; ;l
LUrz= ATl -151.9 =25 G -16)

I =9.93 (n/s)2 u= 3.15 m/s ql*

.l*i. aiSi

,/.,-ua U;'b(U&,ia 6;il q 12,:ul ,i;a o$ 
TtAl UdU ,(ara

f-tY dtoi d.t-,*

,jJ<- ..:Jle- ;l ,lSu, J*- tJ A. kg lfr \.glu-- 6 ,g,-2|':rt.;fftf

,P.glo:L; 6s_tYo m c-jl*. .r-b c*t! ./k- q J otf cS2> u.tlr

Gt-* \-;.5 .Jtt5 {:-1 ., d*.t}L. .rl-)6, VY km/h u,l ,ri;er-
Stll.'al ?--t' &t-;r .r-r--irr ;t+"1 .r.u..r-l .l: * 6st.5t<L^d'
./Y. J ./Y0 (.J) l+ .ltrr ),/Y, (.i-lt) \ tl-t ..3,/ q,S*+"1,(;'s."t

:(,is- .rJi J"lJt 
"r;.5 vs;l-l ,J,!u^l' .r;,.ij 15 6st * fl rJ-

lU = F.sl o

80(9.8r) N

&--*o*t
80(9.8r) N

o =t =Q2l?'1)' = 2.67 rrilsz2s 2(ts)
fu2=2asf

.&rL
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lvf .# 6)l s.'S Y-? i4

IF = ma) F = 80 (2.67) = 213 N

1S s o.:rSi,-)Fl q,+i,,:l;Q..:*lp,N=r/fr (4.)(1lrrl)-YfoN jK-.Fl.r-',l.ti,";lrJr,-l as

:U ,:-,1-,:l.r Y\f N il3 ,rtti-l .st(trl ,SJ; Lt.lJ 1t+;l

(Jt+=213(75)= 16000 J t- 16 kJ O

.r5$l a-5 c"*l ./Yo (4. ) (tlrtt ) =\11 N ,rlrr jS$ ,tl{Lpl esi rsl-t- ,Ir, =. l\o 6]t1:(.7) cJb

.Stl!,r'I 6st s r;l.r ,,:f c'-- 6 e$ C 4+ri jilJ,t! ..!l ._;l tt a$_b.sl;t Y\r N gjY tlt;- ;l pS

:tr r-d.f ll-t *:f .,ct,'rQ F=,/\. (4.) (q/A\)=\0v N )_y€;..a, ,<.::* ?--t' L-i fV
fF = mal a = F/m= 157/80 = 1.962 m/s2

./-L411- ,glll: a-..r-- ."f-l-,rL-+ .::f ,-l Jtj"-kt.* tr .rb ;-rC o:-1*, d-1.,ot5 J * L--i 6 .,:rt -

:L .;,t A-n ,fu e tr Ly.-rJ ptaJl ,u ,(Y)uo = oo,, rn- "ltnv)
[U = F s] Upz= 157 (55.2) = 8660 J t- 8.66 kJ *tr

.t-io grl5i

,"/* J* alt', g,tl & d,l,,l ,c-*t lrp tl/. ,-rtu, Jt6tt ,grr; ,(,c,-t o& ,,> u't^i afu {r-yn ofpr"t> +l
.*>uA 

fta,t u^ ,61. )p Spi y c-pn ,(,* y. o2i o;rle .rtu,Jt6tt 6eri

/.*, ghit c.* ,(i{rrn ,fi;* J6"t 6*t, ,pt.1 ,, ^t*t Jt/ttt sti /Je^ /'n ,yt ofp>cr' gLii +ti^t qett

.rt> pty f@t ,j;^ ,(ortynt ,Je eq t etts ,"6;* J6tt 6yni ctry (!J ,> ,t&0. o& ,,> 6, p

f-tf ditoi 49,...

300 N J.-e c-r.i 6 e -* t oJLi !--.a.; s,"t-$*I; tSSs A r: 0. kg +J!

.J-S 6, ,.:,5 V Jt<la"rl d_r+ cntj ,!,_-r :l.u"l 1.: .,.!,l5 Y. . N cltj gl;i

-r: ,.ri q ,ja ,t 6 Jt.- , t )-rC Lar JJS- cJt-- 
-,11 

A abji 1r e'-h!

ft = A. N/m ,r:^- 6l;lr ,;-i ,5J*t,6A o{.iS Jq = r/1fl1r m ojl-tjl q lql

.J15 -rl-s B 43JA tclJ:l-r gtK:,n t, +'-hi u tbf ..r-tr"f

a-5 c,-.1 &_f jl5 .;l-r,ll *. ,.t .;:;* 6 f."5.f ;S lt-l :p

.bt, B *tii r .!t; *,.hi

,-(-- -,1: .j,5,l 4-lai J"t*l d 
"5,...-:r. 

.gly Jt*i cSLa-1.* 4^i-l

F -t /t,, -r" d_l; .t:-,1 o")t; orl: ,)L.5 J<j _;) Lll F *S

lU=Fsl

o

o

o

300 N
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c,l)S .5.j++" - p9,, J-s lvf

t^ -.1 '-Li t- :sl-t tSSi.J:,o:.rr pt+,l ttS fy tSSs J 4t $ttc/ ft^".- J )slS 
't)V cSLn;* l-6:i Y. . N

)l-,3 64tp +-; cfi J orl-t-i gt-a.Jl tSsS ft^r.. Gil J. rlr5.S,r, ,SS nV Fl ir-<, t a,&S cJjJ..-h-,

.IjL:.*

I -P 6J-d L-;.-U gt+,t ;t5 .JS.r, ,:S7x =./YY\'+\/Y = 171yr1 m q J = ./YFf m 
-11 

*'!i ..;r-l

:U .:-l _tl-n S u;:- a'Li 6j2

V=lrarl urz=-[i!ipo-ar=-+ox"j)3=-80.0J o

odl;6f , J-,-,-'.bl> ! c-l .rrl-r.,!KY.. N .-ttj d;* h-j: ,:-.,*,Sl,s J...r^i jta-il -rK

! c*l s-ly o-r-trgt+,t .rK ,,.11-ri*r ..u!"r {/[t)t-- (tq)T -rl{ =r/1 m L ',nr.6 , c ,-f t 6il J"}.,ts .r.r
:,*-;lr I o)-l ;t.(1 f"..r- ,.Sl.t lt 6iJl - tK o.t1lt JJ:Si .f . . (./1) = \A. J

lUvz= L71 - 80.0 + 180 50)(u 2 - 0) u= 2.0 m/s *lf
el nil_f ,fi€ Af .p Jr .:-.,- oltte \.f-t<+ q "& fl .d'llry d.-:.. ?l'Ul eV c"-y +
+1 .:*; -r5.r-l jta..;l cSlt .x-"f ,g rS.S Jl-f-tl \/Y m 

"/l4.1l-7 
q r:*; -r,L di 6, J "|,t5f.. 

N u:5
+Ji .:--b,r, i! )J.Jr.b I n'L; ;" 6l*Ji-)L J,ti !St(t.rl fl .41u';U cS,;.r .lt5 q ftrf ;- 6 ui:t
15..lr:ji !:,.r, ,Slt s -uJ,ue 1-lV- Fb JIS$el esi,..i:, dU Ssi +io-jl .r: A.5 .Fl:.r1Q! t l-r

.rr fjY .r-t?..ib q + .St<L.rl cssi )l 6; Jl-Stl .- i',o

.\J! 4:Sj

.29.sal/YmU /:"0;t ltrh >sp yA,(,/Yl'l'+x) p S%s r4t"4L 6r4fa;l/lA dhii )tx /& / O

f-lf djtoj 4J,i,,..

ti,E.-,l , \".or-.-, 6il Jl: g-S-# f1. ;-t:.3 ,A ;-tt| JU.JI 6"-.1

.StlJer'l ?-_t'.J-:L t. kW e--_r ctJf JIJ: fl.r---i.Su, YU \/Y m/s

1 kW +1 JlJi JLCU ft .+ ". ..1-., lJ Jl-r*i p :.-r.3 .x lttj$;,*
9c*11-r,ia oxk orDU. .gl,rl;"J 9b.i.qL- j--lil

rS.l-t sN= Y1. (llrf l; cos\".o = f .'\. N:,-;l: ."r-? :l-;i +,i.,1l :J-

,o:J+ J.rtri tt Lrl-,,1 .C+U U.*, ,Sl:'..:_i,gY.l.llr .,(;;, c5L<Lrl

:,-.t:l-lQ

T - 3060tt*- 360(9.81)sin 30o = 0 T=30601tr+ 1766

:U .:-l ;l-rr ,liK -2: ,15 ,eJ ,lJ-?.ll; ;l
T = P/u= 40fJl0ll.2 = 3330 N o

lIF"= 0l

lP = Tul
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IVA ,s-r.ir" ,$tl g tV Y-P q,i+

3330 = 3060ttr+ 1766

:g,-.ll: T a:l: -zlri U

Irr = 0.513 :lr

lP = Tu)

fEF' = aaS

:L.:yJ,u, J.lJ 1',":,<.lla5U .4U.O F-ltt ,)l-r *5 ,-f-r
T = P/u= 6o0f,ll.2 = 5000 N

.+i't drr t) o2r \ -b|c;,./b -r

5000 - 3060(0.513) - 360(9.81)sin 30o =360 a

a=4.63 rn/s2 qlr o

_-<__\r? 
a-1-\\
!\

.t .eo Cflsi

,p.rQ-. /b.1, N.m/S 6lClS / o2ttii'"t g+j+at ,).,ilt aii,lb a+i ,:tlp or. ot99{d.,a, oa O

,,-ql/Y rn/S / Ct"+t 6)tQ )t^ or. c*p U 4$0- Ubtlfaii ,t;t-t! (AtPl ,r*r- o/rQ;tnt O

f-lA d9.i dJ.i,...

A 4Ji: st .tt-S e ,.t'j ss: F ,* 6tlb s; m f-fr r, .glo;l3oL

.-t-tr"f l)l =f"r' ft1ffi e-ef 612l:3J-'lh, = Qrr fun.rt'i U jSlaJeU

,H) )l ftr = \Y'' lcnd-LrU .f sB +-Lii r- o-ll3at,4<-t53."lyi tt Je)J

."t 5 '...*; rJ- r -r- g/-r J L)

t_s\ 4;1r-. Le- +-l,rQ J56, eSy U) _f ;l 6-rt- _;: o-;lyoL.:u}>

R tm, t-.t:it'l q 6..li p: U) f-fr ;;--:l, lr.r:*l ;.,; Ja trt+.1i"
:g,;l.r \-Y d:L, ;l qlb JiU ;& ,t-j,t orlr sl*l^!

F Gmm, gR2 mr=7= i
1l
\ ./ .ri

o9'
,F u .'i '-r-pla.;l si6.l'-ig \:r-tJ U)*))r=R sF=mg lslLe 6l.rr.Gmr=gR2 clrlr.;lrill 5

.:tf C u;:', r.,ilil ! I o)lr F jl L;:l*,.1 ,,1r c-Sy uev3 dy )l.,.lU t6J

u r-z =-li r* =-*sR' [:3= ^r*'t; +)
:V.)s Ur+= LT eJtl - 115 *t l; ;l

ul=u?+28R'fl- I l
lt' rt )

:g.Xb C=flf ct:& y-:U, a:1.:.;lrj U

**(+-+)= I^6: -,?) o

o

1l

I
I
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cilrs .5"4- - p9- ,L"ai tvt

,t =[#)' * z(e ar[(oezr{ro3)f[# #rr)
= 69.44 (106) - rc.72 Qo\ = 58.73 (106) (m/s)2

Dz=7663 mls t- b=7663 (3.6) = 27590 km/h

.t .c. gU3

.fu ufi-. orl2ola 7A a' ,aat ,f/ug
.>t- o"+leD c-^9g,D-Y d4n 4t U.!^) R 4* p.12r9i ct-1t. 6ly.

o
o
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tVV Jst.- f-P ol;

f-l .O 4I- JS.l

,.:,t-i ,.:-c.* t-: rJt-St* 
--.,* 

,Ff \"-\.1

.:9)6 ,i z-t-,Jt-dU *l -r-!.-f 5r> Jt-. yr Y kn/h

\:+J, l-s oriu +;jt { ,Ja;. J'|6 A-t e *,--91-1 fl-r>

Y-l .?{$...JS,!

tSt ;gL;.St<trl U. e-S -N ,lA ,ijb l-\,V

;: cr-55- cJt--;l n-b fl .tlC dU 4r-,i, J) "itj +
,J,-t*J cJr.- ! Uf A N .,.iil -tj.S,lX lbjA &,i.;

,J-5,s, ,)-FJ Ct q B +tij -l: {<.,1K:^ l, ii U ;tf
..r.9-L; or-h,

:trU = [iV\" rnls

l"-l.Y {li-.JS.i uI = -A\v J *lr

Jlit*

.,jl.oi",Jjt,.o

.r;l.r-i J+:S ;, ,$!"1 J = o 6 s-iJ4 f-\ .f

r:9 cr.pi c-Ss> h = \.. mm lrJJl +'iJ, ;t ,-,., ft
ol.*: ll.-r*il JtJ (-jJl) tb1.x1 = lr. 116 ,_f.te et r_f

'r-5 ft-'Jlttf (:) -r -t;5.n- l1 ,*1 6, J -p L--n

..r,-J3i d,-.4 ls ,_ijt L-; ,-.,+ c9:,.t J
(-iJt1 gr-, = -1. J ; (-,) Urz = Y/fo J :lf

r-l .r <l.i* Js,i

t3.+,61;b A +-tii t> 6SaJ-S .---+ f-\ . t,

,si ,-r* .o>f -Wr..o efK.t-rl ;l ."r-tr.f ua = 0 nds

.J-JS J..- stJ)cf YU '/A m +*,-l )l ,rl B +Lil tr lt Oa

f.:-l 1;) -,* F t)-f )t.)ltY!l t-i

f-l .f dr.... Js.i

-,* 6il i6 a2,La -t, g.S-Jf f ' &L! f-l.o

u.a 61.11: A +-ti! 1.r -51 
.ty',: drriq -irL \ p

B .Ji;.: A m/s JtJ4 J :".-- Jdq *iJt r, \/Y n/s

lJ .tt<Lrl jl ;U aJi 6e1..r^: ;t+Jl U1 16 slri. ,rJl

.-!-;91 i;,-t, B V 4l:iL- ,rL 1.r
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cilrc ,5.:.:*- - f9*, J,^i IVA

D.e)* .tlJ e.tt5L.rl .r-l* ,*f -slt t'13 
b.Ap

oJ-.l o:lr L'-lF 
- 

_/.. B t-! b. ))FJ. gf l: u*
.J1;5 it i

4-f.jU" ,l-\ .| . 4L!..,,r .-t-i;J ,a* ,Sl-,-. f-\ \ \

&:_f1: -9 $! h = \/O m S b= ./A m .m - .lokg

cJL-- -11 
ar* oJJ L-l jl ,f, B a,-U, { rtf-r t>tf

a*t*, lr .ft<lrl 6ti Q rK ,JjL LtY mls JIJ JJS-

Q = -\lAYo J

!r_#.r oz d's.-r 
1,:r' 

*

*-b,lJ U ..; o.;r .(-. 4t rl:rr- f-\ \Y

Jl-jt..1i 1: 6 o$ orb r = A /i+\/Y/r j -, lo (tr-l)k

,',-gi;-. !-r.-->,J f 9 o)y iS Z tt rx jl a+E (.i"..> J{v--J.J.rJ,Jl:J

oJ-.X :t-'*,-l P Jb-]c*l l = [ s a5l c5l4! ..J st .>t-S r-/

il.r3,Sst lJF= [. i-Y. j Y1k N.gef L-t:
.J1"5 j"id l.'1 S.f

C- l-t ui'l+-;gs> s _sl-s- l"-.r73t l"-\ \l"

csll sl-r iofrst..*-tr l-r , P, ol; t7 ..r11: lJ? 
qo kg

.Y. km/h c-t-3 e-- L 3 J..a;: O .-.---f e!- 1t.."rt )lr

.JS Jt''

:tr

f-l l' di..-JS.t,

P=YolW

I -.Iba)

9 oi{* cJL-- -,11 
\o kg lJ-- \A *-p f-\.A

1-.f jr-"Lj .5t<L.rl \ S t-t-,_S t-o.; oJ.i orlr qJ[.:; +y

iU c.-J ,j-.il q c-J Y.o tlJ*i d4tj .j., g)! g-r

g;Yft ,r.^- .t{,-l rl.,t5 q o:113 P - t'' \f -tV esi
\A. rrrr j-3 J*."+; ;51"u- 6 r;5 !.r,t jU" lJ ,ll

..:-,1 c.iti B 9 'S75S.rij c.,tiy .J*l[

f-l.A{&..-JS.i

\0" J--arril AF Jr-" .<-- .-l-b f-\'q
.ter- jl J+i,tl L*')jb a-, :.:--l .*li >_p,, d-S *S
,c^it J.* ,:'j \ 0. mm o1l-ril t ;s n<!"1 ,l -r- A km/tr

"E- i+ P st sl,S- ,r .5ly ft gj) ;s,- .>tf +;si;'

J.-i*, JJJ-.1 ltrro ,>-sj>r111 
'|.l 

.d;"J J) .J1.5 oa;^, l)

.-U:.-,r J<-
.:l;ak = \1t/1kN/m

f-l 't di..- JS..!

.;r ayK- cJL- tl m |.fr \ ,*-f ijJ,b f-\ \'

-,1r 15 r$-"X ,p "-tl.l:! u-h r.,.u,i5 L"JA

mm
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lvl Jt.- r-t,j;.f

ffi l0(9.8r) N

(hl

f-l l0 di* JS.l

\ ,r-{aJS g-/c Ak-<, 'jl|-} d[i, c*; f-\ \1

---f 
fl .t'.\;u, P ,-,*-r y lto m/s .-- U

r--jl;..t*XL ,lY, or-r- J LA.-r<" ,y,fu .-ft<L-rl

dLi; .r-*; q t4.'.(, Jtiil 45 .t;5 .i*J .rLt lt orf e

./lo m/s .r--l ilLii Jef .r;5 1ta;l o/iJ ojx. al;-;
'g-l

0.45 m/s

rbii ss Jr<- cJt- ;l Y kg lfr , L;loi* f-\ \V

ejL, 4-'-,i, -2.r l5 ,5'11,t..-1, c4ti' 
"l.a 6, J. J d^l5 t^J A

.t>,1 ,lt JIJ JtSr-,5t<1""al ?,p .t/,_+ sS ,.>-'l

te. t)t..>J a.l*J tr lJ o$jJ D t>r (-ijl) r:5 -r[*-
ts -f x J<- ,* 

"."fl, 
(V) I ,,

(.jjl) u = Y/01 n/s I (-,) x = lA/t mm .-'ly-

f-l lt4[*JS.!

f-llYdr*JS.l

ffi
1: JLr;l '<* {-l:, s urrs }S t e -$ f-\ \ t

fl .t-S u, ,slul O .1r irt-i 25-,' J3-- dti Gi,
S ii 1. dl-,* -il t 0 = o tr dF cJt- 

-,11 
4etet'

1) tU *,,J,-l*i ,:S 7 \ Uf ,.fiL,r, Gl. t* * t.

,J-d ..t-:5 ;*,i stj'J'6.5-:;,1'" q 9.<.,t*" \ e-F

.J"-'<i .J! ;: o-,1! ,S-- O2ya 
^11-s

6oN 
r-l t r dL.. Js.i

t-^J ,iJS- cJL- ,11 f# J) ;l &- ,-.o l-\ \ O

jl J-l lt ,g-5-# Yo *il..ilJ) jl 4 ), ief .tycf

,!J,i drj-! Y m o;l.r-;l q,J;-E Y. ,gtorjl,.il a.Si-l

a&-v o) cJt-- )t '/i \ . (q/A\ ) e :i.-r5 n -t*,.
.:t-F e (a) cJt- t ,gf -# \. rjl,.:-l

(a) u = \/AAq rn/s -r 6) u = Y/.1 rn/s :lf
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-5-- J-+ _2.: cJbl-,,i ,-_/-S *S ./Y olf f-l Yl

6s* c.>.j dU t*).e ss B l; A jl c-ltj J<- ";-, +
_;: oJ-!;J fl .SC.Sr- o N J-ll -,t-b r:5 cru

p 6 ,ey 1r l., .li D rlJ-,riL JJS- J|.--,r A &;:

.-t*5 Vb ,J-su, B

D = [/l.A IT/S :tr

f-lf l di*JS,i

,. Y. J.- .*!U ,Kee; &" ,;t it<! f-\YY

p:+ .:;l: lr V m L6.,1 q q-rr *b q J.9l -l ;l djr 1r

Y kW 5J.-- :y_r ity -St .u\'t 'to kg r1 * L*
.+5 n -t^, lt t** ,J<Jt<, ct-1L e eJ..iL

\.r-i .5_ ,*-! ;l \ o. . kg lt + ,_J="-;t f-\Yf

-.rk-.l tr I or-l- 
'zS 7 *. U; JJ<- cJt- ;l .t a.;r \ .

. LrU u-b jl J-{ \--: ,Jlt-i -i.J Ll ,jt-t
L-; ** o:l.r P lrl,t .-L,s,J o. km/h c-er4r \ . . l1

\teJ4 u+l n+ ,}, -;t +(.rt*" ,6rru eV* +, :t-r
9.:-l ,;fi- sb-1ut

:lr

1-
I

I

2-s0

mm

W-"7m.-tt/,./,- -?- i/i-.- 
--/? |

' ' ,- -+1.-...... ..

f-Iff di....JS.i

P = [./[ kW

\.-i d r3Yti tr \Y.. kg lf \ ,*.--;l f-\ \A

.ttJ g o.:L7 ., , .1 r-219 \ . . km/h &.*, t1 -r.."1.: ,t

c-.!t- .J :t.rtl-r 5J-) t>e.d,pJ ,yf L ox!1.1

, ; E eJfl..rjt -.-rcl lo km/h t orta:1.r.:,.11r ./o km

..,L-,.-- .J*.i,L"rr Vf o.rs- q 5 l-,1 6yt by Q ,*J,

pit'lr- r:.:'L; & F_, crtt<L,rl .5t#)^jl jl .r;5

.r;5

iLS.! ;l a*;t-i o s)J.r -;) €-S AS of Ay\f-\ \1

.-t.r3i c*-r, l, j L-i:. ,sll .:Ss,_l )q .4L .i_

P=YI\W ul_F

l"-ll1<&....JS^i

ol.g .lrt .o

rL rl-r:,11.: n-tl.rl-,,i df AS ,lA $*f-\Y.

,.t-5 , .,t-.--- B st ls -_P D U.*.riJ,-f .iS :_lJ,

1: [. N c1V e :i "i.-l q A ,> ;siS-;Jb- 1l .?.t+

.iU.qt 15Lno.p-p l-j .JL*iJ .:J*i, o.ry )1.: ,dL*-,

..1;i,r, C,""l.tl

--t
I

I

2.75 m

I

I

I

r-lr. d.i*Js.i,
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t^t J5t... Y-? jl,'.

-r
3m
l.

,t't, '<-- ,;.-niol, ,ftl ,ra-* obt - 1r f-\Yl

dJJ- A g ,lo rnls '>s.r* L 4-f 1A Mg lf \ 6t\
6 t:-,1 qly y oJ.:;S J.:5 .:*i L B &;i g ,'t5 4
.;i a-, .Jr.' c..&-? ,-r)t-': J) lJ fY kN oJ;;5 -6 esi
U .r-iti Jt-ix 4-1rU .a U .;*rtq oJ::S J5.JS.r, .r;19

!r.r.r5 r9-r-*, Y rnlS r, C .L;: Jr dJlJ \tef

_---* F----*---_.-

l"-I f t di.... JS,f,

;r r.-7Li 5t<.L.el L .io kg lfr I41,3* f-\YV

tr 
"ly .SU';l .t/,_l t'b bJp -;) r&U o;*; +1., rl.url

I 0 .l -t 
- 

Jr,6i ss,S ::f u,tlt1 r =,/Ye aL,))

o-t-X t-a.l A aL;:.lr .l;5- cJl+ 1l dJl .c*l .lL.rll .--,.--

U.*, .t/.l B U ,T = \.N uel,-' &i iE c-r'j J

.-rJ *t*, B 9 jty1ffu C tr o$f U

D = 0/lr *lr

!u,5 r9-r-*, Y rnlS r, C .L;: Jr dJlJ \tef

|"-IfY<b^."JS.$

orts c^---(i ,fl_i J-_-J ,rl".t--11 -,1r f-\Yf,

9 oJ-.i lr)h 
1t,i;.,ll -11 

m lf q g;r), ,-htf ,.#e

s1J.,aoL. Li;. Lt'; ..t-s,rr iyij o.:L Fl, q 
'n-

a). )Ja,_|,Li, 1r o.:L R .:,.91L .c-l y"""Li i3,i.; {rU

;-rk-t JlJi t-{ .r-l-,rti 9 r-,11.: ,r(:^- o.:^ts s-f *- Ctr
.Sl .R = l<sct L-.:-l .-"""[:,. ,by;u ;Ki., ,;,x rLp[i

.,-...- r,ls k -..11--i ,)rJS -83.. x = d eJ'als g b2r>'

- rLs 4-t lr jl lg.; .-r{ J-"",J ..Ji e_E t ,;b-V2i utt;

.r:r5 .:[i*l .5jjl

f-l ff ,r?."0 
ulS*t

d.S As Y. . dly-l drr )q 6t. A Jrty r- \ Yo

JlJi ( B e:-.')l-t Jl )rL/-1t5 q Y m/s ctE ,>-er-\.

,#l orjt.- rJ-..lr .rt i*i l.1 Y/Y. kW cgssss.-;(.jljl

.J*5 -,1-,.- \e e,r<Jt<,-.F-Ft
e = ,/A\\ *tr

f-If0{f....JS.l
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olr,3 .So:;-l*, - ,.g- J i lfif

r
T

1_

rl, rr 48... Js.i

Y kg f.ra ,511b B 9 A ,gLr.J;J ;l .i- .,r l-\l'

.:--;5 6, cS f tf 151-oL;rl-2 .,l: j:?U .tt<t rl ! I o:li

hl; .i.r Ls * Y. N Jjl Csi .fi!'_l 
"iti 

:l.u,l ,,1r y

L--l 0 = o o 
-,1) iJt* cJLr- -sl +e9.a.,9 oJt-i' t-,11-9 c(*

e--i-f st 'pl6kal1 
I 12A 4j>1 ief tla .>t-S C

.+5 ..,b 0= 1.o

f-lf ' &.... JS^l

c.:.5 t^J Y m/s crr* \A \43J' :t e -f, f-\f \

,-* ,?-L C. +-iJ, -s> .tsFC./U ,rlLi +>'.i-'a 9 g

ts>sf yU q ,S-F t otf ss9;1.8 c-,rU gL ! ,ll*,-.1

Cl-) A-F Us \te)-.s)./ r..l:l g;? E ,-rl 6t) )F

.-rJ Vb C 4;r;t ;*i5;t(.r

20N

uc = r/oq n/s :tr

.2t5 c4 ,sti \ 6 .q-f ,.j--t -il ;l:.--"t f-\ YA

A aL;; jl .jJ<- cJt . 1l 9 o-1, \. . kg fr+ ,51.1b ,-tS.r,

j1tu .ttllrlL lJ J.fu ,tlb ,5.,* ctiti r-r.,i..a'1r

\/o kN -,-.ltT *rS ,-r5l.r 6tt q ry-f .Sl..r,-Q.f
s d-a[i:.t5;.-E o)tf'i-fV 6 B;="i2, UA -,11t.;

,l-r# eh- rl-r-,1 i J z-y l'L>.J tr .b;t h-;; 6 It

t-";6 gtr:-tjl ,,.iU lJ+ .15t5.JtS J.,J o;34 o>2u

.t-r- .W-e di;l dlJis, -r .- -.1;gU c.; )t-f )t

T..-->
A

l"-l fA '$-..e j(.6

Jr(- cJL-- 3l m 1-fi q S"-f ,gl.J;rJ f-t lq

1) aJ,-l o.rl.r rlt.i.j.r.-, rl-url s; I tit! LrlA ri.i.1,. -1r

;l 9 i:*l cJt:a D U A .r!; 
-,11 :* .t.u.J;. dU r.*,i,

..t-!.r @r ;S-; =',5t<t rl ?-t' tr) / -t r u D d"ii

L-; ,t: JLTINB 6)t' 6ll (.iJl) r-b.r c*1-rlt

e :i (:) , B ^L;i 
jl s_x& jl ut ,'*.r: t.; oJj;,.J J. f

;tir -, lJ..t-ijJ / F L-; oti JLelNc ,St-*

.rlr:rl 1: J oJ-! 
"-t 

.=t*. (Q I C ,3 .L;i jl J$.iJ
.l-,1 o$f .-ii-f b D .Lfi -11.11.t"..i, &

(-lltl ry, = t mg l (:) Nc = Y mg .:lrt

// \ ^- fR
\r,, r -s \+pr{r
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lAf JFt... Y-? ja

1.r ,.1;5- cJt-- ,11 ,/.5 -# 1 +;1.9*"lr-\ft

L--y 6 G-rs 6st l, s *-S d Lr; orJ o:l.r rJt j-i +-f

.r+ O. mm llil ;.r 15 oJ---i J.- .,1tt ... I "<.- *l

rlt. t' 'fu ft.S'l LJ;-,.r--iL c-;rl: ,-5t.*
u ".;./ .1r cJ-.i rt+,-l d ,jvl U,*ti ,-t^iti t' kN/m

.-rJ n -t*, ,tt-S t..r;13,-l <Ql ;l ,f.i ly dl.ryl

6kg

t rtlU.tt<L^pl ti V kg lf \A ^i-P 
f-\ro

OJt* cJt- ,11 ^i-P 6 
'*y 

.r/.l 
"iU .,U o\ e st

u-.i,*Ju, b,,1 oJ; orl: slL:; C-ri-f )t )p,-f-! -lr

Yt-: *irt ,'. t ,a; )ljt F = Y, . N ,r[6 c+tj A:-i iV
:3r>rr Vo mm .*; j)t Jt-* -Flle fl .S,l c-57

B +-f ,tS 4-r.{5 -,t--.- \k ;s.-,J-xL o-L-i

- I - la,sl t:lr

vlrk = A/vt kN/m

f-lfF dr..- Js,i

450mm
I

Iiri .1.._

i ZSm
I

I

l"-lf0 4'l:* JSI

I
!

0.8

ilaljr-+----9 B

V.*/ /ffi*_ .,-'
4-*..--'

l"-lf l 4L... JS,i

S l:,-*f/5 Y. r+l.rl u uil u.*, f-\fY

r-ltjjt \.. tTlm Fl-r- lJ ,Ji 9 o.:1*i :;3>y / C J-"t:
*L-l J5r* (oJ-J d-i+lt -P n'.6 ,:r J;5 .:'..rj lJ

.$r./ r*! J<- &.A. rXJ* r*{ q \ tr Ga-

L,ffi
|,-lf f d:* JS.$ 

x' m

ni C,*l oJ;' o.2;-, L/.-p '>sF n \"-\lT

.-i 01. N.ttll.al t3.r_r -t-ti ,[*;t &" 6 -r eVn
U.*,,r-i-il o.lL-' ,S-- 63s J-, tt l5 JLrl .lt-: &
t\-o)44,,rJS.r-;t- ft.t- Ja,i-- 1. km/h ;f-;t 6t_q

)-r--f P e';l ,5rs-t Jlj ,$! €r,= 'lY' ,W3"l Sf

P=Y.kW

.J.5 '-; I'
- v.-

*lr
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,:lr.:5.4t - py' J-i l|'f

l.r.', N

;4.,- 4km/h

r-lrY di* Js,3

crl: gt .iJ 4-f )t df # Yo o$iJf-\f^

iU c-^j ,glr./ U. = ./1m/s qJ-91 ef ,gllb 6 oJ\-i

.t;!,g Jl-t11-x r3l+-li-r 6ss y, "tt-SL.rl s CtV Cti

..t-tr.,. '/o JlJ r[-, -l ..U;i1 drc ,r<i+- SLt&el e'-f)

orr,.-.lj J = \ . . mIII ojlril I J! ^<.rt<b 
lJ .J.;j! ief

gt-i-i r.*-.- ;l \ C 6,2L,!,3 c-4W,S .J;5 .:L..- ,t-.,J,J

,-xl l- lf-j.,":-l ei9,,-... toJJ/ d.i-l .p * : Sr./

.*t-.f &-l.'lir d* .*; ! .ll ,r:*- .,'1r;

f-lfA ,l'.... 
r,lSS

1 .tr*,l s-h; * \. kg lra +' )"a:. y' f-\fq

.;: +5 oJ-.i orb gt-J.i ,$-i 1r ii J-J .# - :i .\lt

,{= \.. [ll1l r]..-riJrV lfr Jt ..lt csr5 r*i>x=o

6 .py 11 u 
'>-e '-,.r:J 

tr.; t+i .ll .l :-2..i o.rlr cS y

ts ^3 &-f b D ' -PU- tef .J;5 ,..- sst*l.r = o

6 ..r,-,19i crl, ()J*:, ,)t,t F = tx $41, by .l J-rtt ,ts

Fo( s'$- )

Jt u .., 
't'f -# Y. r-Ji r.u 5f f-\Y1

JL"rl .g,ui fpl f:* -* il B e A g;ta-:l a; 6 P 6ery

f t*r> Li .t1i, B jA ,si.,;.r 15 t-Fd J,uS.'.r,-r.rf

.;: l.r-il.,;lP = 'l\.. N ebti ft .*\,-l,r.irl .5L:,r1.1

+-f .,1r a;5- cJt- Ji dq CPI ft*... 6 
'Py

lJ 4-^Li.S)L+ nr t,s up r::-ri Jt-^et ,'.:-l 0= 1,o

;l .-rJ j -.'j,Ji.,, ,Ly \A.o.L- u 0 d.rt(-"
4-5 r.5 +-y s otf .W'"e 4lr ,Sl.^.{- 1f s .Sl{Set

(o+ ) cot\'.o = A0. N ,p- tr J.rU ,-Jt- 2lti, 1l P
Y

c-*l s,y.

f_l1";; .t?_."r J.$

F_u;i 
"1..,;t 

&- 6s, J. $ j.3 ,:_t .ii \"-\W

tgt-,? J FD ;i-U"-s9yi C-.9L,i, GJF,',J;J.S 1. .

1'-r Jfu &L}, lJ Fp ,r(-t '*r tJ-i -* uH;> ;.aeb

,Strr fj),)l'; (.i-Jl) :.r-5 ;,-=.; .)jt*./ -,t(-.ii .o-r,-t

(V) I C!- o:L7 sg9; , \. . km/h J o. d.iU eWr
!t{ cJt- -1r .1r \. . krD/h .:,U cJJ* ,glr-, ;jY ,ll.l

.-5 Ct-j t>r (6) 3 .r"a;r 1 :.J.11 s-r,i.x! .r .ic-r

.:;l-rj ;jY 4lj ,lt.o1s a t""r;l dJ,i ,t-\ Cl-t

(-,ijl)P,. = LNL kW r P,,.. = \Y/Aq kW.JlJ,?

(V) Pru = YA/1kW 9 Pr.u = -,{,r ' ft!\,/

(6) u = \.0/1km/h

-t
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IAA JEt* Y-2 o$.

cJL-- jl .:f 61",:"11, t>m lF t rjl+L:f-\f,\
ro:f c.:15.r" ojllil u 12 k 

";;* \ 6-* +(lL- ;r .t;K-

.,4 -e L-; ol-z rLa,-l dl; 6,lr,.6leL,l.s.:rr5,r, l^.1

P,** jly f^,-ft, i,i+4.n .Jts lJ.i .p x J* r*, l->

..!:.rll .'*,* lJ Jl.r plb )lJ;, )

:tr

f-lFl .r?".. r,lS!

JJ<- cJl-- ;l rl;l 5 spy bl-,,*- r^r r- l-\ l,Y

ft .t*Uo,J+--:S itq ,ttf ,.1[a2,r = o tarjy .;:

Jel (-iJl) t;5 j"r.j,.t.iti tn= \, kg tk = \Y. N/m

p--tt_. (*r) r.' ,.1 X = 0, mm dlial$.,! ll r-l-ll U

jl J.-.t 6xss tl-,,.! .tt4,.rl? (6) 9 tr.f,6a1 rl,;l ,./.1.?,{t.1,

.c^-:,lr $lf r-9,73 .ilJL9; ;[.il

tJ"*. tt x=T

F'o -I F"-itit

f-Iffdf-..JS.f,

u/=\/A{trn/s
lr* 4 hN

:lr
4;',F=4x

'l;*,F=4x-12013

Jtl' r..ij' I, m

rd.-rU .510.:t-7 6, .,4m l* C .Jrrilf-\[.
&.* s &U I s d-S ./ti F S.* ,S.ti jl diJ

Jlti J fil;!1 ..t-tu, Ur yYt-i c.r.a r- U r jl ui

.J{ J..;1.t 12D1 r:.o1-,-t5 rL->,-l lJP.'{U LtJf
F ,ri)l 6J-* ,-il d-.*; tXi 6.510;5 JtF a.r lJ J:fyl

.J, *<, Ji.i ,: ,oJ-l ^jl r-J-,J - e"

f- I F. rLt.- JS.i

lls = 0.25 lt* = 0.20

f-lfl df..- Jlt.!
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;lrc .S.::.*, - f9-, JLi l|t

J*Jt!" 6jtlf-V
It-?Jl Jti 3 oJ--i, l;.'." .,"-o n )'a:..i11^: ;l 6,la-e j^a' !, .ri 4 ..r+? cjtl s rl5r-ll, r, # ,iJ1 .1:

GJtl s tS ' t^,)t 1lU o2l--e f e2a L- o;!; o.,r-i:-;13 ebsi * J -re Alssi,qib 6,2; L-; ,*:,

f+lP d)J j*q ,siil o3lJ ,J''r*' tr lt .2,r r qit? ebti !--r; o-u gt+,l tS pV ;s",.1: .4:J ;rry;

r5,rr o:L l-, 
"l,b -rl LrJ!-.t 

"p"; 
.jl-l i,xl .rf

,Sfqll+ J*..Jb{ ,S3rl

(Jjr) 4-.iit? di rr 6 *F€ -b tr-1a Jft ].b ,y: 6-ry .ss ls mlf q 6lo;i cSr.- l.rit

d{)b 8 "+U, 2-t 6 :-2.i,u, i'-f: mgh ot;;t+,| .1l5 Os_p \ o, Vs ,Sl+it+ ,J*tt ,Sj./.c.*l ctt-i Lt-t 
^g

"r-l-xt-r.c*l ;"-l4i s;Vr 6 tst€tK q.Stti;l €l o;"a 6)! u-h u.ft ojlJil tu oJ! r,), )tr.Sfrr #
'f-td l) Os_f t l1 J..;b,, .5jr;l

(r-\t)

iry"q 4i €/ g! t 8J ft<t" 6 rj',.x o:l: oj$l o-,: * fllil t_t-,l..ryU rf.-\ 6)rtl ,.sS yl
h = hzj)L dt* ,uh=ht it- "<,- )l Ct gtK",n.:rr5,r,.l ,rl .Sjft q-rK..cl 6J^r ft".;l Jg 6"*- 6il J

:L .:_lJlJ J,r..jq ,iJl i-"-.,
LVr= mB (hz- h) = mg Lh

6s* *t.-t-:;tdlll5.f-lrlQ .-ntgNt ! c...1 ,)rt, o1; 6ss J l>V tSsi Ja-r; .r: jt+.,lrl'k rK
.r*,t J-;U,, ,SJJI # ui." yly u':la

tlt 
-t-vs=msh

Y\. h
mg\, 1

Qf- Y"=o

I

I

@
(a)

r-t Js.i
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IAV Jr;h.-sj-rl r-Y !;+

Liib cSs:*.f-$JKJ 4t-Ja. .l:-,1 )t-ij ,r--t- .H).ll-t+.1r LL-i;.;t rrlr*-4 a.S u-ts,,

r' ta r3l o,s\ 6el'-) c--,,lt, -# 6lt, ti ,t-l ,-l,& l,.r-: 1l+ll JS .d^-+ -U ,&, Gmm" f rz - mgRz f rz

:..5r,r,dltib ,Jt*,q d) -# ,V's-Vs L.:-lr,lt

Ii'*rn, *=^r*,f+-+l= vt -v,r' \r r )
:A-sl: g:-f ih- iJr-l tr.f.l.rrQ ,r-j oo-f V's=O*>lr'= * &s d.:-l Jt*

(r-t o)

:L .:-,1 -rtll -Pb ,SjJl .# t 12 t*. t1;l .pt tr

LV, = *gn'(L-1)" \4 rz)

tC- .rt', o.ri 4 fq ,SiJl 6,--11: ey ..:*l til-a C:i L-y o.t^: 
6l-+;l Lrib )lS ti .,tl.r.r o.1!-9: e5

.:;t.rj ,r(:*, ,S.. Jb 43J',li q.l-r...-,, gll6 Gt* q J o)Jr c-ll r l-h rrsi +J, q

V t-S,,f*l,rJ J 6 G)S .t-t-€.Jt-,;i JJL..u<.;-Yl f---" J<- r* ,, ff:|ffr"'t
,o..t.-.! L-rJ F J<- xl qt(e s, ;-ir! ,t ,VV,,Kr:-ylrJpq ,Sjlls o-tJ o.;3! y' 1: J-o: .$- rrr'; .li q

-{ elf..JS€ c^S;t oJJ' J-ab ti SS.t,Stf+l q 6 uq J,-P Jo-; o"r: jl+,ltK Ott' +;6,i}l y-l

.f .f .rs Jo-; or.: )*,: 6,ti eoJ-i o:lr dL:.; f-t .$--: y: t Cf f-l LJ:n 1.: 6 . k 6s"- q 15q "<,- ,rtt

J;_JQ.Sjrt ..rl.lL*.-Utr.f F = l<x J-,|J,, e:i$ J<-.rt- 4s q ':*; rg;-,1Lii t uf;;i 'x )S':;;
:,,,;b I € C '-i'-F xslsb 4t Ji J'(,i ,ay.; L5l.,t .l...i lL#t JK .)r-Jr, q lr .l.l 6t-Yl

k" (r-\1)

F,t--iq ,$r-l rr;;.63i,-qt-;l;il xz \,xr )l cSf ,*,Ctl3i r.-.r-L5 \ ,.rr;f* rry; rJl

/ 
LV" = IrGr, _ _?)"2\'

.r-i€ ,p t,fq ,$Jl \a. ot(;i,-r.,L- .,:rK *57 * t ,J J# -# -Sl..r-i.Jtt .c*,t c..1, 6

.c*,[ o-t-! ,S-f Y-t )S: F-x.;l:y,-, ss o>t-i qL dj;9: .:.-l-.., L-; ,>l',;: y-l .,1lri'.
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crlrc.S.:.1*r- tg-, J.4i IAA

t' 6JJ 4 oJ-i :sli F 6-9ra d-.&? *,iJti, t J.lJ -rr GLt ,a ,S 7;' fq bl o-t..x JLel 6J; Ofr
.\:--l € 6il 1oJ; gte.,l .,r15 ,?,tt Gil J..r-: gL#lJK 45 f$"14+:j.ff-|. ;[^(-) -r:UO -;i L-j
\-LV" '+- _P "[--Jq 

6i;l,r)t:;l ,* ,f 6ss t p L--i.-r-1 ;l+Jl U_,tS .Ele,r elt,g."rrl-rQ
.l-:si.-,t-> q ft--, ,fi ls ri n<!-l t L-*.f=i-L; dri-&t+

g.ij'jl- rU +hlr

e j-,-l rl .-4toa.J*> .g .n l: 6Jf I - JtJ aL,.\ ilJ:,_r,.fu "(,- -,1: ,<J-Yl Je ,j"f F _,: lr

,f--& -b:rFte+it+c5L^t,.3 )1 .*G>)l-;glln1 ,jq5-,6dlJbqlsU'r-r-51 .r*-UCy.ol 
'tjq

:[- .g:+-ja Ui-z+ (-AVs) + (-A%) = LT ,>y,e r, l-2 Y-\ \ o&lt ely,l

riUtii;,,= A,i,A.trr;,+ .Afi (r-\v)

or-i ,t--:-ll ,15 l.', .-ui!"/ f-\ \ 4i!lJ :t e-S .J+ jl j,>>l J;l ,5jjl- tK o.til-, pt J<- 1l o:Li;.|
\JJ'J

,[UgJ-x.- t+ttf 
"tt-d"l 

-l .r:-hil G4-P3o;r,r1t-6!l -l.,l-l-ril csL#J, \qt\.*lr:[6111,,;]-.j
))lJ' LV" s AVs r-b.r tr IJXU ."51l.9,1 _l 4l.ril !ti; ,_ro ,LJ * F .;-l r*l-r.,

.tf e-_r:trr--,2JrL,J*q oly,-t IJY-\V ab,b6 -r5.e_r

.li,r.*-V;l,,*,v;1+Ufl 1,+,.6,,,"1 'i+'Vi;l,i
(\'-\va)

.<tL-i JsF ^ t\ mf-t a, c5loJr f-V J*, .f-\V J Y-\ \ ,-Stn*lel-, ;l o.:U-",.| .l;Ui ,s;-:, q|-:s 6ll
,Sst : F-* e:i ,,W = tkg 4pV 6Ji , F2 I F1 e\si jl c.-,,i .l[.,...- :llinl '1: .:-l -r-i, 15 .r_a:r, otii

gle.,l rts..:-l o-t-l o:l: gl-.I"-i "li:l;i 4.n ,,, -l l-r7 ,-r t9.,;f o.,;! ,r!^ii (b) .-; -2r ..r5 cSTN J"rJl u-(c
o-ti -rL,..- ,B VA jl 'yi" ,"b 4j" c.S7 ,_P lF=kx * esi jW,F2,fi 6la_2_,",;l ;l-r5; Ja-;..r.i

':57 F J 4* 6 N ,lJl & rS:; ;rdo:l: .llj Af 6^+ 63Jl -# J,,lJ, f-\\ .&lr lt o:Lir".t b -
l;* ga-;t 

":*; 
Jlte \ -f s o-L; o:Lir-l e-*-, ,-*: )l rF- (c) r:**i;) ..:l.r JolJril ;t+"1 ettj.g!.f

c-'lrr-;; J tfirl J"ti lJ r-\v dqlJ jl Ui-2 4^. F a-l 'h 
F, s Ft L-r.-r- ;ta";l .;K ..r:J.r, j$ orj

.t;rf e rb eitt JI,;r q .Lil., .&, J-P t,slqit? _r ,5*:-)t j,*q ,SVj A
3 .-l J< J-'t+, .lt5rt 4 q-t-" f,"*. F= l<x Jo-; or-: ql+,I tK ,Jj ,;itt;: r5 :.'-i,r, $r.y,

_r.J_rl 6W_b Ja-i.i.g::,-iustojJbl:.:-pJ rjbbB EA;l \F)l$,-e.rhilJr$cri cSTirr*4!l
.J,-Li o.:L _,!*l l.r r*t*" $lyC O:t' +-l q *5 ..:*l g.r) A% ..-l-. gl.l .r, .1.'+
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l|l ,_l1*;li,.sj.,,l f-V d:..t

U'rz= AT + Aus + LU

Y1 =mg
Utz= aT

(o) (b) (c)

ff-v) Js.i

.tf ,-*-_t'j\ l) ot- \ -ro s o1: f1r ,sltltf-\V 4blJ ,,SjJl- ttS ollt :l JlyC

U'vz= A (T+ Vr+ V") = L,E (r-\vb)

,)nG JLS,r-lvb4l,lJ q Q.c*l bi +. )..:' 'v ";;r.Ji Ft<. # eSttE=T*ve+v" 6i s:6

f.--"":",r$t5 ,F ,Siyl # rU,.<.:-Yl J tit+ S\tij+.t f:.-ii- J tsls Ab2i q5 !--t.-t.i pt+;l

U'A^.> tJ.u.. 
^ -F tt-f e J:.r.r.r^i pl+,1 tls ^5 

g.r1r AbSi J .*-y ,q:$ sgLr'1i L{i 6 .rLit*, el.t )-t\rl
.t-l,l i JJ osf + Citl ollt .r $t k

M=o [-E=i.i[ (f-rA)

fq t k ,SiJl 6 t:-C orr (J5sr*i rx;;T+V7+V, ;*t* ,F ,S3tt 9 r:-"1 d4UE 6.r,t<tr

.rS 6, Jln. \ ,rK-Qt ,Sjtl ,SlA JJitiY-\A ohtr .ttf e.-!rr; F-r*- q

'9i"192.6 gir* Atel.q*

-<*.o1.:ski3.o "Avx+{L3-.<i-Yl 
6Jil.*tVti.;,ar[6rr.-r-:gl+;l -riS6,',-)f 4Lr-y,

GQl4- 4J Ji:--.^ C-*at- ;,1 .gl_;l: d.lb.lrrr .+Q.f "r,-"q C-...Jr,. ! d"r::,-l ss 6 gaV -p \ r-i 9 .r;l:

.-u-:!"f ,-r.!f" ,_*\: c-.".rt-- ,_91.)l: 6 s_rC L-y.t GJtl !it-) *tl# At r,

t>L-+a:;t jl 
"*U 

F ,Ss.* 9i y: r5 l-,-r{ ,-lgli .)r lt 4srp t't+.;U:a

.tG ,-rjl l.!']; dr .tti.il.7 ,.h :tF Asi L".j; oJr-i 
;t+,1 -rt5 .-r:-:tr.f ff-A J,*,)

:U ,:*,1 ll-t\ l; \ 
-,11 'r*:l*"1 1r .-t^: ;t+,1 ,5 JS . dU = F.dr :U c.*l

u = Jn 
. (tr = I(r,a" * Frcty + r,dz)

(:

r-AJS.r,

,c*l .grl;>l .uir.? O{l db r cr--.r$
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dV 3t J1 ui-' '>r>V.J-:Uu, oJ-, Jb J:,- )l f*, i osju. rSr- gterl I l"u,l JaLi; ! c-rlt Jrij 45

du:, J) .fq ,$Jl -# 611, ,g:l:slS etl6 c.,yr ti u ,-r.r {*US #, ;-l 1 .:,>te Jr-l l.t .a,l 6',1k;l

:::f 4 & V 
"1.-.;1.*, 

*ii .J-:U e,:^il: :.1a-9 yJSl .J-xt a-t: .;3lj drr'j qit?

o, =***Yay*{a,ox oy oz

:gll: - dV =F . dr = F'dx+ Frdy + Frdz n--'-l;- ;l
0v 0v dvfr=-T , f, =-6 , fr=-E

:c.-ly; l) sl:t,;ttt' *. ri-rd i lt si

olr.i 5.:;-.*, - pg- J^g 11.

JK'-.t-.iy:Y r t l,u.; dr:.f o-r.l * eV -#\#.,*q6.:-,1 F Jl.Sr' "*- Jt.r/rJlJSl
:otK;i ..r-.lL ,.>l-.a:;..,11 V -r-JL Jt<-l (J-U - dV'*;;is JitAt$4t ft Ll .:;l:

u r-z = I:: - o, = -(v, -v,) (r-\1)

F=-VV (r-Y. )

:L .:-,1 lU 6 o.,1 -,,t(,1 ndell .g-,11:y u'ltl cEt+ q V it-: 9i.,r 5

o=r*.i*+k*
.Ju,U.r ]*t+ 6t; oQ:l.,,lbVV.r-rlrs :,J-'t+ CUItV ',45

It-?.jl J|.5 s :r^,,V,€ il-Z#U yr, ,.t;.-i sdr r:, '-*i 6 .t'.iq CU &- jl ti ,51u,.1)_1 6 e_r
.,.:-l olX ,-h .*;t F*. 6,laLfi p -f dF Jo-r;..U

:6,>-lx-y-Z ol-::'*ro,.ijo J*;lA" "S_ .'t"r- qdf= P dx + Qdy + R dZ 628 d 
"r,i.r.5r9loL- 

"
aP aQ aP aR aQ aR

ar=E'E =a''E=;;
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lll Jo;h .sjrl Y-Y ul.;.f

f-lt 4i9,q,4lj,,.o

6t-:.ol,, .JYt+ ,-i,-.b u.; 6,;r--'l-,'.5t<la.rl tr \ . kg lf \A .$f

4-f 1) 3 o)9r 1. N/m.g.-,51;l:.li,n, r!.'a:" -* .Sr-l 'ZS7 cgtl-f:j

.:Jl: .J["*,--, c.S 7 ,lrLir ,, 6rtL a,jb ,ft s c*l c-rti Yo. N .g1-i

.-r;5 .r-t^, ,s2JS u, C 4L;; )l A ,p-r tJ o$y' Dc-er

.X:-,g"l.i*, ft.ry." $G*r"-r ol,*-o.},-Jb.l.,U y Ot*;r-, o$-d (f-\V ohtt jl o:Liil ,Slt.:,P

jl .r-iiJ6,r,t<i,!..:-l .-rt$qo$JL.et fo.Ndi.lSc.t.l:,r.rgle.,ttKf"..r- rsst6 --Uq *e:iW
..lL+, a12\/o -./1 = ./l m l- AB- BC 4LrU Yo. N 6JJt' I e,Ju5,r, 'zS7 C,-tp *A- -t(,

U1-2= 250 (0.6) = 150 J

:U l:-,1 JIJ oJ:;;),.r:i? ,SjJl -#

tr =!^b, _rt)= j0o)r,
:b c"".1 .tl-t #.}*q ,SiJl .#..r-tr.r P &h Q.21 ,,:,e ,-,.1i.,1r 6

AVr= mg (N1) = 10 (9.81)(1.2 sin 30o) = 58.9 J

:U c-l J,lJ/ '<:LYl .J#q ,ilJl -#
LV, = io(.: -.?)= jtuol(lt .2+0.6f2 -[o.o]')= ru.o t

lU1-z= A (T+ Vt+ V"))

:,---rlr C;jfl- tK olql-,' -2: .rl-;Le yl ,J:l.: Jlj L

150 = It2(10) d + 58.9 + 86.4

u = 0.974 mls
=lr
.tair ots3

*,:,,y,{;r",},{i,:r:,;;n"",i,i 
"T;,y#. :
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crlrc ..l;4*, - r.9-, JLai tlY

f-tv dt i d.t-..

.StlLrl t-i J {.:5 LAr A 4Li'; J: ,JJK- cJL- 
-,11 €f *S Y .gl."r.;;J

+ ,P f ;/'l :S ,F.gloyl.: 6L;al, rl-n l .1.: (iV a>-ip i tSrtV

ft<-u lJ 6r.;jJ ti.e.p.J*:Uu, ./1m :t;i qlrt 1fo. N/m ,r>.- .gl;l: cli

.-t"5;..- 8,4J, jl ;:JJs

q*a; JL.l -t:alP L./)J..J#q Lshj/l L*-y'sts Gil J -rr tssi J o)t t-;."r; gla",l rts:p
J ,-[tq tJhj./l .rlr*$ .,>l U'y2- o ..r-lrQ ..to:.r^i qt+,| CtK J o)J.t cS7 J tJ e,orip 6lt d:r ,pt

:L "tJyly Jr J .$l f-.n 6ly u:p
Lv" = ioll - *'^)=it ro{(o .6W- r]l - (o.o)'}= -rr., ,

LVr= W Ah = 3(9.81X-0.6) = -17.66 J

Lr =i*62 -r'^)=)tbl-o)= t.su'?u

[AT+ LVr+A%=0] l.su'?u-17.66-52.2=0

Da = 6.82 mls

.q4o 45lj

,*i A @b ;ti L/yeb U4-t^ ,. .^;/,-lpOtl If. dt jtr-dt at"y. "iP 6et /. ,p SsC b-i ot- ftct ,(y' G*,
g;it2 a-t, t )> p^ d$t bt-l7i at. fu. UU ut r.(y'*y; g,44ao .ytl> rfu plt rt^ A U'bn y ils O!, or-l; *, 9 9ai {l1tt

,oai 6;A *^ Jrt >p t gloWl

o

:tr
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Itf JL-" Y-V,rbe

:l 6 ,*y ,/S _LS Y ril-.-l cgss P &.i; f-\ to

U. = ./A m/s a-Jyl u s 6l;lr .:_;if.r- A '43t
y +J.aU ..J*LS -r L-,tf lF jl ot-f .b;-e tr .-t-tr.l

tt ur €-S -E Y dl-1-l 4<.4Kb lsA *t , P 1L;)

.r15 j*,J ttl3lut i*'* lt '/1 n/S .SYt: C

/ = '/YY[ m :lr

2ke

l"- I FO di*. JS.i

A .4itr 1r .ly(- cJt- _11 \lY kg .$jJ f-\tl

s) )f sgl..:rl,,, d., rl-r:.1 1:.5t(t-."1 ist. s t:rS,r, tol

1r l; oJ-i;J Ua (,-iJl) :-gS ,--t:r; .t{.l iV bJe

.l: -,, 6 J* -*;: f"-tst, (9); B c.r--r,

L.2WI
I

3m

f- I ft 'l?-*n JSi

JFt *

.jl.ui",Jjl,,..
A 2>;si9* cJL-;l ./-S,|s ,/\ 43* f-\tf
tr U ,;^J.r t3tl.rtJ .f., A)! JrL q dl:l-2i j ,-/.r to.r

.+.51.11.:,;-3 .J-:56,5)_fJB eV ?1) \Le.d

et*-> lJ u .J*lU(J, YVo nrm rt;i (.1-r-U , & = Yl. N/m

..'ns

U='li,\01m/S :lr

- 450 mm

r-lrr {li* Js,i

;l .r.e(- .:Jt-- 
-11 t kg fr+ . r .glorif f-\ [t

* Au t 6ffiU 5tl!.rl L J r:5 ta-,1A g,.i-;,,

c-l ?_& .tPC dtj 4ri-, -,1: ,fi.t, ,5lcr--l:

.-t, .:r*! s: B tLiJ t .lJ:--l g.1" .;U;'J U r3J- (.jJl)

'-* x J* r*+ 
''-,-ft 

(v) r

\---

0.6m

*
g

!,

r-lPt3 dr* Js.i,
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.fl,r l$+- - p9." J-s llf

c

f-lf t ,l?.". uFi

.:Jt--;l S 
't.5_# 

to 4* " lr;.i-\0.
crrt:il -11 -r- ,rrJ,r, La-; oJ*i c.:l.r gt-i.i qy 1r .l;5-

fJ--? .J-ti e:;lx ;^e 
'-,9-l 

Lli y-j Y m aS 6r.L- 61

.J;S 0.;e 1.,1 oJ:lf l>lrz m ,.*L,

r- I a. <li* Js.i

y Y .il;i j oJ--.i YJ O 4Lij J) ,F + f-\ o\

;: ,rj'(- cJL-- ;l rJ- 
-51 

.S,l J.--r- lr dS -[-S L

?JJL'.J,-UJL*i dLi €",ir;: i:rJ b-,1 0= 1.o

.fj .i,;r l: ef _# Y o.1! u rer (-iJl) q-t^, c*l

f-tst-- (.7) 9 ;-g . Lij c^-iJ, )5 t'L.4y>y.1l
+-a1:J 1r ) o)y. t(a jS X rJ J.'JS ,Jt, ,rrt X J t.*

.-: .l 
,r.arl >A^-e .rrJ.r. or.'.i.-i +(-K:,1 di.. c-:iJ,

(*iJl) u = \/\1Y m/s 9 (-r) r = 'lY/.V rDrtl *:l-l+

JJS-- cJt-- ;l f-\ [l d:.-, a:^-... ,$;J f-\ tV

1r l-;> 6L.ul, d.... tl.url 1: .5t(L.al dJ+ A c-.".i.;,. 1r

t-i^lJ + -t.h -11 r-,119 6;J e 6Ji.r{,g dU oi,

: C +Li; a+ IJJ.+J jl ,-l; r.l-a-;) (*alt; ,, l1 o-ri;.J t

jl ,F r.!,) (d ) C,u-b.i: 
-,11 ;r*K jl -r- r:*rr (.-,)

.-1,-r3i c*.r, , E lLiJ jl tslf
(.ilt)lg.=VwVNe(-)Nc= \./\q N :lr
(6) Na = Yo/r N(irn_! J-h y)

;r .lf- cJL--;l '/Yo kg lF ^;6losg 
f-\tA

6t-* .rld AV ");rc 
d* .rlr J J*q u* ,.4 $i)

j-d ,:1j5.r- B &i11 lJ 
'i-f 

l-t'r4- J + &.N
.J5

"l'

l

f_lfA rt,. OJS.i

B 43J. _2lm 16 r,,glorif 6 
'f-ff-\tq

-,11 
.,u;f fl .rJU.s, Jrr:S ise-u. k c..:U ti t ,:-,rj5,r,

B LG gl1i,.t"er-,r:ri Ln.1 A 43J'1r cl;K- cJt-.

,+, L1i,S-FJ / tjt 6tr.e 6ti .ry ,* C t

t lfi;41 dL(l.al ;l fi. 'l th C +J, 1.r L:rl;

.+S "b*,r-,11r .;lri dti r,a-i, j 6 yJa LgL!61.)

YsR+ +F-'f) =lr
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llA Jl.it--" Y-V o$.i

o=0.(t_#) ,

l-
I

v
IL-

,55-" 6,j-tl- 6tl-l* r.- 4 '?l-p;rl-\0f
t-Er f t -4./U 

1ri c ..1 ;E )t,Gx'.jt S)l

4f ,r-b )t e):-l -i),\tl J;5 ,J..f .-LJ,\,)t*-<," di--

,y;l u-lL; o1t' q;ls -,* p rgl:c.'l LV:.:*l ;r;U

.,..1/ q b;l 
LL...3 ).Lef t+,i.r, 6 A aLj.J d)t? lLitJl

sp. oJ-3 o.:l.r .;l.Li.r 6lra .S4S ,h"-; ti-,\ p. S 1). j-f.
,,..Lli .ss ls -* cAsl-t- 41.-J d!-l GlJD. rh;, Jil-t-

9,-:-11-r,Q ,.r:.(; J; dI- .gYt1

uo"'n = J p" :lf

/\/\

\-- 

--tor-, 
o,, {[.... Js.l

-,,:-#.1-l+ l.ry',oJl..,i o:lr dl-:i +-f -,1.1 
Y-\0t,

1.: ..r;5- cJL-- ;l '/-S # 1 !iy; Jl .J*1.6, JJb

orr-li \Y0 mm o;l-tJl r- d*q F.5 r-t 14 G43J,

.JjS &r'Jl.1.;Ytr -rtx" Jt-# fl.t>,:sJ,

[B =1750 N/m

&;:8400 N/m

r
I
I
I

tP
\

\

f--
250 mm

_i_.___l
I

II rl
500mm ll

lll
I

I

v
I
I

250 mm
i

-Y. _ _._

f-l0f ,1r,..^ r,lSi

& = 35 kN/m
0'

l--

r
/

450 mm

v
r-t6 t

2ke

4.... Jt.&

ol.f 
"lrL,-

"*U + :l.u.l.1r \/o kg lf tC ,s.F f-\oY

.J. 'S 6, r5r.- ,.:- .l .lf m (.li :l;i Jr! S ,S-p jl c*,'

.nlt B +-Lii 1r e Y m/s /tA rLi,j .lr ,'lJy) u- Jl
-bLi; ;-l dr, 6Ktrl -L-; o.u gV;l Uf rt5 ,.t-iL \" m/s

,J-.!L ./V. m.;*. Jp tSt d,r-.+ .-tJ r*b.r 1.2

A j* lJ o$t Gts Jo$ JLgl 5t<.L.al a:i aKV
.c-l jil x-y a'ip.t;5 .,,..- B _t

-..\

-t
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,:lrc J*:..- - eg-' J-s llt

(-iJl)U=./1\{rn/s

(.r)u-./tv. rnls

.J;.,;1u Yoo ojl.t;l a,

:lr

650

,r
I

250 mm

-_L

f- I AV 41r.... JS.i

t3.*,r:r5 [.o., .)F cJt- _,11 -.-..- JSI f-\oA

.5f \ m o;l-t-il c1B l(--ljl .r* lr W* jl ll.r5 r"
.4 .b-e 6,"f.f lf s .SlSLel -rl .-t S ..r*, ,)J

.:JL--;l \/o kg lfi ,-. 
fl.t5 r" ,6_F s> f-\Oq

elq-e tiiq 0=o ( rl6Jt 9 2J-tf ut t"r.;rlf-

fly Jf dU 4'.i,, st E t-j./ 0)j dJr:.t dr t g:1,

e ,-5-)* q lJi-Lj.11.,19: ta;i u ).a:,.gb.-rjri.;4 crti

uL+-J t: l: LI.S-J D \tsf .J.i,t,jt-.<i .l.l _1, -p rSlt.

C--.+.f 1r ..t---,19i \:JI g = \".o q_f jl b.ly t-l,rt

;r I el, , ,SVf ;l ..rL.r Jrr:S cre{ tar3 0= o

.t-f j$.e dye.lt*(, oriri.,r-

:tr

f-lAA {li..- JS.i

U= .ffl rnls

k = \/\ kN/m ,tL, a+ ;l-r-S -p -re e.r l-\ O0

J.-.o dJJ-.t 16pL"t,Sig-'J-b.51;l.r '--''l 0= o d-tKu

0 = Y'o ,4tr:r rrF .:Ji-- ;l lit<" ,St .-r::.,.,t Jr!

f lfr '-rlr5 .i..t, 0 = o )) l-1 0 6,1a,-911 \3)r,rrrf La-,;

"- 1r os5 t)11-,a y l:6A-S ..:-.1 f kg b.S_f .11 pl.tf

.# .b.e b,, ,l .(* 6trd., 1f :l s ,af

0 = t.lYY rad/s ulfr

f- l6A {l:* JS.i

t5 yA +_f :t 6 
't-TF 

\lo 6r! o f-\01

dj c*.* csl,l oJ-.x ,I* J* h:; i:* &l -p
L; J*,,,5-f .t-t-C.:lr aiti oJ,,a .2s UA = Y/O rn/S

'.*i-*, 
^-t B &;:;l 1 o:.1+i ;b l) oJ,J o.:lr tl[i! gaq

B 2: 11 e -F tl1 l:.e.* .trK 
'/ 

r,.:*l A il \Yo mm

\4.. N/m eiL-3 6l1b t---^.,:.i jl .<+ J--^ ..t-.5 q-L,

.rrttc/

roo" A]!'1 
,/.lno.nr---lIt

l, .tvr;
f- l0t df.... JS.!

^""t+ .c*,l1Yo mm rl-1i J-p 6l_,11r ,5r^r f-\oV

())jf t ^J oI! o:l: gL$ +"iJ, 1t .t;(- ,-Jt-';l a:^-...

o,1l-t-il l-i d ,fJy (.iJl) 6_f D u.* r"*-r,l!"

"+. 15 ,*y (*) t x-i.l d,,r"q ,*U r-tt' r, Y0. ffin

7',
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llV JL.. f-V ui+

,H) tst JLt ts{ 61llt g.glo;|.;rL f-\\\

.J-!ts, Up l.lt. Po2*> thii .tt ii cef I .af jt

;r 1t--! .J.5 t*t A Ctl $i; ss D6 tsrt tg)y. 
'ttV

+:,-il: r--q.1i ..t-ltr.l tp t fa f.U #l e' P 1A blL

.sL.l c+tj.Sjrl #.S -t*tl

:lr

'---*---- 
--n?t'

f-ltl dL.. Jf.s

,r l, ;r.ri drJ-.t s,_L:i JJ+ &- .,5t, f-l\l
[. km 1ti;l.1r U4 =\f... k[/h uJL' r>e ,- qA .li;

r,-J f .. km .1t....-, ,-P :l ,rl JJ+..u5.,, :Et, e)
B ,Jj;,r roU 6rJ .-11.r;l ufu .r!l-ei rr*, J* ,t
.J-S cr l-p 1.,1 \ Yt. . km/h .tef e;4rj A. km 1t,iill ',1:

It .t-:si c*-u l1 c-S 2> .Jrb :, 3q P c.1J.,i$*
1fV\ km ,H) L ".i' LU : YY kg ;+-1.rr Jr-.f

.{,.i }i t, ,*rtj Lii;: lt Ej f y .**l
j[-.--8_

\-
i

80 km

I
I

Al<__ rA
I

,hJt,

r-ttr dL.Js.i

r.5 ks

u-J u. D. Jer tr JU .-L: ;l AlqEt f-\1.

e :* l: D. .ef .[rl.u .rr,":,rr c(Ji dU crt;- q )!
J-.-S -)rt.J:S Jlri ;,+j l-.:it+ jl qtt-X .5 -t,5 ;r.*
;l ..:-llfY\ km tHj Ll'*r.:-zlri .rge gla tJtgb

.Jy-Li o:ti:".l8 = q/lYo m/s2 ;tt .-rb*i .,lJi,

(
,/0ro

I
I

I

. t"
I

I

Y-l7, df-.. JS.i
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olrc .S*::.n" - pt-t J-s ll|

st o-fu cJL> ;l '/f As o +il r:-l r-\10

j;*- L;6-p t )t-5.t' I rJ.o.l-i c:b pl i.; +-f

t F,r61 Jrr-5 -Jl'l-.r;l--Li.rr 11k = \/A kN/m

.ex 6t-J Jl'. t ril.u-l un'* 
"ef f^itt.;a:,'*e

.JjS J..a, ,Z-e t- 3-l 2t 12

4nax = \ll'tY m/s .;t.r = YV/Y ffiIl

Irnax=\'0l{mm

:tr

f-ltA d:.., JS.$

k i;*- ! 6-p L_;, m lf ! 6l*il-;-lf-\11

-,4 r-.r-b..:-l ol-.1 Jat g'1r.3* c*J<- a'.A nb ,
,Jl'r r;l-l*l J {* 6 as11* t" ,JlJ )* ,". 

f*U .1., ,S-l-,

,3 u-ojr.J-Su. ,>S;- dry-q *jJL q U d4tj ef \
.tt,S,*-t':./'u t ,-ii.stt dkSU ,),5 c^ftrlB .-! q d.9}

.r;5 J*'J ))FJ.jl .rll.r -;;6 J* -n- ,'^,-ft

Y-l?? df.,.. JS.i

i.-1yL--t.Q -it \t-r.?V;: ,rr-L':it ii f-llf

!... ft1n ,Vi f t ti ,-,rldlrU .-S A 1Ji;.;r .rr[.ai

t4Jlh...t-rtr.f t[... fuffi u.e 6l-;l.r r-t-iL,rr

U ,Jrld.rU LS B .L;; t dJ::.-r ;K:.n 1r tttlJi Jef
jl 6-lL; l-hij lr .,,-l in r*. ..:*110.. km ,fj f t

.r:-,1 ;r; .j+ ,>lril cs9J.r.o

ua = Y11.. km/h
=lr

B{--

CJL- ;: -{ I J2*, uJ-4s.Sirt<b f-\lt

.tlC .tlt A ^L;i 4itA rr d-r4i aL ,.niL JrL;

..r*lti.f ,t = \/1kN/m .p ,fu J Y kg b_t+, lfr

.t-*".' t; L{ di.tL'; Atpl t \*, q f ,.ttiy,,5t{-l

cJL- ;l t. fim .rl+ Jl ..i,1 or! 6.,l.(-i.1.7 o_*,
7) tL.c.* 6))J t-AJ r-J-ll .-,- - drl+ r ..r.i .u! Jrt ;

.# .b-e.St<Lrl -,11 
9g .l ;-r,i.- AeJ: lr ,.ri ,;9t

40 mmJ- I I -6mm
r__Jlffi

f-ltf df.... JS.c

f- I Pl" df.... JS.f

m=2kg
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Itl JJt^- Y-Y,rb.f

dt-3lr dt+;its jl .r5" .,r O crti &,i.; f-\lq

j ory Y N/m ,r:-- 6l;l.r ,l .c*l r:iJ )lf }9a ";".
..' ."1 ,F * cJ9{ rrlL,rr A i.;: -;r oJilJ 6 ,-P-r

,/"SAs ,lt oJJiA ttef 6 -utt e:* ua ur -51

.J15 J1--J B t-hj6 ylr-i t-f ,J:5 J-. jt'." *C g

o-tf tr) c*,1 .J-! ilJ itl 4'Jp 2t )i-'".6L:,o1,
.(-tJ .,+ly \"-fq !,lJJ \ L*. uJ:-o 6lrr;Li

Ur = Y/o\ m/s

ot

y ,4 f tJrS A . olr-i a. ,-i -t, F.-itr ,5,- Y- \ V .

U .[lo kg ,ss-2 e Ll\ m JJt r cilj(,_ dloi J€ Jt-'.

,f t't, * 6st )l i*.l.: 9 -L"sc! 
'il 

M ar. u .3f

1i.>-cr- iL.,1lt;+ gti,r .ss;6,-/ o/o m 1U;;l1r

6l-nD gjY u;l.r-; 
"lilo 

..j';-l,,e ory rert

ey tt..r5.-,1,*- ,:;jK 6lU;l tlja .J:5 drJ, l.(ll

cJ-:5 drJ, (t f -f s uil ,in ,jtJ aLfi I cl-t*i dr;
.ri1b.,;lr.i ,y) & 1l \/\ m LU;1|1.r 3.r.,,r

r- -- --JJ" -1

"*4ff1^
l.--*----*l

f- I tl di.... JS,i

f- I V. di.... JK.i

,F e_f .rr ! ri 6ln -elJl {.ti +.er f-\lV

Sl .J;rf r-, Lr.; 0 = o d-*;J, t: .lF cJt- ;l .r::.-.r

C4L-3 ..t-1 C -l;)' a.' 0 = t}o J.: FL-ii, 5 ,-1^l, o$LL

.c*t J4--S .r-l-r-r 0 = o .,;) -'-:i .r;5 f*; 1., k ;i
)it' .5llt rl 1l e otr-S .,j.l; .ri tsl;,-e 1lr b.SJ

.+s

ft = \ool\ N/m vl-l+

4t r) rrJC4 c-Jt-.-- jl fitl, f-\U
tsyt-.5ft = 1.. N/m r:i- .51;lr r, .li;, 6 0= \A.o

)t ,r--5 -# L ^i* 4-! c*; L .:.--,1: I o:y .rf.r-.:s

.--ft- JrF tr,Dtt 0,"'-el;.ttf ,g Lr;,.:-,1 ,-L;

fr+ jl 9 ,.:*l fil.j a-r,;e 1.r cJ-; .-t-J ;=.- tt ;u
.tf Jx-e dl..t,r, t^+

2kg

r- I tY dis Js.i

r- I tA dr- Js^i
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{rb5 .S#.i" - r"9-, JLai Y..

Us=o/{lrn/s rN=Al./\N

.C-l Y. . rlllll

qlr

41r y\B.L;-i,J f^itu c*.af-\Vt

4i-t-, .JLiL,r, X = y 6 
';r_y 

JF- c'Jt- ;l a:.*-
+S ,-e-; .t-'J,f r>y-o dE o.i-, .1: 5.r.- .r;5

.JL-,olJe .gl-,1b L-o.-ti;J .&-l d)f .W.e J,U .St<trl

..uL-,a 69L-e

f- I Yf dt... Js.i

# Cst JF cJt-. jl L J* u 6ra,1f-lvo

J- lJ |rA{il> D t>f .ttf C Lr-,1 .t = o C:iJ, ;t };.,a

.-t;91 r:*.q X t-....:.

:tr

r-l vr <l.i- Jlst

rsrfsine -*0-si"o)]

L rl"rctb.f.,4-rr !/f ASr ,S-F f-\V\
g = 1.o -l) ;u .li -;r 15 s9-J,u, ,F C,tt;Yl ,S;ty

s> ,ssS- cJL--;l liK .r-U" ..' ",1 J.r;s rrr{
$-r1t dr,t(.r \ ,S-f D \ter-..r.:J tn-; 0 = 1.o

.->.;p 1r -L-11 6tod.,..t-5 ^,-t*,.r;ifr,0= \l"oo

..r-tr,_f ,ivA rlrU l -i.tU t+i Cr- t d.5 rl-p CE

U = \/\ 1\" m/s
=lr

F_ soo mm ___*1

f-lYl dr....JS,i

)t e--p,sJL- ,5- .g-,11-. - 6qJt9 f-\VY

.J*iUs, U1= {. km/h .:."r- 6l-,11: .r.-, .Li .f-y.rn!

-i)l;l1l .J;5 J*d .+s ^L2', d/.iYtt 1: l.1 ta;i D1 Uy

F ,_r y :r,f't;) .# .b-e.tt<trl + Ly.y ,SJtl

(.J".iti rlib cir taSg r-tr.a. J..-e rSj.r,t

f-lYf df.... Jt.&

A y ,si!* cJt-' :t C.5# ./1 orill r-tw

;: 15) ,rJ;:6 6t+ 6l-".rl.1 dr*q .jJt rr 9 oli b-;

t 6se-- bb tSti jl c-,J (.:-l .uiJ JlJi dU .'i,
gt(:" tr.r;iJ u.-,.tlC \Y. N/m .fu y e.rt
J-J :l rS \ 6,te--e pl-l, 6tt- tB .Jaiijt;:.}iS

-r-i rl-,;i J,-t .J-,5 ;.=si e.: p.l,rr Jt-pl ili.,;, t-:.rt-;
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r.l J3t*. r-Y s,lr.r

Jy-b . ' +..,.irq9s J-_d *it-t'jl p;;f-\\n

'--+J, )t ojt- cJL-- )l p W -vU -r lfr t rt rl\

p t o-tJ L.r.; Jfu.5loy-b sl4i, JUIS,Jj.;:0= o

\ .r-v;1to \Je.* '-tr.ils, j.r-j .otl+J3 ih- L ,-,"1"i

J-..'i .J-5.,, 6; tt -rtJ ,-r-+,j ^;t- ;'-;i {+t<b

.rns

f- I Yt 'V-'r JS.&

f- I Y0 df.... JS.6

www.konkur.in

forum.konkur.in



olrS .t*::o*r - fr,-, Jt4i l.Y

aou.io f -A
r-J:t*,:te.# Jl,fu;l L.r):h"..el *5ryn:lf f*,$tlt-,;K.rY:L, l'*r.ii.13: rVq_r
.,* J'l*i* 12 ,>-c- cll;1gi:6 g;i[: q*i .1: ..ulo.rri ..:r.l ! .-li .r-te,ib t r+ F = mg ,p- $ f
al:l-, Jlrf;l 6:- +V +-t,..5-r', ,l;..t 1t 1s ;f rJU.t Jlj,r, .l.jl,l i,rlS .rf*U .,tL- s o.r-i gta,l ;K

,--l .JJL-;,r, f-f -t {.-t'.r):h, t lt L .-r'6+, .rrA .dtr-ti+ q .+ ri I :j J.llJt ,.lLj q .*.*, .:S-r,-

aL; .:-t-. .1r L_ _r $st-t. J,tt- P)).U.15 .rUl j./ ,rt"; .i-r, s: ti 6 lJ J.tL*, jl cStf* .f- .iY:I,,

.JSs, r.rLl ,t* ,;-*g/ Jt^st ua;,*

,P rt ;.g" 9 dh; q),c f-l
2:12m 1.fr \.glo-1: te.Jl 

'P s'F Sf .f-1 
"!<-;Ua.

l-t-r.113 oJ.i oa*h r ,;l:y U o.li c-,.i-l, .5 J"-".i -b :: ptttlr L.ai

\6),f * !Jorji v=i tr y.l.r'o.2'sJef .::-rl oJ.:-jgO,+ti

m s-t sj9 Absi c .lS .r--i; ..utr.f g",L, (o-tJ c:lr crLli ;rA L;
6f .--Ll d:t, t'l-9i.rr )t' .J-:ts. i .ft- c,{.- J) EF ,r"*,-

:f---J-t J-l osr+ q ,f-f rJ.:L, ,1.,1 o;!

r-1 JSa xF= mi=*u"l r. ffi (r-Y\ )

. l.:L, .:5-)6 t;-'J* G = ffly 
'+- 

o_2: 

"---hi 
tSl3*.e d-i !:e.*, J lfi ',])4L> ._S

f .tbl--th 0L'; , c?i ,rL; ft olx;; Jb- I oi 4 .r ttU ,!ryx fU 4td S JSs. ,)L, f-y\
-r--11 ,riLi yi Sutt-u ft ".." -,1r .irl JrL, N.s tr 5 .r-tr.f kg.m/s ott' t mv up; f-f .r-t1 SI ft^-...

.c,*l tlb/(ftlsec2)llft/sec] = lb.sec 1lr;mv ,F e.y
,e EF.gLr;|.:y ojl-[l ,s-tl-rt y o1){p 6 €c qt c5i;,-l r c*l ,sj)t..!tr .i- l-y\ rJ:L, *<,rr+T _ir

;L! crLl u.*' ,,--.3.llj:l .-<a dLr ilJ ), s ja; (-f -r: .nl dlj.. s{,. ! t^;-ry "rqir1 c1; ,G

dt-'j l-.f ,t ml-fr 5 *:*l ,-tt jul tj ; rl..l Ft!-) Ll1.; ;rjr:-*-rl ! .1 i,cr-r=- jl .r* Y-Y \ rJ:Lr ..r;l.r

ti'J9. o* dJJl .-r-: -r,olr; d.^, t F :t t-V d:+.;r eJ5,rr.* .lL; \m g1-.;i -2r +S l.; Jt-.,rS; rrr-
.fr.td t) ot* e, l.; Y-Y\ d:L, rt<-l

LFr=G" , 2F, =G, , ZFr=G, (r-YY)
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Y.f ,rL; r.*:" 9 u,b; a"; Y-1 olrq

.r.,,i tE tsiJ<,- ;t #:..- ,:li,g l1 .rY:L, y-l

)L--.-*t ,J FitJ) dtLi -21 6,f--:.-F-t --tc-: J: .'..../ltr f,.-rj;, :r*;*t
jLj o:-1Jx.i-.rr ,i Jh; f-f ,Sss Jl.,1XF.r:-ir1jl ,dt j q +Y-Y\ d:hr :l ,S.S.JlF$ t, Coly.f
.n-i,l os.r, t) &)stztJ h.rLj jl aA Jt.*l t 4ttF dt=dG:pll: aJ.rL, .pdt '1r,,o 

q.F5 eF ,F

J Sf -tr-iL..al.-- ..t-tr.f Gz= tflYz ! ;lrr tz JV) t: I Gr = ttYr \ .rtll. tr .lL"j 2: u!; *y ta,1t .,r

m u-L; *y .# Q mt ttU ,Jt ,P <' i 6 JS s, dLl f-Yf rJ:L, I .r*l e; ,rL; tu/ u. 1rt oVj

'C*lrl,
:c--ri 1i O:-r' * Jly'l lJ y-Yf nJ:t , ,(,-: ,[-:

(r-Yr)

(r-Yfa)

r-lJ 01 d-V ,st; f-f i., .ri r.1 :211 
"p; \-e s g--a +t-rl ,F ty Lfr 6 .:-l d,1lFk r5

.,1r .J5 r*3 ,J;lj,Lr,;E .)l,j Jb ,-P;, ai c-4; pr I ..11-ul f, .-5 tb *.5,.:-l 6jsl.,+,./ Jlfsl ..:-l

#J.&r<- U lJ LAdJJ, dr,-l Jt;il ,# J.rf Jb_ dti-LadJJ, * J lt G -r XF' 6 ,*,1 g-rY &ti ,*
:JU,-ld \:*,$ il )fu|.r)rh, Y-Y\" rJ:L, ,Sb+il-f jl .:.f,

1",' " "o' = (mu')' - (^u -)'

[i,' zr 
r at = @D r), - (*" r),

1""'o'o' = (mu')'' (^'')'
l-Yla.g;l:r, cr):L, q -rgLr Jt<-t Jr,l-e1 .Jl-r ,&r<- )l 

f, 
y,l5 JK-l t1f - ^J.re 

drh, +- ;,1

.r;11 ,.:-J, cll .:>[-+ t.: .lhrtr :l bltC J:L r 1.1
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illr,i l.:.qn"- f9- JLi Y.f

t.x,F

a<e 6 $C,,:i^, dLj Lf .J! .<,- J. "sls Cli otlsl .-16

e ,tl_r C d-* gl+j-r.r ./-L U- : u*-V;i.5rJ ..,;t"t;l t t.; .,sU ,,,-l

fl .t--..,t(,. lr 
'*t 

L- e 4lrJ.e ,S.S Jl.Stt -r,-ti ll- ;r.;.> 9 .:f
dt j t{ f-\. J(-i riL,a ir.', c{a .(,- .1: 0.2! .i- -t )j-t F,St'j')o.

g .r-trcr 
!t,,' 

O O, ,.lr; tz t; Ul si ,17-l +-e osf al-l -r: ,S ,.;
..:*l ,:r:, l) .j> r-L g!- rlL.rol.j, t

r- | . Jls!

r-ui-.--A ;.?U ..510;l-[l .51;l: d .tt<rl .ft \m t ttU tSVti 4S -;l5 .:-l qj) ..r--T" qr,,o 4L-;21 6lr;

6lrU gSri-:cl .!U .r.r, J|;,J p*7 :l;i ur-; ,'-J Lt Ja;i l5 -t$tt .6i J,-t{ [.--l gil 
-,1: .r.2J c:l: .:JL-r

.:f dllt -b tt_r ol13 , :yl1 sgLrlrJ qE .jt .-rl*>l

.rta.> 6..o10 6b,f

45 J5.,, .-,t-1--lY-Y\ a,J:L, lJ p-ic/ ,J^iU p JIJ Ji ,jU dL.j .h st o;! -r, :,211 .t--ia. ,g,1; fl
xr.b: c.aa.(,- -,1r tilyC 

'F t_r.eU.,r ,ll4llt,l lu; f_f l;;..; t:.$L,r c,itjG F e-r
a'.r.-a os3a j',-a ,o25:1.,1i +.=" ri jit ,rsl,.rh aLql t' z -sy.5trca.7 1r e5 r.2l$ :2a.1 u,lJl JJ .-r-!tr .rtqr
cl.l{ k-l-,1 rlL-o -2:..rT [t rbtli 'F f-r c)y gaf .St.Sg oa;-^t uaV c,4-7.(,-.lr b Oi J.:215 )S u!;

.$Lf (r*Ult) 
^;

e6:i.5t .-UF-r<- ,-!Ur J.r ,JU c,'; drf, dL.j .)J.r .;) .S +."i .h s: ls b 1a 0.2! e: ,.:S-,2 Jb
JtnlJt ,p bi q .$_y' r.ll; oll! t ;U dLJ .)J, .l: d -ruiL c-r.Li d;ly ebsi kJ .t! p Jc-F J F J,Ur

P 
-y.r+iY-Yf 

d:L, q Q,.f-l-lti .,:-lb o;1 .,,:yle |a; uP rL--,rcto-;! r,,:.111 up; ur;l5 rrr

.r:*lA(Gr+Ga)=0 L- -l AGo=-AGa:t",rb r+#.;.t.s JrlJt +.tb o.;!AG6 F f,rrr- t{a o1!AGa

io:.r-y,_l : xV€ c-iU .;l.JU ;;U: *',rr .glo.,1.r J) p.-::J ,Sl_r G = Go + Ga .*- # 'V f -f if-l;re

(r-Y[)

.c-*l uL; py Cl4 J-t -&tr t-yt J:L,
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f-lA dtoi 4J.i....

)f \js rjU c..-,- (ely 3YUz)y-z ,',U a->ie t,'l-S#./Y o;!

..: ot! 
'F ey..:-.| 'ZS7 JL- -l) ,S./ r*;;.tt -1 ! 6F eli I

ou; t ,ti.2) a5 ,o$ ortr G = l(r' + r)j -;(r' - r)t our, !-j; N.s ..*-

.4;3i .:-.r, lt F dl-,,i t = Y s aL^J 1r .g-,1 dU * J t

)-r-€ * g-f - yral aJ:L" o.,il;rr .C-l o-t.X OL: -Yklb .>-29e ! ,.lj-l tltl:,,P

[rr = cJ F -0.2(e.8r)k = *lid'*r)i-J(', -o)u] o

=3tj-2fu
F = 0.2(9.81) k + 3 (2) i - 2 Q2)k = 6j -6.04k N

p =,t4694 =8.51 N

:t=YsJ:

*a;i .1:

:tr

i

k?-"
A
I

F2

r,N
41-1---T--1

"1"-l)
^lHF,1-0L23

t,e

.l*i.4.:Sj

.ewtl| ;t ut of sgN /e*t or) 7. osrlg csbsi <r-o g)a&ZF ,f4( g,:'r^tr;

f-tl d9.i 4J,t...

x&-e--. s)u= \. m/s Lef 6lj:t =o 4tJ _f ,lO kg lrt r,,51013

;t-.t ,)t.-j ti la;i 6to.;1"r.il -* s or-;,r o,;! J )j: ,Slas'- F1 I F1 ..r-tr"f

.4;ji .:-.r, f s ,gtajl y: l-; oy: v Jef .ei*l oJ.,X orl: 
"1lii &lf .1l:-2*,

; \f-f-O- = 126.9o
l-6im/s\l 'r
l: \--I

t = 3 s\.
[>r,a, = ^Lu"f

llroro, = mLurl

.r/,r, JL-el

-t4(l)+2(3 - 1)l =0.5 (u"- l0)

Q=-6 m/s

ll (2) + 2 (3 - 2)l = 0.5 (t+,- 0)

t)=8 m/s

6

4

2
:r-7..,5 1:

v = -6i+8i -r,=rlffi =lo ny'sod
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irl)S .t+:..- - p9-' Ja f ,?

0, = tan-r *=rr1.y
,i-bd-t, ol.r.-a t = Y +br.J 1: o.1! ieJ/.,.!,I o-\-i p-J J5*: tr Jll citi Y .,1.r o1\ 

'f 
,jl* g-t-e ,lal li O

.s:-l oJ.-: o.tl: 4l-l-!

.t i,o Cft$

gat7,t;t .c--l X ,9a U;,Lr c)14 D Ft 6Ci .aa ,/aaU. d;it) 44i .,""Qd UU; - tP Ua'^ /j e- lr. <SSL^a c44 lb ,,> q.to

,,^- pl* 
Un;'o 1-1ilat,p

s qP /p9. ,ti)(,.,u-(.t OA+" 'rrofoDo Gtg pb ,to, ,>blp ,pi;a9a <>!2tsa c)Wt g(u ot />rt> ,:"aot a;( Ur-l dJ, d4i

,t ^- ,pdt {tiit e ,(U*6/ ,pts)>t oqtJp^r^

l-Y' dg.i 4Li.,..

Jl# C! i*-t, !:.* 4J L rrls c--c- l.i 
^5 

I o. kg lfr t j, Jl: &-

Jt--^.'t 61, q ,P r[L( q P ,Ssit = o aJ*J J) Jt: .;1t!, ,r,Ss, ,zS y
a..L>.J t: L; :,J,r, :L,_,1 c;13;i )* \ P ,Slt.dt-"j 

"il;.ol 
tr .rr.f

.J-S 6' Li> \ c.ll-i .;l.t-i" dr--l .gJ-i .5ldt"j I S b-t,Jl. . N r / = f, s

s ;: ;ft1 D \tef O) r::ft d_&., c-.g J) .ft, oS fr ,.rt j (a).r.s r*l-*,

.+rK. -h st o_;: u{ rtf yb ,fls .t = A

4 tt 8

o-tJ g--r ;511 rl.,;i +-J 3 or-.i ji: -;r .Jt j tt P .il.r*,.i ',_F::,F

.t!l

.tJ; /4 Ji,z,c.*,6 ty'/ 
'f-&- 6lt ag 6,lKb (a) C,.-i

tJ:L, rt5jL JLrl t .Jo, -, t=L + Ar s a.la*J r, ,Jf ;,:" 5 €C eS
:grtl: xr:.3 c-{.- J) fy - \-t'

f,lzr,at = mAu"l

tt2 (4) (2) (600) + 2 (600) Ar - 150 (9.81) sin3Oo (4 + Ar) = 150 (0 -t-41) O
464 Lt = II43 Lt = 2.46 s

/-"f

t=4+2.46=6.46 s *lr
:,'ul: r_r:* ;U dtj JS -r, f&-r, - \-t' d.rt , JL-ol tt (b) d*i

f,t>r,at =mLD*)
Itz (4) (2) (600) + 4 (2) (600) - 150 (9.8 I ) sin30" (8) = 150 (u - t-41)

vlr

o

o

150(9.81) N

.(\/"
\ --'-\

-.-"\ N2

_?_9:._ N,

150 u =714 u= 4,76 mls :tr
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Y.V .-$t ''*g. 9 up; at; Y-1 ci;.f

.l*i. €Si

)t-r. qe o-ilyo a4e <t>/tpyutp l-t- 9 YP Gt4 d; P Ltyi / LJ'U o4/o 6[6,> UA o;/t, 
1t+t )t lt ta ,1-+ 2l;l aas";

t, YP69xj )t LJ"U a4sb U avi, atA 92 o.(A,tr1 t s Lh ,2 P-t ,l2ri ,, d(a dU^ c"^*t c'rl,,,a b. e''l 7.1p. d,laa 4^4 U49t i/l)u6

l^ vt2ml*

@ n:.-.

I I *o",^

f-Yl dit i d,i,,,.

,-fJ.Lkg lf r.;*. f .t yl.. ry's ref tr gf o. f:a q dl.JrK

dl*ti c.{e 1: \ Y ny's Jer q .f-* o1j>1jl J+ fl ;t)C J-} J\ rJ3;r: e o:f
ntrU! l1 oi.rj;: l-F :,5 jLvc,er-,r-*.#l ;Lt:€ it-,.<,- g;3.2 o-t..,l o:l:

.-t--131 r:*,-t, ,f -t )l 4

J )-Sr_/ otte n-F t S.1J1 a:..rr. rJ;,r).,1: s.sf J. cAJi  fut+ji;t :}

,Sl L. A;ltl; f"-.." ,>2J6-:119 a:..r- q,-CSi d3q:^ '57 atJe )t b-ra .t
,.r-l;Q.:-1 $l3,- .F ey

,rabA

etr

:tr
./lJ?

a.n fiSi

.c^,t gi st<ily gfr ,, ,( Jrb^ W) (P Py 'tir. Lll,ot ,il>l drt u. r(

,t6.83mts
.( o'= 62.4'

.'t i

,,"i\ )t-- --'*
\ t.1vLr

lGr = Gzl 0.050 (600j) + 4 (12)(cos30o i + sin3OoJ) = (4 + 0.050)v

v=10.26i+13.33j n/s

l)=

tano = 
13'33 

=I.299 0 =52.4"
r0.26

o

t. (to.ze)' + (r.rl)'z = 16.83 m/s
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Cil.r,:.5*::*r- p9-r rl,.ai Y.A

fl .,1r \. Mg fr* 4-.1 c-+ 6QIJ^ .i- f-\A.

t* + \... kmi/h c-,1-.i c..c.* \:s,_rT ,flt,Ss-*

-r J){; d."6-? r) R ,l;a plb e:i s S'l cSf ,pl
lJ .JJ.:51.19r clL$ .rr:,O :-;lj [*l.1,l +T \.tl-t

f.ltT" u)-\ 6,3-' 61.,1b 1"651;;l "i".p .-t54 g)st

)lsr.t, ss L+lt-* ief fl .J*U,6,1 s cr.r, dlJ, A kN

jV) L . -*,r-iL \ . o. km/h --lt \ s ,.rt{-l .,, ,Fl

,t3, c;3* fJe .J;5 u"l.-, l-,1AR ,l;a cry[L 
"!lil

t'--"* a
\ 2?o

f- I A' {li..- JS.t

&-a L1A. Mg JS fra *.A ,g1L. dr5lJf-\A\

Jt- -r: ,F": 'e"f ,-f+.. .1: ..-;it ,1,--l G, Jf km/h

c*.*, t+ 1. Mg lfi , B e nL.;5t9 ..- ",t cSr-

D S*.rer (.iJt).r/f 4r;,A ,Jt, q o km/h

(-,):-r-_-lei c*s$ .e-q c Wi Jt-"il _st ,_nt.s,flt _rt

.-r5 n -t*, ls )s-f Jjt .y'U lAEl ,Jjit i)^rl
(-jjr) u = y/A1 km/h r (./) laEl = oy{. J :tr

s.\nrvJ, 3 kl3

r-lAl di*Js.t

,Jlr ,, q U qJtl ie,, \m lfi y 6l:f-\AY
Je)4.r-*.^ig J4:' t<,li.-.1 j t:5u,43-;1 ,5-.9'-

\ n 6jyl .i)^il /5 ;,1'l'*^.l : f lt ts tet '-, D',IV

#\d = o 
;51_e er r-J;l d-.rU (-,iJl) : rJt ,.r5;.-,-

r-1 JL;l d,jJ<".^ rrgl l-t-il'1: d+U jtlJ J, ,s*-)
4-i -r.;t{ d * . tSls -er *J.eU (-r) I (.ul..r*-.7 F-rl
;l ,rs;ul 4-trU 3 os-; ,F F"J<,. o-l kJl; &,*

.S -b-e o:Ai c-,1W jl .-rr:--lt{ r-b rK,--ri-

:tr

#t*
.j'l."i" J[L.*

\)e--,.511b \o.. kg fr+ 4-.t 6*ilf-lw
st .tts,_/ YU ro;r \. :=-: tl .S-'l-t,- e!- 2t f . km/h

.l- U J-ar,rr 6-&,;tf ,f S &-tr q ..r*;l; ;t(:"o ,,.1

Gte j|i LP.J-71. krn/h o ,},yt.t-e)4 )r),

sj-:'g r-;19 ,5=:-) t A S .b .p S o:tr t .,.L, F Js

;l .9 +-sf .Jij _,1r 013 &. eu* q l-,1 ,-1.*3,1 9l:-,1 .;.ri.-

.S .b-e l;a .:,._eLi,

:t_r

l0

r- I vY dr* Js.t

osf r- \/Y kg fr* r- 6lo1! U.*,i-\VA

./. .t' *,'. v 
^t oJ-.i orl.: v = \/o/i +(rti-frY; j+ok

ojh-ilJ oJ3 G .E ey.r-!.; +tj..* -tt .s *V
/ = Y s cbJ .,1r l.s o1\ ,-. 1113 R 6t-;;,r+ _9 G ,i

..r"-19i c*.-q

l- 1. . m/s c-r- t{ vo g ltr 1; 6ld-F f-\Vq

S* J1;: j orrJ >)FJ. o. kg ;,n+ n-., ,.ist- .tj-l1
..t-:5 r*b.". ls:sp-t. jl J-b ..gj!l e1-;l s:s'/

d^...-i s n -v,f , lAEl.jtL rl$" 
- 

Jt; r-9 yl-e
.J^5 jL 

":* E d ql ,<i il r.J VJJ

F = Y/.f kN

larl = \r[^. J j n ='1.\\/\

Tb g ooo mls
- --lEffib--------.+-

f- I Yq 4[.... JS.i
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Y.l JJt* Y-1 ,,l.;..f

J*# .StlLrl 
--t'.l-5 

". ..t*, t ='lt s

U = \/AYY rn/s

P,N

.r.iqd [trp=,/Y

*lr
a9 = 0.6 m/s

0 0.2 0.4
,,s

f- I A0 dL- JF.t

Y .,{Lt*. +isF U) S.- 6 f r.:.31L f-\41

/ gj) oL-t \ir.r ..:*l ..li lSLaoJiil; 1. 76 4;jra t-.s:

dr,i.q *tJt q, \ " knVh tter t ,J+"-) ,Sl-t, ls uisy

,>r.S ,5r- *.UF jF cJt-- :l &t*,1r,r.--..i
..f,--1.9i C,*.f, .;t,i,U

f- I At 4[.... JS.i

Li U+l ;.: d [. Mg .SQlr^ 4 JUur f-\AV

ls tP eJ)y_r c,.:-110. km/h Jef \;4t,>tn

6F a., l'1 ,ilcLr J<- ;U, oo +,--91_1 tr I .rf .r,-fv
1.. kmfi/ll y'Pf {t'\Y. jl .r? .JSs, -rr:,-;-t
t>jw ,gi) D (Drag) 4,s:-i juj L-p .-u.,st!

.-t;5 .:C \ (F >l.u,l .,1r 5r.- ,f,tl 1r l-9,l

D = YA/A kN :lf

!l = 0.3

f- I AV {li* JS.i

--i dl*

f- I Af ,rr...r r,l$

gt(:o . Y.. kg lfr \ i,r.:.; .t Jl-r, 4 f-\Af

I | 9 oJ-! ,Fu ,-its-* ,Slat_f .t it- Gil j, )ti

o-r-i .rt-,.,-l T jyl) 6s* -st .+ic1.:e.r.i 1m/s Jtr

J Ji Jr-*ii ,)t-.j t-{ J<- ;tU, I s .i.t, \ )i-f Lt

jpt = o S r-li.'.J 1r rJi_l ,J.* tr:rr j-fV e
q*t^, .tl;J ,-l_t 1r l-,1 J3J, 4j *-r-,J^iU oJrt! r9.r-i

..u!.f \l1Y m/s2 .1, it- J) qit ./U- .Jns

U = Y/\. n/S Yl-lt

2

t,a

f-IAf 4L... JS.l

1 L -l f Mg 6lr.; )t- '+-V;i 
cSt, f-\At

4j9.2 sJ-:Sua:le'".1 \.. kN-S t.rr ;l.tS g 6 c-> .2;jt

fr jl +U llt ;U3 *L.aU o )t-f -f .JSgc^Sf rl,-.r

Y uj.rts ier -Sl .t:_r'l q;ti \/o ob J ofi,fu
u ..*.J*y \0. rDlh q cJr.- g U; jl .rl *tj

.,!,LL -,1r R 
'$K -r .r{,Qrr ru-i ,>',9L;. f C:-*

lJ--+ tr r--'-lir -lr .>t4 lJ-.:--il jl .Jt:5 i,::- lt .zS7

'# -b.e6v

f- I Al'g 4U.... JS.i

6il J../1 m/s \>or U. c-s _# q .t_* r-\Ao

t = o Jr ^-S 
JS6, $Jz. r:,,1; .i- C (J.eil iL" 4

1r 1.,1..5-;J D t>F;-#'l r-;l.p cti t-.P el:*
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olc 5.::.- - ?9-' J-3 Yl.

Lt ssr;y. rruj drJ- Jt .r-t,"f A ,J:,-;t *B ,ktt
L ".* 9f:-i t I tsf l, )l ,-,-, D' .5 ;j, C*1- tJ,L.

.J-=5 ik Lt s p ru ... ,- a >tf -t F _ts l: ,Fyl *
.t:S ,.5t)-l,P = '/o ,gljl q \ t9; L'.li;

pnt

l"-11.4[....JS.!

Ci 
'r.X-; 

t byS,:41-r.r.^ yl *-f-\q\
fl .SC.uJ; -r--t, :> f 6ltls,Stlt. yt e6:i
ie.n, ! 4.5 JJ,:,u uf -i zp tSU otf y; ob
0 r.!l ,5r> 2s 6l-a, \. :# Cljlf 1: Y. knr/h

l: 
')"t J ..JJ:rtS ga'J-a:' P Cl-* JlU, .riq {U

v/o Mg ;ti ,-J-;: \. Mg .,J.,5 76 .-u-.s1i d#r

.\:*l

P = Y/Y. kN (.,,i5) :tr

f-lll df..-JS.i

r-,F o-u.o5 ,SJ-Fm f*. :,gk-1.,11 of-\lY

J- el*-e..SrUSJtt &- ;-, 6 t-r,l:.,119 
"r,-Li 

Jste

,J-XU JF cJt- -2: +,l1ll = o +1"-J .;r fl ..:*t 61ia'i.;l

c -..r, jl.j jl ,?E osS- t l1 tl.;l 
"/-t4yt- 

1D tze ,*
f':-.1 1-r.i.1 t S t. y-:Li. .5111 4, U Jl$/ .-t,JJi

ol.f .liL.*

(1-r-+) ,-s 4P 6tlb j:r..r:-*,iJr-\AA
(.t*l \.. . ftg J:L, .i-; ;! 4) &--r- U \ o. (\.r)

c4U."lils ,_# e:i Jl ;y.t.r-5 .,5.f+ L-t

-,1t ,:*; \rer eS-i 6)r; g;Y .lL; .IiL Y, . kN .11;* -l

U.e cr* J) ..tj5 n-t-" cJ-,, \ knOt a, ,JF Jt-

o.:jr l1'7L! ',i 1r 5r- 
"Lb 

.1, ,r*S d-L .:,.9Ur ,sr:,-U

.(\ knot = \/AoY km/h) .tf .J^t-e 6i ;1olyg t

+#*,*oi{tfu #r*#ai*,i**ar

r- I AA {li- JS.i

;t J<-.l, &t-L, A. . kg fr- r- 6loll-2aL f-\Aq

liK ),#,l vU-z r/t ;i 
'ltL!,-<1 

.ltr J--',**;
I citr ..ff o;l1oL [ [ s +.t, t J o.tu.x Jt j Jit^i -,U/
.J-r:,rr ..},U of c^.-*-; Z 14-1..1: ./Y m/S .-.r- .li ,,

,-il1: l1 ..[,Li Uf JeJr riJ;,..i:*11. Mg .J,U Cr-

,-r:pf .-rr-J9i d'-J, Z yt-t 
'* 

ig -,1r o;l3aL u,tiy

.-q-19i.:*-f, Fu" -U.; GJi ;6) LP

l)y = , /,. Yl[ m/S J Fav = Oq/O N :lr

f- I A1 .l:- JS.i

! ,i .'l .5y i D ief ti e5A ,_!..-ytl'-\1.

t ))t'J,jl J-.i t++-tl .JS,r, ))FJ.B.fL J..,;t
A ,k_;t 1f .#C,.>57 7)''Lc- ! F-ri- q Jt"tl

d-fr 4p 15 -r-t*"f pm -rtt B ,k_;t 1tr s m ttt.
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nl J51... r-1 ,,;l;r

))-f J..:-l ;*j .[:-lr ./1 m olhJl +' S u,f ]=S tt,

.5Li .:-,1-1-- J ,f , )J'g J, ,y) 1r ;,1* lli t ,tf

U.*,.r.1lJ-i ,J<q:'J"tj ,J:+?U*, t $-F 5f C; tf

U-i .-r*r1i \:r-IJ t)_f J.jl .ri nLrUA lt CJ "l 4
tSti;-r -.J t_t*s ! lt f--r, ,lL. ,yl e.S:6,4\yC

U = Y/[Y rnls :l-r+

f- I iO -r,*o L|si

u*-! I Yt+ 1Sl-'r 1' ' kg , A ,S.ts'-r.u'19 t-\ 11

,J-, u-r-l* B ,J-f J4 1. . d[^.- ,53t- ,tt- or_,r9i

,s> A t-*12 | ,K1 :K; L--i 6 I, R L-g, 4;1y .e>-,1

./o n/s , ,Y rn/S ;l ,_E- .>er4 rl-a6 .5ly 4*;U 1 .iJ,
l- l, *:-* pt_-i .l- , ri .:-J, .r!,1 p lY .'-L -j -b a,

' \ \r v"1 J

,+L-.".f l, .JrK;r ,15 6J-c 6..ri ,.lt* ,-t-ly .i rrl;;.e

.Jis J',t'J

-.{-

t.4mi

f- I lt df.... JS.s

Ot"i t

f- I 1f <Ji.... JS.3

cJL--- .sr t = o di.>.J 1: 15.gle-,l;l a-f-\lf

|s\ JS g,iia, dl,j L. 6 ,atsi J<- ;U, ,\!l JJS-

;: l; e,l';l tU)*,,-ttl!.rl jl .r:F pf t' ! .rF"f

..tr;;l a".t / =YS9/=\s.5La+.lb.J

7)1= ,11\V m/s J l)r = A/q1 ITIS vlr

24
gLi 1.8

f-I1f 4Lt.- JS.l

l.{ lJ \Y,. kg l-,* I ,*-r'l 6 
'#f 

f-\lt

2: j.;e ,* ) ":tf -,k-"i #lji- :* y .tS ua tj)

6*Ae tiJt 2'.L'tt-/V'km/h a,Y. kn/h;l \o s.rL

-*l,l \3e.#, ir9,J--,. cr-:l tr ,H;t I ..p

roJ--X c.rll dl-:;1.o o__91-,1 +_Si-l o.-p L...r-!.f 0.. N

./t-i ,-iU h*3- .1yb e'. 
'>S.r> .* st S r-lL 6lo-yl-,1

.:-Jr .r5,r, lJ Lrlar"Jil o_5.lit5 L-1- 
":--S.JL,r"

.J,.-,ll

f- I 113 <'l.i. - JlS,i

cJb -11 
to. kg ft C ?f d,ll .(,- f-\qo

d ..(-- t \/t m c-it*. .P :l ,*J ori t^J JF

30

z
t: 20

l

www.konkur.in

forum.konkur.in



.:lr,: 5;;.- - p9- ,f.-i YIY

f-111 'r'.^.. JS.i

Jt*"jl "l.,,F"j(J'- Jl-, -rr'_f_f _),5-1"-Y..

,S;i 6,11. g;),-lLj .JJ5.,, YV. kN 
-,V ,ss-,t ! lr.lt_l

4 .rr l, ,j \1.. Mg ;fll ,S)t{ q il uf i-r-f -)

JJ-e> .$L-J, tA km/h ,-r fY krn/h 1l 6s-as> \ :.J
;: 0. N llJ'. tSJ>jrti -,, Jt$ fJti, cglr* f..l-l

c-t g-rftf-

c*.* t-i oi \ . . . ftg f* *. 
"/-qL.a.i 

f-Y. \

./!*i L .r:*l ,S f ;: t^ai crLtl Jr Us = Y. . . fn/s

.$--:, -,1: bi v^ .>e ,*,11:y ollJil r5 \ . kg (t \ ,-fu

./kj t o5; t)-f J,(0... m/s) * ...1 o-r-i o:l: rJl iJ

f y ,;-V \>,4 sY;91u*c J.,, qUi tl9-;r o J1i
tLe.,4 J v ,?. A u-slt..r-:-l-li rl,r lJ l-tjj G lf

.-t S .,-t-., l.1 QE v" dll
v = Y1ili +\qo\j-\ l./V1k m/s ?t]F.

P = \l'tlvo

,,_..-r-i
/i
-.. --,\.\ 12

'.t
4 r... 

I

- _:J..-"i

'v

f-f .| <1f....JK.l

dS u, .S f Llrr OLtl 1r r5 ,r,L*L-i Y-Y. Y

tr F-L.-'oty-f rrrkil-,Ev jl-,1r 6 oJ-X 6l-: r-Ut.6s_*

rJ:;i 
-11 ',-i 

.+ti .r:"-lil Au o;l.Ul * 'P-* 
t ()Vj .tJ'

,Jl,r Y. km/h .-r* tr 6 \Y Mg ,rr.1tf f-\1V

6lr- Yo, Mg 
'Sf 

g2s ,c--l c5r,- -1r +l(-l .g;5-

.Sf e;l:l;i .-,i tsss J. 'f f .t-S e y; ,r)JJ, e;t;;'

,l-\ enf 1r -ri.1.r Ff .Jib -,, -i ,*.;U, J otf
, t tt g dJ.a[J d:,-l ;l ,-*l: .f f t>f .c,*l;.qlJ

U - ./11Y krn/h

.J, t sl r:*-L rl- r :.rg

vlr
20 km/h

f- I 1Y <[-- JS.l

,S--,*:,y 6ts tr,A Mg fJ.-? , C-t*S f-\qA

'f ; e .r;l.r 1l,-j JJ<- cJt- o YL. Mg l->. b. 
'-;

t::- ,rf 6ss -r. dJ.,5 JSI .c-l ;5L :1 cst -t g
Urcr = 1km/h 

"r-7Y 
q c-i*i ,ti uy J ol-F $f q

j*E -1, -,i i.-9U, ..rtS n -t*, l-l ,S-f D r.-r- c.t iL

.ia-l ;gli ,t-U, 6Wr;r 5r>

8Mg

l"- I 1A <fi-.. JS.i

u.*, t-{.J'10.. kg lr-+ 4_.t B ,k;tf-\qq
lfr \A ,];,-;l ! "t:S.f ,5r- ?.p -i-p ! tA kn/h

,,Sf 1r JL--i J-h +YY km/h .err U 6 \1.. kg

crle-,,..>1.j1 .-*l -St .S,-t ,-fJ;$; ;t-b, ,.--. I

cjlr-il .Jl:5 Sf -&_'l5--\ +e 3 >., Ji- .)tJp C kL-il
))fJjl .rl 4JrB)l.ilt tfii S* rJ1- i) ur
l.q JL- rl.t-:rl l. 1,2 'te - ,lt1, 0 gj) s orf a*[r.,

r'rel = 6 km/h

U=YA/okm/h J e=oL/\o :lr
..t5
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YIY J3t... Y-1 ,j;{

ryM

0 0.08

.rLj r, s

f-f .f dr..- Js.l

\. m/scr.r- | S ef _E t 1rJ &- r, f-y.o

JL- 1i ,rJft. it*,-(-- Gl.t -r,X )_rH .-p c-{." Jr

o-5Lr, -#;:V: t{ J<- &U- ef F" tSJi rt'-*l d,5,>

b+").j t+ ^J l.r ,-*-V:i il ,)-V.gLeciU- .ry.i.rr r.;le

-,-j .i)b 1r l.,1 ,"--.7 t ef J .J1J-r,,*r.1S,o.t-i e^^,
.l = ,l\ s -l: (.7) t = ,/:rs-r: (,-iJl)...r,--,19i.:*.r,

(-ill)u=Yrn/s r (v)u=-y/0fi/s ?t-r

z
fr;

I

,IL,N

240

f-f .6 <[.... JS.6

.l*" q jltr .lt<SU ,$ ;b ,rs: st_r L oll -r.e.;: Yo

.t-#g rL-+llJ-r-. ,fl: rSsi jl ,,'1; L;;.s;r,, Asf

q'tf ,-l;t5I oJLl Al-P dlrj sJ, _,1r c5l1 t_f jl
J".tr d.f t' Jtl*rl.,Lj .)'.t .;,r$-r J"U Au ;l n ter>

Jt-i? 6J'.t-! l-,1 o.ti.:t4l gJl-i.tl.r.a b t;S tS ry-f

9,.:.*l

p. )tlt P esi rori o:1.: jtjj 5 ,lbb t"-Y.t"

.rt.; t ,rt- )_P \,d,*l JSL l-r:,1 r5 ef # \. .t*
J4 jr#, Fu-l 6t<,'.rl ?."r- -5l .s,l F
\Je)* ,Ju--jL , lL 9 .11 lU -t 

u. &l { t S A
.-tr-J9l i,*J, / = [ S .1: l., .5]

U = 1/11 rn/s :tr

f-f.fdi....JS,i

uL 2s or*i fl--.;l "ij: .9Lr.5,J .;l.r;l t"-Y.1,

,-,11.r,J Lr.i-,o L+ Y. . E f* \ 6F +;1.1-l ei- t)FJ.

t JL,; J g*t-; F 6l.* dr-.i r5 $r,.y' oU; JS-.l;U,

'#.*U.*,.i 
.l )lriJ 6-f4.hlt.i_ ,ts-t'J

ril..:*l tt7j. Jer4 {t JnS W j:y 1: l.1 t) ril_.il

.-Uti 1m/S raLa t6*

t'e

llr=0.6,lro0.4

0

www.konkur.in

forum.konkur.in



crl.rS .S.:r.-r - top LL4i Ylf

t )J)st' J-p ii.;.) e oJ--i .S.l-.: ,,gJi ti :l a *
4l-)4, U-r ,P;,-lr3t-2: Jl;-ei.rUL; 0 u-tl: Fl.o
1. .JJtf {5 rJ uL->- 

'hl; -tt lt 0 u-el1 ;} 4 tlS

4"r.? \:P C .,'l.il Ott' { D = 1" m/S .:Pr,- \ gf
j)l;l .r*"r) ;. l\:r*-a .:;- .{- df "E Y' Jl'r ;"1

.-t r! l-r ))-FJ. ,-P , eJtl

,J:- JUi ,!V .a.5,!.. toh ,5 "f-t- t'-Y.l

.J-:5 6, rJt ti 1 knots .'*U .tef ! l-) 1, . ton 1F !
c.e ta t+ 1., ,!5 G-* ,.Ff '<-- .tiJS rli>'J .i- 1:

4U*J 11-l ;: l-1 ,5 .5J,- u oJ:-rS c..cr- JS 6, '/0 m/s

6r9irL.) rl-l ..riil ,lits -t+ ,-t t .+s r'-b" oE;S

.(\ knot = \/AoY m/s 15 t-j,_l

U = OlYA o:S :lr

f-f .I'lr.*e r.lS.i

cJL-- ;l mt l-* r-A .glCl,u-l 'iett 
f-Y\ '

;i:€ otK-nl, gp"! c* q J o$ l-6J B dL,ij il J-5*"

.ri,.rlrt 4-i J o),5 t)f tC S-*. !.f*r, ;FO ttu
b '$jJ ,fy;t J .5As g"tartr ,Sl.t j\V .:ss,-/ s-f

J .5-*J9.,h,fu 5t<lrl ?--t'.+--n -iii 4li-J

---l
I

2m

f-f . A 4lt*

I

I

i

I

I

e_l._
T

J$

.t>.'l1l* ,rAil *

u ..; (Slt-t',,-/S t.o/q .-iJt ?t Ltf-Y.l

-,1) c-l-J c:ls clt .Li \tef ,Ji q d t9'J ,l .r;.5;Ii,-16;6

cs1l9 L-5:t 6,li jlb.Jrr./ r/r r \ 5 OJr 2) lJ J,(,.l

;--l;l ,r-:,U a ?W.rlJ.i. .-r.rk t-; .16;q L-r, R ?t t.

\d c-il- n?../*.rr-l c+U .f-e\9 c*l t;,je':i
'J56'gP r*r rrii" q rlJ:.'l tJl-t \-f E J) ?.P

Y-Y'? df..- JS^i

crl-.; 1r U. = Y. m/s c-e ,* tr 6lul.1l l-Y'V

6 c,*l-rl-l"J C!* Crn-! u-h ,.5.;- Jt- .,1) I = o

o jl .ri .tF'l r-,119 rli -,-.,,F &U, P rS-lx ,lkJU

e;l2l .>e ,-.JV,I .-rtj.,f I b1! O' N ! Ji r{U

-F 1'. a'lj c*r-' dJyt / 4Lj 1 otf .W t = A S Jr lJ

..r,-.13i l:.--q l-1

Uv = \/[YY n/S -*: irr:q.irL \ J t = A/Y0 S:/l-t+

P,N

150

r-r. Y 'dg.- Jis.i,

,>J 613.;hil +l-g ,5. ,6lr,U7 ,Krif-l'rf

r* q .JrS I Js-ta j/-+ .\L/l .Jrl5 u Jer tt4-?

o20ols.*to
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YIA JLtt,.. Y-l uii.i

ui;l '.>o-.1 r r-5 JL,_-i ?i .5-_ f-Y\l

.J-:5s, \f J jKJt U c.*l ',57 Jt.> .r) \Yo km/h

,_/-S \tl t/r- \Lef ,>_s-iJ 
-21 

-t- c*J) J<- atU
.JiU.6. 6il t>.;e L \"oo +-911 .rltw.l -,r Y 1 . km/h Jrlr,

L{ itSJ-? i-J :l c:-213R L-2-6:il 1x a;6+ily

.;aj c,)t-r. -;: .J,--2ji ;4$. \J;J r/r r Q g 
"p 

ss ls ,ri

'rf -lr (.i-Jl) .J.-ar C:r3r Jt .1r V.l .rjl ,a5U ))y st

))rJ.jl rn +U l+ (:) $)f J

//

;l j,- .E1Jt- -l) 6 l: ,-S,t jtt.r,=J '5i f-Y\f

il .-k ?y u-,- .t)C.:;a 511 ! c*l V) P
),f Jjl J--.f oi cor J U r =\ o m/s c5l1 g t)f J.

.5t .U\e 
"$:, 

1: oJ-x orl: .rL:.; cx;.,) U1= YY m/s

ojl.Lll .Ji--!L d.L.! 1r dJl; ! ./. o S \iJ, q 1. g :/y
\LI lt ?- ;a.i-S\,-3* jl or-;19 R t-p ,S-lr*

)19t ss.-t .5 t-to i l: ,yl -l R ,J-l-r* g 0 u-sl) .+tsi

'+) cn'l t)rJ cr:> .lr :/y ,ljl ,ju
R=LY/, N l0=A/1Ao *lr

4'+*-

2l}km/h s/
.'o g5o

f-f lf df..- JS^t

yh mc

r-rl.d:-Js.!

Lr 1", /il J...- 4 6 .lf _E \ . ,.-.q r, f-Y\ \

.'..f flLi t* y P sJl 6si ,5,t {rL r m/s Ler
6t-* t{J P ,Sti -Sl .t--j,g JLrl csJ'- del ,gu-t.)

..rif-. r:rt^i ai rl-r:rl J -l.itl 'Ff a^;a _)5 g.-?;1 r_219

l, t"* tif ojl.ril tJ:S ,pd .oJ^.i crl.: 4tJ^! J* .i$ -l

!:rr P eU* 6L:*.1.1 I t lJ ji 0 *,-,21;;p 9/= Y s;r

.{-.,-ti

U = Y/l\ rnls r 0= o./Yo

P,N

:lr

tt
tt
lt

--+-ttt
ttl
ttt

011.52
frs

r-rl I dr..,Jlst
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ol_r,! .5o::1*, - py S-lt ll,

.tf -)zi.e Jlt,t

{hffi

b
Y-l l? <ti* Js.l,

itj" t.. kg fr* \ ?-f eJ "<,- 
,l-i ) f-Y\V

? o-f J,, \/o m 1U;.;l;l ,)F d,Jt--;l ef o-t^i 
'fl-h

y 6jJ*b X+ C*i .5 Jt-. 1r ,J,-i ,Jt Y" kg fr- q

-&, ,V)J, d t* ,j* q y' .\:-,1 u; sf ,ti
.r-.i, J^lJt .*. tJ c-rtrl jl I .<i &ie,.I,-L; ,r-,-

t) *s u f )li>y;l ,- +LaU)t l, d D t*-

r, Ct' l-r-6 ,j.Lb ,s g+j. ,t9l c-.9[n ;jj, 
--

€ J.<+ 4-5 4-:,4 oJ.oL5 t J-|\e t',-,l5.S1+l

o*) ayV (-') :.t:S,r, ,:'S 2- dry-q .jrt ! gr ! .l.r-o

tFa cJ-aL.l, y r:-l {.rt- dj"_lil g_:;u I 3l 
"},U, 

.lr

r-r-l,L.r, -* ,?-p )l ,-t',4J-r[\ "fu1 C..c.r*, 15

oJ.at-5 3 o-t-.i )L_j Jq*i 51.ij ,-l.tU, J) i,:,j c.9LL (6)

\.. lllrll ojlJ-il q 4 ,>t_iJ. -11 ,- d."tr)t 6 t_F'l

gtf F-r- t)FJ. tf ts & rJ;9

(dJl) u = Y/\. n/s I (9) u = v/YY rn/s :lr
(6)u=1/\. m/s

"<-- iU c-,.i -Lii S |lJ-J5 ,lo € f-Ytt

X uiil -2-1'-.., rl-t-:,.| .,1: ,.t-!,r. X O4; )t ?Jb 6Ji

,-,lr5 dt'.j ti J<- ;t-U, t-r- ,y-l crb .J5.rr tlLj

;r r5.tS.r, dri.n 4 = Le-t COS YZt 
^hlt 

jlr *U-.1

Jt .-r:-:U,r. r-*tj.* y.t s cr-Jt' l"_..> l.F* i;i

x y--to 
'P 

Lg;r \/Y m/S ll.t g ti)4 / = o .;5

.J1-,pl ri,.t, f = Y S dt j J) l1 U; ..-_,p, .IiL

1

l"-f lf di.... JSI

t c/_)t? C-,)l.r:{a ti ,6.S_LS L, -,-,f-Y\o

&t-L, o tn/s .:.o.* l. tf g-S _# o c-.<-l ci,j 6y
Luri t | 1*, )sf L aL-,; .r.u J* -Sl ..t'-iu, 4g )S,f

,-ltl P 6u t. t+i U At+ Jer.LiL ./.0 s c.$-l

f J-h :l or.;l.e N J5 dU Ati t.:f ;*; lr ..r*-!

.-t'5 Vb t)fJ,:h stls c-.tl u;; 6la;r> 1
D= Y/A0 rnls r N= Y/1.1. N qlr

f-flAdr..-JlS.&

f Mg .ri cr91r ,-jJu tl-t- t Jl: 1* f-l\l

&tl, 6 t-j,l.rt-*,-l .,,[$ tr _,,r)! LtT r:5 .c-l

6fu 6tJ t;rSl3 l.r:,trr Jt ..rs.r, r..f,t dt j tl J(.l
\ Jlt D t\p.*,J-:il ;15 q;Yq 

'F J -r.it drSLA

.Stlt rl jl .,_iU ,Si;|.!)[il -11 
..t-.5 ,W t = 1 S Jr

1
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YIV JL3t... Y-1 oi+

f-f l1 ,1,*.. JS.i

dri 1. 4"h r- ;-<il yrjt .;:5 t<, ) f-yy.

151rjl ec ""1 cSf Jt- t) \l knots Jer tr 
^S 

,i-r-
,f .o ./UJ .J_l .-:rl-, ! I ,riit :* y l, \1.. kg lfi 1,.

;: .r:.5 t + gjl ,>-er- fl .$,t'.<l: J<- ;tta,
ier4 dhL'.J ,:rS Au ,Jr^iL 1 m/s rJrJ ;l 692- jtia
.5 .l..:tt c-.:l: rLL; q .J;5 ;*; l1 ,# 6_h * U
.-u!.f 4-r- U \ = \... kg _l 1 knot = \/Ady km/h

Jt- t).ft^.a;;, f-:- q ,5r> 1t+-lt tr lJ..U--,,'::'u.l

.r.5 J- cii.S 4rl Lef tr 5r
[11 =,1, \Y\. m/s :lr

r-rr. dr- Js.i

r-rlYdL.-Js-r,

-,i ;r o. . Mg lfi \ 4 ," Af s, > f-Y\A

lfi q ulrr,;t t-r ltSJ+ oxill si- .J.;lrrrl$l F ;t-,,i

+ tlf .*:*l ..lF Jt-.,l) A $Z 1.r l-til r5 \0.. kg

gfu.Jl.1p:il ;l,t),re J-* p ,tl ,rl t.:.e i c5;
lri1-ff t &q + o. km/h \te,-L loo Jt,:..i

,tf. 'r+f J) Lr-.t +Lptj ;l 4-f L oxil; .S g S t
-) i_p\ 

'*f 
Li + B ^J;;.;r l1 ,:t^-;lr orf

,H_;l r'J!-l;l -rr,.'*,.1.: \\ Af .3f ,Ur .xi,rr

JHti. -,1r ,-ri c-.9Li...,1l ..r---,13i c-..-tl s1*i6 -; :.-u-

'S .W* ,l--\ rsWr;r c5r->

Ur = [./. tnf/S *lr

f-flAdf..-JS.8

dti; ;l I J* t mo |.fi e1A orL J3ri ) r-y\ q

cr1<- cJt-- 
-11 

":-.- 
Jl .l-l o.r^i dlj,9i me 1.ra +; B

,h--i e = {.o .,1) lJ dt,iJ Dg rl.e.-a,r_/ L-l.,; Q = o .st

.c,.1;.aU .-tt<trl .r;5

Dr=!!- f
"tr'.ff

vlr
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olr.i .5*;:*" - p9*, ,Li f lA

(6lq9l; cE2> oll.tjl) ,Sl4t-9|.) r";.f" 9 g,lq.9l:4f f-1.

f-f 1 6,lt-jl; \r4 5)-f .1: ,.))rhr ;l g9lr,-ca.a-,tii -,Dlr, ,;h; *,-f t F qye .iY:L, .;q o1){.e

rl.r:.1 r.t 6 o-ti o:lr gli.i 
^ lf +, P o.;! f-\ \a;$: t .€ d ei-F l1 .glr,;l; f -f l"u,l .srl: t-t+t ,3'l\sl)

,->Q:^aoL(1-:2>Oll-';l ;ic.,4r* 6 t-r.loa*-rr;l:y!o.1:c13!;*.J;5u, c,Sy L'i_t) jb.bt*

He.5lu3l; 
-y 

!-it-,J'3 &b.c-l G=mv bi F f_f J o)Uv= i o-r5 \t-sf .:tf 
'l;*,.;x-y-e 

c"t3

)JlS 6ly 6+sV =-e 
b.lt;l 6 O $ii Jrmv 

"p; fy ;l:r,, -2jk.i5;l c*l .i-rL:e O &;i J1z P o1;,

:J, l. -,. drJr l:, d,-9 .- J.

(r-Y0)

r-t t)Jsr

,s.r.)*\
Hz=m(t)x- ury)

(D)

Ho .r!l o-1.: ,-,L-rJ v I r 6Lrllt:. L_y A A ,,^ie J ,.e c*,1 ,g-ll:y eLth-1|j f-f Ot:e c,r-t .r:

.JSsr 6Sg uZlV ?-t' ,.'*.1.1.'""..: c&U 
-11

.:-;3i l:*.t, ;T rl.rr, L-r ;t Jtd l1 .glr-;l-2 f-f ,t<-l .SLn^iJy

Ho = r xmv = m(uzy - ez)i + m(u,z- Dzx)j+ m(r4x- ury)k

li j kl
Ho=mlx y ,l (r-Y\)

l" Dv 
',1

Ho= nur ain9

Hx= n, (ury - t) z) Hy=m(utz-urx)
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Ytl 6lq9lj robr. 9 6la'-91; a'.r,. f-l . uir..t

I

l2

.-I-{j

frut

,'-.,s|:-.c/ J::-,r dlqllj f_f a-p 6 l: ,3_* hllt jl .{ ,'a ttu

.rLli lr F f-r dy - .Y-\Y J.(..! .:f s-t-rf-\Y J5-..:, "(J r, JrL
.l;56, rb--l;31:.5 lu-yr..,jl .i- -* Jf 6 -to.r,r,

dJ-u: !r,L-l-j Y-\ \bJ.fu, .2: ..glr--,91_1 f-f di-Li r .(J 2jb:, e'.

A L-*-o -;.r P o.1! 'S f .,+,-lo.rl: dtJ A a->.je.;: l-; .$^: ;l a .r-" 6Lr;l:r,

..:-,1 oJ--1 '-L-t'3 f 9 v 4;Lr;lt-t Li

6Jjq .1s flD ,-tlJ."oV tr .l,l ll-t O ,Ld Jf mv .2i';,y.13h.i,5 o-21$l

Ho = r x mv g+,tV *t2.b o)l,t'l \ ll-t 6 mu rsin0 ,ra- rcin9 613 -;-91:5

tuux

r-l r Js.i ..t-!"f

fy.gL.o.r-l.9.SI a:---.."J).)_1.1 .tiil sLt ff tr r,.t+1c*,1 F f_f .11b5 (dltu-Jlj fy
:11 ,.u;1Le ,slqllj

kg.(n/s).m = kg.m2ls = N.m.s

.c*l [b(fUsect)][fysec][ft] = ftJb-sec glqrlj fy ,t-11 ulg--r,i ..1rt-r:. d** .,r

6fq9f., n::.g. crl1**it OIF

,S6.ti ,# 
"fiQ 

>F Jl .a.-o: JrU-,rl ,.ri ,gtr-.el; f-f u.l-2 P o-;! y :-;le cabl.rr ;eb35 U --l':LT clrSl

:6t-1V ?r- U. c,*l yty O l+ JrMo -,13b13 .ri,U r-\ \ JKi llP o1! J )sl-t

IMe=rXXF=tXmi
J fr.$ Ll.F!. .lt ; q .:*; Y-Yo rJ:h,. -rl Jt - .c-l cr-x cStlii-t+ IJF = mn Jli lJ) rJ.,,pU di.r: 5

:,",-tlr ; (.r+*r l.1 C .:--;, C-V Lr:+ .q J:{) €'l o:Ui:,| 
't)V 

,-:} ,e:-:.t * b-y.t rl9;ti -rl

fro = i xmv + rx rni = Y X nilY+ r x rzi

J) c')l: tlr, t* ;-irl je JlJvxmv 4l^+ dJ,-tJ,b i,-1 -k e)l-r e6.slty u+-tV =* ,J-V o-*

:,'rllr XMo

(r-Yv)

,->lr-'u J|:- Lt O ql-i &;; Jf mft a1 ,glo2.i ra :tU 6h** 45 rj$ 6 S C rl! !"-YV d:L^,

?,.5_*r-/ ?_* L{rtA) y: 
"}J:j 

6Lr.1l;,1 A-t'-t )l ,-*-..Lil1.r,-l .c*lrltO 4LA Jf m gl+tlj
t* cStfr.'r drL, c(-- f-YV !:L, .:-r-.! c.rb L*.t \-L, * \ ,=b.11 gl ,.ri.;.t f:^-./ ))-f i d-tK:.n o;,1

..:*,t t-; rt<-|,5lu,*il -r
2Mo,=Ho, ,1yIot-flor 2Moz-lIo, (r-YA)
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.:LS ..S.:.!.-, - t 9-, Jl-i f Y.

6lqtfj n::.g" - qr. J.l
\"-YV d:L,. :t A.S JIJ:jl ! ..ror.f | 6lu-j1 fy .rt*; ol,,." s.21t:l( ;r- .glaJ;r:.J +L,l,i-YV d:L,

:g.-tl: drL, 2: dt'tri, Lr .-r+i.f g4I rll-.1 .,1t ,gltsrr .1: o,;! 6)a.,--211 e-f I IMo JJUiS ,il , t2 E t1 .1t

:c.-!lr r,rnlr 6; Jl-#l jl .r* 6 . EMp dt = dllo

JJUiS ,-:r.A.."V )l O)V ,SlCStj +1-) ,,-L-.rn ,* .U\g Hq = 11 X zvl J Hor= 12 X mv2 1Si .2: 6

fy r-F Q c-l/tO q0 rLi; Jf m-r ttU f CI+:U u,i 6 rSs. dL1f-Yq .rJ:L, y c,*t gL;.r:

.p=.---H t) J-t-te u.Fly,l lJ f-Yq rJ:Lr . O Lh;; Jf m gl+tlj

(r-Yl)

(l'-Yta)fiiffii#$ff

,ri 
"r-k-.; 

glqllj *y t,.ri.r :sl1 6,1*-j1 n/ a.tVl r oli qlel el+sl) "*^._f W 6 S,g Jk r5

ft.-..;" 2> jkg.r*ls t : N.m.s . SI ,: ,*" J) 15 J:.:-A .glr-11; f_r J.;L-. .51r,-11; tJz ,SV-bl1 .c-,lyly

.-r-tr.r ft-lb-sec,g-K-ti J1l.,r:,

uJ 2: ri .:*l g.j:r.d:Lls'-,;* f-f t Jb; qri $b 6,lu-js fy s,Slr,-sU \-e rb]t

1--..- rIJ.o I IMo 15 e ,.1 6)J-* ,,*'-lrJ J+" c.'.; .S r*l .:-l ;.(., ,.Ji .;l"r;t s e+.SJ.ltFt
:t_F./;;3 f-Yl d:L,.r +At e4'* t: .s-ts #t ,9; dl-Su5l jl .rl 1 oJ-i c'ji Jl.J"-Lae,iJJ,

[',,'zu o,at =@ o,), -(u 
",),

=mf(rJry - L) z)z- (Dry - Dy z)i

z 11 4;l-auil_f ))_/ -;: ,r+lL-i-. .il.lL.o .-LiL.,, tz t h 6QVj t: JtU, y-:Lir ,-irl Y j \ ..5tC.,,-ril 6
.:.;1.: :-99 6lu;l; f_f Jlts:.;l

aezi.c;C €J1.* ,gbo.p;|5

2lS +,-.V; I L *r 43-t J-:1 .4 , s.t-e Cjl- .glr, .glr,--11; f y 2 ,g,lu-.211 \-t' ,-f _2t ,r>l L;\1

.Ji J: {5 g ..1 c.*i.p .r: cjJ+ J, 
"},L"., 

cJ.ii....r J-td JyU : df jt +-t, ss_f S,r,-Lur,1K U-.*.Jllil
t-l+s.9lr'.ll; f-f c.;l-ljl ,rp Jt<rl cJt- 

"r,.ltr 
.:-t-,1 ,";f csf b,)4 J:j,* ye+o 4 Jf LaJJti:f

Jt> .l: x-y nxi-a , ;s'r' J:..., J3- J* .:t 6 mg_fr r, L5loJ3 .glrr ra;l -;: ..r5,r-; .*;i bi -;l:y C-6 Jl ,.rl.t

:tr1r*y q Y -r \ J"Lii.,: O ,Jai: Jjr 611919 f-f .5Lro;lst .f-\f 
"|i-:.c.,.1 

,:57
..r:-ltr"f l.l-t, Hor=l"rx mv)=mDzdz J Hor=lrr x mvll=mDrdt
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Yf l .glar_911 p:-r , 6lu-t\ q)- f-\ . ,J!.*,

t
orlr 4l i.; :rK:rl*:U {-{.7 ;r J-_p i H o, J Ho,Q

6Jt<-t 
"|51--: 

.:.11: c^,tLj" 
'F 

py )JE S c.6-7 t 6 o.r--l

tz s hjU) 4J-rU .rr Y I \ lati ;a:3y n, 5l-Yt d:L..

:!:rl J.> ,o-t-l JL.pl

l" >r r sin0ilt = mD2d2- - mutdl
Jtt

It,,''*oot=Hoz Ho'\

lgJt(-t t ,S)$-,-. JLful ;-r da,l-,1 e"; u1 JE" ,,-l

EMs=2Y7sing .JS 6,.5J p-f - \t'.rYrL,

r- I r Js.r,

Ui fJ) diLi 11 6f--: J'*' Jd! ly-; ..r5.,+; deL;l lJ dr,-Je ,-r-|-ll.)tty!lf-Yv J Y-Y\ .iYrL,

cS7 tu e$lo$ dl* f^-J" ,::- dl-ha f J.6 'Ff 
g):L,a5gjt- fr^lftr 6-t*,.glal"ai , JJ.J::."^

J,jt- jl .S-,t-r t1l.*,\_t 6p s gb .r,"t5-r,-r rr-oiri .,rl t,l g!.f JLel J"U i ?14, -f \ s !-Lp lt.-"|

')4lt-at Gla*;e cS7\s >-P.ri 4 c-57 e* 6ly\"-YV nJ:t',,rK JC!r*.J:^)c/ J.Sjj
..r;lr,ro-6a )y_,rlS.oJ--l df V ,F y 6 Jr;t.tl ,rr-L.a3 '>Sy.]J.;;: Jr.-** )V >_t_f

.5l4r-9lj piiog,o eb

+JrL" ,J*lL r;e JIJ dt j jl 6lu-; -;: O .iLi ,b;: Jf oti 4 J t-tls elns-* 4:5 JJtiS +T.t, -Sl

,Jqll;o;!6la--sl:-*t.s:JL--,*-.r:.$L.:cqU&if 0iJfHs6,l*112.*,-f6S.f .-rtaqlY-YV

+-;.i-j, r/)-f..-r-Ly 
",,-l+l 

f-: 619^' Jf S ory ,r1Ql )J^' ,K- Jjz 6la'-1ls ty c-l ;S^, .J!--s

fy.;L-- !-+ J) 156, o4^-, crU +L^AJ.i- Jf l) bi f :js 6s-e.r:,-iy -;-9U.J ts:3t r;..o.0.,1! :l-,1i

.sb.f (.et+l).r:t, tr;* 4Lii Ji Jj,- 61l"-.2';

Jt ..r:r^,".fu"t(,-jrErJ-r;Uc-..i;:r.lL1 drJ,.i-1:54r! -E,t\b,3aoll c5;.Jb
d-d.; (JJ +*: tl )-tl,: rJl;: n: ;U ,)L.j ,-P :t d J:--xq JrU, * e6:-* t-6:i o";: Jr e,::,t-F I F ,hb .SLn-rrt'

e-J:L, ft.S\C ^<"e J: gjl-..., 
"e"-S-" 

ti.l^_rr.r -;l E :l oV. O .itj ^L;; Jf l.Ari Jrk:S 6 t_*C

AHn + AH6 = 0 :c--iil: f+lJt.F-5 c.+ Fri-ttl-rt+i.rY:L, J $-f Jl-elb q ..ry, ea 0.2's a, llY-Yl

,-h :t 6lo;! 3: f,a- l-f ss;p c;lt-;l.r f -ra,f-l.*Q .(JloI: r-[:... O aL;; J2- 6l*-91; 6\ey.*^ 5)

1"1;.1-y,l s tV€ cqtJ ll; rlL;

(r-r. )#iffi:A;
', 'r:il,l ::.,:l'l: :.i:l!l,r! i ', t'll:,'i.iirr::i:,I:irrt,::!]'l!:::lji:jil:,,l:,'

{ft= 0: , ,tl 
r 

,, ,trIo,
.: :. .1: :. 1

..r-!"t ,steii py't4 J-l .&U 6
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crl.rc 5o:.;1., - pr- ..La! YYf

f-YY ditoi dJ.i.....

* ,S-; ,g1.2 -n F 6s-* s -p 6s* jl t ef _# Y .<"_f .SrJ.t

p_ U.O AL;; df S*. rgle'-jlr f-f oS o:l: crl.-i-i.1l:l .rlb ;/,g ;;31 ;$:€-\ 
F 1-s-t.0= 1. o tr= \0. mm:g,;l.r/= 1/0 S-1.:6 f*lr.l .J56,.:#.)t j

.J5 .j..a, *li*J ;.,1-;: l-1

O ^Lii Jf 6 6pj;-S tj:j .:;jS,r. O aLil :l * e:i ctk-l-r b-n th

bly.1l.:-9*i tSU )l ,ZMo = Frsinp r+gi -;r .r:-lF ,Sti jl y: :-2.:,r. :t1l

.;$ .c*l d--r;, .rt=-r h o = tt<g.nfts2 L- (A-t) /(v-1) a, / = 1 /0 s .s; Hs
t,B

:,',llr rJ;la,--l|: ey rrtl.l5 a.t'|,

l>Mo- Hol F(0.150)sin60o=4 F=30.8 N :lr o

.t*i. djSj

.y'* *rHo )>l >t,aol t crul a5lai'o ,dri,,,a g,tl 
" 

Jr lil prli d>b 6)>l dh / ,U.t 4; 6/i W.t ,)

f-Yf dit{ 4l,t ...o

:l.uol ;rv. qJll u.a ,s-<aJS lre Lt .glo_,1! I A aLii.;: .r$i 4tL"

lS I ojsv,Lcr-.c*,| r".f FJ tJ.rt;u. ttlt of {r".,lrl 4 -rr.rV
*L.al,i r B ^L;J.)jLd 0 +sl)B ALjJ i of F J,gl.r-L, ti B aLli jl -t-*

l_2 0 a,'-j1.:11: .2lri ,f F f'.iU ,)JUi yzo )l r rLzLi q J o)J,t A &il :l t,t-\h
.-t.5 '..-.;

t (Jt-

L-n'; r ;'<-i * ::,: fr: :j;,'j,"*:; :i',- ":,r ::": :*, _
L(Hil = (Hdzl

fTr+ Vr,=T2tVgrl

U=

mlhro= mU rCOSe

:.f-l-rrQ . Er= Ez ':,*l tlS, i eStt 6tir e;;a--r

lnl
i*"3 + mgh=lmu2 +0

o

ul +2gh
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YYf 6k-9fj ro:-s. s ,Sl+sl) qr- f-\ . ot{

g = cos-l

=rt -ft2.1:l: :lt s u -ii> U

vlr

.11-i. 1j5i

.>*e c/";tit B 4hii ,,, o/P * ,, U"t"" atto ,7 0 optl

w
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crlro 5.::.r., - r.p J-i Yff

u '; tkE f* r-,.glo;! +-f -;br-f-lYl
4J.'-..1 oJ*i crb -t' 

- 
t r = YlYi - Yti - ftk 4L,lJ

dlqJlj ,;:',y, olll,lf = I s 1r .sl-l +tj.t' 1.t ,si st

\ .F p ,o1's N :2\ 4;l-t9ra qE JJtL:f o;l.ril ;i 1 o.1!

.J5.i*'J Jl*aA' J+ Jf

6lj> m lfi u. LSl.,', ,oal-;.5la,l;J yr f-YYo

iU c---'.t J Jfu -;) cJ-! orl.r dtj.: &.*, j '=;.39t

s O Jf 6lu-el1 f y.-t-ltr.f ^F .S)ti u-h ,. esi
.r5 r"{,Jlrj q d-*i lJ o.;i.5lr,-911 -*r-f -,* blf

Ho=mD(-ci+dk) r Ho =F(bi-ail :lr

f-f f0 ili.... JS.f,

Jr tg;i rer4 r lfr 6 &-F avcs-f r-lYl

O tJji 1.: rJl:l-1i r5.Sld.l .Jkye *r oJ.-1 crl.r ,.,rt,l.i J#
t<-i .+ t $-; c.{L-l .rL,l JsL- l.t-:,l-,1r J .J*f )J

c-iL-t jl .r; 12 a-e 2^a.t @ 6,lt'-jr; U * .JJ--,.<s.

.# .b-e d.. tr- jl .J:r1,:1 t",S-F

Y-lY? dr.., JS.f, Ho=^itlkg.m2ls *lr

JlJL,...

.jl..li" JliL,..

lfi q el,-J 6le--j1 ,::u9' ,Ho o-,1h;ll-YY\

ar-y;;l o.rLi ..1 tr (-iltl .rYt- .;r \ O ,Li J.;r- Y kg

,t<-l J<-:,1t orLi:-l t-r (V) e 6la--el; 6:-e,, 6,j>r;

.:1lr llrj x-y ta).a s: ,f f y.+.1lT s-.+ ,ji Jrt ,
I1o = 1{/f kg'm2/s

v

zW_ /+se-
I

t_
lbm
I

--ug --r-----r
f-ff I d.t.-JIS-!

$f x-y axb i f kg l-,+ \ 6-5.<,-f-lYY

6la-l;.1 1r rr$-i -,1) cJ,-i c.rl.: rlt j^i \tef 6;,1|'; 3 ,tSu,

f _f (.-) :'-b; ,*.J, (.jJl) :-trS ,t- .u\'l ,fV
.tr .it ,:;- 6j";l (d t O &fi Jj,- 6la'-el;

:lf

7 mls

6L---

,,pi1_;
f'

l/ 60'

ot-- ------t

f-fff<[....JS.l

t r .9101: ,P ey ,o.oV daA '! ;: f-YYf

.&l-' t-l Ji cifiJ, -;lr7 G = -Y i-Yj+Yk kg.m/s $,1.1

f -f , H6 4lJ)l .c--l c-l-.: o:l: r = Yi+l,j-Yk m

.J.5 J*{ .iL^a:; l.t, Jf l1 015 ,51a,,91;
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YYA J'3t... f-\' oli.t

oll .liL.,.

Y n/s !.,itl JeJ4 \ ,gf \. ,-<"JS oJl f-YYq

l.,''.b st c+B -l-l,t .rl-i'-a .5t-.-.rl-l 4 .SYtr A ,4iy g

6,lr-'311 ey,H, crlr..=; Jly .ttf g .3br* .C,E

dr,{!) C aL:: jl ,s': 6 uiy' B $}; Jr ls dl.j t ---
..t;5 ;E - .r;5./ (ti,^lJ

Ha= \/o'llk N.m
=lr

I

f-ffl &....JS.!

lfi + 'J* r 1kg lfi L.et,-J l-Yf'

;-_l .-u:-*o J4:' j.-?U lJ+ q 19k+ r 9r;o L kg

il29: O 
-11 

o.r-Jlj3 ;;tl )J2,' Jf ,.,E b?b )5 etr

Lr1A 1.r JJ**.:JL-- -,11 
Y kg p,+ r,,,gl+il..:-l .J56,

'ff ,19;: u. cJ*2g .,.iil CJt-- r, rL *(rt-(:.o 3 o;t:

6lr-'-91; U.*,..5;J, c191: r, dly*l ,.,rbil ;l # .Sl"f
l1 , L. @ tg,ln--./r1 t?-*,.J-jt{./ A. = \ fadls d.,

..r,-.,y9i ,.:-.r, d-/i .r, tlyl 6:sf b 1l .r+ 
^LaUA

2ks

f1^
600mm

fur".-_/-

f-ff ' <f.., JS.i

4ks

-il -t b-fu cJt.>. ;l oJ*.! crl.r rlLlj .tc6, f-YlV

'Sr- u; U; VLI q or;lg Y' N Jlr, T 6,9t: Jl^el

\ o. rev/min q cli .glo;1.1 aef ,q;ti t sJ, .,1: 9 o:1+i

Y kg;17 Ue_f 
-21 .(-" f lfr.J;5 J*r.t lst .J-s4

2l .c- t;! "-l"i 1r o-s't,>29-e.+ lt t+-i tsl-f € J !)-H

'# -b-e ,s-f :V lfr ?. ta,r qts I .5t(L.al

l= \0/,A s =lr

I
Yr

r-rrv di*" Jls.i

-r4 il6.-rl.- +S.5lo;l.1nL J. rsls ,S:i Wf-YlA
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6 .1,:-.r -F I F:;9- t. ,Slts;- .,.:-l o.t -x crlr !,1*; J<- ;t cer,:+ J, Lncg-f, ./-U? y Lyt.f-te, L-lf

ri+ii \Li u-b g.9 l:*,1 stfJ 4L-,1r .o.t i J<-;te d:+ -tt 6 -t* ilLr .S;.,, .J,-.r ,f5.-1-,1td ,b.1.,1:

.$tf ,g J -p q otlpr.r1t-jq OU: J* ss 1oJ2t1Fl.l- tlrl 6- .r. Jt-ajl Lnll yl ,sy-r; )9..)

s (tt'z)n 4u')' (ui), Jtga' tk--.; ,91.,11.: (t2)1 s (a)n,(u1) (u1), snt2 1rn1 pL- a->V ! qJ-9l b-lf tt
:_11 .r:;yLe gjY d:t , ttca .g;.",o (uiy,

:,'fll: n :l*rl -,1: .-eJ .rtt f _f cStq ;l (\ )
mt ()in + mz (rh)n' m1 (D'1)n * mz (u'z\n

:: 4id r_;11 o-,1! i.: e1 :l.t l ..r-l t: ,Sl+1-* d l;j .gllr a:it dl4 otr -f 61t.. t :h.:,1 t: ff)-l (Y)

;q!
mt Q)), = mt (D'r),

mz(h),= mz(u'z),

^!3 
o.ps ss \-t' q .Jt-;ti o-;-1) ,;) t',r,.o ,,l-'L' C*j 611l: .{.J:*. tsf J. i.Jt- J.lt CS;t ,*'-P Q)

,gL-o:LJ Glf. S nrl"u.l .ss r31e' 6,l,ar-il j, tSlt '* 
eor-2, .;ti lJ f-fY rJ:L, .r;..,-,":r-l ;.: ..:-l .5t+ J(-

:g,-_lb \"-\V J<- ;t o;t-l ,.L:il
(";)^ - @),"=6

Jl_r-,-/.'il-ir-l.1Y-\VJ<-l-,1t 0'z:0itSL-ll ,L,*,s.a;.".L'a\)ccy,d_f -t1.-* 
(--l ,;-,r,

.:5 '.".^;
J V--
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olrs 5o:.ro- - p1-^,..-lar Yf f

m
rt{

f-Yf dr.i d.L...o

Yt.. C"-:4.S)tr -;r Y m d"Li q rS A.. kg f-ra u. ?-f d .5:i "*-

".i d L. rr-tjl .* .51 -51 .::f C t^J JJS- cJt-;t ,df j-,t ,J-S-E
(-;) o-sj;r'jl ,-rri .LaUA d"ioer (-ijl):.rS r*l-'r eJ.65,./\ m ojl$l

.ssfJ ;l:r ritl ei){;l .te-;: Q):e c5,1t ?-t'

'41, )t lr 4 'aV : 4sl eWr ,6jJt ,sq ,Pl ,:t;i Lr;- ,* :':,h
:r.1.:J 1: .Sr"/ p=r!$i

ur=,p{8ffi =6,26 mts ui =.@ffii)= 1.401 rn/s

:6tl.: gJ : ,51 ,'4.a' 6,ly (Gt = G) ,*9,.5tq J-l ;l (a)

| "*rtr.rr- 
cir 

I

1,.-* srd c"trd 
I

o
ffi

@

tt*t )l,hi

-l 
m.&i

,r-.1 

ffi j
[+, 800 (6.26) + 0 = 800 (-1.40) + 2400 u', D'p=2.55 mls vtr+

:c*,1 ;.> c,S;t.i-J- O)

,=W=0.631 vl-r+6.26+O

--&'\:',

f -YA djt i dJ.t,...

&-,Sst Jf.o r,-Jlj d.r''; \1m/s Jer t, J(^! ob af
.l-!L ./0 |2, '>-S;t*:-t.r- fl ;FC -,U;;3- 6-fu

t&,
ffi

e=

:r:-l gr:i J $u tlt, g;.sYti 4,'}1iq dj\rrJ.;l 
"f.r 

c*;) et.,t'.r:i? 63;l (c)

T = Vc= mgh= 800 (9.81) (2) = 15700 J

:.,11 i,*l otV ,_it. )l ,-*, \!.;r T' u,'p 6,j.r,l

r'= | (800) (l.40rl'* I e40o) (z.sr2= 8620 J2' 2'- --

:r:-l ;.> ,gjjl ei)[it .t^"t:,_,r-l:rQ

15700-8620x1oo 
= 45.r%

r5700

.l*i. €Si

,>v"e A;te o'i )t >ft. ut! D @ D e 6)/.4/U >*t sloti 66a,lro b. aqtia ,> grt , J, cr;, )t &u 6bor.p O

l6 m/s

'- l-.
800

.J-U*
osr't )l sl

Hr"

..r5.,-t-, l, bi 0'*-s\: u';-1.5;b \>er
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YIA o.rfl f-\Y ul+

l*.. r0,*"

&
t",,n,

o
I

I

,d

e=

lm .6,J ,f * Y o;L-! g..'a t.l ,fo -, \ o;t ,! ,'--t l.r tJ-tti tJ-

.c-iJ .& * 1.1 bi s,p;y. ;l ,t' ,>.e - 1 :1J*rti Jlt,/ t, ;3:- e-fu
Jt--..cl \-e 6s.* rl,r:rl .2: iS*' -.i ,',li \Lef cStn"i!-f ; c-J;t ?--t'

:,rr;lr I ::-C

0.5= o-('i)"
(u'r), = 4 m/s o

-16sin30'-0
S-S q &tF 6-*r erh:rt gT r, gf.-, ,"ll; ,r,b"* otf \ oi1:*V4.n- ,J-l* f rl"url I G-F e-f

:r:U,i l: .r9-,r; JL-cl

m (D)t = m (tt'r), (D't), = (ur), = 16 cos3Oo = 13.86 m/s

:J.i:....A * e'u-s\ -t u'c-S;L oeJr

,' =.ftffi = 1m3^86)3 -14.42 mts

,' =,* '[#) =,* -' 

[13^8je) 
=, u.,o'

?tr

:lr

a*i.4jSi

/ .r/r)Wt @r^4^ dt. n 2l;at ,21, g;,t1a Ct4 ,Jot Al +*tt 0 >)i >t+c cr* V )yMU fA ,p D ,f{d d.ht!^ t+itl /)

.,*t 4/rU^; >cLl 6tp lt <-r-Gn ,>W U* ,,2',1 14U W ql / LfU ";; {gxe a4r,a )/rt/.t tlto ,> <S/>t;'i aaa"i

Y-lr.tit i {.i",,.0

.t-tr"f Q = l rnls r>rr-.g\2b oI! o:l: rJt.i.l C-{." J) \ JK.'i 6Sf os:

rr.![ U<- JL-- .,1: t $!. ;.1r1 ]! U. ,]-E J lf d Y J.5*! 6tf ,s\ L. 1

lJ"'^ov '5 7 ,J^!t1 e = . /1 .:5 )V, +-* 'b-li c.r* t: _St -6 C ssf J.

ttf J jl J-l'- .gjjl rjlUl J.rJ) (Jjon.r .J5 t*- stf Jjl .rl l1 o-l! re

.-t15 ..-b, l.l

rr.!l :9-a.e >y-)J * r-r 6 n 6l:-lS 5 "U:.rr.lLlj rlfJ r-,-t-o:,.!.>

Q1l c-cr- gV*lJ-f er.1$ '1: .tjVC\ 0= f .o r,-Jlj v1 6k-1.,1 t{ J* .}tL,

.(ui)n = ur cosY.o =lcosf .o =0/tr m/s :J::*n gry;

(tlL =(tl)=o t(ut), -o1 sinY'o=lsin\"'o=lm/s

:.:-l ;,:.- n rl-9.1.;) o-,1! Jt &J-4t ,Sll P-f eV
r (u r), + mz() z)n = fiit (uiL + mz(D'z)n

e ffil = m2 ;;)l> I L- 5

ot

,T
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olri 5g:.-, - ?y .-|.ai fft

mt(D )t = mt(D't),
mzj) )t = mz(1t'z),

"i=r@ffi =rftrolt' .*3" =3.12 m/s

,;=rfffi =1Gr6F +o'=4.16 m/s

(a)

:.i,1 ;.:.- c-l5;t V-:e b.ls

o.o=Qi), -(uiI
5.20 - 0

)-iC q# O) I (a) oYrL, rrL,',..r J*;t O
(D'z)n = 4.16 m/s

(ui)=(ur),=3 m/s
(u'z),=(u),=0

.JI"..^ l) Os:e r, .i1.2! ,14 ,>s-

5.20+ 0=(u'r), t(u'z)o

^ _(r;), - (ri),'-6Jf-G);

(ui)^ = 1.039 m/s

o)

:lr
*lr

=lr

:l-u,l ;-l -s> ,:t-si d ,e! lsty. ji--a o."p \ rd;q .r.!-l j:L." o;! -f tSl-tf:l.u..l )t fy ,SIL. ,pl
:gulr Y 1 \ .rl;i .gly ra,r;.;: .:;hJ :-g9

o

:r:-,1 ;r:a c:jL,rr f :l.rrl \ui e-f ;by 5 0'u-51;

e' =,."-'[#)= ""'[Y)=,s.''
:;l .u;;Lc e&,-.r m= mt= m2 t5'L-l ! qt \ ,f l jl -r+ _l J", ,r+- .SLncSjfl

r =L^,u1 *)^rui =i*G)' +o=t8n

r' = ! m,ui' + 
)^ru'r' = i^fe.n)2 

+ 
)*1+:o), = t3.68m

:U .:-,1 ll.t ,Sitl,-i)Ul .r..";: rJl,r.ai-l .,:

S t rl= ffO*l=W(roo)= 24.ovo vlr

.t .q.o gl^$

aun d- ,Jotp cli 6l/ Y,o a4911 aautaa .rrt! U"Ui * I <yhn s pA ,w.i at. l, t 9 n 6loDM o/rr;Q or;t, ,-1,

4 Ul gle ,,2 tfsn'i ,:-1t (Jeta^ ,Q y d>b ,4 ,J-h 6/, ,rr^r, $t )t >rtit;-l aa- ,-( s517. / r* /*0. *,, ;' 
*'t

*ll 
". 

ctutlt o2tt^ u4
*:ul o2i >tpr tl >t.ral ,> Ol V'z 4tl <>*p @ ,2 .c*i <ltg 0. I e9l <-zop A9fii 6112 t 2lp,rt ,2 f or5 a/p.tl> dei

o

o

o
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YfV .Fl* Y-\Y ui-*,

jt5 c-{+ .,1: Uq r.3r* \% lf u. ,-e_f l-YtA

t)f Jm, lfi 4; G-&-t G-S \ s se c^fr> oJ..-! o.rl:

,-/.f g*.; t eC- :3 st t ?--t'tr:r* fr! tr .-r.S.f

))-fJ jl enmt d$1" 5J,- ,.114 .3.c! aS 12 m1/m1

.I5 '.."r; r) ui ;,v--J9

ul

@
rnl

f-flcA dj,.- JS.i

3 f- Jt- .,1: D \tsr- t-i .t A 
"1..-;t 

f-Ytq

rlt.B ,}',-;t (fr.ssl ))ft.B ,fV,k;t U.r*t

J d{|-.3 r.t-e ,5,- p s .lt\e m .,;l1..A ,!,-;t lF spm

CW:-.,:'-i'Le =./\ c.--i.J)L.---e Jt ..:-,t c-:,

D t P ? J-. ))f J dtf-l .,1r l: ,'*,3"l 1t 1)'s 2 7)'1

.,45 .r1t;-,11 p = , /0 .5ljl q ls )f hllr .-r;5 .lk

., (r-.rrp'\ , l/\uu^=[ \+p f '"=\+p :tr
7)t6 =, 11J.T7t J l)'B = ./V\"tfD, p =, lO 6r)l

f-ffl dj*.JS.$ 
B

11 cJr- JL-.1r eS me lF ,".A ,ft-tl-Yo.

.r k-Jl-l ,ts-i-y.p;!t.tS4 >)fJ.,-:-l qJJK- Jt-.

L. llt.5jrjl j$l t ^S 
.r1l> ..rLi; ,sr; )az F_rl

..>-l mn/ (mei ma)

---@
m2

f-fA. {fr,- JS.i

Jit *

.i'ba.i",JliL-
.-<-- .jU tr JrL, 1U;.;l-2.r 

6 .r-+ ,JLe.;,, f-Yto

re^) -S u c^52L gt(.n 1r s *_iC bJ drii
,J &.U .Sl .$_#e (:t-; .r.; ;l!-p- .r;-)s;

2 e i ',( 3t , ?--t',t;S sL yi c"l:.t tt ;-U;i Oi;
o-J4 J)i t)iJ..rL t: +S \n dj ,S3jl )l 6r..a.2s

e=./AYl 9 n='l.Y\/\

.J;5'*-
- g--

=lr

f-Y[o rl.u r*p l/y csJt ?-r- -Stf-yf,1

Lr g;lit '. jl :/-1, J -l..lti s = , lh ih" t{ \f J r-rf -lr

jl .r.l ?-; S 
'f -f U-l lr.r-r-.7ti; \1" mm fli;rl

yE-,1 U o .3r.J-y rJgl LEtl ,lL,a t *- \ \f t.
t5 '*; I'

-g--J

tt t)r...>JjlJ-l ui t ui ./-t.g; \zrf-ltv
..t*5 n -t*, o{,l ;Al JLLa )-rtu 6tJ y +5 l-,1 +llril

.ri!.f € = ,/\ c-lf;t ?--t'
Di= Ltol n/s .-.: u-h *. ..7l.l+

ui = Y/Vr m/s .:-l-,1 u-h *.

t.'t=7 mls trz = 5 m/s
<-

mt=21n8 ne=3}g
f-fl3Y di..- JS,i

r-nsa di- JK,i,
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crlrc .S*::tr, - 19- ul-A Yf A

u-j) s u" = Y[ m/s c*- tr .SrYl 6,JS Y-loL

.r5{r, t)-f J ,'J.;.* .3))t 6-fu tl &l c c1j 1.o

?t e 
^,-sD l1) \tef ,tui,L e = 'lA ..:S )\ --.e fl
..r'5.r-t-, -fu6u:t,S-T cS;t 1t(,n +, t-;

f-f0f 'rr--^r r,lSj

oj*f .lrL*

.2r rJ of oss- jt-Yrl # *-.1r f-100

&)b -t $r.6-f )t ct-r el:lt ,S-F ,f J.6$* Ji

;5t- l.r-;,1 I iS- Jl .c*l orf rJi; [.ro;ly-r q J<-

.r' ,lV \Ler,Ju-i! # d.!.., JJt b-l|, 6G 2 o>2

..t5...-t^, ))f J. -11 ,-, rLaU\1, fr+ -t,

e-F t vi = \Y/Y. ny's e 0= -l/AY " ?l-t+

-fu , rti = \A/V\ m/s ;4-! ;r!

r_rao y#3

.:*l .ri ?JJL,../td 4 :t'Sllr f-101

..r,-l-; JE! lr tf uLli Ajyl lU \r4 -f 1r,5.1 5

J-lJt ,j,.a ssg->t1;t ,-, &U! '*,.>et- r-1.*i;r

u.-# I c*|Y.. kg ,:1i .+.15 J,-q S sr,J' (F .tg

lJ-+.iLl JJ+,-l.lti'/f .:5;U ?--t' 6 Jer.rr rrtLi

6il r., e;trl;i.it*<,- d)YJi +j|..:-l u f-Y0\

JJS* Jt-- 1.r Y -e Y .gLu;l-s*l .tle c,.rt} jil ,.,:..

u.*, .:-#'l .5--:;; t+i q, .3f L \ *il ril -p o:y

dL* e d^-f )L. v--e t u * t t, Y +i|..:-l U,r*tfr

.J;5

p =.1-( + e)' *lr

|"-fA I df.... JS.l

s>b€ drYji ,s_F e- c--:s;L,*,.J",f-YoY

ht rlt 6-S "k ,Hst LS.rl r5 .r:.5 W ,j:-*
,J)YJi 6-fu.Jlq ft 

1ti;11-,11 
JJ<- cJt- il,Jt..uq

.ttf et"-;.pl tb"*-

\

Lrl
iL__r

f-fOf <L... JS.8

;l c-,,r Jfu aU, 4.3:* :/r .<,- Jlr-Yof

:-* u. c-.t1,rr ?t h 
'fVtl f -2: sJS t* .tt ,Slt

?--re..tJ;-.; l.1 ft1 J-i+.r lty\ ,1--17- ,,5+l

:/r 1L..i i€ = t/\ t' I V-y.lL,:.lf.,r.gl7 c*lf;t

..t-tr.f r= \A/V0fllfll

h=Y\f ilrrl 9 hr=\Ao/Amm ulfr

t e-J=
ft..

225mm

*....-.r---t't

f-fAl, df.... JSJ

t
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Yf l JFt-.. Y-\ Y dl.-i

oL:; m ,g,el* eVf u. C_F n ,j(-:.,;r f-YOA

tly-ei uL-.r;r &- .1.r Jltf, .3-b(* L 6 $lo.t.! orb

.JJU,, .,r.8 -r) F.JS,- tr t",-F UrS-f &.:-b. !J.u...^

a-l D r Jef tr I ori to-r ;gJa; 4-f ;t \ 6,jS fl

I n ,S-F l\ u,- ,glr- ,g,leh1lJ ,J:5 t)f -,; l ,S-f

?*t'.r+ l+ .ri _rlt+, 6-S \ tsf J.;l ,- rL."U)t

..u!"f e V.S-S "5.;5 c-5;t

"'{
I

dt- U r )_#C L--,,A q_f :t e_f f-Yoq

c--S;t y"-J-.Sl .JSs, b-,t-ls./Vo m d.aU,tlJ*i

.#5 l+ rlJr:j ih- 6st t,l1l? ry .r^l,L e = ./Ao

R = \/1\Y m :tr

r-ra^ dr* Js.t

f-f01 4.... JIS.$

,jtt r t m LtiJl-;l .*; ,.ft f.r^:U J,-t{ Jl';" m ,S:',

t)-fy'.jl .rl d-rUy{ t, d D Jer,-r,-i reri C*
y\ sy-i1.31 

";U 
LE,Sitl.i),;l ;.i+-n.rj5 J:r'J

.-t$1.-i^, u.-p -f

L. t-tFJ. jl ,f,B :-ll:Lr :/y t>-l p' -2: Y-Y0V

)-r,tX i. +riJr.r-;i r1l9 D rJ,i-.*C defi.,1) o-,11y-)

, s = '/A (9) 9 e = \ (. iJt) .:5.,1t ?-l-t' tr l..r r-rf-r:

(-iJt) x =( , (-,)x= ./YA1d vlr

:t!L*-**i ill
i---@

f-fAY dL... JS.l
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olrc .I.:-;r-, - r"g-, Lt.oi lf .

tt (-,iJl) -t15 J' cJt-- 9: -,1r l-; tl'*,.r .ttf +- rJlg dl'-

c*-"p.-i-! . B U A aL;i;l q5b ;l )l ir; -W-e
4k- J,r- y 11B l; A ;l 4-i3b jl (-r) I -r,--r-ri .'..'*

.# .b* h l. n*-W:) :/y J"; .,1 ..t n, .:Jt-r

%
40"\

I

I

I
I
I

I
I

- *.rl

JS.i

rtv \
l*-rsorn-

Y-l?Y 43*

2 tt; t)11 crf ti Jt-.(,- cr)), A_f :: f-l1f
s = , /Y cj;t ?r- -Sl .J:S,r, t)rJ j{:' glL. uB

cr;ji l:*J, t)f Jjl ,*1 .'.-.;r lt ,S-f ,e c*r- ,.t.J,l

.-tJ ..,-t*, l, a:,-=. n s^+.gjr;l jlUl b.s> 1

Ui = 1/ VY m/s -r: 0a = lY/oo :lf
l)'n = Y/\\ tttls -)r 0p = t!. o 

J n ='1. tLlL

d3t .5toc-o r \ 6 Jtr .ltS- '(--s 9r f-Y1t

l-s u, t)FJ F--t(,- ti J(- &U, .JsJ.- f t)B j D6

1iJ.* 1l.ti') *>.c.r- rJ)l.e = t/Y0 Cj-rt -'-J- fl

Jl
I

r1 =6m./s I

Y'lI
f,,a=trr,

Y-Y?Y.lr..- JS.a

4-{ J+il1) ro)j & .rt-+ J, *Lij .2r f-Y1.

,p--;l1-f .-r:J5cf ))FJ.&.tS'" t, f* r., )J^e 'r)J'?
9.t.rl*l 11.. kg rllB ,.f,tt l.FI'lY.. kg tlt.A
S.* \tef tr _l oJJ Jr* e ! tJf -,; :l ,rl ,Jr.-:"l

u.* Jt.l_S6. tSJ- rot-i orlr,-rl ,li )lJ-l.l J: U'

,J-iL o. km/h -el.;.. )s-*t. UiJ 4-bA;rA ja.yl

.-rr--,19i .:*,.r, tJf J.jl .r-i .:-1r l-,1 B ,b;t JeJJ

-, '-),' + b_f .rtS- 6r!.p ,S_f t f-Y1\

Ll,j;l.,1r uill cJt' ;l; oJ.-x ,j^ .S--"5," \ frV lf
bJ;'- d)Yt J L?J.;3:-" .lt.r:- J) c# o 'l o. mm

J r*J. dU:- :J6-F;a c.51t y.-r- -S|.J:S.,,

* a 6,1,',-il; if . r "'.11 
./1 s . lL -4t C d)),

451.5 o.r.# -,t-.- 5)f J. _11 ,*, +teU\ lJ JLdl

;J-+{-/ gt+l ,.lt;^," >sf J Jt

41= ./oVY rad/s CCW (.rf:cU:q c-67) Vl.rr

t-" - 6oomm--*]

Y-Y?l df.... JS.l

o.:l.r gt-i.i 
"fi: .;: 6 er t JF<*.t ,-,;i t-YlY

"Sl 
.SC r)_fJ Jtn<*i r:ii a,r A,Lji..;.l,d*l oJ..t

ft g_r) 1UUll ,J-:L € = , lAt r)-t'J.;l c-5.1t ?--t'
f I B e.Lij lr ?-p 15 -r,;9i .:-.r, .lLt l-l dL- r, r-=*;

i
'i .,,'"

3* tlo"/tm i ..:

I

ffit''=uoo,,*
Y-Y?' df-- JS-i
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Yft JJt* Y-\Y,j;.t

Y-Y?? dr* JS.i

Li .rr:,r, .jt+l :/-1, q 6l-l e ,->":51L. ytJi f-Y1V

.L-.ssi csl, ,S .iX.r*_! .St^4 tS,ts t, J<- aU,

lU .sll J o)Hh : d 4-r q .ri dxli .r { -i5 rt l

ot*(- &. -e elt :l V:' Cl, ob! 3 ,.:.-,1 dt-<,- t^4lf

I ?y ,3;i 6,1a. pj) t-t, &l cor..r-!._,. h' 111. t
9.:-,1 ;-tQ ,.t-l :;rj 4 b:

= F,,
Jri * JEi *lr

\

\
\ /\-T\.! \. ;,l/ \ ',nl/+

\
\t/
l/

1l
l/

Y-Y?Y <Lt-- JS.s

..t-tf.f g = ,/A C-S;t

er ;l 61 p $ sfi c.3 c-{-" q + l, Ji 0 :t-u,t

J.elr g6 f*r ..r,--,13i r:*.q t)f l.1l .to ,: ..;.1 l-,1 c(--:

))_rJ.B ,s_Ft r.$-:;ut A ,s-f r-y\o

ier4,Sbr,i)y (r!tt e = ./0 cijtr 
-.f fl .5,-l

y 1x 6,1-au:"a-7 st t19->rt jl .rl drUy1 \ e_f -*
.t$ C ,>t.p X-y t>i,a f c5'>..t,19i C*.J,

(D't), = -\/lvy m/s I (u'a), = \/ltq m/s :lr
(D'n)r= l/l.t m/s s(u'a)y = -Y/A! n/s

r''a = 12 m/e

r-rt; dr-.. Js.i

-2: Jk(- :/li rr 1*J- djt-i 15+ .2r f-Yl1

)),FJ J--J<," t-i -r.* d)i+ tr oJ-i o:1.: rll.:j c'a*!J,

cr_9r V r 7lr, \ aj le ,e ,t)f J;l .fi d"*J.r .J;56,

.f-r C*,;r Y t/t Y1 u>rt Jl .l-2L.r. Y.o ,rr-Jlj .ll l* f
2l ,-S 0 ,-'-91'; 6,lra,J^iti v I ojl$l .lLr 6l;l.r \f t. )l

r, e-5 -r---l-li.:-"t l, 4<-. JU.i.r g,s3.J.,/ cJ:i:- .jll

?--t' .t2-:,4 * f -t:-119 lqi:-...-, \ ..,; tX;i 6l;l

Y-Y?? df..- JF.&
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olr.i .S;4- - p9-, "l-^i f f f

:* e \. m/s t32t ti Y kg ll 4; ,J--f > f-YV'

c-.iJ J) .t-r,t:U-l \. kg fr+ a, 6ll,l-21 S-r *. 'Pl
.;: lJ\il ql.zl .':*l o-r^i,+iJ \1" N/m .;i- ti 6,| ,a''l1l

?.f ,fl .r.1b ls tP rlji J-+ # 5 ct3: JJ<- Jl-

-9 0 c-5-1t a'-511,D' c^5-1t \ter,r.i! ./1 c..i5.,yt

.-r,--,1.9i .:--.r, t)f J.jl -f'r ll ll.;l 6.lti F U**
l)'=\/ , t rn/s 3 0= A0/1" 3 6= \10/. tlllD ,-;l-9'>

f-fV. di..- JS.8

?J-, ! ,h*A & Vr,,r;tLr.Jjti 6- -2rf-Y1A

,:-,11 i* o.ri> [y> lJ ji d S,J ts7t. C.rr *F;
Lj C .-.-: -\_f ,;o f r :l l1"r +Lati .s,t B

11 j.r--o ?.1.i t{ t)_FJ jl ,-*,A .r=L Vr 6 6,laLji

-l r.lL-.i- bt/r- l-e. .l-Sli.:--t, .-tS.r, l:-rL.al oll-y-r

..r-tr.f e = .l\.:.l"f;t ?--t' 9 d*,1 0. lilIl t{Ji ,.i

u.- t-.tA c-i-i/ )lls,-;,F .Jt,f )f-Y1l

t)t'J o1l.*r-: +-B a-hj.J Jr:/.9, ..ls.,r -rt:y \O fnlS

-,r) r.] '-(;l , ?."J- fl .tt-{,-l;L.A,'L;; q't"+rJ o)-5

l, (I,r,U; p;) n-,-911 ,J-.iL e = ./0 oJl..,r,-) \ ts_f -tJI \J

.J"-tll +,.*

:lrcY=\\/oooUV/[o

<---.--- -------- 1200 mm --- -----,.i
600 mm 

-.-i

f-fPA di*" JS.l

l"-ftl di.-. JS.i
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Yf f sf r Sst FV cea cSg f-\Y utr..t

Sf f g.9'2+.J #tJ s.*J cS 2> f -lf
;lJ ,:; o.fr- ,c-S r- ai t ,.tli,r, ':S 7 -V e f t qil:1 jl JeV 6:i iU ,.-.i LSloJ! 4{,t*.A

ef y 6JF lU c.-'; 8f gLnej-r,-r,-yJ,9l-r:r;l t'oo.;l;oL -l [^o.l1... ,StlJ, ':Sy .t:"-tS gfl g*'

.(.4b_r .-r-Jlo-r,rf CUr-l (\ov\-\1f.) JJ.t -; crltt- ,:57 bt -tl cS7 Lt Al J fb;i13i ..u...,t

t-3 l,L^t*L;i {-lt&i,51-a.-,113,oL s)Jr11 -yscStfl-r.?l-hu.Vl ,6fye:":;J'U c;5ir-t)- r -,

.J^r"/

o/:.o F..?.ff. cJf

;ti c.-',i 6 l1-& -b t\m f-r r 6lo.1!,r-\A J<-;U.
.xiu, cS 7 ,Sf y *'tV

o=ory
c4U G t:S-i,g ,f-P c+Lj.9 o:.2 ,;!t-a f lF ma li .p 6

-t-ly-l m l* r: .glo.;: . ':*147 fly dr,i .L"t, r -l qil+ .lka
.-i- 5f i I U) sSs \ ot" 5;l ,.$,22>- tl: ! V_t cSf ef

..t-tr irr.; tl: ! f jl eV 6jb ':,57.1: o.,1l3nL

r) o-.l^,.,nFl,--j cst-l 6f a-'',;-a;: ,r.bi jl4s"A o6ii,.l rorLiil >-2y ol-.a:i,t otSL, tr-y.*L,
.:-r,* tsl'l ,gSi iJ<T+ 0 C.'<-t J) J )J.t J^lJt r Oi-t c.'4->;

.:f JLrl 0 1r 6)l.,>4a -2, i4*. Jlte lJ f-A .iY.:L,

-cry=*8-16') (r-r!r)

I

.gsb Jeo

o=*Qii +2rc)

,6), ,s-S Jlfal il ,-n os 4i\:r! t, #=0.lclJ ol..,-/.1.r: aJ:L, s: rf m ?r- u.

r'o =ft . cati (r-ru)

Jy-m lf rxmv 6l*11: ey o;l$l 6 :y a+i 6 tf u,_rt(-.iT,r,t<:.l\"-Y! d:L" ,r*-* c-^.^,ot

;;; .c*.1 mo Jf m 6,1+,-91; f_f cl:1 .4t41 t- I -U Ft" t ;i Y-\"1. aJrL, rrlC .1r ..r-ti.f mr'6 ,;lru.*o

c+U .rJa; Jj,- 62il:.:3 *:J<'# fl 6 J^r./ rlLj.j d:h" i,,-l .rf Cbr-l Jrt* t'-YV rJ:Lr :l Jl-y,l lt .lk
.$L"f c/li (urU,l U- 1) .-1ti H6 ,5lqil; f t.rl5 rll; o-;3 O

yU e!- d,'il 6 rS 6, ssV lt f- \ A J5".1 ot';t' .r-#b * ,SW .,1lrr, . d, ;V: &li 1: d to,.f
d:L, j*b aS 11=|126 :L .:-l alra aeVJ jty. L-g o$ :t[t g!- 6tr..*l.lLr .111=(i r)(rd?) ! c-l

I

ffirl
-f--

tng
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crl)J -S,-:.:*, - py J,grs fff

.;) o-t-x :-tV Cb 6 r-;lr.r, ilL: I s*l .rl-rl=." ':'Sy y f p: ,)j6 .SJV dl4+::j "ra 
.-r-lr"r c,rti Y-r[

.Ly.l-t. fo !.Slt*. dt+L.j

t+ii r, t liJe Jf-ft a-J.rL, t-if-fT d.rL,;Jlf .Jy :l oli.ll)m f-fr -h-;.-t-: * -* ,)*
d:L, ,,-.+tr rd.:*t i={;!)r.q.:J.l:.s-t r^i, ,=}*F-e,s-e*i,;r-t r# 6tr;.:1jic*-l,

Li \-Jt ;t 6 i = {#y :u .:-r A-. Gvie-r: r;*. .,-r,s, = -{#)r-, = -{t) -rr- +, r-\'r.

:gr:l:.Y-rifl aJ:L,;J1l ), ;-F-ql..r--,-l J,,*- ,=-n'u'(#).\'-YL d:L,

-Gmouz =-h2u2 # )rrun

d2u Gm^

-tU=4
d0" hz

:r:-l ;4{ ep;: *rtr 6t*i aJ:U, d/.1 J- ..:-t ;K-n * F.FI,I1: aJ:L, "i- 6

d'j-s r, 0 =0 e 6,r.rkj,,,r :::;:;f,: 
..ft 

"r,.r-s, 
c+rj r: d s c;i .,1r 6

:ra.i .1r .:y-: .-rj.- 6,_S;t ,-sl) s a,:^il: l.,1 ;llir

1= ccosg *G\orh' (r-Y"1)

,*gF AI'li"

619-,,"ptP &;".(- O €O 62lt!-.':*l 
"p17 

gfti, o)rL, d,-*b "r-jLi.f-\"1 ej:Lr.,r*i;

JU; ,(6:L.o) Ja; 6i-.,l +Li; dLr dl.rU q (oitS) 4H.; .<, jl .)i 4LrU e.-=*,.i 6.:-t ,_5-* rti,; r;.,.r.r
:rf e-ysL. tj Jtf q l1 .li ,sl-t,,1 nS e = rl@ -rcosg) :g,;1.: Y-\A J(*i jl iaq-.;.i 1.: .-r;tr eU

lll
-=-COSd +-rded

t-Sg Jsj.e *t-r iti,.-(,- GJr Jm lf ,zS7 6 \*C oJ,-: r,,-lyL,..:-,lY-Y1 eJ:t', -r:;L,o d

:\ e ed' =hr d =* 'r' 
,irt o ..ri c,t a;i d

:i: -l

(r-fo)

(f-try)

(r-r^)h2c
c --

Gmo

ip dr.-a6UJi^)e>\ S(,r-6-)s=\ 6(u-,;+t)e<\.:l:.;lj dJJ.t1_2,,bljgl;cJt-,+-
..:-l o-t--! o:l: gt-l,.i f-\1 J.*'
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YfA ,Sf .,.,5g:r, .#E cea cSr> f-\Y ui.ii

Jri.e>1\
\

.^t-e=1a \\\

///
//

r-r 1 Js.i

a- 6 ,-rC o-!: \"-W d:L, _11 :(e < \ ) u,4.Jgl cJb
l_; :;> rl-t-i, d/.-;+ 0= n 6Ul t t jr;,. d/-j.S r t 0= 0,gl;l

:r+J -l: .rtl:

2a='.-n*/,-* = +-+ t- a=:ed.t+e t-e l-e'

r .!-rl.r J-tln. i J f-fv rJ:L, ..r.9,,i rl[1 a .--.- J d -Sl

.g--:i t) os-*e + bl_y,g \ r flt-
I

r

rnio=a(1 -e)

(r-rq)

l"nnx=a(l+e)

oJ-,r.J5,rr e\t Ai,S-S 1f.-:, ,.t'-iur.:s+ ,ri.r rr.r"-o ;l 6 b=all4 dul.;,rrl .,, 12)V

r.5 .:*l .# Jtl J_itt -fiUY-Y{ d:Lr .+i,5.;: oy-l: Jtte \ ,*, J $, r = d , e = 0 drl)l a,. 6 :yi,u,

.r.!l or.i elJ 6id dl+it5 jl .F- , Stf t otf c.S7 Stf JJ+ J<J s)r. )lJl.;: Lro-;t., *-_Frl

jl o't-i :-t4 ey- i-L: bly +A 
'4t# C!.:*i 6.rt' .,1l r:-,1 .i1Le u;* rl,* 6lr;r:-e,-y,

:g,-tl: Y-l[ d:L, ;l q;; .1: .*;fr

,=4=oIb, L r=2nabA ir'} h

Grno = gR2 t ,*. clr. b = al;l ,o=ffi ,d =llC hl;r jl o.rLiil ;; r r-rA d:L, .(J r
:r:--Xl: f="tf il:f c.rL jl .* .rl c-rj-- YU rLl9, 1ll2hL- 0 ol1 ,l

(\'-f.. )

?)t+ f-...+ C!* Jr 4-iib ,-,[:--1, dL' )lJi.g .l Vit+ f L* 
LU*! 

R nJrL, ,,1 y 6 >.9j +y

'"t-tf"f
.--<. tr 5r )tt, g16 r:*,1 0i Fk J s,J dlJl lJ bort .- c,S 7 i .F 1r L)t;tt ;f-L. aJ:L,

.c.*l ,=*t::, ui!. )lJt LU .,.,-rr*tt

:t-j,g f-fA J l-W .rY:L, :(e =l ) 
'+.;fr 

CJb

i=*O+cosg) , h2c=Gmo

.:f -t-ol;* J.n ,*,-k+ rb ,{., a J'i. E J ,?Vt jsy. ,J:S u, }a n ;* q 0 6r,t<b

l+ecos0
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ol.r,i .S;.q-, - ?9-' J-s lW

;: r5 -il t & u.,tr a-{11; g 612l + 6 \t-,toJ,-.: l-W drLr r, qt t{ :(e> l) JJi.r,gf- CJlt

lt ,-!.-,l ,:Sy.<,- f-Y. J(-.1 ss E ca.*t+, .r-r.,. g,-t{i:.t r 6curJ,&Li ,.u:....r jrL.a cosgr = 
j .lqt,

II uL:.-r-tr.r -il< 0 < Q o.y*o t JI [t ]l:,:, 6,lu-11; otr*g 6 c*,1 JJJi^ I s!.! t)U,J,/-* dt<rl

,Sl-e,lt c--+ r .{ d/-.&b 12 r , -r cSt+ q J e - n ,0 e6. Jt ..:*,t (ui:' r ti) .-UL.'ill Ltti .9t-t1; tr ,Dtt
.-l..! J^lJ+ l) O2* q f-fv r!:h, ,r+:- Jr .rJ ttJ.r r.ll-r.f rr-t! y-t

,,,,, I =l.orb-nj+L u !=-l*coso
,t z' -r d ed ' r ed d//

--je
,t[----+-----i---l----- 

,,) rc*,t ci Ltrt % Ui.;: r5Y-Y1 r-J:Lr tr.hlr,,-t Lt... t., --i-- -'r' httt... t.. 
+*ib 6L-rj; +-(i-rF) ,tt.r: ):+sII sL! q;-l ;I..r-ir.r !,;iLi

r-r. Js.l
.(-t:.itt )-t+-y

.gjil J*t*t

tT r-+ 6,jjt g*a' J o)t g-Li,t ,a:."=r" ror.,pl; g;Lr3ri d".a.1l .-r,-r{ Ji ll l2ril o1s dbtSjyl Jl-*

:L c*,1 rlJ.,s^+ 6,j1l ltt4 J5.5 \m |.fr r, o.;!Ec+tj.Sjyl .Vrp\ 6jjl

t/ =-mgR2 f r:r:*,1 ;;.7\"-\o rJrL, jt Fq dJt y rT=I^r'=*^Q'+r'6')
J ./i[1 f--.7 Lt'-,R ,o$ .grJ .;t.!l Vil+ f'-.+ & .,r: e5 .:-,1 t5l-7 .;Jl!, :t- g 6 t-t-,1.3.19i:U-

:r4;j ,,1r .C--l Gmq= 8R2

u=I^Q, +1262)-+

)l s i=0 r L=c -# \lst. Y-r1 r-J:L,,11 15 r1-li grr 0 = 0 qsljl t dlycl.,1E c,iL'.;l.ri.,

.n-i1!:rr y-,,1 *n! Ji.)r,5 o:L- g E o4ltt: hlrt d,il ,.,i-*t? tr .r-r-"f JpV ,e =! rbl.; ,l-lt' d:L,

2E =yr'g'-!,r|1mh"
: €C.lie lsC ,$ys. Ltlt J:.li 

"i1;i-L+tr 
I p=.-,t,r. lfc=egRz ast' t l.;\"-\"A rJrL, Jb

:gulr

(r-r\ )

r.5 .t-,-.: Ol-t,C Jb .c*l oJ,-:J 6t: Jti-rl.l tS-h :: c..:, c,r>{.e.,*l.rQ rl:-l r:,j,. e -L--* ,* ;:,n

.c*t 
"ilr 

E s € 1\ .g.r..i.r ll.tr

.d--l t;*, E e € = \,r-6- .;l"t

I
t.. 

or

2Ehzlr-' 
mgz Pt

:6lt
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YfV csf r6g* .#E c,oa cS7 Y-\f ul^if

..:-l C.":'Ese) \ JrJrr,t-t'
+;V = 0) c*l oJ-.3 y.t*:il;"-,f\dtl cl-t olfr r 6 s.,11: &u/ it- 4,,,r;,ki;;a a:Jt

.(r = "" 61.11

.n-ir-t s " + l) J1:e \ m (fi D ief 6lr' 6l&'l1.gjjl alrL" ;l

!*u, -mBRz = E2r
.J. (sJ-1a.1l.r-, .(-- 1: o1! E f s3yt ,l=O =ryrbl; olr^-r q Y-lA J r-t\ .iYrL, :Jy ;r

.:_t-,_l JeV t) atf

r gRzmL=_-(r-'Y)
2a

:,-;l: c;jfl aJ:L, 1: O-* ^\l: r.l:b .;lj U

.rY:h, \"5-i jl .rf o*l*r 6cl"!, ^LrU.* J. eV tl-t 4 -,1: l.1 o-2! Lef .-11-tJl rll3;.r,,)l jl 5

.t-1,! !:!J, 6-1L rl"r, r5,- J) /rmx 
6Sl S ron &.;> Jolii -;: of i,,-e1t f-tf J f-fq

(r-rr)

(r-rr)

,Jlotl.-- '>57 u. byj rl,L.- rr -9 oJel .,,ti.it l* +.tJ ,u$*' dt6# )l o)*; rr:Li, D l:-jg.,1:

.J-: JrlJ+ Cl: -r.""

€rl+.a.'s ;l .gla,a)li

.-t-tr.f ,i3;-l ,f t o- qt, t gt ;p;
r-, .r:-..j|: f * bl-tfl.., -,2: l; L6;i fre lL.j ,sl-r,-l,J.ri....A ,-/-fr bsli; .gl;lr 6 ,S:f g J) r^ -\

.t; d o-,1! y: l.1 ta.;T ,i: jtV
,:;lJJ.:.e,-e e-&t 6:i,5,_l stl-t19v-t -XL q 

'/f -f 6 qit; ,Sti )l *-\
.,.:-l c,,lti L,,ai;.: mo lfi -Y

(D .,ir..l.xL *ilr .9rL--1 &U .c-l ;;3- UU .S :)tr f-..a ;l d c*l ./L-+l \y )> (\ ) qi-e

6-# @ 1l ,t::S 4 ':S V JJS ,s,q$.rlll.+ q 6-:' ,k ^S .r,Lro-;l;*t tb ,jb ;l ua $t) )11,t 1)
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olr,i 5;rr" - ft-' J'as YfA

,Utl t' .tl.;nt, .i- ; r-;13 ,r(-t--:jy-t 't',1W gl^si 6 pr.rl: aaj ,(Y) ,r.t ei-i dlJ:.c q .r!,1 .1l:.2j*r,

JJ+ di ,.Sy;|.r, 5.510.21-9aL st i .tf -)$-etJT Jt alj.,-.; g.jl,. J"l*i J e,-ia3 ,2> !J-r, e5 r:-l ,J-ti
9,f--s 'i*;l .-: .l &-f ,k u: lfr \ o.rl-roL lJ- .a d1q .r:*lj.-u ff) ge; 6,lL; ec*.| ;=r;

o.5 #t't u!l: r;j .t-i.l )-r+t € J:.<"-6,5tL- ,ol, - V) tet.44 \y )) () gtS g.StK. ot:e
I

.;-l ;6lj fJ+ ; 
oL j.F

lj,i'tT fJ? gJ d,li.,...

f*lr"f )lryl -&-t AU1'J. tf car ei d,..r,.l.rU:. tSlt,j y o1)V J'$f -b tlt lt 1: e5r.- Jb

+4-f sltJs Jrr"/ slSms\1,, F*lJ-f-Y\ J,(...!.f*U.f di-tf f49 b cll;r c.'; l.1 dl- y-t1

P ,SS* -l -F -l F .fiL+ AJS) .J;J*ts. cJ.a,ir ,-r--rtl f:.".." .-i- al ..:*j 6 .:*,1 tz t\ #i +,5,_ .rr

'>',1LL 6Jt* t;U uJ.lye -iltr :-Jl-r.lP ,Slt .4)6 Jl-.-et ^ l* +r sp---*+ Jr er:,t tSsy y, o1)/'e

,fi$;l-s,Ssf * 6tlf tslttaJrel:.r-!11 ,Jt"cJtJ.ff t...q4r;al ,61+'2b:r.;15.,r(rti-:1yi

.-ulr l.r Cb rrL t )ty &l-* tl

,:) ey-e u.,1fr 3r.11 .i. .f t Ci 1.1: .l.yti JLel q,t
.rirl

r-r I Js.i

cffr=ffiofr t -cffr+P=miz
Jrt d tr I p5"f f:;J m ,'.lt l.f rJ:L, y h tls J1l drL,

:6 4-2'g o.^:.i e.rr9: ;t J1t d:t ,

-o@o-:^)r+L=iz-rr =i

i*6@o!*)"=l
rtm

(f-f,oa)

:b-

(r-r0)

.lL; ;t .*E oty- n1 lt r qrt,ll:y .,.f- Ott';: 6 c...1 fJ, {y Jjt,r1: d:L, .,5- l-[o drLr

s.2jt gt& gl[s:.f-t o g;Jl) t r$lt lr J:t .5rt<-t Jjf.;i-l rrY:h, :l 6$ Jl.,;5Jt .9t; !-2.*. .-r5,r, r.illl

.-t.},\ -F,*,iJL*, P ft uer.a; 11 .c-l .,1L;

!9tl*l n/." 9O d.i.,rro

:t-l{d & esf .rJrL, I e),1riJ>r,r f--+ ls *L,.., r .riti P =0 : mo>> m fl

il+GSr=0

:,.,;l: ,.ti-fi Ok ,;d .f[.a:-, * J i 1r .Y-t,Oa rJ:h, t fl

Q - ,6')., + ('d + 2to)e, + c$(n, )= o
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Yfq 6f :",55:* #E c,^2,s,:Sg f-\f ol+

.+i.f gJl, Y-11' .rY:t'r ,-t3,3 of g1l-..t,&r*- tt d,,lJb d1 .gLr.;l.rr', V-l-e 6 
"stte 

s)

C-bs I ri .1: mo lfi il:-l ctU e-f )l U S",, jl+, lt [.. l-t.0a aJ:L, .e (P = 0 !) f-to nJ:L, r--U,

uhlil Jst' ..tl t.l .€ 
^o ,J-f'-V 12 QU + m) ,oJ) JeV ,rh lf .r:-l c,rU ,rt.f L. 6 C tV rr ,5t .-U-

\mo $--m 6t"A:tCS7 )y-.t, tSl-toJ-: 4-'=d r.Ltb y.lr .x;;i;.u,L-- s.ltntoCSy 6 y-:siut \!,J,
:-t-.1 J.rl9 ;,r1.7 f-t. rJ:L, u. ,qt

c=znL (r-tob)
,lc(mo + m)
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crlrS .S;.;*-, - fp Jl.ae fA.

u,=REm=orzr(ro3\ffirffi

=7261 mls t- 26140 km/h

,^=Rfrm=urr,(,0'ffirffi
= 5861 m/s t- 2LW9 lrnth :lr

,f-[f nJ:Lr -,11r = 1W\+Y0.. = AAV'I lon:U s".l -lt e) f -t :l uelf {LrU yo.. km 
1Li;111r O)

.t-l,l c,#$ -r-j Olf u C &i \Lef

u', = zsn'(: *)= z@.tzs)[@rzr)(ro' )f [# #)#
= 47.353 (t06) (nys)

uc = 6881 m/s t 24773 kmlh ./tJ+

.:-*,g JeV f-[. rJ:L, 
_11 o;lyaL. *S2z;l"u r;r1 (c)

t=?n+-zn. ksl7,rtg'Y' 
=e026 sRJg - (orzr[ror)Js.tzs

f-fv njtd d.t-..

=L;-n s,.:loJ5 J*-- c5lr L-i; liu,l r €1, B .U;.,11 .gl.,l,"lL

-.,tiy..' ..1 tr.r lsn di rA"a-l!,i;1Li;.21 6 6pa.rl-rrci- 11l or!

1 ttp 6,14;et- (a) :.gs i6d ,J"lU f r . . lqn 6_tl &i; {;:21 fl .s-Jc
o-;l;oL, {.1 S C ,Li: } \Jer O).611 s ,-F JaLii.,lr o.ll;oL ua

.;ll ;: ,-F* .1.p.: ui- ,Slt T :.2-r1 (c) t #1'J Y 0 . . km rLi.J ;l .,:

cJ:L".<J + olyCU etl: & JoLiJ.1: t>erd:(a) ,t-
:6 :-)ei cdJ,, ,rV LW-tl 

e{ .gly r-[[
r"n" = 6371 + 4000 = 10371 km

'2=';::i:s;w,H
:r.7ri .,:

:lr

o

L- t=2.507 h :lr
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YOI .Sf r Ss* #E ':,zt aSt> f-\Y oln

.qil el5ij

at'2b sJha,2trt FO Lfu. / (W 
t+ 

-APYtkm q ,:-l Hl/. (P) l*,f^ P ,D .zu,e4D-y t)cr4 ) O

./ilr.Lr' 8'\lAfottils2
.r/or* ft! olw ia s ,-2,,,,t p @J ,> o(ea ,("1a plg lt a!',->',t pg ,gl;4.tbt Ctt .p,J,lb.cjlt2,zi2 1-b. toplg 2rea ,7 O

o,-, 4b )/rJ, / at4 ut ,y'c-l 4 ,)t* GAW t t, o)oita /* e )/b /i tt*"t ,> /clu /, / ,ffde 4h\^ t4;r.t D O

ofi eV dur ,4h, ;t gq ,y',r" Jr^ ai ,, ,&-rb,,tt+ ,> (p) UtD it ,> PU a* .t->,,tt i'i,s.
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olr.i .5,;;.., - fg .-b fAy

I
,
t
\
\

---*---
r-rYr dr*. Js.i

.r*ij .oJ-i orl: gl-i-i g--*J, .,1: 6 J.l JtJ f-YV1

,Ssf d JJ oart .ial $tf \:- rJ oV,51> ,*

f-fYf <l.i..- JSI

)t) -.H Lt;i;11 )) )t.:-.rlJ,4;:,,L.ryL.eii-YVO

l.; L,*L'r ur t .ru.L JtS 4t c5lJ u,-y .Sl .E'tA ,y)
r-5 J-5 j+.J Jt+ l., r-..,Y AU ,:*t;t ,.rr: ,!ljl g!31;

/l .J-5 sl# Hj l-.:it+;lL-.,.11 t .,r 't

Au = rlr. km/s
=lr

Lt+,i oll1rt- ,S--- uJt-A- LL-,U.,11 t'l f-Yn

t e #t ) E-:.,-.r-tL [.. km .li 6:l Lurt J yt. km

.-t15 ..-t-, b T ,lii ",, .|.K .in u(,- ,y.,

.otr -;9r u. _lAi 6t-+1t..ai ,,5tr11.r, ;l .ri .,2r f-YW

.-tis..ri-iiu Y.. km . , \.. ft1J1 ;l .t- e!-.,11 +* . ri.aU

.-r;5 Vb Jh, jJl J) lr ldr ;i ur ,SIJ>

\

.-ti.,1lr ;lri U-lJ .i. )t oV t buj

Up = 1.Yt krn/h vl.l+

U- t1t,l rn/s
=l*

Jtt..
6i5t ,-n g+r, .t(:-r st Wt- r-ii J,t- J))

Jr e.5 c-l c5; Jt' J)./5b fr f -t tr.tr-J.f cJgr:r

&JLi. 63;;j,;44-l.J-l JrlJl o:lr q3"al o1 ,,.a41 ,b
.)-# r--5i L--<!-l ts- \-l j,-"U uf-t .psni

ffY/Yrfilsec2) tt,*)*-.,1r,i-lL Liit+ yt. j.

Gqoc mi) LtLi . t 61,.,3 ts e)_rg = l/Ayo m/s2

(.+riF:rR=lwl km

./h.ri" Jlit*.

..r-..,,-pi *: -4 l) J-t)f Jf U: D c,.cr- t -yVl

.s*l ,-rF \ o. (l .1) LU q 6lcr2l> ,j;r> _iu 4 el
u = Yq/vo km/s el*

U .t-.!t{ +t+ U c.r- r.-- .91;b srtji J,'U f-yvl
km d,pU +-,glor,l>.;l-r,41r ty .t,ir.r,-tii,-$ .r.;l.ri

f.ter ";lj;*.;6YL o{.

--f---
I

690 km

r-rYr <[..- JS.i

CL-;t A. km .LrU q 4s lJ {r,t *lJi c,,.a- l-y\(
..r5..-t-, ,Sg * Ai Jr l-,1 .5lor,l:11.r, .(, ,nt,
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YAf 'l,t- f-\Y ulr,.l

L_
€Gl------T'
AI

I

0.lR

oj1g..[rL...

o-S B ,tlttJ t )JJJ.,,l.r, 4 st S A.;l;.rL f-YA\

1:L; flri- \C M-;r,.t;;Srr ':57 19&t:l.t .i- 1r

.*5lo,$! -,il-r g ! Ln.:l.;nL lf fl.ty€ -Jrt s,tf
."r:5 ir.- lslbV S;5 sl.t hr** 4l:tt

hr** = \l"tl km elr

1\

f-fA I d.L- JlS,i

S-tf Jf tf 6;l.t:,*ru.rQ5U 1'1t ,5lf-tAl

f t u. j#) ,alr ;:i 'i; ^-S 
l) t oLr; ,.r-o.r, c-: ;l 1.1

.r-..,1) clt".1 :41;al-).J;5 J=.- 1,,1 :f -t-ol;* tb ja 4:f

Jjz ,s'st ,l-b; 6.q rl.r, .i-;: 5r.'- -r-1lJ oL; lJ) !i"

+:-f L 61 ,# ,J-.-S?-f dJt-;r ,:y -to!r'' #-tf
q H) ctf Ut t-r-r, )l 4tSi 6la. (.r;5 J., p ':*

I
I

I

l"-f A' di..- JS,i

-tt-"'a;=:;:t
tr' a "il,

'LIi*

,.rr5 rr-alr,. D-V Jll+ 4 J=3y> .s5s

YR :,*j .11r cr o.1l;o[: .(,- ,5lor,l: ;lI" LL: i-YVA

L,U ur- ii--lil Jil,r- .c*l ;r:.j 1l*l R ai.,1, f .r-tr.f

,.:-l \"R U) f t jl di {rU 6 B ,Ld q oJ:,-.r ;a.7 3;)

,,:{lil c--!.r, J1l .5lor,l:.;l-t";l ,.gl,Li: ra.,1r Sc.-l ;ria
!:f JLrl l2 ':cr-

\ ,/"

r-rv^ {lis Js.i

km 1U;rt 2: u,Li 1-1r.;lJ^i-.1r .9lo;l-2oLf-lvq

L) '-i,crr r oL! ..-aj ,l.Ir r) '- d rJ-U.r,l: 'l iY..
.. u - J v-J J, J-J . r V-. J .J

6ls )l s-* dt* s:l' 3:.1: +J 1; (oJtJ o:l: glt:; &b
J15 JJ*.J ,J,lLr. ).1>t lPl

d = yoy. km vlr

tuntu

f_fyl ,lr_.,-.lS.i

:j; lllt A LLi ;r l1 o-2l3,ol: ,3,. U c"c- l-lA.

L. rgya.,,l-t- (:) ..gtor--b.rl.t- (-,iJl).r!t- r> ,t) Jf

t'y :l 6:.i \ 6-re,rll- (6) t € =' l\ f t )l g:.*

.l (6) ,(-,) .iYt- t, .t-r-li wr dJA.(r .ll.u (:) 5 € = ' /\

.r:-l ,l-t, o4-a> 'L:l ,: A .(r)

T
2,R

\\ eR

T-
I
I
I

I

I
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o1.,5 5o::.- - fr- ,F f Af

c
-2-"-=

/.M
6371 km

f-fAd df.... JS.6

,1.r, 6 ,r A. . kll1 ?W tl s> C 2 B o2ljeV jr t'-lA\

;-.J1-\,.. km o-;lJ-il e, B o.rljl;!..li.: ;tla,.JJl) Jlt JJJ,

y;r \ rJ;ls',t C ,sl3el- * ,*, ,.rl3i ..:-l C ,ttrt! ;t
,r,.1;.,.r,aa AU rt,ri. ,o,a^-i t* y.ulB ,.rlrl,! I (d,':.l.s

.!;l ,- .S +! .15t5.Sr- yC uu rl-rr r-r- U .t.iL

JtJ fJ-s .,i)b B o.,1l.2rL L ,r9,9Aa1l.t 2: .!,tS 5r,'. 13r

..t:5. >y;rt. ,t'j\ LSA lltt 'zSr,>.rr C orl.1,r!.6.r5

(:

Y'Y A? dL... JS.8

it)4 u:rL5 r-.;Y t) Jlri. .f-YAl +1,:..- .1r i-YAV

.l,r)Ai 6 JrS.i..- .lLt .,y':r.L;l-t .lr C ,tltt! 6lt ly AU

;1r 1: jl J-,r .<! .j,5.rr, &- jl .rl n,s!jl+ o.2l9L L .,li

.-uil lrinl dJ..an J,.Ja ll.tr 1r .!rl5

I
I
I
I
I

2000\Jo-j
tr' lC\ -/-{---
B'ut \

Au= t.rkm/tr +l*

)l ,r,\J"sAs 40... .st-.,l-rr t,,.L:i Jil-! Y-YAr

fl .t-'J .l;l.i cJt^i orb 4l ': 6 i* j.tt )t ,,yjjl ytt;l

6..11 g.t-l l-1 o 
-.1.r 

.(-- +; Jt '. JIJJ .-S J-it JIF

J) +t+ Ji ,_+.1: 15 A/ r.;! .rl.; rrJr ,rrr5 .ti.r; ff . km

'il|.r 6tlp t-.r.<-i r..n ,(OMS) tllu g-*d :rr
.J15 Jr.,, l: t:- ,FV C 6sl e"-'jj, U ,5 J., f . kN

A, = YYrq s +lr

f-fAf <[.... JS.i

lr+.Jfu ii.rt--L, olli- t-n 7t )l dllc:l*t r-YAt

fl .SC.[.-.- .:;b )It' ;tl.Jiv cr3.;r -,1.: 
,S l) j4js

st 6-#.-.;J<"+ .J,L- u5t5 4 ,Sti jl y ,1l.ell! c.e ,-
ic.t--! orlr r;l-:i 5;fbb .lJ 1 c-L.l.i ,t+l .<"-F lt jtl
jt{J#)l .9L-.or5 '* 

.SC Af ,&i* q # fJ-
1l--!rr.rr Oan- ,Ja;* Li d1*.; It l* (C--riJ, ,.-#

$jl.s 62-;:t-7,.1 I r _e cJ-i ;*i1.1 ./Jtji 1 ,.,ljl;V 6Lt2;y

6tr- -;l ,,,iss y-l;r ..r:Jl:J,rr I )f 4sl 4t-f llt p+
km d;rt lr.glnr,.l::1.r,41: o;l.9eL fl .t-t-rl,.rl.,.+ Q
crJJ . I uillt 6s-* F r .t-! cllr llj crr; g! -,,1 

t..
D t-* 6ty,>;JLrl..,1l9L.'F1JJ) \.,rL -;r1".. S

Csi .t-tj .:sJ.t .)is, Jt-ct n;75 \.. o.;l1rL q.Jl"r

..r-!.rYNrtrT&t,

f-fAf df.... JS.i

.lL+ l.l rJ-! r:lr otl-i rl.gl ;r Ug r.3) cal f-lAO

.J-:li C tJei;,2j..b j.u 
-,; dV t-:tL..ii F S J.5 J.*

f:rJ y-q.ltf-l *r dr,-l U .r-iL ,:-.t )J4 b l.-oli

Ua= \\1.1km/h rb= YAoAYkfir et-r

240 km 320 km
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YAA .J,t* r-\f u!+

L; .t-or,r. ,55 .5.1.t-i u 12 ecr- .r;, jr\,gf.f rtr-.| ll

.,1r AUa \3J,- si^t5 Sl-t.t-''3 a,rlri lj;-l .;l.tr.;r )t.f b.UJ

^ L'+, A ^ lzl ^ <; "f,r-[ r-ilr q, ,J,)ri U,t j)V A $;;

..tJL.,l ,F ,* t* g_sl

\
I
I

I
I

tl
I
I

I

!

\

B

1s
--*.- 

-n--

f-f 1' <f.... JS.i

u.et !B +Lil 3l 6lutcy..$-;LJe,f-lll

1t.i;;l fl.r.- .>.t-,g,-rU.,, Y.o ll.tt d q1l; c,.ej t. .. 1t/g

hrn* = ovq km

,J;5 J.1- lshr**

=lr

o
f-fll r[....JS.i

yls B ,-Li: )t VU.l c^f? fj) .-r-, 11.r.i.. f-llY
.5 r:5 C.i ett l.t U) * ,+Et, .,-' 6.t{ r*; .5te;5

.rili./ ,/oR 2,.,, Vsl 
,'Lz:7Wj .:| 1.o rl.r, 0 +sl:

D

6^u

f-f tf df.... JS.8

J.;.- fR Et'- q 21Jt slJt,.(,. 1: 4QLii f-lM

u-J u. tJ F-iJK,4lqLii A ,L];.;:.J5.rr eS2> oV of
..r+i ,.1.,,- .i. iL- | B d.il ,t ,g.h &U- ti -tSu, -'El oV

yU.x jl rrr .uLrU)t ,t+i|..ai c d1-.; \ ;,-tt5 l),,>r.,u

u,J.--.) CS f l.l Qf 0 c-1;t, ;E+ ..t .,1.1i .'-..1, g,r.t-l

I
I
l
,A;---
'\\\

.J;5 l.r* B ,LiJ r,.,*1S

-/ --
/-a

,/\

\\\\
\\.t

\r \n'_\__ 
-_-A,

f-fAA df.... JS.8

dr- 1r rY. km 1tj.,1l .2: l. Mg .dl,ji .l,u r-l^q

.(OMS) rl-tr o-u;5 e tt'_f s>.S.f cSf y.u 2l.tt

{+U \0. .}J- 4-t 3 cJ-i #r.1 YV kN ;t, ,S:i\ & .l
cJ-:rr ,.,1 ': 6 ll 0 +-,-51; .l:;S ur.rlar.l ,";(- ,fll esi
,f '-.-tJ;,nr,- 

,.t-i!./ U) P ti JiU c,Sf F *Ui
3 a.pl lUl .r Jl-i OMS e-.. sV B rLii 1r 6 +5

..LA)s.j C) )t,-f .lt5;ar 2s ueV2l c.il dJ<".r

p = r ot/ro vl.l+
B-1---

\ 320 km

r-r^l di-. JsJ

H Ll 2l I sSJu r-rlai 1l.rr d ;r .glo.;l;rt, f-Yl .

- Li .5Y! c c.;l;rl-. d.,.6 .:_t-rl c>lr.,1lri drr,j .JYq

1 rrt:.il s& uf ..u.,rt5 c5l.1 sS'y,bUA ,LL1r J[-i
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olri"5.:;.--fgr.Wf69.

;1) ;) r.Jt-la,rr )f f UY! i-.,i:-,. l.1 o.;lyl. e5 lril !t t:
..-".lJ, J) )Ji J- ,JYt:.2, i*i*. l, ,li.rlrot .frJ.g""
.C-l o.:r5 OI1,> p),r!I. ;rt ,: 1617-t.Su, o.rl,L\ B'

Jal);\fi+e o;lJl r, Ot 41;r,o.;tj,oL \,-Pl: Ce b

jl $.:l 6;l.tlr 12 o2l3aV t' e -*lb >ta ,)ry -pL , +.,a
.r-hl.r T'-t 5T' ,ll;t.:rS -r,ol-,; 613 ,3lxlT dll ttl

?'= \ h rl min \o S zTt-T = l min t s

.ris

*lr

I

f-f iV df.... JS.$

1t-6;l .2r zr. . kg lfi + .,il=t;i r-Y1A

€lf C .SC cSf s5tt 2lJt &- st d),J)li 1... km

.;[-;t-L, lJ2Jl.. fi") -r*ii Sq;4 llJ' r l; L"L'i rl.t

\ e:+,;tr- r, J[il;I .ry y... ft6 ,lJ. Ji ei*> LV:rl

Y... N e-& ,-J;,\6s* tnA .L.i st t-t,f Jfi ,t't,
.utr tsrJ 4\:-r-r 15l.) ;-1) t dJ) sJ,.)id,ll+t

.+5.r-t^"
r-'6- \

/t -/a<--\1/ .t -ir

'ttt-)\-- 
a.--7J

--->.-

r-r1^ <Li..- Jlst

/l

.l>,

6000

\. ?-f -,rl .,,.t,;-l ,l"t- .(-- ;.: e.S ,r,.L..1Lii f-Yqf

?-+,J lgil .,: gilj;lrl.1 .t-*.*t .<. L-y ,SC Sf or

Ll ;l 6l-;lr .-11.:1.; ot(:-l 6)U fu:- L*{LA, fl .ty,l
\0.. knl 6:l Ll,jcrl J -Ll.i u ur:I/= \0. km,*;rr.;
j tL.n (;r*; t c*;) ;l:11 ei , p t9ln 3l; ,:-c y 611 ,t)l
radls LlJ. ;*.; ,91e.-j; ur .6 +,r.\.>v lrp..r,.-,1;i c-,r,

..r-li.r rt) = ./vYqY(\ .-t)

p = 'l' o\ t rad/s :lr+

r-r1r <li- Js,6

,H) +;*i o',l.pL. 4 Ell J u* 1ti;21t"-Ylt
y 11 slt- po.gl-:r;! 1t-: rS cSl.!l-., .,r-ti.f hn s hp 4 r.

..:*lR U),f LL*l .x-2ji \L,r (J;5 b\ o;*- +t

15 c*t ,.510;l;al- ,(.1.9f;-) ,-t*.^ ,.21.9.aL l"-Ylo

,-S J-lS6, g-rlrr l.1 rltil ;l Crsu;lJr-,lr ,si 67 r>-

;.# :l.rt -:ls> ee) gh- ,J)t-.,:: c+U &.ij,li.;r o-11-p-o

u+J, ,J15;---J l.1 o-;l3ot- f ir..-i C!;l u.,1) H rl-atr

J* P,5lu--e1.,1 tt t ot; o4;*r l-2 o;l-pL: 6,jt' t^;*

o-;tgt- .di 6lJl 4+ LS J;5I.r.il.1 i,-:r; g! S:.t t ,rtvl-h
.r.ilr qt -i:g J+.;:

H=rol.,krrrrf=\ty^o :lr

c*l crti drraj .SL-l o.-rt l.l1 oL ,511.u ryr, l-111

,.rnLi r*,-I,i.. pr ! f .rf +.*A o.f .,,:l ,.1:* f

l3-l L; )t 6.i ,". ?f .rl.r, .{ .1r A orlr.nt, f-lqv
B -Pf .:11:;lf Jfu, ;ttn ,U) C,-,.11Y.. km rLaU 1:
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YAV ,l:t* r-\Y oln

1t'--: q sgJt slJa 4..,r 15 6,-l;n.4-,i- ) f-f.l
B t-; A;t J<- '*. )?. 35-- &..b _11 ..:-l 5r.'- Jt- .1.: 11

.JUJI i--.r-l) *t-.;r JLi;l r, LU t .$sl x*.11.r,.(- q

,>ct- u\lyl e.*:t Jti:jl .(.--.1 ,-t.1r- isVje JtaJl .,-.4: r
L,111 ,9lr-1 .t-r,-l gt+,| B -;: AU6 ief jL-lil 3 A 9 Ltl6

qltr .7b i; o-Lj o:1r crtJ.gtartJ 

- 
i;\Q L,Ds 3

c .f- Au ut' F s: y ft.x-r1i c-+;,..j e!- 2: g

!r:U \ .* e'- 1l ;.5 Slj:ue.jr<" Y 1*t icra tL)L

3 r, = (1YV\+0. . ) km .gljl 4-.i 1.,1 AU ,:r :^

\ h 6 .t'j[ r-l: qt .6 r*-tx ry = (lYV\+l'oA. . ) km

;*) >-s--a !.li r-, r5 c*l o-\; -,l*il 6,,slt' ai.t tslic

Luo

Auo

's!"r.r:t-

Yl-l+

I
-t

I
\

-;r 6lor-l: ;l.r- "(1 .1r i:--!.r, S .Sl*.1f f-Yqq

.sil;.4-ni .lrr5 .l-.r .r: #, {l .r_9.i, c:l: .,;l.ri [. . kllf Lti.;l
t)jl 

'-e ,- Vl ,:ytru" e .2.9u .2l.to 6ly D j.i:-l t>e ,-
,--tD )W,.5t^L; r51.u..)jL,_r' -F tt-y:l.s.l L lsd, u-j;y

r^!.1Ur;l fC*l JIi> ,;L<; >s-i-f ;rr.j t{ Ltl!.a.i ,5.;i 6la d,

'S .E.e r
Ylr+

\ 400km\,/\/\--- 
--7'

f-f 11 df-.. JS.l
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X =x" = b+JA di -rr a<.Jt - .1: t.t:f.r, cSy ftt o*l gl, ,Ss: t.

;l ,J3l :J.5 JLrl r,l-,11 )s-f )t l: eJtl- -;[5 aJ:L" .cJ!' 3r .l.: .,.1-l

e;-!: -l .:*l 5r.' Jt- -r) d..-_l q ,P gt ot(i, U 6 6r.bl,;.r,-:

r..rt .il lr " Lfl_r J: ;a 6sK st*..:11.: ;lj rt') tSss y. 6 6pV t t ;l

:r:-l ;.> P Ly o-r^: jt+;l $ ,3!l cgst t, Cll ,tU q c-...J :.|>

U nt = [" fd*= f* c.rl^l P ,gly

:;l c*l o-sV.fl, q c-1-J cr+? ,53;l .#
AT,"r = i^6'-o)

:)-r-,g & ,SiJl-;[5 aJrL, ,,5r^:" r.btl "r,-r -11

f{tn =A?,] p*=!^*'
2

:r:-l g*a d) G-tt p!; -t-: tl P L-i.-n-: gl+"il tK

' = t 
::::,-ou,),,,,r),s;0.1r$r ,.:i.t,sirt #

^r 
=t^(*, -rt) o

)_*C J+" c4tj pt; .r,-r :l eitl- 2t5 aJ:L,

fu =nr] P(x -il=;^(x, -d)
.f.^r"f ;i+.ll lt il ,?-&.V ,,5r^:, rbU +, jl .)i r.E d:L, .1 d:Lr ;r-l ix !F-,1l :14,-l 1-9lii a,

X=xo+x J X=uo*i t ii=i

o
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olr,! .S;.p, - p9-,,-Li l r?

:r.n":i 1.t

P (X - b) = P x + P(xo- b) = P x + m i(xo-b)
=Px+mithl=Px+mth* O

i'-r3=(r; * i2 +2uoi-r;)= i2 +2uoi r
;Fr/;d" c,.,tU ,tU -t-, :l ,S3tl- ;l5 +J:t', ,-f-

P I ')x+mlh x= -mx-+mlhx

r-t,,1.,19: e ,j-UE 6 f*.f .trrl-lQ .:y o"l.ri gr.t, 6ya, .PU 1;l-t':J.j : P, =L**' :gplr Lr"a 6

..i,1 r-,1 ott' y 6jtl - :6
U'Ua-T-Ta=mthi

.tjl crlsLi

.,-u-lx 94( o;gl ;tgu^ Jr' ()b D lbu ol't, u,o;t^ tar O
t.

.p'Qcl 
i*UJ Oi qtt U,il4 6;it g4t1h. .crut U" ,dthi Q/ c->op 4*) <5e,, 7b0 o(ys ;l O

D"1}nt tl6) r> gi D.,-uep,.lrdob tt.,-yr,,t 7,17,atl)x"-b AII ,e .p,b.clx -X 0X -" 7 $o Aq /figt )ti O
,it = i U+,,t'tt 2t7, c.op *rr- l,; ,tll4 D ,:,tlj ,-:l;i ,2/tJ.ob /gqf / A++o ,X.- b - t
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f?Y Jtlt.- f-\f oii{

lfi ;1.c. 'l rrl.,1e.r Jb t) ul2l B &ii Jr 0 = Y rad/s

I. Gg . G 6ta:35 Q = o 6l2lq .li! m = Y kg,Sf

Li # ",:+:- 
j;t 1rel d-,.r;l 15 Hr,o , H6 . Tr4 ,

jl .iU d.i O ,LA .4;9i.:-.t, l1 .r-!.f x-y g.t.a1t ,'

.,.>l oJ.i il", B ^l'd J. F tlf +li+'J t: 6 c-l r1l;l

G = ll kg.m/s -r G,"r = fi kg.m/s *lr
f=\Y/oJ sTra=\/oJ
Ho = -tto k kg.m2ls J Hr,o = -\/ok kg.m2A

f-f 'V df....JS.s

,.Sf JL-- 1.r '.:4t3 '-:.c- tr riL,llf^ 9li f-f .A

c.it*. ,-P tl ,f,f Mg l-r+ q d.+ t9hl3^li- e r.:-,1

,j;,, t;t' oJ-S -.,ti7 &- .i.-f ,df 6Ss / Vo m

Y[. km/h \Lo)-l-.lt,, :;t,Qll^ ft.t;4.t1:r1

;t(-e 1: c--.? r,L.;lJ 6Jt* ); t J-S S-t sV q ,-:*;

.r-rt{ YY kN 
-t-j )l$. J.IJ. ,fVt. tSl.t ,S.S Jer

t-t-.t J-J :l rgi:-,Yo .tit-.t JJb 1.r rS l; P qY ,Sti
..t5..1-t ., ,s-.,"},J r;13 C..7 cSQly 11 oJ::S urliy

f-f .A df.... JS3

llt = '/fAY

Jit,..

.j|..^i" JiL.
+ sSf Jt- .r) 1. km/h \>ef q ,rt-l \'-Y.0

lfi | t99.t:'o -5: .t-itr.f J--rJ) \ O y:'i ,J)t{ -iJ.b

U"s I t.*,1o:l.r .F-r ,).; '._;t 6-t- \ \ . . kg

Dal ,itJ:,,.a -Sl .S,l:J l.r i = f rds qJ-rl .t'
, t z-t,". F t{L+#,rL-; 6 cfutlt.r = Y m &ti

,-L-i 6 i ,,t9$,a ,x l-tr uig'.'st<t l ?-:e ,tF
.J5,-r[^-.- 1.,1

:l.r+

f-f 'A df.... JS.l

J<-l at--t , ,d.-pl.ril q ft c-itj ti .rf tlf-f .1

l2m t1;-ry.t-.t 5/? *rk-i.:-9j [r1 .F t oJ^! rr.r,lj

JL- lr l.t--11 r.e1-.n, .J5 Ji:i.J m, lF q ./U q c*j

.C-,1 cry rl;(-

n2

Y'Y'7 dt-- JSJ

,Jlcri rrtalt Oi u.x-y ,1Ju,25>,, r5 6lql.1lf-f .V

rlU;^,r .JS,J, t>S 7 l:*,1-2 .:.* r, U = Y m/S .:er- t1

,glu,-j; .teJ4 I I I = , lO m J.1-L ,-', 1$,-" "J.4 
,iJi tl
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llrc 5o::.- - r.9- JLi f ?h

r=5 j-*--J ,:>f . n;5:' (-U.;^i J- Wn) yj -Fl-w\
gJL-- nr .JJ:rg uF :t "i-oy 

.e s> s3JJ> tt-td 6

.rJ:,5.-.t djQfe-f 4" q 4<!-l \ 1 uyu" of*
.JS 6, 4*l it-t+S 6 u2j-7 o.sly-: e'

Urct = Y/[1 fitls :tr

*JLa; nr .- : ,,i lJt:l 2: m 1sa t-. 6f.f-f \ Y

c+Li c.e.* 6l;lr r-JLii y o.r[:,-_l j]<- cJt-- *,SV:,

;1j .r5 cSf *-r ,t-S e ga 6:.-t-tr._f u 
'pl

t'.I;tlu' ,-iur I qlli ;lri J o)-S $f ,. Lt; A ,Ul

-JLa .r {-.-.j ,-iof B aLiJ t JJr,-l ;t*-a ;r 4*,-l U

4iit- .rilil f, ur 6 jV: ri.t.. .,1) .>>J u, i=tt

J ui"-tg.5S ,e.F L* el eli 6s'>-#,1yB -r

SW f rsl f I s 6 i.,-l - ;LJ .iY:L, .-t;S,-r, :t7,-l rJ[i;

.LA) z ;l)mtDd..?,<Uv I Js dr *,,# J JLt- LJ J - -J,J 1(:

f-flfdi.-JS.l

e- k .;*- , 6-rr Ly m lfr \ J.9l f-f\f

GnU .5tit rl t-.r &1 >l.u,l ;: -l c*,1 .J-i J"F:. ./U

.l-lJ* -rr x = ,t J) nJ ,rtJb -,1r .J5.rr 5r> urt! g9-,1r

ol ft .-r::*n lf*.:JL- -2: 6* t yti ,.r..itl Jt-*
.3.-4 JI_SU.- ,>9-) Jt-tl 4. gt--: ./t- .1 *rL-;

..t;5 J*,J l.r :ti q d-*.; ..5* i,no* = (r., )r**

<l.is JS.i

(,., ),r'* = n.rlffi
=lr

F= \WAN

.:,t-i c-e.,-t rl-S frf ,S-- 6,9s1"-f .1

ef *S t.r .'.i'-[i rS--.t-rrl o-r.5u.= llkm/h

A .4iy 1r 6 cj.ylS .rt)€ B '4;t a' A ,4at ;l

9 'tf '5r> \ tl;,.i,1 dJS- Jb-r: .f-5 q c.;

q,,_i*t* Y0 m ciLr 
'h :l ,_n.rl-t t^* c.Sf .i_ tr

t-.t .$F -t5 5f .i- tr ..n- s bt,-/ U = Yt kr/h

y'L; 6s,*.-,1l.til .:.;"i,,r, -i31,..J.i Vt:.! o;lJl aL.r

*S7 ;r--l uJ t b &f .l g.i-r6 .gta{-Y ;a F

.r:5'*t
- v--

:lr

o!-f .l,l*
o: ;iLtll-l- JU 4 1r oJ:S .tl4 sil l'-f\.

n-.i lii J J^)c/ l.r .*U ./L:^i V Mg lra q d-- .SLl1lf

lr lU .l-lsd,l-g ,-21:e,-9lj r;tr .S-l-,, 

" 
\ . IIl c.-it -,

u.*, Jl .c-l .zS7 JL- .lr Uc = \1m/s c-,tj 
"er

6J'p,J-lL q. r/S L.*l..-r ,yVt, c"1+ 
1.-1Y .;lL,

G[-.a:_yy 9 oJ-l5 .:U-X )_t:-f L--; J,-ti 6 F AV
f.:-l.1fia ,l;.i ;*.ti Qt-*

j cr;,u J e ctt-<trl 
--l-e 

f-f\\

-"1-*.J--rUs, 
l-l*= ,lY J Fs= ,lA f.lJ; +{tJ:.c

./1 ort-7 * tlr.r.r5 CV*;r.i.t':ir- .ft(L^rl

.:*l 5r.- J[- t) \ o rn/s t-f q 6 jj.,t5 Jt .c-t

f "....... 
2 5 m ._"+-- 2 5 m *---l

'. r=24kra/h IA :' -;-
*"-4. m B
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Ytl JLrt^-. Y-\f ol.;.f

l"-flA4lisJS.r,

;: aJ -\-.& ,W 1r lr-b.r lJ r-r\ o 4!.-/ l-f\l

..!l/ = ./A rl .<.- + J* :m = \. kg e_S Sv,:1
o-\-i-,1jf i6,-t* J.9 +;l:l;i *l-t,,t *- e_S .e'*.

r-^..'rJ, _s: 6_f I .l* ,r,1,,11 l.til-2r .J5 ,sl1y O 
^Lin J

d-rtJ .-,,1* qltl tr 4-<!-l U J::*^ dJ<- Jt- -;.l 0 = o

q lr dy ,T jS 6 .51+t l-1 .t-..J C osl> as = \" nr/s2

,2tl;T aE+^.o .J-)ti \:-J,,J5 cltn 0-11 
'*.8 

J.ls-

.-tr5 o,-t-, 0 = lt/\ 4_f

6 r9.21*Vi ;r 9 rli.i ;tL,,glorL,S;ri f-ftV

o-,1l,Lil e-, futi -St ;-5,-l )lt ,&-S ./k^i )ti && 4r

c+ i-5- cJt-- ;l ,tr J.r: t?r1t+ 
,...!U 

c=*;r, ;l 0.

e- l, o$.,1|-qKJ .+" + )tT. ;:5,r/ Lal t-t-Li q

0" = lt I \ 611l ct l.l rf 
=lf 

.4:ti i*J'.0 = o 
.5111

.4rr.ll-p ,JL))l \-f
T" = m (g +a.XY-YcosA. ) *lr

|"-flV{l:*JlS,i

(*jjl)f = 1\YJ-r (.:)Z= \\YJ :tr
.J;5

r-rlr dr* Jsl

j.-U.ttlLrl t-l Y kg lfi \A ,s;l f-f\t
yLr-": ..r:5,-l cSf ,l,U .rjiJ 4^b )t f .o 1t--! g9-,2r

:-* q.llil ,iJlr,. ,-.,t' i U l.lq )J;-> b;e a" .*l
.,11 15 R Pl-:.. 6t-,p JU.i, .riL ga3! c* u. J 6,tJ/,e

f.:*l 1.t"i; o-.-,J r1l9 .rif q ttJ J.,;t

f-f llc dr'^-o r,lS.t

+ i)s "<.- + I \' kg lfr \A ,s-f r-r\o

./-t4j r* r+l.ll g,+ .c*l ..l-X Fa'i I = ./A m Jlt

.J-S 6, ,S J- as ,7'l;:, l{ J<- ,jtlb -l .t-tr.f Yo. kg

ei--l,J-:q 0 = Y rad/s .:*l g= {.o r-5 u-,s, ft
u?.*,.51;l.r erl.,1l 8 ,_p-:, r-'12 r-1>r*uf u-4
J) (, ill) .';--.t.ti c*-.* ..r-!L ,-1; c-1; .9r -rr . /A nrls

si .Ji 4.l: ,S-F . as *>4a .j){i t) Gt) 3 as vg
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crl)S .S.i+*, - r.9- J,-l YV.

Gss t,.11"U .tt<t lqA d"-f .J;iJ ) f-rY'

t{ j.- ,15 
^-S 

JJ,r,6f ga-! c* a, 6;l-r*"-l iJ
..:*l ,.:5rr Jt> -l) 2 &..12 C# 1,, 7)= l)o ..lfLi l-1

Da o.t)iA j)a, ',-r- o-11-r;l ,.5jjl- JtS J-lgJ:E tr

cr-;jJ r5 r;5 d &-|) y C tLi; )l .t* db.J :rr l-r

l; rJrL, .r-1.i br .-F q c-i t|el c-.et- bt4B 'L;: jl

PV Jlt:e 1-? f-, J,-r{ + c*i .'{U }U;:13,c u. g

lJ Lt lJ 91 616;t- t $ Jt--rl ;,+j Ctt *, ,fV
.LS sts-t

*lr
. 

-'rl

uo = bi + rs /sing + ru" cosg./ffio li

f-ff ' di.... JK.&

:lT ,;-41-,q 'f-* J.r c'loJ! 6.,t*r ) f-fY\

,-,t:-i,J.l5,r, bti-,Hi * Li q*i JJfu cJl''

8,"r r-ib jl ,.l,.iU r# ./t- :-11 i.".'l c,rt* qlll ,S-fV;

,V.t F y gs C q3l; jl .,.!U I dL, VL.i .-l-tr.t

\:4! T s @,R, 8 : - .t,Sl^\l: 8a 4;11...t-!.f

ct.*, (o t )9; 6t; ,Hi FR ai.1r rJ .r,-.1ei

.-$ -,1.r d.iu d .:-l li )-rH Jf ,:rr'j c,{U Cl+i)

riloU i6l oai tx'y-z 6,b1jz-, qf) :3-A ctJ

q r-.._, o;! r.-("rllL f9 ,.t5.5r rtl,rgr l.a.i Jr 9

Y-1.1 rJ:h, :l ;:l-r,-l ,.t-.it i .-r- 6,lsb x-!-Z 6,619a-'

.L-r J.ll {-L? 5t )l *42ii 6).14:4t-:tl2) .(rf o:[i:-l

(..t15 oLi:".-l taan 6ldq .t a

:lr

8ar=8 -Ra'cos'r[r-#)-

= I/AYO -./.flAYcost 7 m/s2

.Jtii .r d--.; l.u1l.1r m f* a-t.4!4f-f\A

)_r-.y {W.-5 JL- .;) e o)k-r-l JF cJt- u. } y*

t# C e -e..r-!f u c4l.t .>er 9 0,*-; 6ltt>

;l1i.e o:l .tS2> \ Ur A .L;; jl -r .r5 ,.>57 P-r
B ^-LjJ ! rl{-t qt(o -,r, r(!-l U -r,-l;'rl,r.. ,r:,.cr- u (;i

\>er 6 ;U: d.,Je .;) .xf C U" oJLii q q-i ,Fr
F L* ,-*l e :i 6t .:-S & .7t- -r {.it" di-lil J-
lt ,S3tl - 1[5 o):L, .J;5,s, rtll 1.2  J[.ii J di"-tf-:5 iJ,

Jr^--'.t B tA Llil ,h,t, !* J ,jlL, 6lau3t> 6la

J 1. kg * lfr Jt .-r-.": Cf lt1na1l ala tg,l:-,t 9

rJ-r P.r JlJi,-t*il.i 0= \.o J J = \' III s r ='/1 nt/s

.Jtii .: cr*j 6J JeJ4 6 ,rtJb )t ls -,-, L-; o,s"3

..t;5 ^.,-t-r.c-l 
./Vo II/s

l"-flA.lL...JS.i

62ji\i.-,i5 -11 
h\ .J-"1) 1r r-J d-r'> f-flq

u.*, .t9-:,g t-al Ji { c-:- JF cJt- -21 ,>;l:;lri

\ht {ij..r-!"; D " -rl;',:/y ,-tb-r di:-J tr )3-,!i
d-iu o" Jt {; ttl .l..s.j*'J.,;aj .r)L-')r ,fu>;l ,*r
.SYt-i .r 9; ,-rh-"i ,?ti u,LaJ 4g''J J) Jl (./) J J-t{

e t)JlJl: c-:51t+ ?--t'.J-iL 4 = g lL )3.,*i
..t-tf.f

(-,iJl) -l (.:) /rv = e\ ht :ttr

a
\ Pt-
t4 |

It h2
l, I

|,-f ll df....JS.&
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YVI J5t.- Y-\f oii.t

,/r
Le

l-\Jr& Jle

1t
\.\

,#

(b)

f-ff f d:.., JS.i

y'

(o)

e

.9rarf .1l.re

f-ff I .&... JS.i

.,: ;$-: -,1r cJ-! orl: 4l 'j S .;tji jtU ) f-fYY

.21-t--.r ;.r (V) -r ;,+, 1! 12-V 6.sl.t-, (.;-lt) cJL.. 1:

dt-,.t-iL .g1l.t-. ob?it> t$t P .di J) 6 Af*.
oJ-:,or gl-.i.i ,,-|5; c*l; rb.,1) '-t^! 

jtr y-5V.IiloJ^i

.r;lr 1lri -,11.t, rl-u.l f X yzo ta;i 
',1r 

6 ,.:*l ;-K 6Lii

)t bi sJ1r r5 J:.a:,rr ;t+.;l lt .i-t -iT.JtU dl)JiL;li

.J '<.r, Jt-.,e| F 1& C:-,* m &_f lfr J xrl.u,l

cJL- 9r ;l .(-- p -r) F = mi .L?l-, l.,; +, 3..a/

.pl.:1.r x 
^-S Jl-- -2) cr.Ll drt-, ,| \ O:W ,SJ.

gtl LG dH ..liU d J;5 
'ef 

;t-T C oJ^+r.1g ttiUi

r-i .:.1-j ai.g-21-r- U.-, &-:-b. rr-2lr -2lri & :

)- o"l-.x gt 6l-t2y,t 6 J*S q_t' .xSg Ji#U dLj

..'",.1 r uel*.ll.r:rl y 4-e 0 )-rH J csy, t52> .*
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cil.,c .S.4- - py J,.! YVY

.-t", o)gc

LJIL, n:+o edihr.* &.J_1 o:l: L ."1 o-l! .<*-- r.l>r-c .,1: 
"ljt*. J- ../Ll JSS o-.Y ,f-a-i .;:

)* q Jst ,,- Cf-l .*L.J.f ,Sy-t ,L, U 4e * : * ft --l "{,1.-r sJtl" ..:.eJLi .9 o:l: 
"}5-3.i 

l1 .(-li-:
:.,1l .u;-,;Lc sWl

it# f9o OtlS jl ,!,ij:,,*o cy15-l

jl 
^.5 6l+) ! .,--t, ;E t+T jl .,jU ./H -r t^l; ir.l hll.r 

"rr.", 
6lt ltlE = ma r1# lJ) ile;E l"r:,1

,-rL-.-- 4-.i J,-t-.i 6 a-b1r* q5 6,,-..a:l;i 4-J.<^5 t J F)J- '-.-S tSf A ,***}; ))-f )) Y J-ei

J,3t-.-, 6lr- r-0 j fl-t r, x-! ol-a:;,t -11 o:LL ,.1 t-r l.r grL,-j o-Su-S jjt- rrrlt € 6 LJ oa;e.J.,f os-;1i

.f.^, tlt jJtj :t9, [..ai .1: ':S y 
"l,L- 

.Sl; R'e'[ i r-0'z s x'!-z '}l*a*. J a->,}e;: 5r,-

L1jll- )E c.'!oho-Y

6i;l _l ,u 6Jt<-l ,:.,).rL,.",.t4.ib q;*; lF=lrra c-52- 
"/Ll 

aJ:Lr 
-11 6; dl.ful L li-l g::

f.t-.t
Gbs:: L-; ,"i.5 gie",ltK u, stj5r> -11 6la,oy -,,, l-r A-Le -l ql-.rl eWr ctJJ--l .. --. .:Y:L, ;,-l .s-r"i sd"t,

r "*-Yl U,- )l f"),Jiq ,i;1 ,-t.SJ r S l.1 ol5-1.: y-l L.a.o: -bLi.;l .o-t-i &-f: fr-"... t:rl,r '.2)V):-f i o|;' ,6jyl ,-fSt oS ,*:f e,i.l.S ,,r,-b1l7l ;,.* tt .,',:l.r 1lj ..r-,y J L*t rt;" ,r.91 (Lgla,it-- 
Ly jl e

,-i)til :21j, ,'V t- J .5t<L.rl -11 ,/U .gjr;l ,J)Ul ..r:t+*:.-:., r-r:€ t: .c*l ,,:1rl tr (atqt) EIJF dL(.;- -*
..r-tr.f ;.tU

FJ.i.o9. - at,2,o C,YOho -f
J $-?. dt-.j 4-.t c-.-J F r--r rn- ! aful..,,oi 6 y;f ,*-rjtt;l"*" l,: rti p-lr iJrti,oriYu

J rrit-S JIF-il rJUj 4-.r c-; L-.122 F.l -,l i.r,r .-r-"tr"f dt j { c*i 6k 9l: *,y.rlr*5 ! JrU ,11u^:J

jl 
"*U 

tn-.1lro t+i;.: 6,r:y -,115 r 5r>.11 .r1Lan-oy;.r l1 Lrll-,; 
.,,-l .,ry ..rri.:-,.1, ,ey J L.-t' .:.,):L,

WT tr-r.,1:.glu--elj t ,s-L; f-f ,slL. b"l-;l5,r-:l: )lf i}; )tf lt.ll.ri ix Ja,lj;;,;-a^,o .-r.iry rlL.;

':f u' ote
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r.lt. ssr-r,gly c53t ?--t' Jl .S,l r-1-1,'r, \ kg

,j_d C &i: il J. l.1 +,111 s .,,-ta-ib j5l.t- ,J)1. e = , N

.# -b-r-,51<.b.al jl .r.5

t)-fJ,rlJ--r *'A eLl ss jlsl -t^l*,.*.trf-f[q

,-f J,H) ?,8 ,-h;; Jr .r t (€t ='/o L) J5,rr

;tL, .r,o19.., ?, ,Ji-S F--it, .St .(t,, - ./f !) !-Li"l

J LL,Url ,H) il \/Y m 6 4fl r;aty 1.l l-,y,-,j,r$"'.i

J Ji-jL1 H.x lLrU ,J-xt{ r*l: +LaLi '/1m ,i.r-9.- ;l

.-t= i,U c.ib q-y fu ?l:+ S> t .r35 l"r,.i l; .;ly_:

x=Ll,YmJ\flq^m
/ =lr

r-rrq d!- Js.i

d/tt- Lrl 3i ;i Jit-i d-tJ: )l '*f-l'O'
c--F d-JlJ ..t-tr.f .r"! 1tUrt.,1r jlyt>'r 6bo.1l.1aL

;l-r-. ,5 .,1r l.1 o-,1lgt. J oJ-i, Jl'-i B dail 1: (r:-y) ..t :5

jl-y ,,rr, 
1ti;11 

,,.ri 
6-sl 

$i;5.ta:,r, iS 6.A* Jli;;l

6,1|,s-,,J9ft,;31l.tr) rlb \ bJfttj yl.t '5,- 6lr,

,-/ltt> )3.1.x ! .ri r-r-.rl 6,:,-.1 ,J-l3i;l oJ."a 9 yh

_llrj 6jl-, cr* t: eJ.5l.;l;rL .;*l j, ,yj oW

1-
2.4
m

I

t_

lkg -

f-ffA d:.... JS.8
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crlr,r .5;;.0-, - t g-, JL^i f A.

u'= lqr km/h vl*

\ ' ' ' J.,i,ntl 6ss f. aS u*"s.lUtJo, ) f-fOt

dU..; uiJ atF Jof .rb6 r )t{ "},/ )r Cf _N

u$-L:"-:9r'-i -* .tFo t ',t ,r(-ti-rs...-i ,Ssi rf .tor,r,

.r5.,, .# ce-t- t+ Jfu &tl, FR ;l;J-;. t glU,

c4tJ l-,-- ,5lr- rr;) P olJ3 (-,iJl) ;.i# c*,1 -r;l^L,

.5lr- r.;)s,.:iL- 3t bV5 (.r)91. km/hJ tokm/h

U.e c, l1 r-- q. km/h cJgl ,.-.,- J-t;t *<;i

ol\ S;l_9 ,o .,J:- '.1$ -rr5 .f f .Jl.5'515 O km/h

.c. -l :! g'"j-l

Pto = \/\ \ kW J &. = \ \/Y0 kW Vlf
/=Y0.S9,f=\WOm

,::.erp U, kmft

f-fAP.[.... JS,i,

f-f0f di... JS.&

y r = k0 6t--'.;l t+ .-rU oLri *l.f ) f-fOY

,- dl:t;i m l* { .5"-f ,ii.n*.:;tr .;tj ;;itl .,ip
,r.-L.ii.rl 6 + .rl-ul1: D tlf ,.ri q r tlC ,b ,Stt

.JL.(trl ,.r:y ;gti Osf s> .>-.-J,l ollr rcli U; O

c.rl,h.".l L .$L.l .ftl .-fU st:e *" r.n :i ;.t 9 u,:A ,g,jll
P 6s*.-5 +t* gl.hlt \,-YV &,lJ 1) cJ.! oQ 

"f.al 
;l

.J5 Jk r 

-; 
lt .!r y cr.zle

=lr

d,L.-. Jr*yt +, 6 6lo.ui-2 * tSltsi ) f-f0f

:;l ,.r:;rL-^e a)tJ u, Ai cSf Jri J:5 ..,..- , c.t^i :1lj

4-.r + 6ti . Fp ,r{,Qre J-i * 6ti , Fo 4 eti

p ,v, v--e cD 6 $\6, o, = trfi rr')t rtr
e*, jl g-rt" S = Y/A tr12 t ,.1,^,-il t ef U.ll" Jt(t
,rfub-r9r,i -p t1Ji..r-tr.f .l.*-"t 6,$ o-t,i, y..,..ai

lr-l-,-i &t- -1.r .l-iL,r 1. . N crt--i 1l.r.i. tl-r Fn

J--1.,;t (-5t*t 
---f 

,.t-iL.:.9 J+;tc;q.jli?
,fu;t *3.-, Flb Ji t-., ,LL:;, J o)-H Cp - . ft
,.if ,_f J &- -11 

l+ .J-! .t--alJt U = \"Y. kmAr

/.1J. JJ+ Ol5 r,I-) {,J, Jil J) ;l.-Jil C4 ---e
1r r&L*. J-.r;t D' ,SrnFlb ;-r,lC'p=,1f,

,_ r'+lk' *r,
(r'*t')t

I

*b;

f-fAf dr..- Js.t,
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fAl 6lo,,es JFt.*

at'/r/t

f-l"At di.... JS.f,

A * ,iy i .*l a'Je t = o rl.lJ J) f-fOV x

Jli:,;l cSr- q dU Gi, J) .n- 1 oty tslf- cJt- 1r

.;i -,1r e5 .r,-l-,..1",-. 0 = k t' de;l) 6*b 12 6,25t-. .,r.u

t Ot-)l .rL-r|., 

- 
J. 0 sglql;./-tiyt.7, ft = \ rad/s2

:-* *./t. kg lfr \ P -f;-f u.Li .c"""1 +tj .r* -l

-,<ls F .Jt tSs*.s:-l o$ ot![".-.: t>i..o +;139,,

Jl.q5 a:--Jos I s 0 s o)1J.>tr 9t i|g)
du14 Y' N { F ,f -, tgly 6 :-2-l oJS ,rrt*a .-. -+

.......; iJ-: or;5 16 q 1.2 0 61,",,-el; +|r, , t Ju j

t =Ylt. S J 0= l1Yo

.J;5 '*t- v--

vlrt
-a,

,/"
"=1.5- 

\
,/\o{l

| -).- 
---_l

l1 
.--[iffi

l.w
ffi"'

A

f-fAV 'lr'*. ,ilS.l

6je6pl5.liL- E

t-ni-l 1: o.,1L9r Y-1. i:- u--_r* d*J f-fO0 *

\>e)4jl ..*U OUe yls0 +,-911 .C.'l oJ.i orb dl.ii

or.19i.:,-l, o S N S \. rev/mil o)y.t>.r ;r N ;1.,19r

-b-r- t-Jr"- q Ja:',Stn_rj! lr? jl .-r1:5 g,."r r
+,. 12 0 rhi, .-r,--r$ .Jai .1: o:r5 os.F r, l-; t4J-r:-a t orj5

.-rr--19i c*,.t N = A f€v/rdn,51;l

0 = Y{/1o :l-r+
I

il<-b
I

FB n*l
h'\ I

f-fO6 {ff.... JS.i

;r-l -,1r ir.r-, f-fYt rl:- r, btt }S;f-fo\ *

t+ ,ir<- .:Jt-;l ,',E :ti Jt .c*t cJ,-l o:b ,)l-5 4!-
A ,rJ;*.r-;jJ n* t S c5f u.tlla grl.i.-,Lr-!

L;.,r. 5t-> C^-i-f d/-Jrdr.iq .,1: .l_f- C-Jt- q l-til .lr

gi g ll ,r-l-; atp o-i lt g ,-triL r:.il.r .2113 0 = o

--j* ,>r;.5 jt ,F 4n", ,gle'_e\74-r .Fl';u- t ot;
.r5 orL,L-..| r = ,lf fii , a = g /\ .,1-.rUr -11 .+:5 ,..a, lJ
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crlJ3 .S*;.ii-, - f9-,-las YAY

-l
375
mm

_t

f-f01 di.... Js,i

qtii r lt ?y ,U--i JV 1r ,5;Ur--i l'-f1. *

LS1L. WiB ^Lfi q c5-2t , ?t .r"),-/ J,W )lr-tA

.r-+-+ C '4i, s5 )1> 
7W2l ,Slt> l; _l .r5.1 ))Fj

C $;i ,--*t-f ,.pJ 1r or.1 c:l: rlLL; Lrl; elt.S,l
,10 3 e S ./1 c.:3J>.,..;r.:5-1U ?-l-t' 1,tW 6,lr'l_2

.-sljl q .(.:*t dt-S_ B ) A btju i e )lJ;x) {s r,.-r,

J r-l r-rlJt gle x = o ct+r, ,t, y e 3l lltj" ,>

fri,l ;.ti; dlrDU! I :le i

Y-Y?' 'l!^"t JSi

,-*-y y = o ,- *3 j' )t m lfr r, 6lo.13 f-n\ *

o23..:-l *i-S :l* d, J.il) F er L 0= o 6

sp Jr a" c*ti 6la,elJ ref l{ .t JB_t d;J ptr

.St ;{;. drn"q -irL r, rJ5rr lslys O -11 
o.U1ji ,riil

.lt-,1 .i-t-. (I-!U al. = ./0 f&d/S J \ m f,ll,l d_) J-h

drJ;t o1! si -,1r 6 0 6)+,;11"/-1.?qt? tt oJ,t L^.,1 jl .rl
..t;5 VG 12 4"1,4 gV

t=\/.11 s90=Y./1o ul-t+

J9 ua--l Yl ,}('-i .ghil.c-l u(+b f-fOA 'l

.#:<rl Cl = V/o radls .' fli ,gl+-913 t3r4 \ ,*l t_t*

1r '5-\t M U-t,t-U,;t FiS16 qA 6"-f ..1,,i

---t'.:.,11.t-;.ilJ 
Li # 'Ff 

r:fa.r 0= o

;r <-Jai 
')r4 

C".oL{ ..5 .r-5 Jrt .lt^t l-r t " 
.tt<Lrl

o)9J>r,r 1r l1 rL.1- .>2W .>f .<l-b 0.glrr-jl; c-py
.tlll,rl **t-f "ztln ,!it-u .rJ f; o S 0 ( \A.o

al.,19r ..!,t5.;er t-(u ,gljl q 5.r,_.11i.!{ ut+ ls ll';tn

.J-$ r.:^5J,- J J,;t y .ltr .-rtj ..-(lJ r, cr,.,; 4rlei ,,lLb

i , F'6,n;t ;-J j5 .i)lrl t Jt<lerl .f-J, dtjl q

.:t-*,-l o.tt'.Jai .jl ,0 6luel1c..*iJ, 1"

O =7.5 rad/s

f-fAA r[.... JS.i

-rfr- ,vU +a.b i oli ol.r .lLJ g;,ti f-f0q {,

rl;i JrJ, -;; 6 e = 1.o qllj &"t 0F cJt- -1lr r:"lb

,-;11 af 5JrS o ,S-f u"a .t9-,:,41r.,1rr;b lt sf

J-:.d --l v5JL, i,#"^^ ..t;5 f--r 0 ;l a.U at.t4

t isi pt '*' 0 u,.11; t e-S u.sjJl.r- (.i tl)

lfi s .5t<trl .L,1!.li q .i., ,S 0 u-jsFlb (./)

.$liL;t J,U r j."U t d.,

(-ilt; t4,'* = \/o\o m/s r B= AYo

(9) 0'-* = \'A/1o

vlr

www.konkur.in

forum.konkur.in



YAY .Slo,,tr.l3t...

r-b-J -;r | = , lo m JJt t ,glorL .,.('i9i f-nf *'

,Sl^ l) t?--,6121:0 = o d^-.*if i tt= o

I q:) .rtj ,gta )tfst.hl-r &- ..r-ti.r 0. = '71 *gt

.,-...^- -nltt..t..19i c*l 0 r1.9): qlli q o{r.; d47

\l.tt )lJi, t c:1-i €J o S e < lC /\ ctl.br st 0

.-t--1-9i .i,.t, 0 = lt l\ ,Slsl

eo de
J' Jqlrrtsing +./.1

f= r/[.{ 3

vlr

Y-Y?Y dl- JS,r,

f-ftl df"- JSI

&U- 1.o r,-11-1 ,:,^; A C.f-J'J- 
q e-f f-T1Y 'r'

,S-S \A e-T .ttf 'l 
L-rJ u-i- J ..l.: l:^:U{<j JS-!

;r-l c{-;L ?--f .J-Ss, \-fJ B 
'-f tl$ Llo

A-S Jt.-..i*.St+rl +B e-f ..u"ti.f € ='/Y0 ,FJ
rt;i Jr.b l.til .1.r -;i fl.r:-l J.a:, ,or! ,l-a,i, O ^L'4 ,
c..tt-.i Jllj. r-'lJ bi G+- 9 -t-.lL c-"ib 12 4i
l) 0 'S* t1.,, dlJgr t-'-9'.3 fl.t>:.r-l! ft = \/o kN/m

..r,-.2ei c. --q r.rf; jl -r'r

l*-600 mm--+l
f-ftf dr..- JS.&
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c;lf rr-

+l[aq irrsFi
q.oJi"o [-l

crr# f9s ugiti f+ 3' t-f
,ilit- N t-f

(€rt,1,r' ojl.sl) f,r.r. - q.rn t-t

fr,.'." t g)il g'ta, [-b
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A.,riLo f -t

.,,l-; .l J-.ai i gf .J:if rlt d.^, )11t o-f &- csf d:! J $f,-*, J-t-l ,F rl'a-i 11 1r

f" 1., 6 0,,1! ;: CS7 \,ey - {'.J.. t g.iJl- JK d.-., -;: Ll rry oJ^i ,-i-.L'r :7i:. 0.,1! .<,- .l*i" q .!t1+t

.-LJ olbl;i Ji.:l:,rr 1,,1 a:-.r." l- e3.a'...4 Jt*j
8f 1 ,(r.:!-,1 Jt5(1 .:r& o.1! .i- .Slri'yi 6) Jyl sr-t g:.; ..{rQr d,''-' 

'n;S J) .9-t1 3J'-e f-ti

))t -.C,:l,i l-,p V Af \, t )r),! l.1,-{rQ:.$Hti J9.ai.-:iL!.F.rJ;rl ..:-l ol.lr -11 €f le3'a"S'

.f.^t tlt d..*, :1i,' lt :! * J 441t"?l ciJ,- 5

c.rt-i.rl;i r,,-t dr.i *l-U LUt .S -rrt7 ert.,1i ;l u.:-n,jl {:..1 otV * f ,li 6 :-rC.5.,11irL-

,,1-l-f J'#) ql.i.;.l,l*3,LrJ:--:L F 6f +;bl-t'd.-L, lt-:l "l,b 
q bxt i*l-a'-ll 'str,r, it1

4.5.--,.1 6.v4 r-t.:J * e,f.-:,-tljl .r.l;lJ..5r:.:. lgLaojL jt cStt*r J LnqL.ai l tec5l-;

bl-rrl ir.i."^^ .t-SC )lt i";;:.,1-1 ,S;-Yl.r." t- .Sd-)l J<- r* r3l-,1:.ri J<- c',,trr"'; ;U;.r**'t-1

y-c *>,1 dL-Je JL--;: oa;h..ll;y tr 6 rf !i'-t;6;6.rt15 ! -l 6t, l--. otse ql-r:! * e
)-* t- I c.Slt &- ur_r 1yal )l e? Jb t) o;^' cSt".r6 .hil.p u'-r &- b.ty ;l ,>;3- -r l.ll ,.rt-;a

.,u:!"f 4-- .r- gt..;t .5lrr ./-tdU, e-,111: r-*r "i- ;l .7i

t qi .l.r* 5 djl: ,ll^:.:1 J,-LJ t l ,s$ €;t+,1 J:L q rJl.;.: f+ r, o.1! 5r> .r):hr p*,.*, .tt't

Jy'l 6.:3t- -r.rl.r+1: LJ ,,t-,h ,. 7-l I .)-y' yli-t-*,.-,15 o"tlL-i..Jt*3 &JtL, fG q,J--..*t il rkv
'J::""'r 'c''J^' {-('t '';-5" ,rfut--:

it# p9c OttS 
'tp,;'f-Y

ir-:l q 6 f."r.f pi.r, lJe €-f ft-t " C.i; 1.,1 cS7 glt, Ui lJ) diE ',)JSl e
.-laj 1r 11 .ulo.t-: )fr ,s'-l*bJ €-i i!" 4 t: 5 ,5:[. 0.,1i n ! [-\ J5;, A.b Ju ub

'eF,t
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orbt f )-p eL' ,Jp f-..- .<,. .-.)V C!- J<^, tp it- yl,

t+"1 c*l ,Sy.:r JJ-o.!lJi JrU A .Ftt,i)V *,e "i--11 .r,rly-!r

lfi )l ot* :-ti :.s3-, d."r." cJb ,o t: .$li J!." .1113 ;l ue-9.a-.; 14>

.::f lV' J o4^*, >l"S.r,-f* J o)J.t -tp it- dr{f 6i:a, 6>1,

r5 -t--o:,r, OL! ,*---r.. o-t!-t*j blj-r +',12 mi lfr ,", crlo.ri .t-\ sl<-:

mi \l;bu-h:1 ..._.rfr,f2,f1 6bs-* J 6,tbjl ..._lFr.Fz,F1 6b9;
6usi \ a.rV ft*l tr 

'":--t- 
.r-Lj jl dE 'f :V crLr-l-* .*j)u' >-sls

oJ3 ir-:.t ,|Jl .J-<e ,SbSt,,rlil.l glas-,:.-t-ti"f ,r-tt5 t- ,r(,-r5Jl ,qr[

+-f ';l:y.-(J at.nti oj).C-l a:--... rJj_,1:.,1: )-r4-f ,SVf t-V lmi 4;:V

oJ:+:- O ,-,1. .i. r.l';J-, l-t-,. l.-.t,-it Fy otKi: q o*;3 oJ--X ua;-Lti
dlJl {-tJri * ff fa,l--,l.il1:a:^-.." G lf f Iq3J';t:r, i it-r.l

>-*€ r*t-'., ;1} .#k-l .;r oJ--X

mi =Lmiri

rq.;i ;: ..r;tr"f ,.rt n , f L*Ft-.1 2, U+4r\:rye .c-l a+,- ,F 'lf 
m = } niaT 1r 6

:1-.sl> mi lf \.1-Y al:h, ,f-,Ui fJr diti JL-el

F1 + F2 *F3*...+fr + f2 + fi+"' - m, i,

,.i):Lrr ,y-l fl.c*.1i ,sl-r,l f:.-..- .rl;:;l .i- r,o 6l-t,ls ra,LL aJ:L, .-t-tL.r, m1 1l:.i i rli 1: n5

>-i,-l;r..; a-ni,$ts C* F-J<," tr.,,.... 1oJ,-l 4iJ.; f:..:i-.rl1i .-p cSlTr

XF+Xf=\mii,

C1.,: Xf .f:-::-" 66jt :l eV i-b :l f.1-.i1.,1: y >_tls 6bsi fU,S_jtt. C:+ Xf ,,>y.'a:,-l 9 6

dLrl* ".,5 "S-i"JI;l .-r-.:t.r, (,""rr- ,|--l: c,,l1i 
"}Jl ,J-<r t )-c jl -,1: .rlli J )sls Alasi i.-o .glby

J^$ F-J.i-,r>t-';' r:{,e t: JS ett--- G:i,ti+ "i-,-|Jl t)*<.e J )^.c e'1y" q f+.. t: )Jt-f ,rbl:
,.5 u, '-;--f,; t, i o"S .gla-J.:h, jl .lLj 4-i + ,S;,7..- -rtr l, tr .:y J-ol.; P JIJ X gr-lyt- ,r-.J ,-l
t+ ."r-r.i J-lJ# .JL-j 4-.f c*i 

"i:-L .gl;l: ..:.15 f.-.r- -,rl 6tL- U- I ,-,ll m lf 4<i5J V .mi = Xm,i, :,.,--,rlr

:,',-tl:c5f cgl,.6d:1", ), '*F-q

(r-\ )

tLi

o - gl rr .,Jr+ .r*|t' r Jr-l d Jor.rr l1 ,-r'* gr r*-.:- "t- .fjs .rl.r,h.l * t )ltr rj ot31i.r ,o a5 ou-i osls ,.rL! Y-t f ,:n ,c
.g-l

.c-l a:irf rF d& s29r f-V .pa r,r * f.f ;19-c c"* ,slt- Crr* ..Li urlf jo,r,.ar-r, ,1.* .u^!lr ;L;;l ,r-U m Sl*'
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f At ..rr*, ttc Ort! p*-; f-Y dt'f

..r-lr.f f-,- lf f .t * L-t.l F .3t*.1l .r.rtr a S

is*m,:-{;- a-l.tl-. q J o)J,t lf e "i- d.Sf elt.,ri lJ) ditS diU it.,J ,li:,1,-\ aJ:L,

J) f:--.::r ,F f * efuL- L. ,,-/-F ft-.1- -p -t, :-tl1 
'1)V ettal.xl "ri-i, 6 JS 6' cl! d:L, ;,,.1 .C*l

..r-ti"t 1f .ff ,5f ,kl .fiq or;rti y-l .,.:-,lylr lfr f t VV-t

r, .$tr.l or'> n 
1-o' f -r +-r $ts a.LJ ,r .;r 6 .;,1 ,-fl-t 4tA .<,- ./b: ; 6 ,:-iil: o+-r, J,-t?

.t' f L-\ +-JrL, d .:-ill: 4-i {! .d^..j e-p. oti d ./t* Ft .t .tti i,i+ .:& * e "i- ,.r-1,

;f i-;:..- Jy,* lt ,;tr f.."r* ,K- >sj.,: [-\ d:L, .ry JolJr 6l+l;J .hl-, 4 ..rl-rQ 3 ,.:*l )l]J &A

.$Lt .rLil q l.ri +tr *(! .rf eUr-l r;ii 0,,1: .{ c.Sf .gty \"-Y aJ:L,

:rf .ll; l) Olf q./"-Ln"i)-f 

- 
J.lJ t-\ aJrL" rll;i,rr.*,ti Gl45-' otKi:6Js.,tr tt

LFr = ai, 2F, =mi, ZF, = mi, ([- \ a)

sJ: .r-iL XF,ratG Gl* c..(€ LIL-a J: a ./t* -rlry a5 S.r vt+,-l t.-\ aJ:L" i;>g 6,-21:2 a--f

-rlXF C-rll s> ,r)S cJb -1: ."t-r'( (.r f I G -rlXf *5 :1l.ri :-e7j 4lJl,J--l J-ol-e,- o:l: 4L*t ir,., nS ;rbb
.:r-r5; G

gjtl- )g f-f
j: .11 .[i::. * q .l+lr ;,1 ;".-7-.o .$f .,;lrs o.;L-l,l )22a o-f ..K- ,st-7r 6iJl - rl5 ohlr Y-1 ,31 1r

o;! ry3-. i 63yl- JK olelJ ...1i .1r 6 t-S A )lt +-f r;j,. t'-\ ,F 'l* ,**r.. .l-1r51 .-r; JLrt o.;i J+ t-

6sl; ,5ta1i qF t--f mi 6r -,2, 
oJj gia",l .1t5 (U-z)i $il1: .r.:-l(Ur-z)i = LTi Osse \,mi lfr q oJu,-L.l

,* r9i;\..t-!"f f:^-... *.tSt- 11 6,la-a1;:f, *f, +f, +." ,rl-l: eVsi rlV s F, +F, +F3 +...

r-!"r vi =ri o-f uraojl-r.Jl eai-1r15 2lT,=1,*,rl J.lJ.mi

,siil- )l5 ehl.r

^SDQdi=DATi:U.:-lyly .11.13 CV elr. o-\-1 dji 63Jl-;6.rYrL, L.fr.f!"n-.J5 rrt r,
.r,5 ,)ti f-1 u:+ llf-\ \ rJ:L, x.;Lr l;i Ot;4

if,r1a.,= a?,,li... .,,fi +i u,1;',= 6 c-Y)

o-t- gl+;t -25 , U;2=L(Ur)i 6
.r>-l -rt., ft-.t- .2:T =\ft

JS ,s+ dJl -# jl .)rLf AT 1 c.,l;! a'"-r y :.,111 6h,erJ q5 .L--t
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cil-,i p:-+, .S.!:i" - r.rLa- J..e Yl.

#,:q'

JtF +-, 6 .J, lt--?l ;l u.'-."*' t1 \J."a 
''--e 

K- ))-y ))

sJs-r: L-; 
'Al;;15.J.u-r J* e n .5t(L.al .l-l+ JLql

rrl3,-c *r [-Y J<; ;U, .i:.;,* gt+.,l .iYL.a;t .r.lel: .gb;ybl.5

jt {, I f1 .rt-l: 6si 6_.$.il nhiJ *i-l .}J: q {.r.1"/ JLal "i- ir;

-,iJti- I J:L-, L-aJJt' 1 +:.jr.lr jL-<{ .lli ,*4 .SLnniJr, 5-.." .f-l
,G!l-> r-,r:.? -rr .t-.;.,-l P\4i L..j cJ-i gt+,l1t5..,r|;Q .$-&ri-

..:-l ,rtll- ,SVsi Ja-i;6^-.1 6u J.-t-i llaJl 2lS ylr'Up2

.r-1 ft+jl -;t5;l ,r:n.Ji;|.: l-; ,SJtl ,-*t 
"tUl-r,.ii 

<*-yt 6l*1 6 ,;e * &* f+" ss-f st

u "';.J-: lt-.?"';l tS fl dE"^r .t-rCV" ;s:o,r<,:-Yl .J.*q 63tl ,tt -# o-e,-trtV e6:i Ly

.ri J, ,r:f 6.jJ6 VB cElqrb J#trx ejrl y: r*r dtJ:c q s :-* ,;;*, tS * Ly.l.rt\" jl qib dl"l-,*
j-p ;l-n f:-./ AE .-'(=Jl(, ,S3tt -# t l.; 

"-.t- 
Gil J.U\.2 oJJ gt+,ltK ,$s-;l .glur, I Ol-rC c:tt'

:L- Ui-z= AE rr+J -,1) .:l:

f-r Js.i

c-r)

([-fa)

.Ulr"f l-\Va i l-\V .r):L, dL.o 6

,j,fnq dil s.lL,.c

slc ert-r.-e &u ))-f .1fi ft"-"- ,k ts3tl otV 6U e .*,.rtJ;a ! lr T =ZI*,r? 4t lJ Jl-

tu.llmi oJ\:"-t*! oy 
'L"e .*' Flyrl .r# cS7 ,Pl t.ry;: Y-A ,ln;r.1 .-t-i;l#l d.h, d"LlJ .f.^r.-f

.(*--H t) at-*

"'=i+i'
G f* f t-.5 .:-l JLiJt Jf- , ,3'l,o63-,:.-(,- q c--.,j mi t?2a PitG lf f y,to-i S

.t-t7f-tott- !l-rp-..r* ,* dj;rl ,.:-l D? =v,'v,+(i-l ;*;l:!.-r:5"f ':.57

r =>|^pi . vi = ri^,F * i,). F *o,)

= z! *,1,' * >)^,p,1' + z,^,i . l,

ffV.*iU/i';#,,A i Alz.;,#
.. ,.,:- : ....:..1 . .p:..:l
::'-|'::"::'!:'::|:]:'.1|::.1.':;
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Y$ s)tt - :6 f-Y d:.t

osf d-.t 4l^.- ,f3-y.:*,1 \mipi=0 erllQ o-F€ 6f.;l.r,l lf f y q.:---.Jp, n{rt+,i;t

rE+ F ,* 6ir-lir-l-rt-* .;--t >!^,;' =!u'z*, =L^6' -,:.7*^ .i'>^i, =i'{21^O)=02' 2 ' 2 tj-a dt

.r-f rl

$-L)

f r JL;sl ,1 ,f.at> 6ilt 7; z'- t,fr- f-- .5,- JS & g.3J1 6 c-,1 c."iJ> d/-l Fti aJ:L, y-l

.-t-:ti.r tlt lf f t y.:.*l .rl;i qE 5f jl .,-xU eJtl: ft.t- JS fre

(cS f ollujl) rdi:.g. - q)& f -f
.f.^t"f J;--5.il1:;l 6la-cy->,t ).t-f stls \-t' J z--,-f t':rti, "1351

,sLt Filog.

,.t--.1L," t-\ J.fu, 1.l o"t.i o:l: dLj-! pl":i- o"t-L-i 6 6lo1! ,F f y .Y-A d:+ ,,1.: o$ a.3l1l , t-; ;l

.,2-lmi Uf vi = ri ..1i -;: 6 ,:-,lG; = mvi Jll
Lr .G = Zm,v,L .:*,1 ;,lJ. Ji c.,l;i ;L.; P f'y g.tl:/ g"+ q fr-".n F f'-r ,4-r; &.b

:prtb..:-l 2^,p,=6=0 6 .t:<j;l e,:-4, q-y s v, =i *Pi ,-* Jer ol+l.1.E-rg(,tt

rt 
-. 

t- \ - 'lv = Emi(o *p, )=2^,v + L>m,p,

=izm, * 4(o)dt"
:t-

(1,-o )

.;:-:;. .c-l r':l fF f -r cor )t ll -r*)el.- li ll.r ..iti ;.,,e 
lr grL fr.":i" J^ 'b fr-r. q;J .,1:

.c--,1 ,.lr..:..'- J. tsl-l ,-;7 )C Asi t;.-i-,tL l'-t d:L, a'', Et U 6 -:*l mi=mi ott' q dLj a't.*i G

:gulr 9,# tr
G-l)
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.fLS Fi...i" .5*:-!*, - ettq? ,H flY

A6-ti b-i-t +5 c*l ,i Fto [-1 nJ.rL, ..r-!"f :,uii o.15 ci- .gly l-Y\ d:t", ,$-l rlLr LrlJl: at

f..*, J* ,sll. e-F-b I -tit+,-r ill, g dl.,j q."""i utt fa-fJi* dlj:, tr.fr- f-- ,a rrll &)V
f y 31 2F ,"15 cJb.,15 e$ +t ,Fl r:1 .gL6St .,1: 6.1.1L;Lr .*: ..1 !-\ +J:L, ,;,.*- cS7;l: il.yrti ciL

i.,+l .,,*l .,.:-l o.t-.x *if "F t) dtU F ff ,,JLj q i=*: C-S #3. lt*^ q t-l aJ:L, -;:.r1j5,r-, G lf
.d-.j Jtel J,ti rJ.li....r dl.,j q ..-.- lJ? -i; .glll: 6,r,Laa:^-.." r a.bL.

.glal-9fj n:.i.r
4-!,ii 

"<,- Jr sG lr f -,, t o c+tj aL;; Jr (t eF rt.r- d.l+tlj fy dJSl .t-r J<-;tU,
.$ir ap = ip ./E 6lJl: d,*l jt^, P eL;; ,;l cJl.' .2: 45 J-x JolJr E p oly;J:

e r 6"..fti ei g--t 1**r...i-.rr 5O crti ,,Li: Jf lF lq-.51 .gl+';l; f-f .O c+tt daL Jf
.s:-ly; otf ,,;-*'/ r-i,-Jri O dej.. Jf f.-".il:i rJS ,F irr_,19k5 clt!-tt F Oss*

Ho=X(rixmiv)

"rJrl 
.u!,-l fio=I(r, xmiv i)*t(", xmiv i) orr*q dt j q + jy .b,S_tlt1,,-tp,j:.L,

))J-. )).rl,l .ieU. cSlt--, vi I I dll- -,11:;3: 6)V -ryAr.aV l;j ..r; Jrll>- je aL,.l) 
",r-ltr L:q

..:-l "l .il,!, .:-,1l3.gLr1.i lL.j JJkjS 6sl>J g"+ q n5 x(r, xmiai)=x(", xF,) :,-.,rb.l^+ d,rr..l,J'J' I

i ,_rll &.sl-; csJsi 21V..5 Ft* L;i >Mo tr-l.re .JS"r, .ji.- lJ JiJ<,- ,rbl: rJLn;-r 6 4ta;i -11

>-*€ ;;a 62el:':S g.> 4".i .1: .sl*l ,*...

(r-v)

Fs

"&*
fl

,"t-lf.f rTii o.)r ,-i- ,Jl.r f-YV 4t lJ J<- .rt"o 61,,11: 6

JJtL.l.S g.sl:-* u-i.r 45 -USs. cltl l-V aJ:L,

,c+tj aL;; g Jf lf p"-..- f -t :tlt ,?)V 6bsi
.'rl.l c+tj 4tA JT Jf e 6l*;11 fyr*g .ll;,. lr

e )r f_f cJt - rJL-a) .t:5 *; dl..j q f-. f.f Jt ..lt
.:f JLrl cll q ,tl-e;; lJ l.-V rJ:l,, ,(.rb

lr-" 
'*:_:- 

,5- .9lq1l; f-f .G lf f t Jf
.rly3 r.l5 ,F f., Jrt*5 g.j:Jg"+ q G f .r Jr

:! .:*l 4ijl-.,., J o.:.;a tlt.G lfi f "f Jf t**

/r'4 Jffiffi
U--{- 

' 
P (ole:.Jo)

Hc =2p,xm,i, (r-A)

>-irl;;- H6, i +pi ,>2j* tu n, ;U, ,,Jef ;;i, li

H c =2p i * ^,F 
* p,)=2p i x m,i + Zp, x m,p,

O(qti)

r-r Js.i
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Ylf robt - +to f-f ,Jbi't

:gul: p. f-f &-fi ql+tl..:-rj -ixDmpl Ott'*;;l-t'Clt,3-tt.t-rt="*:*1.;..-rr.b*L+./rt

:,',;l: r+.;J , ;F,g -e -tlt r.:-l d--- .f-l .,*l.rrQ .Zm,p, -0
Hc =LPtx8mipl (t-Aa)

t )_#€ ,,t4V ;;lL. 6lu-j; frt ,osV dr,l r.n.:J .;) rJ-i o:Liil i .;lt ,,>ef ;l L-A rJ:h, .;r 4yq

6 ,p 6,h--5li fy .ele,l.; r,-l r q15.;) rC*l o$ o.rLiil i, .r* J-erjt 
^<ll #, q i.-Aa rJ:hr y.r

l: jL-.i-;-l .-r-:.r-.olr* tl;,.t' tt.-# t j))". cglqllj f-r,ef ,sl_* +G lr f t' 'J;tt ii.rr.;
.:.1l$ :;rye g:t bl* I O c.{U +Lii :_2j, 2t 

"s1lL 
jq .J:S,r.i ot- p olj>.J: nLii ,r:11 el ,-f
:.-:-,1 ;;> .lLj q C-j t-A aJ:L";:.

fro = Zpix^,F *p,)*to,xm,i,
JtF +, bl-j ,-S lt .-l-+ .rJ.ll .c*,1 Lpixm,i +\pixmj; '>y-o ^-; Aaq.-.r-J-ll L 

"*:

fi e uli-; tjLrr.r -r--irt Fk F, .51 .c*l ,;*, 1r f t !L-f: ,rq o5 &!i -ixzmipi=-i*!>^,p,
Oy-o + L* ,Hr,tsi fJ: djrLi L.t q.J-:L mi H:211 ,r-!l.r.gt--o;j *-irr Fto
,gy3i:L- ..:*,lG ,tai: ly ,A)V 61r.,1-1i:5 qF .r--i.rl il,,r, S +i,l _ts Zpix(F, + f ,)=Zp,xF, -IMo

:ttrl l) o\lt 41 6qr;i f 1*€ ,e-a 2p; xf, .rl-l: LtlA,rgL:i.5 o-.o u-ir, 6 t_*C

.,.![ ori,h".l 
"hU,r--; 

J jlL,.5lr-91; fy J_1j,.a e.t 6

?b * t, ?l- ;l ,-el pr f:^-.n -p \ s -u:...e "(-li-, J t'b .rY.:L, U.;6g rl t -1 J L-v .rY:1,,

.c-t JLgl .hU

,sl-y,S lJ (r:q io ./S.gl;l: c*l j<-,5)P.lf: ,,L;; y glqllj f_f crljSt .Pcl9ils ,hft Jf
:ra.";J 1: .rt dt.f t-f J(,"i q .+t tt

Hp =\Pixmf; =r(o +p,)xm,t,
otp q f- f.r: r&.U,i f,xEm,i,=ixZmiv;=i+^iJfu.-., ol-ralt eL+ oJ-rl

:,',-',;l: cl:f ?f )l d.1 r{.+:i t, .Str"/ 2p,xm,i, =Ho

..,. .,.,,t..,,,,1,a.,,.,,,,,,,.,,, :,,:,,,'',l i. i'. i,,i:lrili: : ;: :

;liw,###'srur#*ii..

(r-q)

(t-1, )

6lt'-,21s fy L* ! c-l tl-tP op5 &i: g dy ,2JL' 6,1+,-j3 p_r 6 S'l dli,t [-\. drL,

.ul f _*G 9 E,p tbli Jr -h:tr fr *i 'F f-r_,,1k5 sG Jr

www.konkur.in

forum.konkur.in



XIII6 = Ho

l,-t3 JS^t,

eri i d r*-., -rt{ lt LAJJb-lf +, b-t-.r;f---at .t-! Jt-
.t;"-it 6si.i- q l.l L"l.r jl 6,1+e3.a",Pl ,;,l.s 63-F .<Jt-l

x,tr = nrE *,-f &;j ,)i Jr -bw.ht ,4 s ts.:6 ,-/ G *r.ghL; J^ il 5

r-r.r,rr .lLi-i lr f+ J. tsls ,&)V csLr.l* :Ji-it t-t J*' .JSt;,

Lt ,!tt lMo .h-f s ts6.r' G ;l 6 XF cgr.,,+ -r:,-ira .-- ; .S

..:-,1 o.t-i dl* .)l

r+ -t ti-t 6sl; ggL;1rv q5 J-rki5 .r--i.rr 5 p*rcf

,tl-rd.r-l;L+ .J-:U J-,1/ Q:i ,gLr.r--T; ;jk3f tr +tr P ,^L;; Jr

XM" =EMo +/xXF
.::-C r-rrg t-1 r [-1 .r):h, q qt q l5

(t-\ t )

.<J ^- 3l:Su' Csl-P .# e.SttL:.:f ,*,ll, f t -* J1- -1eb..5 d:t',;:.1;j.,1r 1,2 [. [-\\ rJ.:L,

.2s,-J-., ft*af 6S+- d.-+ ,Sl-,-tlt Lr-Ll J & or./LJ d:t', rr-l .,.:-l o.uLi.r JU jLi q t-t J<-
.Jor../ Js"tJ 1 J'ri g **.'i..a

;l ,c;;.! ;).:l: et*'y fy elt i lt.r{tb l')s: blirl ,P dai; q # -1-f 3l o:Liil t;4,-.r

:g.,-tl: [-\" j(-:

(n"),", =zpixmii
Jl-r./ ,os: drLr 1: ii =i +ii s pi =p +Pi {lst d:b Jlj t ..'. .l P &;J q r:*; mi t?rt ii 6

:c,'ty

(tt")., =Sxm,7 +fi*^i, +2p,xmiF +2p,xm,p,

-ixZmipi otVtt .l-+ (fy , erfrZ^i;iL. ,l-tt Lfr.;r.r1: .c*l ;y pxmtr*r ! g^+, ;Jil

#-rjt .r-, *>-l rl, (tto),', \Lfr e)V.r.::...^ -F -tlt.(r f -tqr*;rQ-rr16;,,1 d.sl..,.t

:,r;l: 'drf
(tt"),", = (Hc )*, +f,x^in, (t-\Y)

+-r t.-\ . I t.-\ Y .r):L, c"rt , q ,r:*,-tt .(.r;*i l; f.-Aa t L-A.rYLr) .r-fr.f Hc .lL-n (ffo ),", .S

.sf

.rrt*" ;t 6f u:* fr .rf .rl* P q c*J 6k--el; ey f Jl)P ^Li; J.;- 251:":3 drt , lrlJis. Jt-
:,r-tb t =i, +ii e-f--\.; gl+,ll dL.i q .-r- (H")*r=Lpixmii
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fqA r*o9. - q.f f-f ,'r.i

(H" L, =zii x nii +>pi x m,i, ->pi x m,i,

.J;i Jf 
'7.)V 

,5.l1 i gL.j 13k lf -l-i,r lr L# cr;aJ) .\:*,1 ,n-a ,1lra oa;'t :* + ,7s.+t ji

.tj-:,g Zpixfriap =-tp X 2^, pi- -ap xnp =pxmtp ct.sy'a q dl^? gfy.c*,1 .5yL., IM" ,r-*,- P

:,,*-ll: r])t^a d.:t tnJ, -l .*-F-b jl .rl

::_r 6-J2etr5 f r Jl* 4;.lrb:ti,., 
" 

*t-,gll-H; 6 t_r,t dV rlK-.: 611l: l.-\Y d:L,

.+T,g -t> J) 2iorL J* q cly .J:t', .t-S c.;lj o:Liil

xMp = (n" L, .5'

(t-V 4L,lJ ! J:t',) ap = 0 -\
(t-q 4b,lJ t J:L") j=O -l

($li Ji ;l 6tt- \ : G \:* 4J ap) .u:,.,o 631j. ar s P -f

F$.9. g ejyl6ll1 f- A

;r;n.*l.J,-i,r"j )frt. ft-.r." 4 J5.r#t<" ,S3tl t 6pJV Ji:ry 6^ ,$s- 1l .5laay 9,"k'-lr:' c.;

t* y.rYL' s !-l-_.J, ,?-l ;F,f :L5,-l 

"-..- 
4 ft i tS-,,,d dJ<":a 6 :.1l: tf t ,5.&.t,Jt0:Jl>

.t-S g Jtj d.*, s-1j, ,y--t.,1: CKI-u

Ajfl cstrr

rr !; J:.a:,re f$l .rL. -rl5 6 .,ltl) .SK.L.rl dt^l.r jl;r 6 :-*rt ^*S t;64.1r? Fr.":i-.i- q

I fl.:li: ott'.gjr;l ,-r)Ul cr$=r ,*_*€.gjrJl .-r)Ul 3y 6 "<i-Yl -* Jfl;.:,r,e[i 6f -il

;: .: d gt+.,t ;t;r-;S fr^-r.- t, cgt5 (,r -Uq J qite e\si )l *) 'l)V ebti u-h :l 'S y ;l ,gla.rr,,

lJ [-f rJ:L, .y-lyQ .c-t 84.,,= Eo-V\ j M = o cJt- ,_.r-l t: .$ JrlJii c-l6 G? f.-.r- ,SJfl )l oy,,.a:.-l

:r:--:j f-j Os:e y, bliC

(t-\r)

(t-\ t)

:L- -l

([-\ [a)
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olro p:--*r .f.:.ti+, - t"Jl€ J.^i Ytt

.StlL.rl .41-;r +5 e-,1 jrt-r Ji..ql cJl- ;: Jai.i d-rE dr,l .JjS",, .rLr lt ,rK-qt ,Sjll,Sl+ JJpli s
.tf .)X-r- iT ;l;i;u,l5.:-l q_5 r.r;i.rft:,r44

n:.-g" dtrl

t;lt# * l- j t;\$ lJ- fi-:i. ei- .; :.;ly EF .r+.;t- crLnl* .ri_i, .;t 1 )l eV *t , fl
:,,,;lr cltrj jl or_r arlt: 6 6J* q.-r-i\ G= 0 6 $g,./li"il t-1 rJ:h, ,J)U )i-e J.IJ.

.xl .rl.! .g:..:l- 
"<,- ,rLt f-f ,,5t1V +* +V;: rr:.=p , .Sr-/.ltr l-r ,P Py,St+ 1t-tS

.SU.f 
"11.,

G f* t'-r Jr t- o cat! ^L;; Jr fJe *r" f t. \)t e|usi lw Jrkj.f qi,1. -Sl u.b t* +

:6 "uS,r, ./t?.il :.*f ! t-q t- [-V .r):L, *r-t! P J.IJ.

([-t o )

(r-\1)

.J5 6, cr! 6k-yl, *r- Q./if t: lfr Cf pt.'- 4 ,t.1, -p 12 ,gl91l1 py 6t4 J,-lhll-r if-l
^ uil JF 'll,"-sU f-f ,J-:,U dl$ >t+t .l,l+;tl) +* Gg 

(fr- f t Jf tr) c,itl &,ij 
"<,- Jf fl r;*i.l:

.sL.f j! r"''; ..l-r{ (l.r- f .r Jr t*) 
-U

,ji 4K-,.r-t-t d,t'li.5 -r.i c+tjf-\[ d:+'lr.-rutb e-&-t -lt #:..-.rujl-1"/ Y!.r):L,;l 4l
-,1: .r.!l .!:L*" o$ u-, Jtte cal3 r-- tr JtiSt JL> t) '>l-.a:*' o6i-: q c*; S C-V-A'1l.ril r,p,. .2r

.Jtjri Jk JLall ,gLr.; _f \ c.?-i t{+rS fL; 6 t;r.:tt t-\1 U t-\ s)rL, ,-brJ r., cr+J

,JJ, n.1 Crrly.r_l ,riv J-t 9.J::..^ dtK,.J-i Clr*:-l .r-rtr ;|lg y;-at;l t.-\1 U t-\ blJJ

o:Lir-l sy-, ;-rJl;c Al,rrt*." .-urf d.rs lJ .r*ly.rtJs..r- y'r-:-t cau g-r fr.-./ U-tc* csl.rr ^3-l
t,;j-,6 tSloht;Yt.-dt{.:.-:i- it* *J4e ft+lrE gV Ct L5t{4:.-:i" Sl-tS S-S,g:lt
)3J->rr Fl-r ! l-, tc-i I :rJ {'Jtt gi, q Crrly ir-l 6 ;-r,-l *s, .:r-st rl5i ,r>l .-r--T .gt6.:;, 1: d.:.r

.:l: .2lj r--U, :-1.7. r,.,-J^i rolj,, tsl L, f ,.1.-, t, 
'jp d ,gjo-r]i5
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YqY pbr. r.Sjrl.Stq f- A or.r.f

f-l ditai 41,i,,..

fr? ti :Ja 6lt-L: r-./ti q.l -tJtlcf m lf 6l2E 635 r- -21 .i- ra
fl ;4.t o:b,l,i ;;31 J,* gp Att J ^-et/,lr,, JS.rjlorJ 'if *U

:r;5 .jr:'J r:/ :.;13 .rt<SU t* + 1.d.,;t 
'&- *F6si.j* ;tL"

.lr ./E 0 ,glu-js,-,ti O) J O &iJ,-,ti (a)

;t gi -,k-l ti-t_tb. e,.!l ,S_S u {eJ,e?. f-r f yO $i;:(a).,,}-

[r = r"] Fi=3mi

.!-l"l !:r! t,-\ d:h,

F.
a=ao =;1i =lf 

O
5m

P Le-*l 6 €,5 q-trlt,c d:f U- ell .f-ssirt \:Jr t'-t d:Lr,r.^,- Lr-,13kS ,Pl tt lJ e (b)

6 .-S ,g ! c*t .2-ly ts-J,J ,S; cll"tll.r-y ist -* o6i-, .;r +(,6!r ,O g-fr f t y,.+ L",J-F jl "i-
JeV6b;ek5 Lfr\O M J5-.nj^^' 6,1+,-11; f-f t.-A d:hr..r-tr"f LrsL: S*.91t-111 \ter

:rf .rQ;aq lt Oi olyC g*i.r:-,1 17l..^ e up; 6}l'gy,:l

Ho=Hc=3(*r0)r=3mr20

[:uo = Iio ]

:g';l: [-1 +].:Lr;l Jt--

,u =*r$*/,O)=3mr26i.,:tre, d = # :tr

.tjo oLlii

.c*tF 6s/t it bA d^ of, b 
".4i )rb ;(-.F Syi c.44 e ,tsia 4r. hi @ oft,rl> +i

,uJr"/dft/r;nopii^a(xi+ro.g.tt>)ti Ho=Hc crrt*qHc e2r9'i,^u-1.;a5t7,6t,c-,,tl /p0 tl;t D*,/

f-Y di9.i 4Lt ...

jl 4 * 6 *--J1 
. -b tt.)lUi i.;l trlt t-\ .jJ,"j di.."r t: o.r-'x ,5! \lrJ

J; lJ ,yJ'e ft-"-.- .(-- ,,-tyt- .$loJ-! ,f.a.i, a.ll:l;i O ^yd -,, llt ctL^01.4

o

o
o

.J..o) yJ" lJ 4ii..., J) ..r,-l .r:l .);Uj .J:e:.r^;
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Gl* t'i,i --,[:-il &t-k..:.-l .:-;:6:tr,..:.-.a -f t-t-ft:.l.ly g-r:.l.yti'qit- F:.i J<-tJ-
:"r--."t-:!"f [-\ di d'"".^ $L.r

F.t=-1
3m

:lr
d,nr r-,-llj 4-1,1*^ lrr-; .c^-{ G cSf -ujLi O W cSy Ll .d-,1 j"hbO J.G iu t*l,r) at-S

.:y .rrly;j f:-r." lf f I .&-t O a,laiJ ..r5,r. .".- htl ctt +

6la--j1 6la-5 r>.!l ..u:*n it-<,- J) J-'o H 6 -2 2M 6 1:Lb dl*. 9: y' t: oI-! c:l: Ot j-j di^J 1r

.Jr-+ j*r'j .hU .fLi q J orJr c:i):t F-rq ! .r<-r dl.- ,,-lt: &lt dL.4.

.l*i. diSj

.n*cl ,.:b ctlyw J.( ry-rl u.t )l y ,r,1i ,iti)4 /rh4,r^-i p slt L, Jp c.t!2b t ,/r)ot;" olyLr' l, f',,at gr-l

.(,^:+:t -ilyo Olll il ,l1YO dt-, S[ J'r> 1-1;alrrp ,,-(nh.2 u,rl'r, Nt9,Lr' t, ,;,i,4,1a) ,rfdWt t, P,fr ct!2&a Atig Ayi+tt

o

o

-t

f-f {ir.i dj...

ill b,;e 1r u = l. . m/s Lef t{ O 
^Li.j .11 Y. kg lJe q ,glo;to.i

,-f r. e .r,rrYt,1 t .<.,.t*, .t-f rl.(,s .oJ-! o:b gt^Li g+-! L .l r-z

drB)t .ttf g F---, C sB.A.'.,-,3 u \t o.r-:6i.r sbsstP -1s

.r--Jai; ;l fE t* 41 0. . m ojllil r, A ..:,i 6 t-rC cJet-1,. .,1la.iJl .21 ,*,
,J-f Q .L;: J.: fta.il f t $t."t ,.pl \tef .51.;l: B c*i 1 :iy,rr YU P

1kg-rtkg.okg;1.,,1 ,:i-+t +C tB,A6la:*3jl 4 f lfr.n-i,C

,yi -f t:-'ry\.b jl .J;5 J1;'i Jt+.,ijt jt .rl &U* lJ C t!*i r-r- .c*l

.# .$*.r-

P 6tl.La I .J-/5 ,r*, ,St; fjY dt/j 6(Y-1 di 4L..r) ul:1,>Srz t)y )) rl!t-rc-;l: cSu )l:,F
:grl Ji.i? rJ.i .Jb Clt.e L6.rl ;* -f

t=u''=16;9415 =24.5 s

I 9.81

n=t= (lqX+ls.I' 
=2e40 m29 z(e.at)

:! ; .l :tl1,..A \i*i \>eJ-'

u 
^ 
=,fffi = ff9.tn = 9e.o nr/s

r.li *;t &e), o..:i t: ;tf -n U) lB d*i 5.:-l g;) +U \t/o ,zLg+.r: +Jll riJr,.;::l: a1-q

l1

t
\
I
I

i nooo]:*\.4::tI6" ,.' Q
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Y1l o:-s. r.Sjrl.Sl"r f- 6 of+

,,=l-4ooo=163.5 m/so t 24.5

o-J f J.tt'.rll: Ost'. , ei"r-*i - s t,F f+ ,.1.,;-2r .1r .,1lq.ijl ;t .y'U .SLnrrc 4,-t+i ;t

.sL.l .r* ,rl* Jt+"ijl ..i:i l: r"-..- ,F f y
lGr = Gzl mV = mAY6* msYgt m6Y6 o

,F*{i} = s(qs.ok)+ e(ror.s[cos 45. + Jsin 45. )+ ov.

6vc =25601- 1040j-495k
vc= 4271 173.41 82.5k m/s

,r=ffi=468m/s

'l*.er 9Ki

/s\
{;,J 

b.,.2.,t it {il> bt t-P-'>f <!vt *r- ,-Pt c-'40 <i)ea ,"p ahil u"-/i!b. ,, agfv '-or-

'r/r-r ,! tl o| /tqiit fp et* ,, aefi/y'6 up t, 6p'a ttlao /vt f6 ,, cr^ui 4N u-t frr ;lr" 'fpJ> +i

f-f dg.i d.i.,..

.Et-;rl : es-S:l-t-ul.,1r \/Y n/s .-,- \e gf -E \1 tl.ll
80 ret/min v

\ Jt.- tr 5 .5.- dtr+ : V,S-f ;l +e 2.a, tt t S,l c.S y t-.* ,*l

rlr+;l ,*- g lfi .Sd J*l.r.r*tr.-f uliO pb Jy isl21t

.-+1.2 rn/s ,:+-" ;r A. rev/mil .]..g t* .l-A utq{..r-:tr.f \/1kg .5;5

[ls1: :f;eL ca;1) \.. rev/min Ler tt,&, &t 4..1 :.r5:rLtU

o;l".r..Jl O). T ,* 6;;l (a):-p5.-,t".--.r:--:., # tt-r -2:.r5,r.

.\ O aL;J Jf Ho dla,-,r1; f -f .;lrit (c) t G ;a; f -f

o

o

100 revloin

[i,l= r,, = ,o] (r,,)., =0.+so8o(?) --3.77 rnts

(r', I,n = o.roo 
l@-8o) 

= 3.14 m/s

:b.:*l J.lr Ji JUJI d"i.>, .+1A €#J., t.-t rJ,:h, -;t 
'':..t- 

,* eitt

I ^r' = * 0u + +(r.6){r. 2')=rc.n t22
:c*,1 ;;- 1 r:.ib 

",St* '* 
6Wf -21.\t t'. u':'2 6,jt)l .t:lys ,j*

z+^,b,|'=zllool{t.rrY)ur+2ft o.o>(r.tol],,.,

o

o
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ol;i p:*,- .Snti*, - t Jl{- JLoi f ..

= 22.7 + 15.79 = 3.85 J

:jt \:-l otV JS ,rb 63;l

7 =|*lt' +>+m,b,lz =16.13+38.5 =54.7 J vtr.
rtr.*' J) f:--, ,F f f .ty,iLaV ! c*l tlt 94 F ty .f.-o d:L, ,* .P f&:, (b)

:.r-l.lQ ,uo p- g* f tr -]
[C =rnvJ 6 = (t6 + 4(1.6)Xt .2)= 2o9 kg.m/s ?tr o

1.: L ..:*Ue_F oJ; f_f .gLr-21b15 jl .,.iU O ,&A Jj,- 6,1e,-21; f-f .O Jf ,9lu.9l3 f&r. (c)

:g-tl:.r:-i,. C4a alr3.r:r(:rLt! Ca; Jf.S .E

H o =[z(r o)(o +s r:; ;[:"ji,;l.t 300X3 ra[, n,

= 5.43 - 3.02 = 2.41 kg.m2ls
@

:lr

.t.ir CfUU

'cuul a'lrl ,-top 4!t9 ,, /*Qrro o 7c /* ** 6 N t ,->-,r ,s;u s{rw 9 a.;rrr g)at| {r* /rr, *,
,u)2 c-*r- Db dt. ,fo /rrt* <iit q by.sa efuba ,> t, Ut6 pl ,rr6urQ o+ y >r.6u a4 ,UlD oaa ,f2ya ae;

./*,,n,
,c^i4 ib ,> O q ,2,*i t+;l tP fb* a/rz-l U-t O'i y >)> i <lW t, to69l',-zlA2 ,-,^,,t O,h /il, ,*, ,;ta,t "( $
m,i Uf ;:;ttea a-ilea a& D t ,uiQu,o e i ** ,,a* J. AU> S/p dt ,Jry e)r tt ,G U-t&. , ,, ,S/, -*,,

')t"tLr'
o2,,97 ,2bu a. alt. g| elr92 ct14 9 c>ut 6,,t2A,-afr-(,61a4t1 pbyn,>y, xltijul Ut/D craa gl ,,, ol'Utr;a 6jit JlIl 7.

)fi

o
o
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f .l JgL.... f-A dtl

f-f &.... JS.s

p a3 .gldl.q*l ;kA g:^-.1 (fr f -,^.rt:i 1-!"

.SllrLrljl .J.5 -,t--.- l-, -lu*itr.f \. kg lra ,51-;lr .!

.4 .W-e b.J*6.r 6,tt lr t
a = tollq m/s2 :tr

f-f <lis JS.l

t
N

.t

JiL...

,3'l.ui. Jjt.4

,L)i?" C-F st rlrl*i ,oJ-i o:l: d[,:i ,':.-,.. l-\

fr+ ! nI." -r, ; 4" ,'r &" l-i Y kg ..,j-t c .i- -'"

JJ, ta;;|.,11 cbl;i trd., .$lori J^' ,&"-€-. t -h"U

>3.t>,' ll,6j! 5f .g! ,5t ily-1i dU 4'J, ;) 3 0r...1

JL-! c-:JJ* .p ;St .t:Uu, JI* ;;3l..rtJ:r .rl y

b :L*l a-, un;i lr--1 f;-l -th .rr Ls C.Lij -,L;

d6'= \Y/o m/s2

9.:;l-r; ,r(:-

=lr

r- I dr* Js.i

ep-r 4-.i 

-/ 
+C tB ,A it*- u f,-Y

.-'t:.b jl ;:r-, .,,.:-! J Yt-.i Jt- -;r A kg , I Y kg ,\ . kg

,rs.oL-) 4-E-J <,-.1r .c-l o-r; .ll;,,.-li D ALfi 
-,11 

d.r:;-,o

t-l 1.., .frf C s 4i.t.r*-! Vt-L ;l \i1m/s2 ..,k-i qA

.:,t-i.:.g.*, \B iJ-* .J-56' YL ./q rnls2 -,k*l
9 -'l:L *-5.-ii -,1: ! .c*,1 ,"rt )! Jt- t) ./1m/s

*ti,i ,r l., :S f ot^S ,,J,5 r-* .<,- .Jlf q l.aj -.rJ

300 mrn

.15 t*t^" D
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iilrS p:-,*- .S.;+- - r.)t{- J-i f .Y

-*---Xu

fr+ a;1.;1.: -^ 4-i P.ri e+ jl L<-- -P L-Y

-2r .>1lr )l--: G Jr l-- ,t-l lf f t s r-tr.f .11 kg

rl-r. G Jr- rr--*, .-glu-911 ey aal-; 4-bJ &-

,: G 7-,r f t cor cSLadJ-r s .l-J,l.,-l I lt 'k kg'm2/s

f y.Jur.--6 L r/s 9 Y m/s 
-1, -/ 

q ! 1x t>aa

O 4J;: J_f ,_eV 4-EJ ,,,1 .1r l.1 H6 ,,,:11 6l*-111

..t--13i r:-.r,

:trHr=\'lrkkg.m2ls

I

I
I

I__L__x

f-Y d.t* JS.i

61.11> (6;3y .tl -r--S) 6:A-pU ot(:-r !,-A

yr e5 ,r--.X[.r" m f* r-1 ,5--- .ra ,gln,l-g*l AJE/>- )V
tr ljY jt-.j .Jl4-xrJ .;l,i ol;-er y>o )l r ueLJ, ii,-ato

.otii-.r J,f. \M ;,.e )JlS JLrl,Jl-,1r r5i-l .glr,,

.r#1.-t^, rJ*y 0) g b-fu.:Jt--,,11 di dh,--ru .3f

.l .tp ?.* 3.r-*r "(;f r ! a*,.1L.,;r thi-e..r ,p h

L
o

..:-t .QrS m l. l*'-W;: o-tJ-,11*6K.i gtn:jlr

t^ "'; m f* q .(-- ;'-l '<-"J-5 6iS 3: L-L

:: flt -11 
o.l-1, e-J ,:ly;l 4LrU) \b J* t.tt*:-r

jL.l,i c=iJ, _,1: l-r-:,1 -1r 9 JiloJ--l ,)* .&"r<- * QSf

.rillr ;lj ;itl J^;e q\ ,S:: J b_6- Jt- -rr or..i o:l:

,.:y.: JLrl .rL*_-,1 f -t ,. F c-rti.l[;"tr cf\ 6Ji fl
.j--;0 = 1.o r_Jlj -;: p:Lai ali>J:: l: A_f yU ocr-

CL- q Ue-f .r*t"j Ji gljl q 6 \ F rlra" ;,.;"id .r;5

OrrS ,1.4.;- .l;lrl.l f:-.::.) 9,:*,1 ,ri-- ,rF,r- CJ
( .r;s JJ*r 6i 6t7l

,': o;! g1 t+ ,r**-1.- ,Slf, ,F "!; ,--y L-o

Grrr = r/ti-Y/1j +t/lk kg.m/s 4l,tr L / = y/y s +L^J

4-LlJ L P e, t = \ lL s a.--b^J .1r .i:-l oJ-i c:l.r

F )lr-'i,.*L_.r ;;*; Gvrt = r/vi-Y/Yj +t/qk kg.m/s

,,1.,1r l; ft J.>il ,:ftsV elns-,* *ir. ;v; a-g
.-t;5 q-t*r,;Lj.jt:

F= Y/qY N =lr

*. :* *.m lF r 6_ r^ d.-f 6iS 3t L-\

* C f t.Jlo-r".i J4;. f"-S- q -;;U lF ! crt4t# t,

! 'll_1;: JL- 1r "1., _l o)-sl ,{ C-{.-+ 9 D 'Le ,- ,glj>

;l-r*ir .51-,11 u .-l-.XL.r, :r(:r;:U c-+ Jr O *-^tU .tt;.,

p F f-J, (-,ijt) 4l:: Ft,.*t y J-L, 0 
f -b

J: ,S-f Jr ,**.J G ,rtJ 9-r Q) e-S

r-r d:s Js.l,
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f.f JL f-A d;{

oj!;r1J f!-.ii- .>lst ,; r;13 6Lr3l pL;;yk-f .r:,-ir,

-t;5 j*,J O ^V+ J2- 'l\ s .,lLj

otp o-.i f kg (fi u..i- .r." 4;-r5 rq; t-t t

,JloJ--l J4b Lr-J\Jt )t-r{ J :/L; a-e)*rttl+ +"
.rl;-. tr z jU :y Jf Clr;i l-r:,1 s) &2a dJt-;:

'l

or--: YL ;l ul) tf;oU- C4; ;: Y. rad/s ;rt}.glr-31;

o-;M = Y. N'm c*U;yb-:5 -St.SC )l;j> (tf ue

.)J-i .J*lr t. tSl* 0..J) t .lL; ,.1.:rf .:113 as3*+ )F
l) 6 = Y. radls 6le--jl; t>e,4 t ,-lJ:--l 9 dl-,13r r:-6;

.-t"5 
^.-t-., 

M ,>aa 4L.a 1r

/= Y/VY s ?tr
kc

r-l I d.i* Js.i

jL.-;,".a t* u. \. kg lra C "i- J^ aJ;jf yr L-\Y

d-i c.s.r- ! nJ \ - Mg .-r-i o:l: JL:i -,3i t1-,11 
-,11

,4L-.l, ,J.:i.r" 5J,- .<rU' ca; i>t* -;) U1 = \lY m/s

d:J 
^-.'1

lt ?- r,l.,11 U1 \>e)r.-ulti.f 1.1' = \ Y. . m/s lll. ?i
.-r;5 *t^, .t^oJ-15.{.i- 

-,11 ,-

-**@,

f-l f di..- JS,&

;@

1.r=V\YV/p rR=\/\\mg

f-A dr- Js.i

o!.r,l,L*

,>-sp +m lF c 4 r^,"(+-rS e-f :oL-\

e riloJr-.x Jo- .&"€-- C _i.1U lfr \ g'll.J"- L-j ,-J'a

t-AJ jJ,<* .:JG-;l ,J'fu;.: o-Lj o.:1.: gL5 4-f st

JJr ,',U 4-^;e f 4iy-v ;r* g\ ,S::V S-t-.l

..'1.ly e, 6 6l+li*J .s; \ ta6,l D S p cor .$A.

;r-il R 6Ji p.-r,.-1_ei c ".-q lb14 eE 'pl
o-.6j$ clJ:--r jl 

'l; 
r!-;) lJ .6{-<t P t ef

.-t-L A '-L .].! .,o
v--a - J

:tr

f-1 4U..- JS.l

ft---"-* '5,- 6lq9l; ty ,l = [ s di*J t: [-\.

o)p a : O crt--i 1-L;: Jt- .51.;i ,' *

L-E-.J.l.r .;t-,l,U,-rr Ht = \'/1oi+t/YVj -olflk kg'm2/s

os# 6l^ lj)-yt=tl\ s

Li,,lri, .c*,l Hrrr = Y/1vi+t,/f .j -olY.k kg.m2ls
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olr.i 6****, .1,;:- - frLa- Jt-i f .f

,_S.t 4 6il /,v. kg lf \ L-p t* * &- .* -*
14 1\G .Jj:-r! 351- 'S 7,:..tt"4 t c-J 3 ork-_l

t? -4 t ol. kg e i , L-3,. s* u..i- ,r 1a. a- ,4-l
J , 

"\J.

i ,!J 4 .ry-! rb ar ,5y,2,J1"4 C # '/1 m/s

.:,6-7 l, ,S S:' )r_f P ,iJf .lly ..u:.-,o ut{-9r Jl->

.:Jt- ;r ili .15 r-|a., ,;l * t>e ,- a;)l> K; .-,1U

'- 
+ et'.5: -t-!.f \/A kW ,-lr' S|-*" '4t-

.t-r,l liti .st t-Ft.St<t-rl

P = Y/oq kW :tr

;: Y tr/s Cr ,s !.V cx2 -;: A :;l=I* -2j l,-\1

e o_,1|-t-il e 6 B ,fU ty t ikSU *5 c*l c5r- Jt-

)f ,J o-Lat-lr 'ts_iJ;l ,-e,.5./ caL.al ,,.:-l lF fi^

.J-,JS u, ;^S )> ,oJ-.i o:l: Ot ..:j C;Lo.:<+ l: H,- 6

ir-L ))_f J.jl .,,*; nLrUA b4y Dn ) lJa eWr

! ^--ti, rr l4;i St(L.el 113 .rf Jii ,ri l, Qr ,-r"-r3i

.f.5 -Ei e )t,) u,cr-.1
. J J JJ J.VJJ.

t)B I,

V-*"4
\, F.'."..* *

ffi
B6r I

r-ltdr*Js.!

rJ rJ Zl?t . e ta )\ . ftI, ,,-> .-),<: - l-\V
' \/ , t) J r \J , v J

4LJt-- -,1r ,rilc.rL+.| f- 
"1.,1U, 

m. lf t -fu 6_ .Stel

frali 'ttl!-rl J o)H JF cJl.- -;).r = o :t fu
.J-:Sd f"--xS-- tSt- \ cSy u.Uf )f s J)..r-:tr,-r

.,.'-..^.' I,rr, y 6 ,-py F r .jh".t4 elt csloht-,

.-r,-r3i c,,.4 cJJelut f^ C,F C c-i- r.f xr .l-trrtt

eVf n-r rJJs K:* ,F ,Jl:3r i,-\\"

3 ./1 rn/s eW-r- t-: *-.t/ a : L,. kg : Y. . kg

{)>- f-_g c"X-7 -r),- -1: .r.i-!l ,_l-: ,Sss r, ./y m/s

, .'lj-r),l J--. f- o< Jl: J>,ttt'J. tl t..#C
Jul JUISll \.. kg;r=- , ,5L. ,Sls st d,Li 49,,J

.o.l-.; oll:,-ll ..',i c-{-+ -rr \/Y rrls \Le)A ! :l rr"/ b-l

11 e-e 9na' D t3)-.Sl.f Jt €-S _M Y. . gSlg .rj;{
sJa1ut,)-5- cJL- ,. ,jls C c..j ,3; n*,-t ;t ,-
F.--tS-- a\Stt,Ki j.rUil )l .1." -51t-i ..r;5 r*t .,

9S.f e*a tc2+, st-Q .>.e -,ri:_2 "|"a:"
U= ./Y.O n/S vl;e

-----)-
0.6 m/s 0.3 m/s

f- lf dr*" JS.i

-;,,0J-; o:l:4t-i-l eWf tr.St! jSlJ ^-L-\t
av ,ssj-)1 sl ,*.-tu:--,o 5r.- Jt- -,rr uill J,-l Cs:

D S.J-, Ur- l.-i ,J<--^ 3 .r.1 ,[.a:" f--S--.. ,flS
qC sB ,Aot-x e-#h. csk-.fl; jy.t:;5u,.5.,-

ls 1l c*r*.1*1U.,, V0 Mg J o. Mg ,10 Mg \--.i/
Jt-a;t jt 2) ey.>e ol-l -i)Ul ,S3tl n L.a.s> 3 .t.5 j"rJ

-t;5 o,-t*, lJ tgl5l3

1.5 krn4r

AIJC
f-lP4Ll*JS.i

,-pl ! 6 ,Sl *.<,- U .lt.i.S,r, Jrt +U t. t-lO

4 yoK;jS .(,- J-rl + )ll),,)aA:,ciLY.o.-:l-,
\ . ,r."ti 4t-J S,_ -rr .rt YU 1m 6)ye d.ali o g:r

2 km/h
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Y.A J5t* f-A ,r$1

"1." -l 
m (* 4-1 .<-? J-- ,.<f-f a;SS S> L-\\

c-e.eL.G 1-.-. f y [*,;-;t-i lF c t#i Jt-4jl

.51;1.: p;'-r f t' 4JA gr:.r '2r .JS 6, il:s) a ,9la'-i1

t-e-t ze Hp 6la-;l; g--f .t:\,; x ig )t D .>ef

..t15 ;.', ,r:-l y 2 x OL,a;iv 6111r G 6 ,5le'la-'.J ;r l-1

Ho = \m (r'a -uy)k
TL

:tr

l---- - --*x
r-t 1 di* JlsJ

Jl-- _,1r l-n:,| ;r 4-S Ji* "4 q 6f 3: L-1,

,)-. f* :-b.,8f )lt J;r ,_;dl * es: i-fu
:;1_e) i( T :>ls6f )l 6" Cil"6u F esr.$lor-i;

.JS 6" r;13 ,r,oL;jS .rL; .:.t" -,1: l-; \ ' N'S a,rj -9 o.l*i;

Jlr; .r5cr, 1s-c u---L; +y :lVef 4<-t<^

..t.5 .r-t ",. lJ llJ5 )^ \te)p

o

------+- U

f-f . di.... JS,c

(mr+mrb,-m,l
=lrm"+m\+ml

f-lV4li*JS.i

6Vf ^4C ottS': B .rQK ,A ,sl_f Jj t-\A

\0. kg.JjJ 4-i,j,.U "i- -r) *r:ry *.7f :8,\. .9 {. 11.

Jil .$lL:i .J-S,r, .' <J> -ri.,1r 'l knot .:-er- U 6

x a)-als cJ:-rr ,*ij ls 5_t- 6ta llr J5..i ;tU ttt^*r
,Jlli.,^i tarte .rU;- -5t ^S 

rJ lr, l, ,:.*ir". U ;-6

-,,, .ri c.,yL; u-F.*;l .c;lr )lt .4t".)i Jr ;-l,i

+-f ,..;.rt; t{ \..r/ t"i.+5 .}4-e Sf jrb

f-lA lJi*JS.i
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cilrc ,6:..r- 5*:+i" - f,taA J..e Y,?

"l* o-: m ln q .i- g ,.grYy 6,iS j> t-lf

6J;* ;;il 4aLa;: tJril o5;.aU (f I L Jp 9 ;K*
jQ<U J<-;t-L".Jl'-t^; o.:l: r.1i3,7,.:-l .t;5- C-Jt- q

(-iJl) :.t-5 W .tF,J r;13 a.[- ,'. F llti. \ .Pl GJ.,!

&.,* # ol.'t-- (u) 3G fr f r n .51*i;J..,l*

.G Jf dt j q .-.-lt 1.e) 4) fi -P*,glt-3l;

F-ff dr* JlS,l,

\. kg pr--- .gl;1.: B,eA .iL--Li jl .<-t g L-lL

.t;|'s frJ 5t-lLrl ti ,r .,l,il .JbrF .;) j o)y

j o,r*i ,P;tJi 4i -;;U f-r \ e-pl,rf"(-, ;t-h,

l, fpl ,$ss C uLil -,1r.1 .J-,5 6' J;-S t, W\ :S f
,t-*-{,-/ JL-el Y.. N.J-lr.-.<,-.J.fu &tL,6 

',l<b
..(.;l.r ,41-rt- 4+# \:"r-, L/)J. )..fu ! .J;5 a-t'.r

;tl-1, ,5-J \lscrc J $f ;f$ i6t-q \ eJe g

crl, lJi -lr oJ-.l r-b.-. gb:B jl J-"b .,(.iU"r*

.r--l:l

:lr

200 N
",t -*._

200 mm

..L.--
,i

100 mm

I *-_*-_-

f-ff dr..- JLS.I

It ? llg r- d)l.1.l .<-JS 6i5 e- L-1\

ul--.a:. ,1---V lfi J 6gLa J-* \ ol., -1, a, Y/Vo kg

orl.r stt-:; 4-4-f 1: .l-15* .:Jt- 1l 4et^4a r,l .Jilo"t-.X

L-nr .jE ar!i-, )),6lo,rl: ,r, l,gl*:..ol ,t 2.1-:l-u"l ;).oJjJvJ.Lj-"

tl--lua,.rd! 
-*cJ" 

n+.f-YL: 6-S 6 ,*y.ty,-f
,5jr;l .-r)Ul ..r*!,-f \/01. m/s &l cor.5l;l:1.r.5-eS

6-r< ^ ., eJq J otsl) I, L.ta J "5t<L^r1 1l u:v L,Q

.-tJ n -t*, &Jr yl 2: l-1

LQ=\lo\ J s I'= \Y/AVN'S :l-r

r-r I d.t* Js.i

J* ,. /"+U J-p * ) r-q ;tU;t .,,Lg t-YY

e) * e- A aJi )r, P JJ-L -wls J f-r J n r / \

u;;l .4;tt 1r ,.1;5- .:Jt-- ;l J i*.1 o"t; {-{,gloy-l:

cJt-- {. ,rtb +3J' J) ./U"t 5 
"r,t<^ 

.ty'l t^s

djil ,-i)til .-to:,r" c-r 
-11 6jr:t ,:--.r. ,-w2g if*

u3 oJr-.x , Lb .gjr-l 6 -ua: eit e ,>f j*: \ h,Q

f,-:-l o.t-i

f-l'l' ,l'."0 r,lSi
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l".V JL3t^- f-A ,j;.t

q t-* :* +u" oef sm" lF a'.6,',d35 .$.)b ;lj
,j'tLJa, J<- ,t1; :tq''-l ? J S./ 's7-t Jl*) L-J

;r 6 
"r,tK:.o 

l)m" f-fr D Jef ;,1-,1J<- O) c-;

U.F e 4,-Jlj l.i .r,Lt .jri ,, JC (c) .;; ab S-F

t+ b-,- ,y-l el-- i l: 0.45 j*J ,J:;*.r {'o tlt
.J;5

,e=Y"'b
r ,,\
I 

- 

grl .:-

\m"+tm 
' J'

(k
n---*

(b) (c)

r-rv drs Js.',

:l.e.l ;: dbl;l -Ulj,rr 6 \m f-f r .gla,l.,ll !-YA

n-r 6l.r m (rz c 4 J^ e-f st,r;S 5r.- &l eW.t

&* 1.,, ,$lo-\-.i, Jar' I J* J rte fr+ q .r-b+
)! ul1l 4;11 el)l.g J-d., l.ad.J.- n' 6 62jx.JS.r'

i-*-.:JL- ;l a-eJ ->,' -St .5,-l 9113.: cil:-;i 3 o-u.i

r::rf L-n-,1 ,.a-l Q = o G;a- dU cJL- q t^d[., 6 At-f
g = \A.o -;r 1; be-L. 0 ,3lo-.jl; cJf 9 a1l;l U.1 .3f

e -F "* jl ; -ry-L^; lilj .ri l:6rS-f 3 n,lll ..r.5 J=.*;

# P"e Jt<L,,|

r-r^ d.t* Js.i

6il t e;l:1.,1i Y. kg ;r-7 9 ,*f rlll l-Yo

"J* ^+ 
r5l, o kg fr* -.,5-f J otf 'Sf J)l Jt)

I I lJ ,'- .l )-az r = , lL m JJJ 4';rl';-er Jl>- -rr 5*
je.*, ,oL;tafi ft---.- Q. :y-f 6- .S.f ,f"-- :r>

;r -rfl .r.,1l:*.- .3; c-t-: g = [ rad/s .1r l-, al-p 6l*,-i1

11 D .-r*,J-i,L U = '/1 rn/s -,-.1t. ,f ll r>e ,u 0 = o

y sV* lt )1 ..r5 o."t-., ,'>-"1 0 = 1'o r-(-rtSl'o

.# .b-e ;sJ.A;-f -e

U=./AVVfn/S :tr

f-fA df.... JS.f,

)l s-* 1K-.r -, ,5^'-p.rtS 6U,5lJ t-Yl

f . km/h &.*,611b :-p- )JJr -p nJa;; ;;)t1
D r).e .*,,5t1!,.a1 U-f * jl .>f -I** tr .glr.-f

1, ..t---13i c- -{ jel 4iJ' t ,J{--r gt*"n 0., l-r t<Jl-r

\A m r-lJ, t+i fr- f y yu e 7l;,c.r*iJ". d/-""Ytl

.c*l jt*i- SVf 6111>;511 ulr .,e 10t2.

30km/h

f-fP di.... JS.i

V *:r m lfi ,-. d-- ,- d"-f 6f 2t L-\V

J4:' f"-.t*- c Gf rt f t dl,U) Y, J-b y .,,t*-r
J-*- cJL-- -2r Lr-la:? ,ri.Jl * Gss t. l-tol ;r; o-Li
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llr.i 6-..- .S+- - r.rt{i ,H f .A

.€ ,#Q:m, lfr ? ril .i., .<{ ) t-f.

a-;lrl.;i +S mt lfi q.glul-,;l \l J-b + g I L-y

t 4- ft.c-*t,;lfsi.t-..:I! .#l kJ,--, 6ss l ;r;l1. ,l
.gt*-|, t-.t t6^.* l'(.Jt- .,1r .$.9- LaJ clj$- .:Jt-- ;l a,lll

1)1, 1 a-.lSl 4i d=-j 4, C-of D61" ,J';la 0 e'-j' ,:lt

"-"K ;l .-L5 j--:*,j .c*l I = . ..1=.tK.,. l.s +'lsl c*r-

;r .rjl_,1r Olt:c ,l-,1 a,l.,;l_9 4- l .r-5 ,W-e t^.ft-<Lrl

r,-;t F _:'6r il' 6;p

'uhr" = r + '' lrsl( - coso)
mr) =lr

p_y. rtr...r 
"fS-!

It C c5l"::Lii olr..t ,Yo - Mg ,rlr-l-, dr5l9 ) t-Yq

ft .tSn rl-.- r-e,-- oo rlJ**-x q\ e:t lr v/o Mg

,,.1-l ASU f, Ji 6 j.flJ C + JJ<- iJt- jl 
^1..--l

i-jt*' ol--3 4LrtK.a lt ,fls D Je)-:-*-1 L-o;

.1r _9 o:r5 .-t -rl+: Ch- ;"_! w 4J lJ s = \ Y m

l.A.St<Lrl 
lL.; jl .+t g6J rr:.*l B eU L :;3,-y a.il-i

*-$ -b,t oJi tJ j5tr s aUs r $; )&-e
U = \/\A1 rnls :lr

P-f l dj.- JS.i

_--.--.*-4
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p)4 6lr-lr" Ot-rZ f -2

1* o\f J* -it ,_siss {.ri-L,J a.,oU" ,-LJ +!l;l lf €-f fr^-..- 4 gl-i L-L j4;r 6 air* +L,1,

1L5 Jt - L 45 ;_F--S .Jt$tt r, lJ- .lU"f .<.,Q t .t-S ,-l otf ^*'-f ,rn ..)i ;: 6 cjL fol.p l-r

J.->'-...:*,1 jts_*t../-YLi.: 
".*rl ;l ta5l.1 s s_rl1'a c4,5to;3i-y,Lao_,;.,*-l .Lr.*1 ,bdrlJi F,#C

,p-r ey .i)rl--. ) gVl Jyl'Uy 4<!.c^-;.ii!-,-<tt<r  'JLb, J-.gi ! 
",,,4.,r-l -rr 1f J\f

.r;1.:,5rL-1 c-..--ol ,-bV Js rilJ) 4e. s:6 q,Gb.t 1fr '/yeol-tr s.))t-.<Jt<" st 6 >F,J

t-.: Cr*" 
''--+- 

.<+ * 6:s-ts 1f olz-- 9i.1r 6.:-,1 g:a ,.lt-:a gt+Jt- d-.Wjl ,F" t-t- .lt--ra c,lt-

tu,U F-* L- I *:tj ?.W aU-- d;1: r.l-l A<"..b )tr 6*-*t-l r'lr' r-1.> iJL.o )l Asr pr bl1._-

.-"i .(-- a:4y. d9'lr p-.7> ,616 ,1e1i "<-. cSLaoJ j-i rJL,'i .C.; 6[*,ly.o .<,- U- CSIJ 4 .t-# ."!J
,-; ;$:*. d-t('?;1" ,* ,fl-h .:;1.: gU-.; ,-,i .tlr, tr! .ll;* ! JU- E ,-s-ylj.J, .i- dJJ) f+> \ s )-*-,.U

.n-iC )fr-t.6sV lfr )t ta;i 1t J-at- ff .il-,,"y; .--- q 6 r;b cr,t-aJJt*< tbs-,: jJ; y._;5,

V&c a.Eicr.o Ot*p Olr_* e.F

,ri+*Ar tSssts * * jm'61:.* trl t_!.rt-r ! lfr S -u"rK -h r\t-oaJ*:-l- &).-
A-;J<"* 4l.,"$,-r.l .l: &-:* , )ile bla +bi>. slA, "tsf P *jl ol;.r,iL-" q lt .tFr5t :slt
t3-*, i lAt J. )-f vt IS>JSJO\g 'Z'er- .t;** OS.p aLJ..' 

"ly-,, JS f-fr ))_f 1r a-1^; t- J ufu,Ul
./t+,-l JL-f J<u3s,J-JL 'IJF s 6:ttt ilU--F -l),jt"Jt<" k s A ft.c-*tA2 ,, :y-evz afsf bL-fr

9r ArQ = p2 A2t4 = rn'

:a.5.t:S,r,

(t-\v)

y1 o 
"l4 

t 6t"1 1+ ar

(a) (b)

tc-o Js.i

Jt,*" -l tbi-- F ,SF-t J aL)-u.r-l-rr JL. V ,F-.$loJ.i C-,J Ctfl"4 Ott' 9r ! o)-,119 glJ"t-r:

,rrt<r^ J ,;,/ 1l;j orLiil :y, Jjl ol5!: .JtjL db ):+t G-st -h tr-r Jt+ -l ^u.- e -Sl...li ...1;r:

.J-i! r- >y,c +hi>t J )tll ,&)V elnl-,: d)JJl .'.-,r 6 t-rr.l o:Li:-l plr otfJ,-,
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.il;: 6.-.., .*i." - fJLc; Jt4i f l.

6.:*l Jv n J c4tj abi'* J'l.'J' 'JJ tn p.gl -;r 6 €g orLiil .,91 c.Jb- jl qJ-ll ll:-Lr;:

eF 4,*,sV| 6. ss >,t4-f f-.,a rlji ,^--; "(5 t ci]-;la- ;,1 .:;1.: )-rs tsi -rr.lrs.5ldb.! .l:

,rbr,r ^"i5.l,tr 
V .t-- ,g \i./.! &JF t 6)ilJ * y J ob)-u &)V C! "l*t y'y 6Li3 6 t-*,1(.r- rJ-

tF t-.t 6sl; 6lt1y ;-l 6,isy g,.r L-oa j(r 1: .g:-ui 9t-".-- \ )-rC JLet a:-,- ,;,-l y etf ;16ls
..:-l oI! oa;h

,Lro-,,t ,-. ./-L q ,T .rU il *V i LL;H J )-tls a!t-i:l| .r:;lLc ,t-i€ t+i j,U >F 6 6:;1j,. -\
..uL :973,. ft t 12 J Ar ss..J.Lj -"E

-,: t#K .tl t: c*l ;K-. +5 FU-l )W Lt .f tl st Az -s At , lEiDa' dltr JL- J tsls c;Lnlr* -Y

r .-uq ,r-r JV
.-r:i! .+-1, ,lrE d.l.r.l- -r: Jtr J ojL ,rjr -\"

lj-+, r:.ry, LrJ; f-r' ,*; ;r c-l .i.;Lc ,G 6 -r-ti ,tl-l G ! *tr XF ,re.rl- tJLrt-r ;L; "r--ir1

.-r- jk..-l-.a *\.)*.sitj g:atr ft"* .* tSlt.t-L j4;: l-1 .J:L, n!--l 6 tilL; q #

,rtu-fjsl J*t*J'

a,5 .u-.ar,re ,)t-:- t ,rt j t, l-, t--.^r- t-ob J.('..1 'r-19i .:-.1, ,-+-lil JJt j "(" '(J t blt,l lJ G 4blJ

,.lLj ,: ..:-.1b J--olJt Lm J-lJ '/-t &-lyl f:.-i/ . At.)L,j tr I "t^itr"r' aJUr- rr..;1: f.;a dL^ p:.-ri. fJe
ALi-- 

'F ty ;-rC eV aLi>,,;l At clL.; g Lm F-lil t td!*l ,f f f r,L"-a l.Li'., otst lfr N + t

J) f:*:d f -f -# &";.lz1...$b"f .,iti r..*; rtl* At ;t"j 4trU , Az J At e'b e!- ;r dr.i .Ji osst f-e. s

;-i€;r;- At crLJ

AG = (Arn) vz-(Nn)Yt = Nn (vz -vr)
:.,i -r: 6 | G=m'Av )-r-,1 aa| 613l-- .H J&; )! .hl.l f.*'!

^,=n\(#)=#
:p,;l: [-1 d:L, ;l q;l 1:

(t-\A)

F"lil i : tti t{ rbtt 1f oU-7 ol;, J t-t .)t--f ft-.t- '-*- ; rvl., esi b-|.t.* ol+l.r L-'lA d:L'

.JS 6, sl -p I I s' r\e -*,5 -ll: -t

6rf F e-r bl;, ,.t*,StbJ..i;Uj )l asV,,F fy F i|:.ll;.r 6 €e q-f J* )l

.:.1b.-j1t!; gt'a4=;: q nS G =m'y2-m'vr=m'Lv :c,,":.i blte q-i;:..r-tr.l bi,Sts-ts J p--rn

rr pi..^.,* e:+ ly-j i*l P yly g:.:- dr-l .rrl r-; gL; q caj oui l;7. F:-.i- tr+ .sl.l .!* Ol9- q dm /dt oS n+t* c-il.: ;i.r .r,.! '

..::-l o.r^i os$'"J L-1, rr" tiy Ot+r+ Ol;o. Jb.r#.k qdm/dt ,gl', a'.m' j.61,: r'l 1l ,s .Jje. 
"91r, 

'c 't c4U t-q O!.,+ *.1,p .i- orl.
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fll e,,+,.strt+ Ot-ra f-? i4

,oJ*l elr*-l fr- f---* -P \-f -;: 6 l-,1 e-f - si 'l-* 
aJ:L" 

''+'. 
.5LuylLf jl .F" dtJi,r" Jl.>

4i t+ .c.*l (;- .lt-.f) 'zSy Jt- -rr .rl1! 3 (g-f .-[tlrS; .Jil--) *I.p .ilti .J"U L ft^-... b.i-l -,rr .1*.t

;: L.l .ry ttsvl-, l.-1 aJ:L, .iuS lll3;,-r, i,,-|.*Q J o)t c-{U .U-q clt-.13 cJl-- ;r 4ri 43-,1r fr- .f:--:.- )t &-*

t<;i 
"rU 

,ri[ g-..o b f* rl.li +*-; fl 6 rr5 $, ,J+ -r,-tr f.."./ / tsls &)V ebsi dJS,-,|*>l

.$Jid" Jl-*i

tr-t" Ot-* 6tl,g*q,,1o .91+,911 F:ij49.

)JEX,f,-oa"!* 4b .+i'l \:*-r, ttr ,.lt-:a .gLrary 1r ,5lt3l; f-f cJt- ,.gly .rgL:i S&J-rf
,SlrJl) f-f .* olt L rr',1lr Jli 0i;l 6tl- t- -i -*r.- rJi;r 6 O c+tj aL;: Jf 

'a )V ,Slssi qL; -r:,-i"

.;: ,.lt: ^-i4 -5-- -,1r L-! rlL-ra Glt 6 :r5 oJ-oLi t.-V drL" I blyC \ '>3t";11 ..:*l lll O Jf f^-*
:-,11 .:-,1 .:r.,r\o 6 C,*l

2Mu=*'brdr-Dtdr)

6j:-* Jfu -" b|rd lt s,t-,t' aJrL, ..t--XLi l-.i.r' JL^ tr dL-,,a ,itf : 6ssts eWf 4{,t<^

(t-\ q)

(1.-\ la)# ;l=';t1il,x,v;,;'ii,"t';f,,.)

,fl-i L-i olJ;s' stt' &.1t 1: 1: .r--xL u' O '>1V et' )l Az t At flf .43J,.5La1lrr, d2 9 d1 +5

.r.r rE 613yl;.:S f y ol-* ql.,1 G l--. f -f ,!-1 aJrL,

6# )r-rt-S..i)!* ovL-'-u'tt+ aSf +i;r 6 J:-l 6lorL tt-r !ll-, f'-\q J !-\A ,.:YrL,

-p )l fu: r.:ll.r.rr b3)l ey.ilr*5 *-i-r q ls u-11-- elasi..).!rL, iril 15.:-!l: a*y.t-[.$rl:

.-!*i!a ft^-.- ,112> ,;:nt".il-; -l .lL--,a

J,-t- rt-f .;,-l -lr 9 J::*l ,:Sy t: c+E Jef ! 6 rf JLrl .4Lra:....- y bli.l ir.q"^.l l-r;l ,.1-b;

t :, EMn =fro s XF=G.*Ll \lu,L-L -9Y-\Y.gL-,ori-'.1;r)oJ-..xft-4"i1 .5Lrc..*, ql+6&-iil:a--9;

ss-f i Lib:j>j, .!-:-9J>rr.-r;tl.f c^,U gtJ-, \5f Jt- t) 6 s:-C JLrl ,r,-tr--.1 q XM. =11.

.$L"l .ltr C+U f:.-:r..d:-rr .dl.j q C*; 6 C--'l O,

-2: 9 J-o.r,rr 0l-! lJ ,)-*t )tt[5 d o-t-! clll gF gt-t clt.f jJ^j ,Sl-l Jb" u tit-,2 a' j,* rl,b -r,

.r:*,1 a:iL ,Jai t-\1 i t,-\A .iY:L"
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.rl-;: a:.-.- .4".t - fJLffi J!=i f lY

u'

(^

R
- lJ.

gU OJ

f-A ditoi 4Lt,....o

t p ;q ,A eJo;' Ch- ! Jt-.ltl.ra soJ..! orb,)t-! srU..r'.t

j:-'l: di -U .Jl.,.t fj) R Sti eu,*il-r (a) .-rS.r, e)>.Lo \ u u.,-
gri c<.r ss JD jl;6rz c4tj tbr oJ q l5,/t33, O).15;:1, l.1 o;,i

.-t5 l-t- I ' t-o . -J r: n -1 -r o:l:r-lt-J.Ja)

.# 
- 

6 Jt.. ;t .r:n ol.,^-o r., .y rl-;i q-jJ:(a) .:."-j ..}.>

qJ o-\-; l;-7, a:-...- + ey nJ:L, ..:-,1 oJ--3 o:l: dtii .:yi"rr f -f

-F J oH d)J-i 
-t-i 

tr.rf"f JL.ety 1xtL44 9:1.r,r^iy -# ::b

G>S-tl U Je)r \ ,f s-f 1)' ,L.e ,- tlri, .Jl.* e5l5tr'l jl ttrf .I*.e
.*_t-d,_* Uf gbdJ:" ol-; J1@-l g;2)g y.ly.

Arl., = u'cosp - u = -u(1 - cosp)

AU.n =u'sin0 -0=usin0
drL" 1.: o:l: llri \ J m'= pAu c-*l -n\ 1f crL-r,7 ,.ll;3

u/>

*4___,
u

- - -,/-

o

:p,;l: [-\A

[>r, = m'Lo,f - P = pAD [-u (l- cosO )]

P = pAu2 (l- cos0 )

P = pAD (u sin0 )

R - pAu2sinl

=lr

:tr
[IF., = m'Lur)

u iclt GsbJ. C"- tt 'l-'l ,lr.6JF J) J!- D' G-V ief ,5,-/ ':57 oJ, 4<Jt-.,1r:(b) C*i

\lF dll J,.fu i-l;l:* j uy fl-St", t '#t.#a."r-iL:"f 
D-u j,'.,. oy tu i-J JQ,,-r- 1oy,

.uL =(u-rz)cosg +u ij,lJ] 'u.,1\'tr 2:4;V+i13,, C.- q.:*,1 tlt u'11x n"il3,".,:-,1 oJ; 0.:1.: oV 
'fsf

:,.:-,1 ;.:--.f d..G? .2: C--cr- -)6
Au.* = (u - u) cos0 + (u- u) = - (D - r) (l- cos0 )

At,r, = (u - u) sinl .>;j..o q yc,.6ry -rr dU-.F \te)' -# e"tb..(u - a)sin0 ! c-l JlJ. D' jl y +ily

._r_!"f

oly,...llj:r.,/-l ;:-€.lL-; -r-13 Jf.yJ4d(*,6.:-l ef )l.rttt,m' G*,-1f J\f bla-

:r-*-:i -;r .*t-,_f ol-fr ot, Glt )l.lL-,l .r-li ;r 5 c-l 6rfr oSJ'. e ,-..,=. ,11$ )l ,glf
m'= gA(U-u)

:g::lr ..iL.a:i, 6la21x, c,J. c,.{r" ;r [-\A aJ:L" -11 ---+, - \-t' J-t Jt"tt ti

- F = pA(D - u) [-(u - u)(l- cosO )]

F = pA(D - DzQ- cosO )

o[>4. = m'Lu,)

vl*
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f lf e.f ,st-t+, Ot-.r f-? j*'.

[IF., = m'LDr] R = pA(D-u)2 sin? :lf

u.jo gKi

4 D /q/ ,,^^ 6Ub cl@ ,l;ia 1.1 c-ul /.1/. Dr ,> ts ./oai 6sy2 6toc.alo q /cl o26ul t-V qb^ )l d.6(b O

.r/.';r DF, Slq. -F Crray t ttQ U++ao .tfitl ol4;u x c,.uit'

f-t ditoi ALt,...

6t) J Jlt" ,-|.r )l ,PV ,.ll-l if-.-^:* rtaql .;,Ja:" ou.l1 o1. u a:a6a \tef ,[-o C; A:* .S S,:' ot- tSll.

.{S;4r., .;

;L-{l 615 if-l.rQ J 6)J >2e o1 Jef tu,r.!l oJ..X orl: rlt! t-o d;J,.J dI:.-. J* t, 6 R 61r::p
JV-,5_t-)lo-t,t:;l_j(F,|Jl F),Ssi)lJeV,)lit"l .o*litFSsi L..r;o:r..i jl+,| tlS.J.o:,r^J

:c-l ;.:--
IP= F u) P = pA (u- u)2 a (l- cosg)

;-*€ oa;"., g;.7 ,rsl-r+ l.l-t ss o2,S-- )f J Jyaa J) 6rlli -Fls !y c^t+ oy tSrt

[+ = ol p A l-cose) (rl- 4uu + 3u21- oLdu 
(D-3u)(D- u) = o ,=t vtr o

t-sljl 4-.? s orf d-&.. '>t"S t, CL--r 0=\A.o a,-yl-,; ."1-a:,r, l) P p- Jl-i,-lrlo u = n !r*- lJ) ./lJ-
.JScr, r-J-1, l-r ,ig s :i C_*. , u 1l 2l$' y ('

a-i. d;i5i

dQ- Otft- ,t->ttl ost W.t^+ 6lrt> {*.ri -(.t J- r5tth;t^ hb {dO ,, 1y,cl dtnot ol,1o; hi.t dp6 @ e-t ,t O

/l).-i^ ,/*-*ii (!t-t Lt. olre ,( P A =(U - u) St+ o, m'=PA D a4j ,2 tlud p/6 p v+u /c-*t dti4^ Otno ,rp, ;l g+lt!

;c.e u =Dlz 0. 4t7. u a\1t.
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.ilrS d-:." .<.::* - fJk? J.-3 f lf

,---l
f-V dtoi 41,i,,..

6lj: C a"Jaii ;: s A cfisf * 6l.sl> B aW :; coJ.ai o2;$

osji q c4U dj ;l P ,F;U-l ur- rt-:i tr .*-U .-t-tr"f A" 64y e!-
.:j-:,ua g1l-> rli;l u \t-ef ! ol; o:l: 4LLi d.4;;: _p oJ--1, >js 6>sts

P u:,J.6Js4,f ,rX Cti CUI: j:V.-riti Ct c4U Jt<" p ll
.J:i--J^.: oJ-rJ ,t C d"i; 2: M o:,^; )JI:J.S J

bYf
ua

GJi ,f .,S g1-,1i oJl: r.)L..l..i ,.)i .l-ur JL:- 3 rl;i +"=..rj :u|>

c.1U .J, r +5 o-,1_e*i Jt dl .iy; q I .lu-i,Lrcf M 6:.,;JJUi.f s P e-n
Glatt 1, o2)V +5 .:-,1 6)V 6ti &- PAs .J"tf 6,:119 ..:*l ,!-a:.

.rs 6,' is s i "a,:j::;flfr;;?: r"

Au=Aolh
Jt*tl ft--.t- L-i c--6a j:1: l-2 e-f J"rl t-\A +J:L" ..:-l oy$ G>st,l:r JL. .te)', t6,.1i.,1: e5

:6-rl: 6 JS 6,

:lr

=lr

[f4. = m'LD,] pAo-T = p A D(u cosg- r.5)

T=pAo+pAu'( I -.ore)
lAo )

[xF., = m'ADr] - Q= gAD(-using-0)

e= pA u2sing

lS,s, Jkl .rf;rL ca-1 -,1: l;;1kJ5 J-pl t-\l *JrL,

lLMo=*'@rdr-D,d,)] M-pAu(uccosg+ubsing-0) @

M=pAuz 1acosO +bsing) :l-r-

.r..i,o glJU

,/r+/ t-l\ e t-l| ,:t!2ba Jp D D V 6/+4 6fuye o.; ,i>nn O
opi, c)L*l ory.i at. d(a ,, ofr:*t Lrit4 ,r\A ,> d/ tt 2,,19 ,9lai,l9 b9p c:-a t|p l.lt. ,tl U. "ro^ y. 7rt9 ,9tif9 bgai @
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ftA e,raqst-k Ot-ra f-t ,rx+

!.--{ -^P's--1-

f-A 4ilai aJ.t ,..o

,.:-l 1l9t Jl-- -r) u c-rU \ter L. 6 m lfi .. c-+ ,SL.:1iJ" 4
U. I mi.ri) ti 4:tti ,Jl-Pl,gt Jti -t S e i)-2, 

^1" ,gf .,,r U 1.,1 t-jr

-it.*, m', '4L3,r,r L c;y, .s-rrl6tt- Ql;, q + u \ier
(Lift) l' eti tl;$rl"r l..itf J. tsls,rfut--:jr,-i Cbti qE .rr"f
d-{-- -iyi :, 6 D (Drag) ;, ,S:i 9 .:*l >j-c ;$y :.p; 1 6 L

rl t +-5.:*l C-btt fU .sr$rr .;t D t-"-C et .fi\C tlst,

6l; ,gla-J:t , .Jj,-:u, tg--l ursf s G>:.ts C-b -1r pt*l .;LLi

.r*5 ddl l.1 I (Thrust) ,5t, ,St-,r r d-r Ql;" ,>S 7

.SL-n;6 1'>;r.13,-.r olr-.o t l.";t;o rl;i a^r.-; ,-!.(-.l'.,1r :r!>

.Jrr"/ ,.lllj l.,1 Q I lf ,b-p ,SSi Jai.i 9 oJt-X o:l: di,.i-l t>t- )l J-V

-r) f;^-::" q # It py d:L" e .rf oLall t^.it* \\x-! 6,l,a1j>,'

.€,; Jt-cl 5.,; Jt-

l. dSf .lt---t OsF \, t t-t-,-l Qt;" :.21_9 ,,":1.. q + Jer.llt t-! b\g ,tlj.c \ -;t-
q .:-; ;; s |* d->-*-, .lL--,e r- ctfl-ra :-b.b l.-\A eJ:L" .')Fl .JSs, 5t tt f.-.;- , u u'-) Jef

'.:*l ;;; S;.,:' f"-.- q + 9x Jq4 2> t\'ert rrrd.l1n O\-f ,.s-f .2:.-5.r. JLrl grf 6l-ayru
Aun=-u-(-u)=-(u-U)

:r:-l ;-:.- Sy,:r f^-.." q + 1X uft I tL,>j-' JV-_,q C-.e ,- -*r J

Auy=-u-(0)=-y

_ ms sino r== 

;:r:;:l_ ^r,

:,t-:l: a+:r, l:

[:r- = m'Lu.*l

:,,rtb i.)[-e * J 
"ttq.il+ 

jl .r+.,.:-l ou fa)l m'r=m;+mt AF-V.IT;:6
*'ru - mlnu = mg sin? + D

..t-!"f 1..-r.. ':S 7 drL, 6

J;--,>y-;i.,1r,-t-:5.r:* ,*--* ,S.a).f )K sl_* k 'ef .;:,-rBl: 7_b df j.,t #, q ft
3tS 3 tS u, Jt*."t ,a-ti rll:r t \ mi,u 1;l-t C-si 19 ,.li 1: 6 .:-;l: FflJt ;|<- ;t-U" 6loJ; 6,;La;

.r-L-j"f r-213 .rL-l: 7-b * ls m'ru Csi ef sf

u,UlJ 6JJj,gi -,,, ri .:-l oJ--X o:b gt ii r.: 
"u i e-fi s, ,t-i,-/;lr.i .rLA-l :;.9," !-p', 5 J-

...:-l oJ*: jti I ly e-rA.il-; 'aJV 
jt ,y_&V o-r.-i 6;La,---:

o

o

o

o

T=m'ou-mi,D :lf
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.il.;: a:^-.1 "<iir- - lJt3; Jtii f lt

.:-r.l JLrl L*lJ^ t e)V u-h :l t-iC o..p 6

& ls j-\ 6tr s.); ;t5i 1,, 
^'r = mi, V-* ";,|yC+S.:*l m| :l pS -Vs>Y ldj m', <!r'.

,f:.5..lk

T = m;0 - r) :?t_t+

Ul .J:-+ j.rL." 11.r,b..: 66y,-- ts-f )) ei J:-l a"f .g:l.rl: .;lj "p"; 
ss_f \.iti c-c- cJt-- 1,,

\T-rrgsine-D=n"1l a\lz9o)JiorLiil J"tioJ-:,JjLqy J-v>s_f ;,:F=mad>l'."a.Sr1:r.ltj.i bli,l
.J.tJ; o_r,-l srtL; crK3.,n a;.r,

+*ru otsij

,/gtlt c/y/ ;(Ob.C )i y 6>s,,, <Sl* CtQC ,e'!" )p r6^ny O
./i,p. t/ t-y I Y-lt 6ttUlq .f*Qr-* )t4a ,ii,"b dhit J6 2 c-";0 <:^o7u 0 {Jn <S6,,Si"n Sf( ,, O

,l;ul, gUo .D - il ctotu Lt. y o>g. x c44 ,2 -1) <:a7- 61112 ;;* dL. (S)9tg 6tg ,frrd6 opLia ,pQ t^*l* )y" / O

Lnt,ri(/ dL^,t,d(t ulst,) olui o1t2 r- ;: ;"';:=;:": :":' :r:J::::#{;" 
* 

@

.r/S;t"t- Grb 6s/! J- Oty" at.lii Utrrua

www.konkur.in

forum.konkur.in



flv Jt- f-2 Lrl;..

6r ..:r) ! -l f . m/s \>ef \ .;-* -rl l-lT

lr .: .rrU oL l ..-y 3 oJ; 6.,1t- ,25*; ;l ./.0 m3/S

i,>;- 1.o q:lj ! Jfu ,hlb s.Jj; {,r*A.S:L-.lL--f
I,s t_i cjLr -rr or-_ j-il: & ,Slt;jY F cS-l-f .t-s-,;

.s..r \... kg/m3 :i JQ.-rJ q-r-,
p=vo. N

=lr

tr d)f .r<-l ftK.r u. ?i ,Sls 1t,r<-l ,5,_ t-ft

:i .use V. km/h ,p- )f tlr4 U-.& + r-r :i
^3)* t tt-..J;,l.r1l-e r!.r, -6 1.: ._#l "ljj 

&- a.h :t

21i3t *L-J V. km/h 
'{-l C c{..J 6:sss,1i '>tr-

o-s1S;l .i.AY m3/s ,r-.o--,..i.: t- lJ yi,.,<-l *,,
1r l; -'i 1-tL)^ es*.J-S,r, qI; o. fllfil .Jai q.-pl

..t.5 o.-t^, oJ; c:l: tif 1t 
"r(-l 

.j+ 
"!ti,

P-l"f df.... JS.!

l'D-fP 4li* JS.!

Jit..

"Cboi" 
JiL..'.4

+ .tt_y 4 l-; ,{Lt-, ,i-U;i J-.,Jit t-f \

tss-* c-*; 45 ,J-t, G>l;b c:* s {i,-r:r 5r q

U = 0 . . km/h r- l.1 r-2> Je J- Fl-r- ,st -f T ,_Fl-t

GJt* e5 J-ilo:l.r r.l[.j r.lL .J"-l -r, ,rij rrt:--t _1i .-r;Ut

t't .c*t \... l.,I ,-.lr' ,>r-;r_l .,1r l;a oL--r,7 ri_9Lir

'-t.r-.at a- \/1 kg/S .ll;.-. t t l;:3,-- ,.>r- e :y_f

.l-..,;t 4-i + lt.fisf .rL-;t< u ie14,riL-r,

.-r;5vC

:tr

cr-i) t-.t., \'. m/s &",g t-r l;- ;l ,r:> i-fY

gU or; \*; r ol*i eJLi ,;_.r,- 
-,11 

./Y m3/S tF
---:lr r(; c+tj cSl-r ;;) F cS,l.,,r ;{.l e)>;a.gl+,.91J1

..r-li.r tlY.l kg/m3 f:^ Jt.(.7 ..q;5 r-la., l.1 or,

v
I

a = 1Yo m/s

F-...-)- -<i-
<- +-

u

lkrt
5---"

f-l" l <[.... JS.6

f-ff 4fi..- J[S.$
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cilrS 6-*.-, 5.:j.-, - etkf ,H f lA

30"

*

p = ll.. kPa :tr

f-fv &..- JS.l

Q,l: P;t<" L+ Alf ,o$ c.>l: ,)tji **1 t-fA

&e.* L lr ji 1o:rS ;S.d -h"..A,Jj zlu L-er

ll- .lt-r-ra B 1A s: .JS.r' .:ii.i B .-l)f 9r ;l D :[.;

J ).:l-sf ;t-5 6st Al-* CltV.r.!.-13ry ;LLi 6l.1b

l-*
I

dA
I

L

lx
f-fA 4ll* JS.r,

ol.l ,-lrL.*

,J-r. ?i,,,ti ollg gY! -.,: €f \0. *.,3: l-f1

rLi r-, os1,7-i,5--;l -,i *<1t-;) rcJ-..l dlr$

:l Vy h LLi:;l .J-5.r,.ll:J \. m/s .-- U \Y mm

1-vl-,u, J! *?U..lt_.,+ -tJ et.+.U.1; o-,1-6j +!br

.:11'r! r1a; o jg b\g -1: gilo-Li ,-,ili ..5jyl

h = tl/r\ rfi :tr

..:-l 1. kg fr- ,gllb ,erl

.rL-F ,r:JJ.r,. &-U .i. .,Jt.:j"5i olKi: f.-to

u+J-f \3r L lr (\'Y' kg/m3 Jt<a t',1 u-.l:;3^i .7i

.J-:tcr, >g o1S+J, -,11 '/'A' m3/s ,r^a.-' ,r,: L !' m/s

ItK-:," 1.r 5 -r;5 u-b.r .lLtl-, Ji-lJ 4jlJJ, T ,flt esf
..r-;h6K.; i,U ,ri*3J,.1r l; ;-ti ../i .lr-r5 ,=.-

?n = Ylno kN :tr

.Jr,J"L-.J; .e+ s-i/ j-5 /*it l-t-." "i- l'-\'1

r;-! i----? -t:fl yt.+".", A .l.,ts L-_; 6 ,>-l ;;s"t
c--l-ta YU .i,- .-'t-Jt- lt lr-, dL--r? 9 rl-l or.l,

ri) q l; 1.5,-o :-F-r,ge) 6J) t ,r.V:i 
"p 

I .Sst

O;-r."./A kg/s .rir t-r l) ,5J- I *f ul'*,^ lf kg/s

.s;l2T.r:*5.s ".,1 
VY' n/s 

'fiJf 2lS ,:or-.J56,

.r.:5 '-*ri [6- V-- U.

lrt

.t) ! f . o o.t-j .ltf d:J :, )l ,s-r *i t-W

,g.: -,11 
,5-.- -# .ty'l o.r.i! .13;:t . Y. m3/min 

'#
C)f tJl-,-t \'' mm ,-El: .*li ,51;1.: dJ-f o2#

Yo. mm fl-nA Jt r:l gJ.i, ;: 4-J-) "# J o),.. dL-F

p .51..:-l oo. kPa ttt A-A| ,.-.;r.,i -,L:i.-r-tr.r

o-r-; ,.ii- \ . kN .-i-5 e A-A Jt^rjl .r.6- J & ,,F

* * ! Jt^";t .<AXS J )slJp b3- -2L.Li Lu;U

'r3;: -,i; Jt-a;t ,J)l.t oJ, .'rJ o.-t*" lJ Yt(\'t) mm2

ls-l"O 4l:s JS.!

f-rt {Ii* Js.i
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ftl JJt^" r-? jG,

dU{- J Yo mmtul-;,} 4-.: d))F qJ L-L\

a>p.,lt m/sc^e- .51-,11: n5 t-.-,_1./-k*E 111.9 \/Y m

6J-f ,T .J*osun d:^5'\ l mm a-'. 12 g22.>,1;; 3

lJ .<iJc 31 1l "(- ,,o tg6Ut- J )sls +"f J ufl "Zl)
.+5 n -t*,

Yl;e

19 mm

r= o/qY N

I
-T

I

0.4 m/s+-
25 mm

I

It
4t

f-F I di.-. JS,l

,5-- ,::t, cSst u<q ,JS o.j** ,..r. L-Ll

)l ,r- Y.. km/h ;l s\ ,z"o.*-.Jia5 6lr c+ -ty_r

c+-? ,J<*i .;1tJ" a5 J-:Ud, t:t; u'-tt,r, &B .r-r,p

)r-_f 6lr-^ i,*.at .Sl .S,-l tr)>.:, ls *ls? At^_ltf

a*U -,1: 
./10 kg .li c;.- iJs,,l l.,U -lr o. kg c-?

tr-r u{ls tss-e n } -tl: r-r 6si ,t":,\

t3'a 612l> 
'--zj,r 

6J)g .+L* JJU orl dJJ-.l

-30?-- /-Y

r-rr d.i* Js.r

f-f l df..- JtS,!

)t p ;q rA CLi, C!- t-., Jt-"..ru_r,1 t-t.

'lJ.J .-ll>su 4r c oJ-.l -,ti 7) C-& - L o'*i +!La:e-(i_-J'rJ?-

-,1t ,.r:*; .,- ..1 o-l--i o:l: r-rL5 ii g!.ir 6 S.f t)FJ.

-Sl .t-"-.J ,1lr->.a jb3Ll 6y y:;l .i- y' q,.rt-.f

qrL-a ,-rU-5 \:.*; J) )^ ieJ4.-LfU sli", ..,jlrJu it-
I )* jb3U :, ot)lJ ,gi & J $!. $lJt ..,i! ,U

t:-i, o-S C.6si L-; n4;; r) .)r J,ll3,- j-,-U Ch-
.li; ;l:-91.; c-*)s,-r.iti..f jlr-9U J >_* I .ry F;Ui

.51-rrl.t"l )t ey - r4.J.a.i)rL, tsy ! .-r-i -r,olr;

*t JL)-- 6ly g;) rS.l.r- jb3L; \ e :l-r ) )_r e

lt Qt S Qrol-f '# .,r) &:+.-6 .J.5 .i*'J l; jl.r-9l.J

.-t rk ltL-f s: 6lJ
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olrc p:.** .S,::j.- - t _rtA- J;^, f Y.

t \t'lL) -,1r l',1 oJ-.l orl: r)tj-i .p J oJ^! 6:tr./Y0 mm

i-,1) \trs 4J 4lj r*;,j:.1 d-t(,. .lsg 
"p,Jt:S

,3,ss f lt e.-h:4r! JF c-- 't-Fd c.rl:5r.>

'f-p rljg (.5l-rlr aJti-L osL t -'i a;;-.-r5.r, rQl

Y(\'-r) m3/min rr-! ,.r+- cJ) .l) 3 o)y \ I . . kg/m3

-ti t-or* J-.ar 1. Jrt-, df U 'ri.:j'.i.r, o.:Lh-.|

,jtl 69ra.tF,_l eV Jt:s gt+.|-rl oyj$;l uzs-f

!-L-, l-,1 .ri c--7 J',Li, st Jss;;-.xllK; 617 F ;j)
..'ns

F= YY/. N :t-r

| ,A'.

'-i
I

t

_t

I es; 't
|<".

f-fA di.... JSJ

t c)-Hf \. kg Alj f-r+ cil.,rb *,i 
="- 

l,-t,t

.--"l ./\Yo m3/s 
'fr.dr 

t?1m lWrl U lJ ;,-J.i,Ji

,F sll.r 
-: 

A ^) J .6q,<j i"i R ,.,U 6Ji .Sd

J.rt-,;l;Ol_r 
-: "[-1: -,i fr- 

.J:.5 gr.:! ?-l jK

..i; -E;r 1m LVtl s Y.. rllTl -E ,.:i )l G*

200 mm

f-ft {gs Js.i

tr .StnJ-tJ 1l l.; l3,r 6sF,-rt-f Lr C ulsl,l L-LY

B .:.*, 3l U u>e ,- lr lfi I .)f ?": 1.1'l- P *
s 9t t Pe #t Y B s A..,, l;^ JKa .-r;ls,J Cit- q

crt-.i ctLro, .-LiLs, Pn S Pa r-lJ; ,;bl 'e- qtL^JL1i

dL-.loJ )l ,s-* jl ,.rl l-r l-* 6t3* sL-r; , D t> upl4t
R uiil t:'-ir1 63.,, , el-,-, .s:V .JS 6' h)> , C oil)

.+5 j! , A erl' y: ,513,o g;Laor'6. J @l t >sls

* =+lo,[, - #],' * (p o- r^ )] *,-
-"--r

-I u"
i=d

,

Dia.
=d.

i

i

r-rr d.t- Js.i

.-.i A c..tu nJ-t ;l \ o rnls u-* L ly L-LL

.l.F'l otll i34,_*t;i .J-1'j .i- BC * -,113 ..tu-i

JQ : \ . o. kPa B e';' Ji c,.- -L-y. ,r*U-l -,1t*i

\Ylo kg/m3 -*lt )f ,gt-r -,1: j -,1L.."xi ,-r--l ;r l-e-.o

-ellC tL;. ), u.-- L-3-, Fk-l JL;t.t*iLs,
o;l.r-il \lY\v kg/m3 ,ji ti rtUr" .Sff JfKa 3 \ t. kPa

J €- h--; ,2a: B 4 t. tslsT Gsi ..>-l ,-t:' ,S-#

q*t*, ,_#;,;-:l: a5; -"rU r:"6; l1 )_ta-f 6.u,o)g

.r;5

ls-lcl3 {li- JS.i

,,SJ,3st 
'tr rS\;J) ,J-;l;o-.j* , 1l ;i'-L-Lo

't'y 
,:i 6 -r;qd )! cor l vi c* e .S tQ e *

*3 U.A oy"*x;l c.7 .:11: olr^-o r l_,1 or[+ 3,:-, .sty
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fYl Jrt- r-? i4

'l.'-jt'l

C

l'g-FA 4Lt* JS.l

rL.i-i c--i 1kg/s .r, q oJ, A er;.;l lg l,-11

B e3- *!tti ;l :- -rl.l.! tr _l ori :.113 \ !. . kPa ,rr-J

J t0 m/s -*lt A _s: tS>Jst 61,,-a t;e ,-. .t_r-e eV
LSJ.F.J-lLcrrf1. m/s ll-nB , ulJf 619 '>"or-
nJlA lL e\M .r-:"': lek:S sV jt.,T ;t;5
Vo.. ITltn2 r'.\,tA;r ..lt+F * F.-r-:S..,L^--

..r"!r/

I= 1/1{ kN J y= \iAV\ kN

M = \/\YY kN.m

:lr

f-Pl {fr* JS.i

o*-U.<1 :fL." * Lyy F_t";i.i- 1r !-!,V

;: .15 5r> dl:l;i l;.llg t3>3", '>l;r44,;LJrrii
g,F F 45 :F'l o-t'otS roJ-.l o:b dt-j,j +*iy
;l r.;13,.r-i.il .S-rf JJ, \, k = \o kN/m,r:i" t dr*t/
4n.d)-S ?1 lKb y 1sjg 3l uzs-r:i...,U-r-;rU
;l ,+J-r ,# fl.+t-r"r dt-(, .'.-{ \ o. mm o.lllil

e)t' pt3i^ 1, ./i jt-F D tur,-r*iL Y. mm o.;1$

cl -.4 r+ .-.-.,, ,"-+t*^ ;r"+ .J1.5 &r-t l;r o-1..r-3.,11

,C*l -,,[5 Jt- _;) oJ..X orl.r rlL,j"i --4-y 2> eLyy o_s1$,

..t;5 n-t*,,J:5 Jh.'.i 'p"\A Llai' 6 \M)J\.":S

11= 0\/L mls 3 M = Yl/A kN.m vtr
+.s -J\

lc-FY att"'o ;g

J-r- ;tJ-;: +5 .-5-tr3i c.-itrSrrt-n t-trf

oi.+r c.jlt1L^ ;-,1 .c*l Y/Y Mg f-fr Clsl>.t5.,,

\B ,Ststs 6lr-,,' ,*-h :t .9,.-a 1Vi -,1r l.;n cr:f .*r
l1 .:-;- . C ,,--V , ,J-J) C*, jl Ji dti J )JJ' e;,
l_*'Ststs,bf fl .:11:u. & ,-t e-, )l ueli.l ;t
,.Li o, ot(ir ,t-l t-s el* L-t-;t.i.i ,$! to mls j,
l1-t uzya;-t fJ-+ .J-.5 q*t'., ,yj * -,1r l.,l1 m

..r-tr.r \/Y.1 kg/m3
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dtl),! Fi..^.- 5i+*, - p,t{- J,4e f YY

'4 3oo
/ t.--- "'

I

i
I

600 rmn

f-61 4li* JS.i

,S-- 6,92 -,- 6 jl;st ?ssJl, ot(1i, ,51 t-OY

c.rt-l je 
-' 

t- ,c-l oJ--X r-oi 3:-=. el-2r.LJ

j,-l o:9i elty -,11 
l, :-1.- ol; ,* ort+ dl-, J, Y' km/h

d-rJ;t l; i-11. Mg rj.ir .,-o )t ?J)J.t.Js"r jtr

is*, ot-(1i, C cr.i \Y m/s t3f U r3.- loo 
'lJf

sQ ela.>57:l-u,.l 1: W* P 
'*tt 6Ji )r),1

;r+ R .ht- dV Gti s o.:f -,t--.- l; '-,11iy.,s:1.
.{-1-91 li'-1, l; c.lt-7 JW-fr

45"
I

V

.'::,,

-'f

. 

. 
"-.,"f 

.:'.:-,.,,

''. 
t .

" ''!^.. 

.

f-Af df..- JS.i

dlor ;l D r rlr.*, t+ lt l/ .r;'.:e 6li) t-0f

\>ef ! -f .1t3,i -9 Lr .::*i l-,1 ,Ji 9 .lf ,"x.(, A 6,ya',

\1 m3 ,ot-i.: ..r5,, 4J4j \ 0. lTlITl -b yB d-/ ;f U

dlss> &.* ! 15 r-9--- t-r,y".h jl d.ir lr l-2 l-2r

jt*:r-r ilj -5l .JS6' taqb.-r:5",. rt5Yto. rev/min

q ,i)r J 6tJ)t d;J r, -i e:\'t \lr .t, ,;t-r

A -h;' rm ,f ltr r. JUt5,-!-b r5l3a l-0.

;lu ,.-- r p Jq I 19 .*-*l *f :lS,ju -Jt-'- n,

B uzs-r riLa: ;l D tlf lr -l o-tJ ,JS- A 6:31y r'.iLa.r

)5 ufiJF J 6)ilt a-!tr.: 3: p .:j-:,ue oJlJ dJtic !

-,-, oJ..--i tsls R 6st 611 6laL,.l2.$l{rJ sl} f tV|

.-t--,1yi.:--r,.tiq<i Ly ,rSt* oIJU4<i d

0-+0
f-6. di.... JS.i

-,i ,l;U 4;)L ,L:-i c.-'.i 6.J,t-!.Fi F t-o\

c# ri) q.rt---r f .t-SC tl; ;.t';i t)-f rF

* * l-1 ,5-- p,,-lJ-r J) .-r* ./YA. m3/s

P * .I--.J.,1FJ 4yl ,; y-L n.\-A.. tlrnl2

*st' ! ..r-:!.r 1/4. (\ . t; mmz _,rt-i q! i 6)r)r
f j' :,5 6Ji ,oi rJ-9-1r -,i J .,,tS"rJi :* ijt jl .rrf
B ;> -'i.*t-; c,-! gl.sM.--x-"; )Jl;-S sV 't-*,,
..,<iU-l-,1t"i.i .c...1 \... kg/m3 *i JlK; .-u-;3i c*,-r,

..r-q,-rA.. kPa2 AlB rr a,-! ! 6:s:s ?i
T= 6Y/, kN J Y= ./11\ kN

M = \lLA kN.m

:tr
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fYf ,-Ft* Y-? j4

\u--
r

)nt' P t* ;q s' # i-F * e 19 "St(b-al ;l

.rs

:tr

r c*!) VTOL (i :l gb;.sQl:^ ,-<,- t-01

,.sL-;tJ -21 ,r-U -.,k-.-x jl ;r c*,1 .;rlj (6:3 .c.-,".ttJ,

dtr".l; +5 : +- .u4 ;r+; il t',L! ttJ *. 6Jf +

,t ,PVt. c-aa 0 = o a'-Jl) ;l s'lr.i4 &s-f ,t1-"l:

J-*--: -h \.:.e tu ;\r'- c,.44 0 = q. o .-Jlj U rJ$t/ ;;l-

-2r ..tt-lL.r" 41. . kg f.lr; .JJ e f :\ Qt:^ fr? .J5

,J5.rr o.rLi:-l crl; ,:Sl-u;l L.ilJ^ 5 ;*t-7 ptK..o

".ri) 
t-i l; lr- .i ..1 ,iy1 3i a*; ;aaa S oi ,.> :yy

ty ,t-l 2s rL)3- q l-* g-; s S€ i.."a., {. kg/s

\.Y' IT/S u-+Jf c2j;X .s> llK '>""t .r-tr,-f \A /lJ,

;Q L-r l-:- .-r-l!"r J'-? ;L.'.i J. -tlt.;i ,U*; ,
n--1r-;) o--* :t-Y kPa .,-*-i rt-3 t{ J \/Y.1kg/m3

.ty-.J.J:<, ,.t*!t,r, \/\. m2 ;i JS .>t- 6 6rsss

Pl-;;-.7t-i;- ,t 6:_* ,_rV-t cJt-- .gly | 0 a'-jl;

.-t.5 ..-t^, l-; at ,t^.il1a

l,\
r-ot di* Js.!

, P=fg @' lr \np

', I iil
f-AA 4lr*

t.* d.,tKr^ \ Lrpt'' P JlJt,J..iL ./fY kW JrlJ .(J:-iU

.-t;5 aa-t^, o _g.J ut,.*',

P = ./1V\ kW Yl;e

f-Al" di* JS.l

o.rL.i \ . Mg fra C ,_/Uj c*7 Lrt *lJ^ -5.'- L-oL

.J5l;o a- 6$-r -+ sy-f Fl:y.1-1r;tiir +, )ls-t,

1.r .riL,r, jL-.t d-t cJt - 1.: y; e'(J r, ,..ll9i

[n kg/s ,-,-lr I \/Y.t kg/m3 ;t<" t r.1* ,rt rr- ;;;

6tt)r lJ-) F.* rl-Y/. kPa .,.-; FU-l1l-l^i 2r

4J) Irr tS>tss,Jb.JJ P * L*.tttu. o5i,

\/\1. m2 (-rjlu.irS lll L..llyo .jy' .(-- .1: ;l5 r.o

;13 u '.>"o.u J o)11 \A J,l/ J;t- C lJ^ +..t-tr.l
a-il.rr;.r GSf. Lr.:- Jl ,1i 6 i,*l 1[. m/s .lt?

_ss 11a L*lt_* cJ,9l -rl":--i .-t-tr.f ,io 6tl7 ,.tF

.-tJ +t-, tryri rl-t-: t^J  b.J

ls-Al'g {fi* JS.i,

J c)y m lf .gl;l: .oL-i, c:l: dt j-i ;rS$ t'-OO

.,1: l-,1 .:-1- cg,r-L €,. - C l/ .JJ- ,S-- rSll f.-J, drj.U t{

dJt' -;.r..r.;b,r-r d3,-rU l.1o.1.r o-t-i o:l: gLi.i +-y
cs a-r D Je)'.,.:.-l oJ-.i o.rlr gLi.i i l* J\f :.t

.;.l coJ-.,.i ;r,U l1o 6U A_* rJLnoJ b-_i 16l.r ,.ry-!

t o)_p. r b\-fr & lU dJt-- 1: tJ;5 ,-1*r- laol 1)
lq l, :t_r ,Sl-t g:) P ,llr i,.:."-^ .J.i,tt t't.- lr .rtji

.y'U .St".r:"-lyl,;f y e ly glyt.r:i-,Jjil jl .r;5
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.-l.rS p:...1- 5.:-;i-, - etki ,H f Yf

lo-04 <ti.... JS.i,

rLi ^' 
A ,;jS nlLor 1l ,lg ec-r- / c.-? t-01

ol-. g J )-#,-S oJu: Yt.' m/s ylt D :-ef L [. mm

1or- .J.:54 ')FJ,,rtr-l oJl., orlr dLj-i Ji & 6 OB

fr+ t-.: r--Li, -,1: 1331i ,-/-F g1ltl>.li a,--9lJl t'ti aJtjr

J;> dl:l-2i t\-et .>t J J-iUu, .li o 
"f^r;.. 

Clr;-l 1kg

C--j oy 0 a'311.l!l 0J..1 ,l^-). O;l o-ri.1j5 
'*l :-n

y3* Llll; c>J t-1l JtKa .+5:b 1.,1 $l rl.u,l e,

.J"-;-. -b rt tl:,SF.t '>Vt.-r-1.r,-f \1Y.1kg/m3

0 = YA/Yo :lr

240 rum

)-
'-- *- - -r

I

120 mm

rw! iT-tfiffiJ*
A

lc-Al df- JS.l

c-++ 4-5 A 6-5- oljal 611* Ca.L ) t-1,

jl.i J.fu, )) (tt)€r rK C lS 1l .5lo-t-.e f+- gJ;i

p-,h.,11 .rll: J 6i ;J.-; U, Jtrtl .rLl or-.! orl:

lr-.rt-:ra rhf r, &.-,-t\ r$ttc/ J* e*,JLn*i.,1-r

p = -Y,lY kPa) .-5,g YY. ITtrn ey--i .riJl$ ,fsLL
.J_/ ,St+it ;r 1t-L-i 9 oJ-.X st4,-l ,rJ9tr l-J;J 1r (..r,.-

;q ! l;-.r*iL.,, (p = o) 1a .11-J.i yj ,i+sV

f,--Tr- d-:ln- )*b a+.4L_;: Jt+.t,5,_ t-OV

olr$ i | ,lU iJ, 9. )p,s:.l5.i_ ,l fd;l.5lo.t^r..
{-i J o)-5 uz* d-l rl l; g.r:5 l5 $t:,-/ A ;r o1+-1, .i

6 y st +( I ;: l-1 R 6t.* 61u,4il-r .$'l rU:. JUI

.;3J-o oJ--.i q-U jl oJ;j5 1f JL-g ft F ,Slt

.J+ J )sls 6-sV Alasi qJS .J;5 c*b., ,c*l gj)

n-1 ,Jl.J, -,1 l-*.-rJ oa;a l;.ri,.rj;r lfi i 3 or-i

o)t-i t>:J 3 c-rt- 1: \ 1 Mg ...i) t-.r l'0. mm .-l.!
\\"0 Mg J uiL_ ..Jt--F (p = -Y, lV kPa) or,.- Yf . mm

.sr"/ JUil r1- U !. m/s Jclt ! crL -;: l-1 g.r.:5

R' = \/toY kN J R) = -Y/oY kN .7lf

t o+-fi (t) c.itj .glo_91; .3f t ,r-it1-,1 t-OA

.f+ ," '?Jf P .S C r*+. Q 
'*-.r,: 

U l-,1 .-,i

o>.s\ M )JlS 611. 6)aL,\..!lA JIJ o))?i Jt6r jl

gljl q.J5 -Ei- lt s-f b c-57 6 -r.rt*.r!:i )-F J.

ie *t g .1r , Q pJ" rlL_-f d) y t ,p -rLli .i_

15 6;-eLr.l^f +itQ:^ JL.e I ;, ' , .r!:i a. ,glu-j;
r-r{ -b :t p t, :i Jr(; f:f .utr;

C
60.

I
I

I

L

l'g-OY rljs JSJ
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fYA ,_Ft* t-? js;
z
I

-.1mm

-v

*,.
:. _..40"

-,t

)-/
A

r-tt d.r-- Js,!

o;L1r .;.i; ,Sl-,-.6,-*_t ;l .1.-r 4 ) t-lY

r-ltr"f m = \lL Mg Crr ,5l1l.r ,c-l ,# Cl-h ))FJ

'-;rr-^rt l-i .rL-j oo)4 ! 6 Vi c.? 4 Jl;.1.r Ly s

\ J-fu CJt--;l ,cJ-.l .. rid.-; e-* r 6 oJ.^i oJ:;S

&- bt ,U--#,-i c-+ .t$ e:k-i -r o.t i .,: cS 7
)s u. 6l,1sr-) dt-r.: _11 _t 5_*,_/ +J-r l;" ,f.tr .13:=i

.JSu, JltF iS:*..q U= \0. m/S Jtf L \[. mm

-te2r \. :9J> ,o-;! "(,- Jltte \,a!-t StgLel l:,.3Lie

t-l1 jl .''l dU f lJ l*2 u Jer -r.5 ;r,, ..:-l ,Ji ;;-,

t-0 .-";41.:- e-ti.; ;l :aL-al) .Jt**.:Jt-. jl ori

tz = \Y\/. ffi/S

,,' lro ir-l'

(.Ji o:l;" -.1

:?l-t+

f-tf dt.- JS.f,

T
I

50 mm

-9: ;- ,5Lri jllt tLli -2: \1Mg/h .r,r j \/Y.1kg/m3

U.*, t+ grt-.,: 11 ;.u,f \fo Mg _9 oJ-..! :_213 a'JjJ

i:: -Sl )-p.'/ Y!.:-;- tr.r-rr, Aj a--h;l !.. m/s

.,-.11. oJt) eb A-A * e.r: s:*! ;r 6 6,1,s-,rr;

q,-t-, \A-A Ca,i, Jt-eJl i t-tly C.,;t,:i .-r^tL \'. kg

.-u,s

C= Ylo N :lr

{;, y c.{U .J, a- d .51*31.i .J ) t-1\

Lrl-r 
",--J./i 

n_5 c-l o.r,-t .?l-P,;tt; cc-t.i 61*A-A

3.r .j53 ;l-,a,t x-y a-"ai-p1) \/1. m3/min cff cr1)

. !\r' A-A P.2: *.,,i rt i.i .t-r-t ot-*,J+ .,lt-,.i-i

.rr dL__.,a P * .E ,l--\rt (,r.,*; gage) \.,. ftp4

Y0 nrm \ -,tll. B 1r rJ*; l:lr, J"i , 0. tnflt I J.l/ A-A

,>-.jh.,gT gj-;: :i : -,*.rj; jl .lrf .)z;* tr ..:-l

1T u^4, JJli,l5 , F Lr-t s 6Ji,V ,rt e:i ,W
.A-AP)).M,r:e.19t;l.f

v=v\TN.lF=\oAAN

T=Y1/1N.mlM=o[/lN.m
:tr
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.:lrS 6....- .5i!*, - r.rl{A Ji,.s Yf ?

I Jt- .St--<rLrl ;l .t--r1i crJ, ls P ,t;l' 6:-f
*>.1 uislT G|-r-l.r)lil dill+.:.; +5,Ft<, .St<L.rl

, tt--TJ..5L-o;lJ .r*-r r.5 4 ,-pt- 1o:f "J.i1e
.l:-'l e)z;t bo,ri t ,-:*; r:flJ \tef U |l,r2 Cjh-

P = \/\qv MW :tr

l3-tl3 4!.... JS.i,

,13:-* ,S-- 6,la4ro ,f)t a-fr,.lii 1r ) t-1f

I s9--.>5,t ,t#' j* r'A 6 o-t-l o.rl.r gtLi ,5,"rs19;.t,o

LCrl n-l Ai.ll Jel->,r<ik-lJL:i .>-; .---t1,-r, .ti

YV. rev/min :tl-t i* u1ly> e>e ,- I ailr JlJi r. . m

YY.. . kW -t.! -l.lrlyj t Lfi'1eJ ?- Lttf Jlj .rtt

y 3,>iJ.-Li.1r ./q. dlid l.: 2-*lt3 or;t r ..l-lL

4+ ./i c--? ,r ; !+ ctjit .-li{ 611 , /Ao U ,,1r, 6lor;U

L-g Jef .c-l .r;r,:* .J*U ;xr-1, ;l ,r:rt"1r .5jrjl

,ILVL-jii.r;t* ;l-rl! ,51.111.: ,f-fr J4+ 6-L?-

"$-t.51.,11.r 
t-$fuu -rl .i..r" _5t .r-tr"r vi c.+ .ter

L* F td :V >s-r:i c.- Jd,r:--xL o-L-l o.rl.r gtL!

r-5 -r-5.,. S* ;<;;ti I ./i r.5 
'.t.# 

j#ltD

.JuJtt ."i,5 rl,p .:i c-- ,JU-r- J €V *Lii.r:

r/ = \10/Y mm D = Y/oo m :tra

f-tf df.... JK.6

os3$ -ftytr ^; 
bXt crtJj.; ..|5*i.;: ) {,-1t

orlr gl t: dE ,e.:-y '(,- ;l B ;l9r .5tooy 1' 1A c..,Y

-ltyU_:6L-ooy Au Jl;>l jl J-b.r)ya*..$loJr.!
S g:' U-ss dboJ t t otf -1-1e YVo r,.91; c.'; r:*ti

t!loJ..i .-,biil &* oli orl.: dLjJ dL-l9J .J:5.,, 5)f l

F-f, 2t Sr-r,:' ctLrot 1-i d-1-..i ;6 .>cr- qllj 6
t ".i, Ltef q ,EUr ;l#,i U--;-S U .rtJtt Y.o ,JrJrJ

jK .Sl .,s--i tsay.rvo nrm LH ,, Ll,or 6,.1r\ o n/s

u4)f JtJi ,+L- .lL-.f Lro.;4 dJJ ;l \ o kg/s ,-ii ti
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IYY ri:. ta f-V ol,*{

j:rrJ.o pfr f -V
lJ t 1,:^ri;,-l .,*,r1.: f*'i d/lJi ;l 6,loya. Cf I s: yfu' t 1.,1 o2!.i- €5f ,.:).:L, L-L u}4 ss

J L-v .t-1 .rY:L-, .)t, \it'./ q et, .1: 6 c;L dld-r XMu = frc -l XMo = H,r. :F = G .-"t5 $lst y

lfi J L-tf Jt*.et .il-3.r1.,1.: 11 6,1+c3..>,t qt#i J: )-ray ,gtaTgaa',.)Y:L, ;r-t 6t;:.,t 1r ..ru-ib,rr l.-{
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dtr=-ud^ =-gdt

.+ic\:*.l, / ,=,*,r- 
-tD ,4tt,,s; Jt-S.tjt .rl i, o;Jt;it ;tI ;t ot;.,,6.:*,1 Gt-r y 6

I,o"=-ul:"#- tl,o,

u=ulnmo - gt

o
o
o
@

o
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olr5 6,..*, .S#*- - t"Jl€ Jt , ff f

It.;l ft*, ft.m=mo*rht :\:-*,-l ,lyt o);A -f ,l--.,s)-t-d m'=-rh c4tt -/ L c.;j,- iti4

:\ >-t-,g 12l-,t ,-t)-r isV) oste..li .1, a-, tl;r mu llt ls cSl: lf stJ,+2t

:.:*,1 ;;.7 o5 ,*,-tl: 1.2 c-cr- .1lv jV: & )> tb =@'-:) =@o:!') O

u,'*= urnm'+4@o-mu) 
m -**r*

mbm
.+t-"f u:-AtS dtj tt lr- 1.,2,,-j r&,1 Lt;b )IJ;A 6l2|u rh c--S

)-*'/ er:ra aJ:L, s 2F= -mg o)J.4r-l -,1-: eg,-.;* tK q l-r [-Y' +JrL" fl :(r;'a V ,y clJ ) II Jr>

[>f = mu+ricuf -mg=mu+ritu
.:-ir-l l) Otf y, cSf d:L" ;,|;li .,,>-l thu = -m'u = -Z L.l

T-mg=7nP

.-r"i.>.r, I,h,by:6 r:-,1 JyS dL.6 6

.t .c,o g.tL$

D 9 Ui4l)it 4-4 9/ H t-O. O'-lc)G ,,2 Jq L2ofu JSrrl q,t'"t 64 Utf ,qnP, Ulyl ,2 l9o ,:^t9ia bPe HU O

.cn"l gal *- ,> U| ,Ifu ,por> 1l Cita / Lt'U ctlii ,YY,kmfii/l ,> g$t .,:-l Oi'e(dr.9, g'i U:,At U-M,

,ru JS olh^ p ,2 Jc-,| U.s) Utns / Liu Jry a/e -4r c-,t+ at du& .r,lt ;t .'i, ,5ry* +-,a1, ctof

.)YLr'

www.konkur.in

forum.konkur.in



ffA "FL.. 
f-Y,j;i

t Cty Gr cr;ir ol.,.,o q.af JiU t-1V

;r Y/. [(\.t) kg 16 a;lj> (.-rS c,-jj) -,-t c5l.13r

rt-n-l ,.i-jl-,1 6s.*.J-iLs, ,yj * jl .l.t l J:t U-J

r-;l .(-- p t *y. \ \/A(\.t) N ;*r 7 L,-i: ,*

.J.:Su, rt-1,-l Y/.. (\.t) N.*lrl sj.;lJ ,Jiti 
'kl t,-r

,5lr- (r,3$ yL!! q ,iJf ;6 '>e ,- *t.;) ,71tar-

^eJ 4' qJ-rl VB..t-tr.,r t00 s;FU ),cl g9t t- g

dLj d-{--" yr el:;S,rr sS U--f e+ J.e r(JE t: l-r S

\ .S-f.y r* 1l .i- ,r ,S-g i;)- G) I os; r*b.r

.r5l+
*lrA = t/Y, tr/t' , m'= LtAkglS

Jit..

.jb.ti" JiL.-

,H) f .63U ci.t 9 ory Y Mg ii lfi ,-t*.tg ,-ir*

.,.{) L1 d.i s .g*l 1/1 rnls2 a-,it= -.,k-i .J-ltt.,-

Li C-j u+J-/ 26 r>.rr. S t_*,1 -).a \Y. kg/S

2r l;.' <l; yl:-i d;be,il9,, .l-3'Lu,1.. II/S o2.27-),

.-t.191 c*J, t 5n 6,ll,*47

czn = A/f\ ,nls' ,dr = Y\iY r/s2 :lr
,-t

-1
300

!

__l__

ls-tA d:..- JS.l

t-r 5l-' 6Jf .SbJ6,,*E .7brt di^J;r l,-11

(;t-; ::fl:IAY. m/s u.- t-r r YY. kg/s .'ll;*.

J5 fr* ,-t-.lL 1/A. m/s2 fU . ,l9l ./B ft .s-r,l
.-t;5.r-t*, -rti.r, di..J,;.r l.1 Cj;- 9 c51.1

f-?? 43s JS.L
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R=ggx+pD'

&- 1r L i- lt<- ia q .ll-rtr .J.!'i ,1,- f-f L-Y,

-2: l-ro ayLL .St .+--,-l ,-*-lil ,fV ::*r ,sl*

J.IJ. Jlr,'*! q 51tbr- s R tl-t..llrLr .,Jd csf ,!.W

r,5 -t."r: jt-! J dj,l:1.ll.;ti.-Jd 5r2 rJrL,.J-lL U

.# lJ4rJrt r;l cr-rtt d-Jt-- -2:2F =# O.r,

..:*l (.'j).lLa

ol.t.JrL-

Jd lm -t L J-* I 4 6r-?r) jUi ,5ta:l [-V\

.u-i,l dry-q u \.tsr\P ,S:i ,jtt c-'.i P Jp:,-lt
r ..,...^'..- f.l: e-ti $S , -, oJ-.i oJjl-1- R Jl$,

..t-191 C-.t,

:lr

L-lii rit-r:.11 b;j ,tSJ-lU ot*-.| ,5,-.,: l,-VY

oJ-i c.rl.r ,.Jt I )lrl ,r Y m/S \3r 9 \ . . kg/S ..ll', {

'# e :i .tt-S,g r-l'; .f;':, rl;v6 ei- uF eu -t
;-,sl L' I t-S *: ..1 \/V kN ort-7 J d.;r.rt5 eVn ,X
a ?V .J;S,s, tJL ,'5f /ll. s, ort> 1.. N Jt(trl
,r-ru F r trdri qlr.r Ui :t,';.i +U t b U*,lt

d.9yu u.-, Lg^J ,)i -st +S;y,.o;.r .l.J +-t-,

Jti ..rl.,lj lJ+ .\:*l c.rl ;$ J) t Y/o kn/h

f-Y I df.... JS.i

.c-l olt. Mg

tt)d1L5 q Wq[- j:..J' 6lr;6.5J:;U t,-lA

.-r*ltr"f \. Mg lfi 6lsl>.;i ;;-;" ts:_n, fi lfu t

J q.U J t. kg ,;, ! :i ,J$lg rts q .r!.:i -<.,t<r"

,fl-l.1r rJY.o L,_Jlj tt _, FU 4i c^r-.; Y. m/s .>ef

FU dJ.,u fl .s:rl a (rt; o1;r;j ;l oJ-1 orb erl..Ll

tSf '.'. tlF '/1 m/s2 .-rk-.i tr -llr* ort-7 ,5- 69:

.:YL-- .,1: l_; o.rt2 JV-fr;- P ;-lY ,J:Jj-- 6li ,S

e d- ..lrl.5 Jt--- r, .rQvi (, ilt) :J-_.,ei g ..* r-j
.J:S,Joj J6,-,itf ,Jl (-,)

:l-t-;.f,t-: L"*U:t 4 e-.^tU; r!5r l.-11

.11 a.r-i rl-;i;l ,- d .' 
".1 J5*l, ,rrlt ,5l.r.r-l.e 6:t..1

,_i;-S cJt- q t S e t+ .ft+,-rl cJt-. ,.:9- d.i'..

"!-ltl -;.F 6t; rgla rs:V.bscf r;+ ciL-

J. ^Yi-- t_q .irL jt r5 +*r.1:1 ;i ;q c.,r.ir!. t x J*
.t j-:,6 Jt-.el ,r:U, .gta-r-|9 dFrt- ,_itJ J)|.> -,rr 

"p.r
..r-l!.f P flt.,uiti,-,.:j-J Jpl--tt r: rpr;.f
.-l"j 1.: -rU 6-f- 4. et* q 1.., t1iLji 6,e.s ,6o-,*:

J-i jl CJt-j -r, .p[- '];S J,e S # ,-,.f I .r,-,"i

)tt' r ! r-.tir st b )l .t-5,_l Jtt' dl+,it7 dtJ.,

p=p(ri+*')
.rns

vl.l+

f-tA df.... JS.i
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rrv Jr* f-Y d;{

f-Yf dj.... Js.i

F J* 4-.f J{* .il L.jl 
"Lu;l 

qgkil' t-Vo

p F &- J* :, *:-*t \/y kg/m g.r e \.. rl
3 c*l orJ ,L--oi A S-* C .l.tlS,Stel .r_r5 tlt .*l
;t-1 JC:, &t L. .r-ll:l y"; uitl r-i[.o: jl .].ttS 6t"roiJ-,

ji ,.JJ,.r.. -l ql-rl .rJ-j.r _slf e.s tSl-t I s t-r,l

J-J y Y m/s crr,- t rlrl ,51 .:.,1b 
;_,,e t. kg ter,"^..

./tr ql-rl 6j2 *l;-l t, 
"L5;lY. 

il A ;*t-1: l!1.,1

,Si \ Jtat ,.1"*, ",, ,LK '# t S 5f ,-rjL oJiL

4-i .y'f nr/s2 ',Ll-,r. r.lrb ,glr- P ;.1) 6JF:,r.iU Y/l N

.tLlt,'al i.-J-F* 
-,11 

..t-.5 -.,L--- U jtltJyer -l r*l:l

.+s -W.e
:trP= Y./[ N

lc-YA 4l:* JS.i

P= Y.1N

f-Yf dr* Js.i

# + ll5 l ,JF y'tr ss tl ,t-#,-i t-w
a-i oJ--.X o>l: 4t iJ dk-l_r;r Y/o rn/S Jef ! ,\'. mm

,L o:l: d5r- Cll.P g;) cg_1.,,1 .t_r.1..r,-! e:E
,-/t-j -rr lJ iJJS- cJt-- ;l ./o ttt/s2 ./k- tt Y! .* o

Jt; JL- lJ? .r-ti vi r. kg ,gl;l: .lt- ^S 
-r;5 i".',

.c*l ./1kg

:lr

AJ Su Ju; J*- JB ,Jl-, &- 1s L-vL

.r: .S"/ J*l-r .(i JUi t. Mg rrl* -l orer Yo Mg

JL;i 4-5 J:-a.rrr.,1l.1l 6 o.t,.i r"-j,r,ta+7_-;:.,,t'tr.X

lJ tA.3,* Jtri ,JSIJ -Sl .;,url qlr.; t+--, ;a'1r tn.Si-

&.Jt i' ft U t Js d;j ;a! c* r, \. Mg/s ,r,r L

orir .::lr f-f "rl 
V. N/VIg jt 6f .Jif .r, jtLlspl

.r.-=5 J+.t ,lLt l-r .t't, Jtat J ottlJ P eti,J-it{ .J5

r5 ,glc!>.J ;: P rl-t-:rl 1r l; ./. t o m/st .rt* ;513 S

..r-,13i c,*-t, .oI! dii t^d! Jbi;l ,*J

P-Y|" di.... JS.i
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olri p^..*" .S*:-ti*, - t Jta- Jt49 f f A

6s2 tr, JJ<- cJt-- ;l ' ,E .1.--r ,b:f 1)y ,2io-

o!*; u f--ft Jef .JS s. .5y t UF \ 'o =J
.4 -b-e tft<lLrl qls -it .r.5 .-,1-..- lr drj

F-YA df.... JS.l

q u = y ,-rt: tlf crrb 6ly P ;j) 4;2| t-Y\

J3-L t--6 t 1fi.-t-5 ;,*; l: L ,F J_* u. 6-#i
g ey - L1J.a a-JrL, Jt*tl t ;;7-r .t>-l p t 7;;

jl c:;lj R C:-*,J :5 .!LJ-i c&5at r-7 ra* -'1i,
.t-*J1,-l ,s)) ,t33 o)t \ .tlt srr:) gSU $t J.6+<i

.-bst' Ji 5t<.t rl l;-F -e t -59'-f ,lt lr 1 o-llril 
-11

.rns

P=pD'+pg(h-y)

f-Yi df..- JSJ

f.r vo Mg Jl- .*- Jui J* ,51-r 6,- l,-A.

Jl..ei {-ili.j eibr .,-.j-,1l \/Y m/s Ler U +jlrl;i I r.;b

9.:*,1 \5f JL- lr r.-,l;t r"tr:lj.i r;[rt 6 JL

;51; c191.: 1r r-iti -ri t Mg c^,Li .ll.'t-. L .<! JtjS

;b 'J;r 
l1 ;51.e u .; o$ o:-es.r c.-it--, )J),!

oJt*i r-lii .ri .l-l"rr r-r ,.(:- JE5 fY Mg .5 -t5 J#'J

rJl+t.1 Jyb 9,r^::D .tt<larl .i.9U, l-f -l;l.i-l

vlr

.#.W*'*l

.5---:;; 16 q rf;U rrl r,, .-.iLl6l^"114 l'-V1

-tt:i;: l1 rji Sty.Ftt rjlj.r,..ri g5- q.r.s

\ Y .:.,-r.-, i-h ,cS f sF )t ls ,l--# ,-.ri tto m3 J ,J

e c!2 6)-p,i-:i .rti i-h + l.1it+ ...*, .4i 4#tj

t-; I sh 
'Fi ,-Stt -t-.|s 5-'--. FU Vi 521-.7a.-

.J,-ti JIF l1 .rt-l^.c J--l J)lj;s.,r:;i,i-^^l 
'r-r!

e-Jll e,-> -e YA' km/h .:-er*, l+ l; r;- 1t5 t-.11;r
-r \J . -

,.-,i cr9l.r 
^-.t FU )rJ t)4e q ..r:S.f 1rr \1/t Mg

J.-.r:,rr .,,:"-til lt Ql* Jlj (YYVA kW) f . . hp JtJ'
oIi-J J5 .-rt:--i .J,-t*j ..rt+l t52,-.-rL:-i ,:.4t5 -,11 

b

.]lLii -11) -r;5 dJi#,j oqf.r ftr qt*," r, 1.,1t,119 .:J9l

lS )zi-e 4:l s L-t- G-&i.rlj., ar.i

f-Yt df.... JS'8

J->lt rr. 1f l. *) -;l ,5lor;j .,,-t{;il dl- t-W

cJr-15 Lr",L" 6il t P crtj ,Sti l. ,-l"l t* \ p JJb

* t Fi d,-.t ,5.4--,,-tt<t t ?.-r4 Jl .t-t-,1

c#.'l, i g,r yr,,r- .rtl2,r-v;;a sL: i ddL l.l* 712'

.{-r-rl

Pi'a=-- l-lt8 --pxx

l3-YY df..- JS.i

,,.lJl; )-F-f t- .,_(-1J-5 " ,G +[. "9!-VA

.t--4,1 ,-F:- u. byi;i't. kg 5:11: lJ- 1. kg

u.-,4, I ,;;-t* \ kg/s i"t-.i dlj" ' L di.*
t-;.t3-3u,6.11; .li :lfl :l o.r*J Li # \Y. rn/s

:tr
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ffl "Ft... 
f-Y u!+

J9-b t-lt J.lt I L J* +' 6)+A"- Jr".jj t-AY

.4-:'g L---o; o-t.i orl: dt^li +-f .,1: rl;6- iJt- 3l , p

,-&. :.:-,1 ;ry.j .r ./W U-ta: A-\ cil- l(Jt' -;r

LJ ..5L.5I rl .:1lr .;l,j ,rJi:c iL- 5,- Ct: di ,?l
t) 1r!.c.e (-iJl) r5;:#..-","1 btf F* J,U t-:rlJ

l) r C.o.a (.,r) tl *l.^l-,1 d q.l-r-"-l f6 q l.rA 6tX^;l

' L\; 6ir-l;#"-i (6-) 3 tSa.'rLal ;,:ri q,-<.rL*"

'\Q Js orr

F* -* L-h-"';

f-Af df.... JS.i

cJt- 
-11 

p J* -wb t f;a ti rgldL. ,+:j L-Al

.s-#,t i,r-,1 ,t = o tQ)r;l I ;l r,,.'- { e :.t )l JtS*

.r-l pk )lr# Ctu, ) F) e ,fu,-tt<trl ?--t'
CJi ;:-,1a,:-XLil .gk lll -;: 1l;-.1 *- i"-! )r d)
\ P) 9"r- ,-r.V,l: .ri ;':^:t'r653 c.a2 l, tllly r-,11i R

eA- ;r--;i.S r.5 +y .t'-15i \:rrr jl .*b ot:e

,rt-; rr:,*,1 5;.- Jt- 1.: -,11J.*-.i it- c5t{Jl )t S dj
.,.:-l orf Cli ,.rbil ol;l il11r q 6.Jp dI' t{ \ tF

vll*
R = PBx (rsin0 -Yp1 cosO ) b-) l. : lt4 <tan?

ls-Al".t?*. r,lSi

f-4. di.... JS.s

l---+ \ 6,165- ,,tui )l,5lorj .f.t-. ,gltl.;lt,-Al

i r-t1! y'tr ;tV;t dbl;i r.2;; ..:-l p J* -r-ls J
f jX-:S .SJ-,/ -ilti 

+iI- q i)> : otf s-* qltly-j

! roJ-.i ,'.(^, A gt<-l 
-,11 

15 ,g;; irSl- u:n jl ,PV

,-.il;: .ri 6tt F)l l-1ltl .t;-5.l Jlj JF- cJt>

gl)o.Z*"* 6,|'11,>x = o 
-,1r t $; 4f P c.rt!,gr.f

:-. At* <1121 ll ,z.e ,- t a ?W Cl.,l, .ut\,1m, lfi
t+st(lLrl lU .rl d.li-l J-.r L9,-L,,115 JrJ,t ,..-..-.>

1: 15.t-=.:S,r, cJ.rLi... .J15 t* \T 6;a,-t .tr F*
de jt--,Jjl UL- U--ii L; f jS dl.r, Jtitl jl

.JiALS /."a t-; D;l Y o.1l-.1 di- Jl.ill .tef r,\ o-;tJ

'' <f * .;tl otL-i di-- 5 #S oj ;;1+.o .{t-.1

.J5,r^i r1lj Y o.,;t -.i ril- o Lrt-Ji eJ J<a*6 r-2- fLa:;l

el^> di.-, ;-l2r t,-Y. rJ.rL, JLelt l* 6 J.^, G-,t,

P
a=-

m"-px

.r-r-.* glb ritu

:llla

, YP, m-U'+-ln "
p m.-px

T= pD'

ffi!L2.3
Y Jlirrl.ib

l3-A I df.... JS.i
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drl_rJ F:.-.-, .S.:j.-, - e_,,t{i ,H f f .

4.il'. Oiil
,r 5;u-

0 = trl2

r-Ao di* Js.i

jl u,-LA{ib m, ltr t 6F &i'.,. "{ 1: ) l,-A1

*>*'l s3>9t p J-* vb J.;:atr.r-{ .jll,jl 11t$ 6-

c*, y-3, vi.L+ .i- ,S)tl Jr ,r,n6.:t.; r tgl;l .-,1"b

L-a; oLq rll-lr t ,iJ<- €Jlr- jl s1t $ir.. J C-l o$

^-l.ir- 6ztf .6rJS 6il -,J.6ln'l11et 4 .;-rC

4J l5 L':,<,.-t lJ G-p,;.i- U.:*l ol..j r*i
l' - vJJ

-;r *rl-:.b i-P st -rl .*_ -p +' 12 F/\ c".iU .ft(L.al esi
d el;-161r-, ..rS Jt-el .6-/5;trf gK.,r

ls- tt c*r- ) x 

- 
I G:V.6q<j L ot-212 P eti

.c.-l L./Ut JS JrL .r5
p:Dr _F

Ya=8+M :tr

P=pBx*-C-*p

-t'
I
i

I

T

I

I

I

.t

l3-At aL... JS.i

cos 0d'=gffi s Q= Pgr'

..:.{+ 4-5 otr-i crl.r dtij s^:---r- S9: t> t-ttt

.ri >.1:r $t-i JIL 6 ttt,-f .,1tf q .r-Ql-.u otf -i|p
g 1). rze ,*' Lf I or.1l1 m ltr ,51.,1b L.rl;a ..:-l r9S.,o

6 t:-C Jt, .rr)1, L oJ.i o.rl.r dtJ J"(J, -1: 6.510.9..1,

.t->le 1 lf t L J* y.(,- ,," J.** F) J) dt{!l q

$lt# eQ r..it-t*, gt+;l .-Ut..U ,P p J*
6-fV.Stllrl 6 t-rC.* 

'rnt*-) d,,r* jl ,st1,.

.J*6 -.,. e-fu-t t>'iLit Uy -P i t P 6st t F)
ttef 'jvl;E+ l.i..r,-i -rt--.- C r."U Ql;^ c.5f

p.5r- {. -g.j V eil> dJr-Jti d4l4E .J 1r l; [*l.1,o U

t 6l-1-lI rrt(, -# e. rLl.;;;7^,r..r,--11i.:-.r,,.t i

'f -t' .L-sli c,*..r, l; Lrr.+-;-; lr .SJ:, -l .,;*L; _11 .r-

S'^;' L5t^db ti cJJ*x -S-;t tl g .,r4j);l d.l.> J^ {5
.L-st_/ D Lef c (Jjksu th u.

U----t-

ls-Af dL.. JS^t,

/. lfi L. s lE r/\ UJz ' r .51+il> rt;) t-A}

;--t1 c* r: 1 oJ-.! t^J I = o c-,yi-f ;l p .)tb t>11

JUK ,gtall )t F) .t/.l r$-:, ,glo.,,b g.r 
",Li..a 

JUS

r-,-91; ;> Sr-r;' r-;)- ;--;i -+-t- .t-iC4iul
JJS* cJL--.r n5,r$ dl-- !.r[ dJ<"+ F= ntl

L!{-il- r..l dr:.t S;t a1 u*l-. Vtl-i .5l; .:.;l$ oli.2.r

,J-tF d.:L, :u'l-.'ol).q19i.:*.r, e .-- t. C-tV

7e 1l ui..'S 65y )l s,;J,-y J5,lUt .i" ,gl.'l ls $f

6; Jl.#l 0 = ntl r-,-el; 1r .ie U p = 0 ,*,-jl; 9
U 0 = o 1l u57 uh st \ Q ,Sjtt *i)Ul ;;;^,o (.-rJ

.L.L.0 = tl/\

llr
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ffl Jil,... f-v ol+

7i =Ipu'

"=ir[i,' * r')

R=l pD' + pg(t- x1r)

J--Jb -t r-*.it-b'jl-,t:Jo rlll gtrll q ) t-Aq

.+ U 
-t-j 

turt s p J* -vls t lfr t L Jrl, q _r-*U

t-r;-fR .+tJq$ 6ti , P ,Slt. .5-r.l r:l: )L .' .

,,-rt$ oJ-i {il-- f.-- i 2: Tr ,:5 J ./tJ c.rti 6tjll;r
rt-{l L+ ,dL .irr 3r ,:5) JtS l+ X g* I j\V

.(.:-l qlL-i_ .;.aU

vlr

p-11 .,'... ,;St

g=!pgl:
f

lfr J L J* e, 6ldl- ,a+;,1 rl;l .gta:l > l,-AV

L-r1 cr;S- cJL-- ;l.t = o d^-:ni _f )t p J2L ,t--6 
-

f r.-i-5 ts : .#: c+tj gk t J tsb R e :i .t-r,l

x ? y,,Sr-r,,:. * 'p..;"! !St{-l gl,r{;

q*t-, X = L i lt Q rSJfl -i!Ul ;;3-.r ..t--,19i ,.1-.ru

.r5

n=|oe(r+r.r) eTt=pB" =tr

.-itLil ./tiL ,-,.+j dta q t.-AV 41.:- _;r ) l.-M

P J* ,s--te y lfr t L J* y a,t€-*, *) l- -r"*

1l.r = o ,--*t-f .;: .-rt-$ :l;i ,5te il ..r-;S g.(,-t+ l.l

a .t:S u, L_* +'rV./ti jl _;) 9 oJ.-l t^r JJS- cJl--

J d4U dpl , tJ-+t, A.si R,.rL:! :l;i,St-erl V*
\:dr J ,: -.- t. ls ?l:b;r: dl> c,.*i .,1.r cr:js f!

,Siyl U-r -2r .c*l g ;l j2ya S # +) .t-rsi

.(9.tSt.; 
"i|.,ijl ^t 

x = L .st g:-,.r-

L(r_/y)l 
=tr4-81 . (r-frr

n=|os[(z+r)+W)

4=+*W

r

{.tf..,ls-AY
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,Sl,--b,iqa jlr:?-j 3l .5lrr1i dt{Jl dl> ) [-1.

cJt-.1iL 6br,ib lV s,tf J":i-,.r56q* )5 ltry

;: rJ s,-t^{,ib fl .tSC rJt ti t-q JL-.ra '>4-o 1.l2

oJ:-r U .ef q;t{SU )* u. J::..r rrJg Jt- 1r l.ril

L{ J .gLSi L ,}lu L- Jt<Lrl &.eU.. dJ("+ J

r.X = o i 4s_*;r rJu-i! {-.ih.; -19tar .gbr-ii-
g ..+ x jl c^'V Jtt' u \ .r9.;3 D t-- rJ.iL t) = o

-i)tjl 9 .#).gtri-il- Jrt;*d ut:-i ;;a-e ..1,--,19i

6; t, r<- dl> V-t'i d-K:^ t, r-* P Lil-r-l

L; t ,t; JLtl tJ [-Y. rJrL, :al--tl) .t5 t* ,J5rr

g:t;:li,e r, lrxu ,.:fuV..[jlp-r iJrt',j- gt(r
+-L,l r e, .. L-- ol , il ,*L, p6-;.1 ,';::;*r .J-roi F.l,'u I 'v'a

I lm e L a;3,Js Jrt .($tt t*'b qi 
-dx 

= u dt

..t-tr.f p 6l }tb .t>13

,o=+,Q=+U= Yl-l+
lgx

Y
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ffl ,Li o19c

,-1.", oJgJ

.-#;.1.-3.5:l: L *{ ,,>l} 4j..e f...r.. t ),tu o.1! 'i- ,57 tSltll,J<"rt!-r Jt-"\ Jei c.r,-ltr

L )ai J-rt 6U;.Lr;6 t- CL.rl;i.r.:.i[. rr*iq e jltr c.,l;i.11 erf t- (d+-Yl) ?I- r-..-L.o -r;rl-y,-l

.:/ r..")B ;j_t',-l y-_2 Oy-o *1.2

.([-t ,=* ;l t,-\ rJ:L,) 
,",-.:l: ,+,-r; 1f -fl ,Sf Jbl o.t-'l J c/-p;[<l ;t lt tl-l* g-r: .l.lti -\

f ;, -tl-:'J) d-.-:r ,F ff 't'A-rV !,.g:L f.-rr- f J.:js ,i)V g.!si -r:,-i, nS JS,sr,JL.t J"rt dJ{l

.rl-l ,lr ri-
Lfr r5 ,',-:l: rltii -l (t-Ya d:Lr) fr).llT c*,! .rl,,1i a:-.:- ,sl-t,lt ,siJ'l- tg,klf'-Y ,:n 1: -Y

q c*.;.rl1i rJS cS7 jl ,?U rSjtl: *-.." F ff f t Jl;ttjl J-l> 6jyl 7g.a. tr 9+.. uJ.p 6,j11

.,2-l yl, 1f f f
drL,) '>-l r;\ dL.i l crJ {.*i:- F ft # ol;. ti gt-.r- -f -r:tlsga')V,56:i.r--irr-f

.(L-L j4;r f,-1

.# ;;ly llJ .Li Jr 
'f :V eVsi.:$ JrUiS ,Sjst, -ri-ir1 . G (f f t : O c-rtj nLi: ,gtr -L

5 .ur,r, dt-:.; t-\f j L-\ \ .:.r)rL, .(L-L 1>-.1r f.-1 .l J:L, J t-V rJ.rL,) c-l sL; q d+*.; glq:tj *1y
,r;l: G s O ell.iY:L, J. $Wl lJ .-i" P 611;;l .Lj: ,Slt 

"l.ol 
rr-t

eJ :y &-f ,.r;i .rEt: .r:i? .SKL".al .4i '1: 6 $r.i, dLi ,*4t ,Sjtl ,Sl+ rljLi t-o ,l;1 1: -0

.'f -)zi* 6i ;t 6t5;u,

6;lJ1,*l*iu yJ t..c.*l ar:L.a .IiU {.il$ &lV F *-r- 6 u,;---, )t-f ts,F p-, ;rt4 -\
.tild -rE "ftB cSlqrlj 9-* =V i 6l+r|

ft"-r." S,- J. :js 6si s-i-l dr.l .hlt 6 ,,,-st: ,,:^J ,lJ+ tq Jl-;; 6l1lJ t-1 ,Ln -1.: t-'lA d4,lJ -V

.rS.', tl-p-tl_t JV u-,-.,1r r.ii i t;;i q.rDk gf ;t\f Jlt', ttt ..rtiJa

q5 JJU-S s-irr ' Llt dtl 6 t-1 d:r..t 1: [.-\ta &,11 )t lfr t-q rlt-Je J) c5tlJ-Jlj fy e-ts -A

,,lt-:.f u*lf t LgrJ CWr t lfr b\g r;ly e, l.l t':q- 6.tt- L- 6uO " tU..Li; Jr 
'ftV6b:i

.$:"rr JaL;;l

cstlU, .([-Y'' Lrl.l) 
Frr.r-ri 

g "+ lt ;zf.F dbg:-e ;b; c5;-d:h, t.-v,11 ;: .rt)! -1

.-t-:tr..f ,JtL^it 
"lrE 

.Skt$ 3 trr.2;; .t{slJ ,4-16^:..:r, ,r:rt -i-lL,r

fr 1{ ,9.9->; eq lt :-l- .f gL-at : * ;L+l c5r- 5 :.;L,r, .;:ti l.1 t, J,.4i .,r-l _,rr o-l.i cl! Jgral

.sllr.f V 1 1 .5tal-ai ..rr :! lt .?l .*i." ,?)J. Ale, 6y ,glo:3Jt-: t-o U t-Y ,J:t.t L -r .09\ .f.o, s*l
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crlr3 p:...,*, .Si!ri" - t rLa3 J.-, fff

r----
I

250 mm

i on,
u-:f+.D

I

250 mm

Il___ 1.5 kg

,-#*u* 
.+

.rLi ylv(\.t) Mg (* t S y ,.511.i- t-qr

dJlJ c-tJ,- .-tiy ;t^(:r.1r .-t..itr,./ )tt -i,b q yttrl

-11 
Y!.. m/s c--cr-" L -9 o-t-J o;--.,' \Y Mg/s ,-ll;.--. tr

s ..r, lr .:5lr a 4sl Vt- .:-;.l,"f C2V 
('.s-'-}) :tJl

9-7 -2V) os-6- E_lf ct-or g!- .1r r5 -t5 ,-e-,t .x-ssi

a = \/V[1 rn/s2

..lyb :.g.79

:lr

rr,.r! ;.-|..-tJ 4,Sl-f ;, L;i r(-l(,.^ t-lt
ot2ll 69.*),-t-iL ;U 7:L- ,:>: fu l.:;l:,r .rtJ^e

I 6.r' c-r., gt- &- I ,-*:luol ;.r l2e JL_g L-;

fl f o-s171 u.-1'rJ, i,-.! ! .c*l Y. N d oJ.#

,.:-:lil Y. N q o>sb 6-si,lg ilL-r* q ;j cr:f oL;l

D Jer styi,Jr..a., t.ro kg/min ,.rl;* ! ,f -51.+t_.f

..r;5 j**t ih- t, t)FJ tG q lr;J, c.,l;3

.(-.,.r!Vi ot(:-r tfJ-t.riU;i d.,r l-10

ol;+ t+ \.rr;./i,jq./i.JJJ../g .r:Ji drrrt

c,-1l; c-; 0. IilIl .--hi r, s.g o,r.# jlo/f . m3/min

eV* y o:-;le F JS ;lS$41 esi.-t-!.f drf, Y.o

;JU cVn St* y: l1 .r!t* & a- jl ;Jt
,J*iti .-.iJ tl-p eE 4_r 1r Jr.!1. t Sy y; *S

.J;5 '-;- vr-

=lr
F=YVY. N

6lo;9c JEL,..

f* t kg ,qL:, gr)y 6\A-F _11 ,51 ,r L-11

r+.rrl.lU J* : -p. 
lVIJ+ t{ Jt.il dL.di. L-r; e ,,;rf,

6,ly -5i.-9.L.al Vt*.,1: ..Ll oJ-i J*:, .*-t e-f tt
11a-cj..,' 

f -* f y o 4rt -l*,06+Si .ell &
r1l9,r,-)t r ,S-f u.F= Y.. N giil 6lt 6 u-tj,
.oJp.,1r d9i* Jt-.;: l.til r.e-p;, .$5 J*'J ,t_i,J

fc*.1 ,riil t.rrt a g J+: ot:; $l-t,,1L-i .r-,1b Jlt CJU

7 = 
.lV1v m/s2 :lr

F_l1 ,t?-* r,lSi

J.l u = \". , n/s u.a l. !*.5 1. dJS t-ql
l.r:,1 r-5 4"S_LS tlo $ri 4ttr .t, 6-r \;il rl.r:rt

rly.l.lt-r+ LJ1IS -Sl ;y,l.(-Li .c,*l ,19(- Jt-.,1r

"fuJi lJ-.oV 6lu-1'.; c-.e- c.lr.:,-i,! t bi.;r.9 crf 5./j

l) SJJi ,s_f .u-pi c-+ dr5 t)rJjl ,*i .1-1r 1.1

lJ-.7 .r-.5 -&-r- J3ri .l.n lF jl J otf Jl; .Ji .i-
fr;l-tj.Q ;--* 'F et
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ffA .Slo;tr'liL..

L; c- ..t oJJ s->l;b rJ-.i o:b Jti.; c^'lJ {,-14

.S ,r-|t ..r5 r:"-t ;i 11 c'-l-ta +-r+ g4...5. lfi".t
,H) -* Fy $f :l eV 6 b)d 

'fV1l 
r,c.Sl.p

r,9l;.li -,* t +t-,r, u:^[5 Y/A. Mg u isi 1.F..r-i!.f
.ll;r- tr cJl; ci..-, .J-S,J, rt-n-l lU rl.r.l L lrY.o

# 1[. rnls .itf uf ! r o.r.! c!p... \Y. kg/s

LStf ,-r+ltr e,3$ -.rb .l' .:F,l6.tt- Oi 1l cl.rr-.i r,

q-b, lJ cJlJ -,,b r t 5 n 4;u,uil5t.c^-l l/fL m/s2

.r5

ls-14 drs Js.',

y oJ-i.<.J".i dU ost' +' rg,lej.,b e.:c51; t-11

.oJ-.i gl*i |F:- iri .4t ./rl .s LFy,r 6Yq tr

lJ) qb ;l-A ,rs: ,-):s'-r 1 cJL! lJ-7 ..li;l ;9r ri..-b

Jt-i Cr+ 6l.lb 1-tS.r J* )r \l-,r \>t- \Y.. kg

o;-,' o/Y kg/s ,ll;r+ tr fJ) {4L \>t- '.i,1 Y' ' kg

r--i df-j f . . . 11/3 4V 
'SSf 

c-&.*.gl1b _9 oJt-I,

jl.rl ft fJ) d-b -rb3 -- r./L, .-t-tr..f 
'flf 

ot1s

t ,;lt; d,,J-.r J :/k : Fl-r- J srJ.i ,f u )l.ri r:rtj 1.

o-S ,!5r,a8 .ll,';- jl .t-t-,1f^,tL ,-,b.i .li t: 6

.J,-.".( A/V. m/s2 JIJ L,. km Jo-;;, 1ti1l ;r tJ .Ji 9

A=O/\L m/S2 1, /=1. S

armx = 11/l m/s2 ;r I = Yl\ s

13-10 rlr..., JSJi,

.-.t ,-ti )-b \ttt. Qtel lF \ ,*f 5lr t-1\

t-#,t.il-i Hj P u--(,-ri jl)t-.t.j.-1"

:tfl u.J;.tef tm' 'ftsF 1f olz-- r (c"rtjg)

)lsrlt .lL; -rl .*b .* lls D t>ef .J::.-r .'rti . U

ory d:f .)X*.JrU l-r^ &.31L S .P; t .r5 dri,.;

t>u f;a tr +-,-li,.lr .li;.,,*l(. 9 c5l1 &ir-. 1f :
.r!U i."U lrrloJ.i J---

,P "&.tq +b A-F jt u,S*.-L, + t-1V

Jt ..uto.r-:,il'-Ji dL.;l .,,L*,--,; .l.5 +, inJ,q-J o.lf

Glt- g 'l .16- JL- t: l.t-:,| r-.1i .L-et 4'.rl r-i

6 ,f*:5-r -hu;;, yt' .l', i ;- JL4IF= 1. N

Z = Y. ,nls' .t 5l = tnt rad/s2 vlr

ls-lY df.... JS.i,
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crlc p:.^.1-r .Si+i-, - f.,ka ,J-l Yf ?

J c--+ )-F-r eJe{,FlU-l ,iU;i 1r !-\ rY

u-y dlt: r-1 Y. kg/s cr-.t5 t{ 1..-r ,;6 
'fisf 

,t_#

* .t-t-,1c!r;-, \/1kg/s 4: ! c;- 9,.tJ' ,ri,9-

6lr-.6,1j,,..*..q1L-r+ \tef J .,<.ik-l JLli ,.)t-J+ 
6|tei

:,U:tr,; ir:i? .oJ.l o:lr iLi.i er;' u
B elJ. A eL;Cet;

,|,?

\f
,..

.t\? ./\6

'rf. -lf
(m2) oL-f c|.;. eb

(kPa) sqiU-l .,tii
f lA lY. (m/s).5r9:." Ol*.f ;c.r

ls +-o2->,.,.6.:5i 6-E +)V g T ,,:.5 6py

4 r. b-Jt, ) E+, 
t -y ^-S bF 6J-*, +5 J*i,.;

^fu J+, )-i-f dt q l.r ;i U rr;.r. :je B 9 o15r)

.-t^5 r-b.r .r.,1lt

lt
lt
lt

B

l3-l.f,lf--ruFi

lfi s L J* +.glr,iL .d) j'6t.5$l [-\.1

{ib dJt- s: tt-i,_/ L.J JJS- cJt> ;l p J* -wls -t

.51. Ltl.1 .-t-!.f ,"1-. .:-,"pr yt;,US ti -r+,j ,*!
t \ t:-i,u, orilf yJ; ^U_y.+S F 6,9r, .6,ly

s,-)L db u "..; oJ-! orla r c.jL*. jl .fiU o-tf
US r-. €l: F:6trr;1> +(-bL tGJ).L--2ei c.".-q

bJ;- JL--1) :r-;1lj)! 6tli1- J d1i ,eti

,t-lg* ,t, .#::t;i J,,.i- u.s,r::Ss.;:119 rl.li

u7l-,1 bl:,:t,l.til ..t=5 ,rrJ. d--h 9r -11 
l.; l:.,.t.:y,:,4

J +) ,|lri 4l_;.1 4y ,ra;) ,f tty 9 \ ,z:a9t -ii
.- .2: JF p Lfr;t J<--:, \F 6t* +5;.1 p;:

6,s--t t e-ti 6 t. ,fV.gtrr;I- Jtt 
'F-r+-ri

.(JrL, Jt-.lt-.f 4 "r-,,f;,, c-fi 1.l) Ulf

,.J,to a4-'" u,m (t?..t .i- J'r ,cS-f - f-1. .

lJ-+ q L flJ tJ., J) q bcs-t .Ji;b.;lri Y.o :-j csr.r

Lg-f u.3 rry;;ti;* .;Y! d., tr. .$[I! 
'if *U

./L45U s* ,.8 it, rSt ..lt .r& JatA q!.r 
";Yt:

;t(-r t- fr .tYt-r cS_f ut-.4L-; 8f ? Ul
c-e.* 

^-5 
q:5 t--5,).t15 i..1, Jl#, ila- \ ttf t

jl r,? 6.5jjl ,-i)ut ts-f )t (c-f 9 ,Ft ,S-F .hW

..r'l) Cior orhil ji,iit ,f $f a_t,

l3-l . . <l!.... JlSl

.iLj r-itr: jl .,1Lli \t>,i U-rrr./i.Jt-J+ t,-\.1

J-:5 6r.ll.191 0 = t. m/S Je)4 L Y. IDIII p y ;'1*i

-j)^il )l .: $C Jr->,.t, f---; g,9L-t gU-Ja 9: { J

.51-i r.-1) F eti t $S -[ti* Vi cEt+[.f s: c$tl
..ttfl"f lt stL-Ja r.l5 ei.r>,.a.r, ir:!l.fli; C"{tt

F=1\'AN ul.t+

f-l.I<1L..JS.a
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Yf Y cSlo,rto ,.Ft...o

M = YAY. N.m :lr

13-l '0 df..- JSI

,i;ji:t Jtte \ LS-f c-5 JrU ,* [-1.1

Jl;,.'''- t-.r z CLi tp J.5r-- Y kg fr* ra &- ,.r

! Lfi)V eve-f .J5s, al.11r rJt:l.;iN - \Y' rev/min

,St-,l.e _f .riloJ-.i c.rl.: ,,1;-7 nE lf ti .f-b.l., ,St{-l

t .l ..rjlr-:iJ JIF .r: cr[.r Jt,l.! c-:$Jr lr lJil.1r .rLb
,(.ulo-r-:; c.rl: gl .i,; ,_$-: 1r d) ,jt-:,jr! rl;i;l ,-
6lr-.11; .zS7 ily.JUA L.+ CIy-JI C-r +, t;"I-yA

,.Sf .l t ttf.- #tt- rl.li;l ,-,, l-2 a:ry N'.t--.tt

st [iS* cJt-- q t#i dJr...), Yo. mm ojhll t t^,S-J

dj;l ,-j)tjl ir-i+-, .J;5 j*^J 1s71V t^U-f tr .rf
1.,, t-.S-f .y-s1j crr 5 ,t19i -,1--.- *, l1 AT ,k

.tf d oJ5 rrljr + Jl;,,l

*v

?-1.? d:*. JSI

.-t5 
^1-E, 

,s-j ,! )-r; C ,ra'

F=ypgx :lr

tr .;b.l*, I Y kg lfr 1'..(,- ,,r ,G-f - t,-\'[

Jl)--ti A,l-bi;.11 .;t*1l Lt -, ,* 'rf *V lf
,.d)t+ e-f qF = \1 N .S.lr: Jt-.el LEAJ 1) .-t3-r

l* f -t -Jrl .lt:l'.Jj.ll.: -;lri JJ<- cJi- st'ne-f

qJ.rl VS 1 6lu-1ls ti)r rililjl ;U 6 ti U6;
..r*5 ^,-l^, 

Ita a-)\ 6S

jl ;:.lrt eltB tA ,y .,,ilj o+-t d, t-\.0

.c*l cL! *,i .fr \ A:l:. dJ _1, rhi.l .1: CL 6- .Sf,

6-P ,? -r 6-1 .5-- Lt'C rLii tr ili !$JlrF d
t--q Jlh--, t-r lr .f-.# ?i..J, .c*l r.t-i d^,.
.JSLr,jl; r-2111.. kPa FU-llttr.i c.; Y. m3/min

6l*.c*l \.. lnm f.l-*B : A _s> dr rrltl.l .*L;

.r, d-/ ,plr .,;L.ii u '; B r A eEi r, drJ ;, ,S

.,1r 
"l-.t 

\'r'f LjJ<"+ .Jd--.J,-l,j; .lU-f C!U.

t ga u -'i s \ M Jrb:t .r;lJ rg'e B 1A g Lo.de)

f-l 'f dL, JS.i

f-l .13 d.t... Jt.i
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dilJi p:.^.- ..S#r-, - f.rl{e ,_|.ar f f A

f-l 'A d:.... Jf^i

)t p J-* -vts t lt t L J* u.g-*j t,-\.1

2>::2),4\-rJ siil 'J* P 6st t, i,J<- cJt-

4J> U.J c.rt{ U.:-l ;t;,-ei tsix i"7L JJ,,(Jt-
(.r) , x .,._...- -,a Fj a el:-,) (.JJl) c-j-t" .uJ

"er*Q)tx:,:::::|:s,
qlr

F-1.1<lf....JtS.8

(.iJl) a =L,
L

(.-,) z = *{r-.or)
(d u= J-sL

d# lr \A.o ril- .(- ,jtJ ..r5i .3:l;, [-t.V
A.. kPa ,-), g,-'i.,1L* ..- -l rrb Jr(..|; vi.*- .{

,-!lr F .-r-t*.f Yt, m/s os.54J i :i ur.-r-tr.f
-ti u-+- Lr-tt tA. lIlIIl .# + JL.";f F, 1r .-(:$
o)J# ji-ilJ{<.; ,Sl-rt F j_r) cS.l.r- .c*.tf m3/min

.-(:L-;, T jSt "r:rk rf }f st l., -l* .itlr^jt .*J*i

;-r .ft(a.al t-f -ljl .J;5..r::o l-r;J q JUf ,p...1r

'S .F* ,r) itl it-', ,3i=i

F = \y.. N J Z= t/oy kN *lr

'{'r-"tqg
2.5 m

t\

le-l.Y dr-Js,i

\/Y 6ldl..:-l Vlr 1. ot_j3 P fE Sti l,-l.A

r9J-err.5lr,..',,,1 ori r)b,iti.;,)i en S A Cf -E
,$lr -# +B dU dJ gYtr;l U-# *i.rL-.6 irrf
.t9-,:'4,r-,11y dj .r*-! drr-r-l ;l ..'i .t51g;t(r A. rDm

crlr r;l ': c.-.--1, .r) :r'!-r if-:l-L& ,Sll P 
;_lY ci-lx

./i dl-:Je 
'fr.r-r 

rS.JE 1r eJ-S J-#i lJ .J-i
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.qin crtsl,j

u, lt tD ltla U++a .c>-tt ,ra'a trr("U ,:'g4 ,) Q9l tzep ,lfu (Alr,, ,{o;, cN S* 6WW OrCU )tp D )tb.

sfigl aQ.gtpt,, ple vlta p. a D; .f4ljLa Utrst,

,r:^rt 1r(vU u!4 D Jr" 6U"^ at 4i' r g"r.l ,2 ,ri;a ,->uV ofaaU a;it2 a49i ort492

A-Y digoi Al-t^...

"(lJ n, 6 b B orir 6-F ,;Yli .r-r-r ;lA("re.a) &-f ol: i-n
f e u)s Yt+ ,*U .71:-.t t{ .)-5- cJt- ;l UU. .J;U6,,c*l ,l.a;. y)L

:25 u- '4J, .,,-l jl .rlr 6 ,p-f .-L"sc/ Y m/s n, Ff . /A m 
1W.,rl

u.*, (b) -l c('l.J tr Jt-;t t, ,[5 C AL;J.rLi (a) :r*t^*r ..:*l .-r-91L,

2 m/s
.A ,* e5 oJJ.l r t ,Sl\slj./lJ 2 61',"-2|,;aJ (_/ r

t
T
I

,L)L. f.U Vt-: 3 r*.*,..r;;IJ .(Lt G, J.11l5 fl :(a) ..!>

tS f 6tr-, .-r-!U ,s, C ah;; a, u-V VS -t q-fi J-ef ..lLn Lflf

:U .;,1 ll-,t C ./Li t 1 n G|u,ailJ.,s:^,l.i ,-rt:-.i t L JaiJl Ftt."

0.8 m

o

o
o

b' = zotl

h, =r'lrl

D2 22a=e, =?=mil =25 m/s2

22
0.. =-= l0m/s2" 0.400

o, -,[(tof *(z..sf = 10.31 m/s2

o

2.5 m/s2

Ylla
1^ ief L.-t' B.ri: i,.a tSt-s )lA oll: 7* Alr-2; 5r.- (b)

dlqJlj ':S7.1.r:,1 .-r,-i,r, !:d! l+i 5j.:,,-,.1.j 4tA a1 u*V VB -l

,ir-l-rQ .s_yC F ,P.<lJ J, €ls C $;; ':S 7 6st )l B,t't 7f

b=rrl D2(Do =1=3=5 fad/S" r 0.400

lo, = rof aB

:,r1l: ar = lA dt = rB dn

-a,- 2'5 
=6.25rad/s2r 0.400

JUr=f6Q)1 =rs@BjlJt/

-'t

ai+ail

u= 2 rn/s
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'rJ" pt ->l .SJL"+-, - F+!, ,_l,ai Y2,

to o'3!9rst=15 
rad/s cw@n=i@t =-oloo'-'

ro 0.300
oo =tou = "* 16.25) = 18.75 rad/s2 CW

.-rl ..>

'-.'lJ?

a*i. €Si

,>r9fty' c2r'A 6)rte +|fr <ityo @ D 9 6)t^r h-oi U;;* ,rr/ta U,tn ..i4b tt O.t t 6lahli 6vl o/,,o;,t. o;,;,t2 oag O

A-f dr.i d,i,...

.ll:*. l+ r5,glr-,-jl; u,*, t rr*rl- d.tr;1:61r,-jlJl ,',U.l.,
L/l: ,1 2 Ur- 6,ly 6slsru. cStCJqe .J56, dlJ.r) rJrL-.,, Uirl5 t rad/s2

.J:i-iji stLul(o= Y rad/s S ,*-rbA aLi;

:,'rtlr rli*,ll r.lg: oJ.cL! jl ortiil tf :J-

at=-2k radls 3 a =+4k rad/s2

.::-,g * A./S -l \Jef

[v= arxr] v=-2kx(0.4t+0.3j)=0.6i-0.8j m/s

fa,= o x (ar x r)l in=-2kx (0.6i - 0.8i) = -1.61 - l.2J rn/s2

la,= a xrl 8r=4kx(0.4t+0.3i) =-1.21+1.6j m/s2

:lr

[a=ariaJ

p=1ffi=l rn/s J

a = -2.8i + 0.4j m/s2 :lr
:U-tirrlysgvy-:Ur

o = Jri\oE = 2.83 m/s2
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f tl JEt - A-Y d;=

LiJ 'l c-.:ri y p of- cJt- .11 ,*f +,1;l 0-[

-;: 15,Y e..'r9, q 15.:;l.r j.iY.lL.r {ti./1fA t )tS,J

LIYT m/s u.+,.51;b gi G Ft J $y.J.- dr::q

J Y c--*iJ. )tAB L-; a,Jlqtlj ier*b1 lJLut

ri-t-o i*,-l u-b g bAB L-* @u" L-5;', 6,lu-ji Jef

.J*5'*-t

0-F dL... JS.i

Jtit ,..

.jt"ui" JFt-
C-lr r oJ.-! r.1ll 6t!b L* + 6ret:5 o-l

;l c.;11.'(l- ;9J ,,'. *tt1ka r;lJr -,1r Oi ur t-; ,1

JJr )ll...ri.-ttL-,J:--lil A.. r€v/IDiIl r:Y.. rev/min

.r5 ;'{ ,5'/ .P ou .r-l r: ;t} L* 6 N 'F*
.(.r;5 .:Li',..| .]q-b., ;.r r.ii:9.19r rt>i ;l ::la:.:a)

N = rf,f/f rev .:lrt

5 ,1:. 6415 .2yu Jf J5*i, J-h;*. le,i-o 0-l

q.1l-19r @ = \ . rad/s c.it--i .glq9l) Jef l. :2tS u, O ;l

;l orLL:-."| L.bA *-f a./B r v t>f ,'-s.i.- .l:54

.J;5 ir:.- ,4;slsy Jr,l9,1 (.-r) J Jt<-l l",lJJ (.jJl)

I
I

,,ci)
-y

4fi) mm 300 mm

o

\ \c"'- -

".r
a-r d.i* Js.i

+-Li;;l or!-,yji j)l D>,., Jr JI* I,.--+ o-f

.Ji dla,-9lJ .tef roJ*i c.rll ,)l.^i.i &>.J .,1r .S./ [ls5t O

.1r d = t t. rad/sz .-..7 ,g,l+'-911./t' i. J at = \' rad/s

A Lhfi (-iJl) .,rt- t Uf ..t-tr.l o-t^: ,a;5 o\-a

.,.----....- .t-ls r;,-- 63L; ."t -S ;-p lJ B LLij (*,) J

.rjS Jk t 1rt cJJ orl: glj.] .SbdJ_r

:lr
(-ijl) ve = l/Yer rnls .e aa = -ol1 e, +Y/1en m/s2

(9) va = 
.| 
/Yer +. /f Gn rnls 9 as = -l/oe, +Y/Ye, m/s2

...'.>.b
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,,,

/p

A-A dr.., Jsl

cJL-;t o-Y di.-, J(,.: j+:- 6,lro.j,,a Jto-f
eJgl -,k-"1 

"912b 
BtLii 9 o>5) cS7 \ t!.r3 J-&-

Y .i.t-. y: r5 .r;5 ,W ,g* l) b d"v,li,l.iL o/o m/s2

\'. . rev/min t .c.rU 6lu-51;./k- tt tte-.b.-r- +yti

b = \A./1 illffl

.by

vlr

..r15 J;'J ..14J a) = Y rad/s Jlri, t

.tt
- - -="500 ,,,-

\O :t o.u;Jit z y>,t $z u-.elll dU + o-\.

gl13: cJ-! o:b r.lL,i,i d4l+ J) d,=Y radls2 6lq-91; -.,1:-!

6,1,-'-91; Jef 6 .t'y b P .Lii.r'* r \>er .Js Lr,

z
I

I

a <.1>
(J)a,

1..
1.,

A-l ' df..- JSJ

ol.f ..[rL.-

'#*.J;5 
Jjs {.Li .i, .rrraj .gtrcrb 0-\ \

,glr-'-911"/-t4t{t? 

- 
J.6,lu-5|'2 \>tf jt2*' o.2j,.c t'.

.3 
";tt 

11a 6lu,-.91;./t' i. ..t-:tr"f Jf; aUL" 0

;p=
->4oo^

..tjr1 .,ag; .$! 0 = 1 fad

u.-, t 1.. mm ,-lai ,*,.621-*. L* o-o

J €lt P ^Li r(.,t*, .JS s, blttt Z )-ril Jf .,ilil
l.lt ,l.V ,s1;6 u,0 = 1. o .-.iy i ! t-ln :t i* 4
6lu-11; ie.e rI;J yllr .:.21r s = -\/Ai - tlrfJ m/s2

..t;5 J*^J l-r 2$ t* d 6lr-et.1 ?V s 0)

d,=\radls2 1a=Lradls ?Ifr

0-A d:.... JS.8

o-o +L'.*. ,LL ) ,.> d ,Sss P ,b;;.-rl:ti Jl o-1
eJl

,,.!l 0=1.o 6 u'ttt=-Y/.Yt- \/lYtJ mls2 ,.1,

+-+ rt-L L.* d 6lu-9ls VS.l tD 6l+'-_91; c-rr- ..t^iL

.-t;5 Cr.- +-f y-l yr l; 1' ' ffiD F

,19J-. r5--r 4 .fU h; 6,lu-jl1+:dJr 0-V

r.:*l cl.i rrb g = Vlr- fr I + t do.tl-, U lr*rL c.{+ tr
. A0 ..:*,1 r+U ."-.> .; / 3 .rL-rl1 

- 
J.0 ;si I ,S

-11 6lo-91_1 .,rL:-"i 5 jb ,-p l-2 ,5--.: .gl+,_-pl-; d-q.,tl+

..r15 .r"t^, ,5,! l+ d,ililll rad/s2 +, t.Y rad/s2

A0 = Ytl. rad vll+

o.rl.: gLl^i d.{e Jr O f t Jf ,Sttu,S--r 0-A

c(--r 4 IPM az;^r.gklb.J Jl .J;Sc/ pl.19r rr!

u.e rJL.J y-l.)r .c*,18 = -t"l - tJ m/s2 .-,t:^! 6l;lr

.r;5 ir..ll; ,5--r a .gl+-91.1 yB r @ ,glu-gl5
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rtr ,_,Jl*. a-Y oir.r

612l>A \43tr;r rJ..,;t G f* f 1,o-\L

6,l1ls B r,-Lii.1r J-i 
^+U 

\/oY J or.r-{ 1. kmftr cr.r-

rlt.B 1r ort--7 6t-:r;l Ll'- .*rS a A. km/h ,.>ef

ie)4 t B 43t ;: ._f.-;l 6l+'-91; g,rJ- .C-l 1. m

..t.5 ..-t*, b B J A dr.'1 Jt..tl ttlu" b* ,Sl1.j)

O-lfdr.-.JS.l,

Lr ..ri *-r J-a:, .(--r : Ja o-ruJl.rr5 l^i O-\O

l) U"a u.al-;,gldir'.J .1r ..fS,r. rfl;9: oJ:1|;jl 'teJ!
.;r .,"Llvo m/s2 -*lt.A &,U JS .7k^i.r \/o r/s l*j
..rk-i (,-,) ,,1--: I JA d,6lu9\.-,1* (,..iJl) U>.J irr-l

.J.5 ,# l.r r^-; I €lt C .Lfi.7t* (6) t B ,W ,y
(*,iJl)d=Y..1n61/g2 :tr
(-') aa= W/o ttlt' , (d n, = YY/o n/s2

6-10 .rr.... JSJ|'

O-lf d.t.- Js.r,

vlr

Q rad

0-l I dL... JS'8

j9n ,5--r .,, €l: ,F glqllj +ir, 0-\ I

9 crt--:l-,1 f J 0 isi t5 6 0 = (*\+\/ot) t-''ot 4l' \
,6)r-'-513u-1rrr, .,.U1 c-t-i cll.r .,.:-l t ci9 t*t- Jt t

J-ll +B Y' rlJr 
'P st ls sgle,-jl; ./S.l 6k;l; Jef

-p \ -,t:-.1 ri b jVj .rr-. .+-L.j fJ .57

..t-r9i C -'-r, s-te1ut

Jy tf;ot- c.{.? J) J* ,rt}:.-, dJJ o-\f

t3.*, ,911$ BC -J "51 
.J-:5 s, 1sl15s O c..rU ,)LiUti

.>ef 6lr; ,6,.2lo1c/-bcrJt?r ,rlt{ 1 rad/s c*ti ,51r,-91,1

.J;5 J.r{ oJ^i orl: \il-dir;l or[,';'l tiA ^tij :t:.i f
va = \/Vi - \/Aj re = -\./Ai - \ ,/,Aj ,='lj7

zbooo
\
tgo*L,

\ 
-?
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..L et-+l .SJt .q-,- F.+!" .-l,ai Yrf

.J:-5s, dlJJr )J-> Z tF Jf ,l-y +;l-1*l 0-1A

tl)s,. ailtl> r;l-1*l d 6ss P rLi,i ,ori crb gtJ.i +L:-J tr
.,' I e = Y.o J or-l-r -\/YA m/S .-rt, .teJ4x

.J;5 J=-.J l; dl..il qJ 6rA8 L; 6l+-9l'3 trelt &)

9r:-l .glr,9lj \Le)r 6ljt ,1BC L; '-i

1r Y.. rev/min i^e ,, L lJ dl.JriJ." O-\l

:# g .2lS ,gyl;':S d.*i .,.!l gl-,19r 1.r rr*rU ca;
q c+ J<- ;U, d.tr.r,rr r.ri q l.,1 d, aglggl;./t* e5

1 = 0 S .1r l1 N o"r-iri.,;a ,-el;.1,> \3f .JSu. .16rd dtj

N = YVY rev/min

a,radlsz

..'ns t+

:lr

21,

oL--
0 io - t't

A-ll di*.JS.i

6,lu-911 -,k-i ti JJ<- .Jt.*, ;l .,119: 4;1jL O-Yr

gl19> U.*,{+tj Y .1.r _9 c.r-;*i ,- <f \ U} j1U

UF :t r---1t ,sV) .ttti,l cd+ lJ N = 1.. rev/min

t I lJ [oo ,-';l1P cSt<-l VH ;b7 rSi-l jl # l.r '=57

O-l A df.-. JS.i

..1;S l+ ,s;l- OP 6e;l

A-lYdf....JS.l

,y-,aj u(* oFt t 6u jl u :LUi, Jl9i 0-11

t ct,1 i.ltj.,l-r D &ef ft .t.1.5 o, tpg.5,- 1r o.r.i,

,.r..lti 8 +Lii ,-,t:..1 | jt 1.rrA &i;.-,k.i .pt,ri, lq-t+r'
.-t;5 ..-b, lJ c("JS ,.)t r LA

A-lP.ff....JS.8

.J'lSs, ill-;9r r1> O f -f J1z ,25J'.(*-:0-\V

l-f g -l -rtl-tA U-*..J-i ob 4l .': +-Lr.J tr

t-1 C-l :-.1-t B 
'*b 

,-rk-i t YA = Y. .j mm/S

el*.6)B-,-1 4WtV.r*iLu. ("r) = 
.lo.i mr/s2

jl .J.-ii r(r-.l A 6,lujs VLir eD 6l+,-911Jef

C &fi./b ,t ,Slt t1tl>l c'-lV t orf rrLiil eb.r-l

@ = Yk rad/s e e = -lt raors2 
j; 

*-

Y

ac = ydrfi(-rri + o;) mnVs'z
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rta ,Ft-... a-Y o!i1

a,reilsz

20
0L
0

0, rev

A-f f {ft* JS.i

o-l:-o5 oJ-i: . ,r- e- ,Sl.h iit.ai-i O-ll

y B ,-utgf .c*l {.rJJ ;lri r.r.'... cr/U t)_f rc-& *,

C+l gl;3r Jt- -1r \'.. rev/min t3J4 t l.rK:eU ca---

A ;)t7f 2: t = \ s \:rJ-, t g;;9LS 
1.tK:,n ;r,-t ,r +S

6 -r"+ It a tf,r'l,r! L5la,--rlj :t- .ri *.V >ylu, t;13

Ns.3r*.r-SLr,.t- dtj ti {tj t sJ, q J<- AtU

.r;5 J*'J t = 1 s 2t 11 B o-tiri.E

Nn=L\orev/min

A-ff d:..- Js.l,

0-f . dr.... Js.l

J...>\ +-e :*2,t.-(1 .J5*'1 V L;tr J* l: o-Y\

;tJ, ..t--t*;,.; tJl-1-9: O c.iu sp Jf s orlr ,,15,.i-;

.&-; |.j1 ,,*; ,Sss A ,Lii ,aeV,ghl;J .,1r ,|i,i

|1', a,*; 6lt B *ti,i 3 o:y De = \/o m/S .--,- ,51.;l:

d;J l--l-1r .Jr-iL,rr an= Lo rrls2 -,k-:, Alj> -St

f s lt;i ,l:.-r 3 o:-pi ,,*; l-r C ^Lfi a6 -,1:-! tlri,
.J.5

ac = \t.14 m/s2

-%
:tr

A-f I d.t.- JlS.a

dUj Jr :J:et- c.{.-" J) J,*:'.g-r3U.:5 O-YY

--,b-.i r.5 t,#e e.tr I .-u.i JLpl etV in 1t = o

.tL+.rt? 4-i c1-*; Jfu, at-t",',6-L; e:-* * 6h,-el-p

u.*, Jl ..t-U F ,i* dlJg) _r_r: Y. crL 0 6,1*,-11;

ci{-? Jr Y. . rev/min fll t = o .,1r .,1t-.^b L* ,;l;.4t
gl13.r 

-19.1 Y . jl ,-,-i l-; N ,jl-19t \.Le.*,, ,.f-iL rr(:e L

.($ o:Lh-l clL-rl; .gt'. st> blt 2l :sll','zl) J:.5 J*rJ
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V t*: \ '.>.e-- ojlu '57;.,':-.- ) o-lf

2> ,5'> !lt B 4"Jtri- JX st A JA ai.1r rS ,_$..-l

,,1r cJr.- ,*;lC Ca tt- 1*-r r-l i t4ii 6 :yi4

9 UF1= o [V) J) dJS- cJL-- ;tA ft .-usi,l

1) r),r-.i orb d1 cat--i.gh,-9lj VBl.li q f o:1j c.5r>

uLii .,rk^! "tl$' s C 6,z,'9\ \>ef 6)1. u,-la1s! t JV;

.IJJI g*+ l*j 631 ,'. P

*lr
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f tV ilt cS 9 A-f ul;1

dJla. 6 s> A-f
L lly;l .15 U-l AV.dC C-bt jlL' cS7 t,o+b.l: .-L,a lL-+t .<ntrr".[J*; c;l;.,r;Sl

Wrstt' 6*b \ls; )l jV: e$ .jt5 t lF, c:.1l., o:LL-,l t-J rS rt^n-l ,.-.-1 ,.*,_L-_t,6.gt,r--lu.o

.-t-,-l.f \:r) tu kt- "l

,-'. ).a:',J11: J^i..o ':S 7 ,Sl.t lt dL, S? rlJr; r;t[S .0.2: c(jL;3. t)_f )) I J.ei ;l Y-1 ,Ln .,:

;r.rJ-r-i, dr:.,'JLdl c5Ld,1t5 6VJ*:l Jl* 6$ ;* q ht,;-i sWr,,;i;t,jt c/u.,r:.,,,:t:,lH e
Frt-"f;, -! f* ':,57;.: Ll .-tu..!lJ tl; -b tt 6,lu-j1,r,-t+i5l JJrj .rL'yrl5 s,rr.a LIJJ stj d-"-,,

l{-i:^s ,1'-l jU:6\;:-.ir-l;tr ;r,g,}.U lr,gl+,-.el_,1 .grJ..,;lJl g t 'F a;,J .;lSl e 6.,dJ:_6 hlrt 6
.r;:...^ ,Sl\Jlj J ;t; dtet:- ,j.Ul f* r L1ta,-rl) J ;a; AWr],U: e

.(-- rglr-,el.l c-=srt fl>u.p1s J-" r6',lL y,,s .""-F .rlrjL--r t1 c-l ;;) ,;Ju ,>sy)Jr; .,:

6;.-11.r-Jl rrK:et-51, c..#+.;r r5,r.1L-r el )-ril q r:*; 6 ,0 *-j; by csr'1-,ie g,Sr>,:, L;
jl .:.9+ r.olJt :rK:eU:U d..6; -,1r i 6 ,Slu-:lj VS 16 6l+,-j; c-er c,J c,.F ot(;i.:rJ oa;-]-6-i€
L 'JS:..r-ti.f :f;oU d..6; .1: 6l*-j; c-Sy ol:.r: s,l,:; .;l c.rn51:11 ei_ .p 6lt p tS* ca')e 2111

e-.,5 s: 6lu'-jl1'Sf + b-n-t o-\" U- o-Y I o-\ bl;; J Jb; c-S7.gly Y-\"; Y-Y , Y-\ oJ-t !i,-f:
.,-:-,xl: t-t,; k;i Ji J,.q _p .r^! -ru.rl1- o:Li;l |r_* 6f

l.r p+ ,-*, S ,*t, { cr.}l 
'Plt -r- )Q. g,st:! r* dJt :,- ,,1: .!.L, cS-- ,-is,t tl o:Liil

,-t-xL oJ-a- t-,.J€ri5U f-..t.rJ:e ,-*, fl.rili oJ.e.+ J- jl ,J.,l 6 ,f ,i:,c.r; urJ:-A csl.lcl.) L-i; dlg.

e)J J-I;,-l -11 
o-t ,ln.lr '* 

cSf 1r).; ;rC o:l: g>ri ,* cSf Jy"l al=.r."$r; I t-;+,

.r-: -t olr* JeV Jst 2t -,11 
o:ti:-l _ss t1r43 :-J _il .r"r "* 

t- jlL" cS 7 .l.t*, 
",.1 

?l*jl .c*,1 o$
5 -t-or,r,,-Jt-: s::'jJ u ,\ dL. ':.57 "lJ-.i;r.,,:y1t5.-t 

i JrlJt r.l.:l.;s 6.gldyi r.Ll,.t-:r:

tt: -t rsoi--4 as ::f 4 d)J bulb afr.<Jt+r &-L lJt; rL...,.l: .€'l ))f Jr+i ! J-r,,.rrur

JieS--b\s r-r-,i.-L*".J1*l r, JlAba-frlil.tfg;ljor[i;l >yt):1..-J*trit.*tc*l ,r-Ll
..t-tr"f Ch .{il* c5t{,.hn ;r Jjl"rr

www.konkur.in

forum.konkur.in



:^L eL-al SJl-r.- Yrh

A-f dtoi AJ'i,,...

# f .JA,LI' ,-)?{ r,r3.! 6113'-'o g\ a-s: r {: tu. a-fr
,-,1:--l i,.# .-r5;".*, ;i O 5, Jb; 6f *J\ tn 6lr-yl;

6;3 rr:*,1 * t+ 
"rf 

Jr ,t 6 6"lS$ It t* 4 ; gle 6l$i;
.l5

-,-, D 4-f q .:-,1, &ry ar ;l .ll* ;r7 L; ,--:reJ, -11 6 -r-ar.r, .lt-Lj l-, ol{i. a,t .r$: :.!r'

G, t, C-* 6gl4:l*,1 ',r C'A cA JJL q c-l ;l-r, l.E;*"al 6.:-,ls;l-,r O f y Jb; G"l+112.-1-,:€

.-,11-ul ,.:l,i cJt-;l 0 ii i 6 -\-t€C'O'++ +-f t -l oJ*.6 0 +tl) o-,1l-til r CO uel'-| J.; lAi6, bi

,-rL"j q .! .)i 6tai::, ; .f-l+-rb .lqlJ ,.,"-l.dQ .Str s nLrU ! ;1.,r -u-tr CA C-rt oF Lfi -St .t-,-l e -S
:1l .u;;Lr

:tr

0 n--j1 
"+Jl 

.a = ro =€i yt = 6 ,do =do = s ,Do =.i ai -2r 6
as 1l:) (J-:U JJ*: J:5 JL- )t afi ':-S 

y ^?-U" 
..uU ab_rl1 t9 J J,-tl

(D &-C+ -e)ti F A tl"{-" 'rlt' r-1--l -rr .:-= J-ol3'- Do J4-7 .-iJt4,

..t-ti"f

,rh* L. f -* C L).1; .-l;i l-.1 ..i"1 .g;L;;l ,c.ili --,La:'." l.\"

-* tS-Ss J- C +L;:4.5 .r-'t<r,. ..:-,1 .:L^a:; 1.1., .Sl; +ti; ;-ri,--l-,
gi ,gl"o.;:-L J J--J- Ol-*a::;s.J5,r 

'>S 7 C' ,>*, \ )f .JJ13JKr.-

.tt-S C;;.1 ..tL.,r q +
,r=s-rsinO =r(0-sin0) y=r-rcos0=r(1 -cosO)

*=r0(l-cosg)=ur(l-cosg) !=resin0=ur sin0

i=trr(t-cose)+uogsin0 i=Dosing+uogcosg

= ao(l- cosg)+ raz sinl = do sin 0 + ra2 cos?

i=0 ,

+9- C-fi Fy 6_t- \J o)J.t +:'"..rly t0Jr q t-6:j ,4,SssC tL;::t*;rt j tq.ff +li*J'1:.fl;tQ

J v= ii+yjcSt<-;-r\e Fy u ..; bl:-c/l)0 u3J" p iC aLj.J./H -l c.-er,rl,Lj.i_2-9".a;r.s!l

s=r0
Do=ra

ao= ra
o

@

.:;31 .:-1, a="fi+ j;j
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ftl gJt.5; A-Y ,j;

&t1",)bLl eVn -i.l;i, dtr.,Ki .Jl;r *! t :"c-b'" ;l .U* 6 rf* dl/,r<iL"::- Ll-e-; rr,15

.gl-r+-h.,l1 F-r.-r-itr a,:^:b;.1 ,rl ,"Ul J* L* rSt .:l: 
'e# 

d.f t,.!l oJ-.x orl:4LLi,1.(,-x r: r2;i

..:-jil: -U"lJr! tt-l -r*l

.t n"o Cfl5i

^ril) -U,; y^(t,-t. AW tA >p ttpl >tr(l 9 )n ,.tj 4itii,li U(4b-ii gtl ,2 ahtl, a- gtl O

i ic, tSt, g"tl,i ahii +l:i .c-*t i - y - o U-ll.h. s 6)y, re,, c-*vr 6lrlz ()"U 4bj) ,/it,L/ e - . lo"ty crul 7.1b19 O

,,rt'i rra ,:-1r, O-1 L,"At, D a1u Jrt ,19tt .U-rl

A-A .Utoi AJ,L,...

-p )y€ .J:.5 )ti ro$ o:l: clt.! J"ls J ,t-p aLera.4s L-; L ,1,

%,n*=t00mm Vi *L -2U d,glor.i f s>;Fc* 6 o-ti oJ..-rr )-i,t-tt )Jr 6* JS
9L:-; J cer.J.:r)c/ l1 .r.-l-e f.-a 4 

'l5,5 -S--9" lr ,.. *.1 o-Li c-
,rf-.1: 6ls'SS t;lt l: -P6 a 6l*-js./t$ ; a 6lo" jl; \ter s L s.,

..t"5 1.-l*" y; utlr:, c.;
:\ .jj (a) cJb

,Y .jj
:\ oj'i (b) c.Jt-

:Y ojj

rr =100 mm-'*- atC

(JF Jt- -r: ,SS) a, =@r =0

a2=\ racVs-g dz= @z =-Yrad/s2

0)r = \ rad/s 9 dr = (br = L rad/s2

Az=\ radls9 dz= (bz =-Yrad/s2

-1t' lt7u/ 
|'/^) Y L" \ ,tf eSt t 6laLi u-L, ..7t* .l Je)rr,.-/l4.it+ :J-

f t J-+V,-},-JL; t^,-l.tt5 lJ).r)L.s,B \AaL;J rtt:, ,*,U Sf jt
Case fu) 'l;-rts

d0 n--jl; o;l-r-Jl *.dt 6V; * .ttAB L;,!!l JJS- lr,gt+li*J )_p rA n<r,l jrf "b;: L (a) cJb
:g-l J.b tei;U16ta;*, l.,,-h"rl.t 6 .'5rS oJ-oLX-. 1l:-,e,., 6s-t )1 .-L-t€AB'*.j o:f rll.,-1:

d.s"
a's ---\B-,1 \, I

AO\ B
\aB

tlsn=enag

dsn = eO ag

Dn = ABa

D'=A-OA

(nr), = eg o

ao =Ma
o

,yS6,la'-lljeSf 6lJao=rzdz=./\(-'t")=-./l"m/S2 JDo=120)2=./\(Y)=./Yrn/sq4-j,tt

:'q-,rl: 
"!r.1:
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rL et-+l .f.Jt .+-, - ,s.7-, ,-f,ai fV.

a =D a lfr = u D ln =y4 = o.667radls (CCW)
0.3

o = (ou), I AB = aD ITB= -g = -l rad/s2 (Cw)
0.3

:U c..1 -tl-tL sL. sO *. Lyj c,S7

Do =M a = 0.1(0.667)= 0.0667 m/s

ao =TO u = 0. l(- 1) = -0.1 m/s'

y AB L; 
,, 

A.'!,e; 5.,;- r3;i y: 1C aE cS7 t, (b) cJt-

,?-l Clr 11r.1*i ,Sst )l .:.2-:,g J*r" A'B' +*Jj. qdt bV; at
:.11 -rs.,1Le t+i jU; 6Lr.;,,:^, _r .;l+rb d ,n$.f oJ.oLtr .cJb

-DA= en ro (or), -(oo), =M a

-uA=,+O a ao-(ao),=Mo
:t rr-l li

Do = 12 a z= 0.1(2) = 0.2 m/s
aD = 12 d z = 0.1(-2) = - 0.2 rnlsz

:,rtl: .fU: oSS 6,le'-j; cSf Slt

6 =Da l!e ='o ,!' - 0'1--0'l 
= 0.333 rad/s (ccw)AB AB 0.3

=ao-ac _-0.2-0.4 __., rad/s2 (cw) :tr @AB AB 0.3

:b s-l -rtl.tL t\ s O u. L-y-t cS7
Do =De+ AOot =uc *,qOa = 0.1+0.(O.ll:)= 0.1333 m/s vtr

ao = (a o), + eO a = ac * lO a= 0.4 + O.(- Z) = 0.2 mls2
=lr
u*io elsi,

,zut ,tf7, O-t 4iN 4i",r Ql9, U.ltttt, ,ite c/+ ga' lta(-tC A dco ofr-,,,! cl* c!tt> "r"p /*q 4iib d+i

6t+4e11 etii e, /rrt, * O6y 4t 6)e^o o-atr^ 4,(or), uffi Sloai)s^ A oclb .y'rr" Jr^ # p ,*, , 
,lr"l ,.>IJt* Ea "pp

d-.ltri U,tt d0 aagt; c, AB cttrt> f6 C B y O Jp opt;"' .to>st Utii t, tiT Lts 66et,, .1, , trtUr-t ,toaaae

dbc*,trtT q

utt 6toc-zopt s oPi 61a.4911 .-w/r, (* @tt '^B h^ clh UID ,>fiop op(i,a ,JG , {rfub (a) .>lto opla orb.92

y7-t, t, a)tl, A>y. tP hl '2r9'ist )e4/. tt ofr ,b Uti; qffi )>N (o"), = ao 6lt. 
"i;a 

c-ale .y'e O"^,t^ t/ B e O , A b6i

.i)e

:tr @

:tr

?tr

o

Can (b) (nc),

dsr-dso=enae t)B

dso - dso= eO ae Do

Dc = tt al r = 0.1(l) = 0.1 m/s
ctc = rta r = 0.1(4) = 0.4 m/s2

-(ou), -(o),

o
o
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fll dila^,tsp A-Y ,Jb.i

x*+ yi =g

xi+ *2 + yi + it' =O

y =bd cosl

A-t dt i d,t,..o

.-$-l.r-t=" -.,.ruln L-; ABC dr,^a)l 4;1L-:r J('; .rll:, ,its cS f
uJ s:./f ny's c"rl.i .:"er- lr -l-uI.." ,plr r.l.;l-g r:-: Jt .ttf C J;-S D

./E -l Jef ,0 = \".o{.Lr.J .;: rJ.lL t:S2> I ltf sb {.r dl,"; -11 6l&U
CB 4.glr-11-i Vti r glqsl) \tef J ,-il,-;.url L5[.,i,a1, 2: ls B e+ f I

..gS -rt -:- 1.1

!!t L A 4-b.A I f ,Jfu ;LL, x-y oL-ar.*'./t .il tf :J-

sx L ._ltB.',b3'.yc-57 t )_t-d o:l: dy=1i= o JDe= )=./f m/s

pl ahlr :l e -S j* .*-iu, d*,! t *f = b2 oL'lr,l ;l ;t; .5re i:,.i,.

:J^Jg, L#

. v.x=-Ly
x

.. *'+y2 y..*=---- |

:.:^.!l:

@=6 =uo sec0
b

o

:n'. r'.e^|u,,&-r; cei cst+Jqc . ji= 0 1x= b.oJr r, 
ja 

rin g 43-l ..i {er rl

Ua = i=-Detan9
.. I)2^

an =i=-!!ggs3 g

:.:--ll: f+tf 0 = f.o J De = ./\" ny'sci:Jc y-:Lir g:l: .;lri L

,, =r{;|)=r,r,, -, *tr

", =-(o.tY!!Jil =-0.6e3 m/s2 :tr0.2

1rl-l,r r.li.gtr.;:.i Sxll).-rJiL,r, 'Z*1.; op q J.: y'B Vt"i J Jef 6 -tu:,r. Jt.i.i .,,ii .5tpXt

.J.u....r \.A.iJt q

.+lr ! = b sinO-11 6; ,;t* tr.-r-lry AB JrU tlo+i.e:l e-S-t L; g -tjjL^ CB 6,lu-11;cSy

:.:-l ;;3 6lr11t;,-rt*!

d=rb=%6secg tan6 ={*., otanobb,
:.:*!lr .+tf 6,tJ.e 1sW "iF-t-7 

tl

a =o'3 =Z=r.732 radtso'2 Jt rlr
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qlr

.-u-ltr"f e e.S ojl.t.il cJ.c--&atr jd.--1,.t+igt+ryrly;.u:"...o:rK:rU:U c-{at) g f as0)

.,yj,o aiSj

OrJrE^ t. xx + yj, = " ;t 6r{6;"^ g,r.t7.h. ,c-ru| */J- ;, ,Sr-/g^ ;t 1io2b ,qtro c}ob ;t S/cq'"" ,(r"/U'W

.>fia o>t> Ui * = -!! ;t

"=ffi[ fr)'i='r', rad/s2
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fvf {-Fl.,,. A-r ,'it

O-fY df*. JS.l

gp ett t ';F o3'! .,rr J'ts 'SLt o-YA

tie.* 6l;lrj,u 6stA.-Jfr fl .J-l,ir.r, ui)l
I O tsl U *,,-t--L .:-l-1 u-* u. U4 = .71 ptt

r- r.5 .t-5 .:-i.r) -t"5 .fb lJ u(Lb @ 6la'-9l1Jef
.(r;(; .f -p fi J-h + lJ .<LL ,-,::lt .F.l

--T
1.8 m--r 

i
0.6m1_.r 

i

__i
I

A-l'A .lt*,. r,lSi

&f ,-ft &- &s L; JiX .lits ,st-b o-Yq

+r oJ-.l oJiA-.t .(l-t dt )Jt q J o)t.,:"1 6)L 1r 5

uf t-i.;)lr ,-i-) .Sl )i,J,:{l$ ?:i dry.! .jrb

f t Sf ,slj fj! ;L; ..t"-Lj ll2et @ r = Y rad/s c+Li

.,^i-# l;5 ,*,t^..-- .,--.-.1 .rl-t:,.| 1r Y. Itl ojl$l r, lJ ..(Lb
' .-uil.,i crti;l

:lrl=11/VS

A-f t di.... Js.i

Jit *o

.jl..ti" Jit..
,.:-,1, Ce .Lr (l C4U ,-.rh-.i A aJli l, 0-Y0

;-iC o.rl.r s,9.(- cJl.-;l (,->-l ,;*, LUtx 6 ,-*-r)
.J;5 ;*{ a 3 x r-** J b AB &] al .51+,-jl1 uf

:lf

tt: rAis,;;J.rl*, U !.;r;6 0-Y1

.J-fLqr, .:*l; r:s 4J OO C,iU tte)4 6,ljs 6i O

tSsl /.4 aJ;; o.-rk-.1 9Y tL-er- 1->W 6)r;,-slnhl.l

c-..tl ! 1x;:t r'is tt6-# j:-L L , j 7* u*

r-rta1;l.ry as24 I 
'*j Jg q 

', 
&.O e-b .{;i

-P 6 c*,1 11.:.r, 9t 6,21r:rt Lfr v 6 -trr .ll:;9 -t 5

.-t-\.f U" Jlri, .gl;lr ;15

O-ft d.t.- JS.!

,;rLi 6lc,elj ie.* I OA )b)V,5e;U o-YV

o-U-FJ 5.Sg J\J> j' <f st-.-2 ir3-t-*. y @=0

6,lt- u-bl$.s.J---.or,rr cS7.#l tt .. .rl-u,.l .1r \ Al)
.+t t 0 +,-91-1 l"--> JB ;4aB 1l;) j Dp u>e ,-

Da = b@ secY0 J aa =\b@ 
tsectg tan0 +lr
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..L, ft-?l .Sil*.r"w - pa-" ..!i f Yf

f 
-_--.'.-......

^ ,bAB 4rt-l lJ-, A 6le'-5l.; crJ*,O-YY

o-.i, A. c.it-j cSlr-:.1|1.>c- 9x eJ-,"V -ll .*b Jsf

.-t;5.:L*

:lr
rha

A=-
x'+h'

B

A-tT di.... JS,i

OA l"J,.<',j ,l,-lil .>\ D s#r.r.t+ Jdr.. 0-ft

6ltltC .J;: u.*,.ttf ,e o. mrn/s ,.>er-L.

.-t.5 Vb 0= o,o lf,-J :t ,-pl6L:,r1.,1

.Sf .(J r- OA gAl 
",-l-rlr 

cJ,> 0-f0

(*.l f t u..S ty'.,l J;S 
"ri 4 Jar,ller .(--r

6lr,-91; Jef ,@ 6ly.SlJqlt .t-/,l orb U r.iil JeJr

o-rf dL.. Js.i

..t,5 ;=.1, X t-.^,.- 1OA ggl

.r5 Jt?

o-f -f ,-;,y J t"LJ )Jt \ B I A 6laJat5 o-f '

+B tAl: l.6LK Jt ..ut..r-l cJ-er{ )S; ullL' *3y
. lL mls 9 .y'f rn/s ,J)t- 4 -t.; cSWt-.gl;l: y ::y

,-rt--.- \ r.e.f .5lr-_91.1 Uue lO f t C-eJ-,-r:-i!

..'5

0-f ' <!..- JSA

u.e,rf oJt-i ,fl-p,)t+ .,ti oJ:S Jtrj O-fl

B t A l-J'rl';- 6Jl-'. ;.: ,J:5 .tJ} .5-u; { lJ C .$ u ,jil
L lr lJ.rU ir,t.'<JJJJ+ Jd$" Jt .Se Jrf, dJ;S q

0 ,-'-91; yl.lJ C ..<i ,fl ur rJr.r girlS u ol;,
.J".-lll g".*

vlr
VOl)=-ucot-
YY

ofu.lrL*

D Jer- 1.+ 6-ttr * :lA.5tg;l r.(r,t*r o-fV

rjl-u-l{*" C! Gil J.ltr.-tS,.f 57 ri,l;,-irla r,

x +-.* )-l)(A =O > +.5h,-91; \ter.r;'J.f c"rU

0-f l di-. Jfi
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tVA rltL.. A-Y uir.i

"iil 
.gt-^.r11 ss C 18 6)-ar*;il cJ,r O-fA

u.-,,gl1l:A .St.tt-{.,_l J.;S A ,.l,J;;J,57 L-g

t B tAl>.' 9 Lg,9L-' ,g6,:cr- Jhil ,r:tt Ue tgYtr q f-l

0 1l a.li 
- 

-r l.1 .r::.-r c-57 J.l e -i.,.L ,,' $ llC

.J.JS'...r;

A-l,A <9.... JS.i : l

J)t-{ u,SYtr | 92 J.er,- Lgla ;2Q o-YL

rrl.* 4. J*.-r-:lri c. ".r 0 

- 
r,,]6,1,t

Yi6r + ZI - YbL coso

Ltan0 *lr

I

6-fl df..- JlS.i

:lr

c,tibt- J-f ef y il'VtB.;eJ.- .K.bU o-t'1

r.r(:eL",rL c-tr-; 1r (r) c.1u glr-.rlj t-eJ-4 tr O -U
Ji JF * :A df! .rLy &!r ,5.trL...r5ur crt-,)3r

as 91u-' i l)a,Lcr- 6V ,b)st ;t-Sgx 
'*l 

rl-url2:

,5,r$ ,7.t:t gLi cJl.-.,ll s ,e qrlj f J J.;S +
:& rJu.5+ ,-,,.; cb.+--rr oia

.-? r.+fiff,Qr ,*a;: .-rl.l6J + o-tn/

\te J;, B'9i-Ll,'.,$r-rJ.^ .,J:i .- jjU Ji -11 
A.gtpl

cSlrr.llj q* .ty,l o:lr !! J-h y Y.. mm/s c+ti

+--J.5luLrt )I1)OA.Jt d,glr-.-el; -,V :.t 6

..t;5 Vb er.tr-l y = '\' r 111n

g = ./\1f1rad/s e (i = -,1,176r*"r, :lr
I

I

l

O-fO d:.^i. JS.i

;" 6m
' .tnm
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:^l- et-Al .SJt-r.-, - p.?.-, ,-1.-i f Vt

0-rr di-- Jsa

otf s-* t -,r1.,1 .gtail; ;t -U .J<-, &t-L, o-tf

,S u' ,slyt @ c+U .Sln-:-ll ; t>e ,* L 6 .gla"ib ;r 9

L-A.*E \ tJsJ rt(.o t, a=D e r..'l:^.i, .r/.rr o{e..,

S:r. dS c.,,l.r-il cr.r -e o)J-.t t *i riti; .-t.5 j*,J

,iil .gl;-",1; t+ el"i rJ .glo_91; ,,..* 6 6_sp +;:,2-l

.r-:U cr.rf .W* rf,ti .r-lL,r,

n)l
\n r\

O-lsf d.i..- JS.&

_;: ;l3r .(-J o ..t.i Y, fr* ustt OB + o-Lt

_f o) = Y rad/s ,5le-_91; crr- ,g)s! CA fl .>yS1 A

0 = Loo ,l) OB 6,lu-2]r1 tLer,-L-i[ 5.r.' -11 .5t+L.aU

qlr

..t'JS r..,t ---

B ,.Ftt ,*t 'F* 
c-l-i A .Fj J,tS o-t.

t3.*, ..tJlLr,.f;J ,.lf+ &-6.Ay GU J.6 tt-f ,l
15 ,5lrJ>.J s> \ C ,.f -f a.glc,;l; .:S _l {D 6,lu-51'1

3 [ rad/s -*l-t 4t r, A .51a,,--el3 ./t- r 6l+_9/'1 .ter

.+5 j=tJ rJli...A rr*tUrU c-{a. J) J.: y' Y rad/s2

A-lc' <li*. JS.$

c.r^i rrlr dtii d.iiiJr ll 6,rrt*,r OA ,4 O-t\

.J-its, 0)oA = A fad/S 6logl ) .Lef 6)2b ,J'-S 4 l*
.+5 J.1- l.l CB .,11:-2lrt' 6s-t\ @cs /L:. 6lq3lj t-r

.J.5 J- jf tV dt4,.rt? e.lul'; rl.rf !t-J ti lJ dt -,
06s=\/f' 1X6l/5 *!r

A

6-13l di..- JSI

,Sl^ plj s,k--i 612l> OA L:J JSI o-tY

,.t4y y 0 - t, radls .5k-91.1 Jer 9 d = t radlsz

.l# J.t- +J, y.l1.r 11 B 2y,':/ti.!.-l-q 0= 1'o

.rS € L)- \ ?!r- * t,*E dr- .r"ti ji
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fVV .liL.. A-Y ub?

2 t*3.<* ..lrt-i stSrn 
^;;i 

to.gaat.i- O-tV

t | .L;loJ,i tg-lt uasU b9.r>,' J) jl flJ5 V 6 
")a 

I
q, Eltc ,|:,, r'-r Lv F ,,slt Js #ne e
6lu-j1ref .St .t;:: rr, F-K_;l U- 1 ,5-r;, Fr<,-
6lu-j; eY) 6,lr- tSl. hlt ,.r^!li c.rtj I tD .r,12 \ )3,
I t, fy Lt -l c.'lr.-; .llj* :r* l\ JX d,, =d,,

..t15;,."J bJ* t,

:lr

I

frf, - frl,dr=t(0,
r\

:

I

o-rY dr- Jsl

J* ;--lyl c.et u<JJ..,*o r-rl1-- cJLi o-t^

A AL;; 6)_f .-,1:-i ..uJ,r, ./Y1. m/s c-rt-i dlj- t OB

0 = 1. " ,4;, y C +hi; Jj-> ,|sj.t- t* 6lt lt
..t.5.:b

,.\
mm -J

A-lcA <$.... JS.8

1*-
I

I

I

I

i

400 mm
i
i

I
,

I

IL

AB .51;lA.5ta:l q C,F;r-r." Jr:L- o-to

6l- ;ltl4.J-u,rr x ui\ c-{e J) l.1 U crti U2t s

J-i &J a =6 ,j.--_el; .-,b "r. , o) =6 6191t; t>r

,=L
Jz^ -*'

- xD: 
',,5'lkx '='*'-

r.*E- y,-r+' (r' - lfr

c.{.+ .rr Y rad/s 6l+sls rof t OA &,J o-t1

.;) oJ-.i )J-) ^i* S;t> AB.*,J .Js,r, .rl.;_e.r r.rK:eLrU

, b AB .LJ @ 6lr, '-t1) .te ., .t;_)u, C

.l;5ir*'J 0=L'o

0-1313 d.t -. JS.l

rffi i
f------- r

A-fP <lis JS.!
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.r,1.. pLel .$Lr.*, - p+{ J.ai fYA

A-A I df..{ JSI

at = fd 9l) = ra) CW:V rJ .t."er Jt-:.; 0-0Y

)t-b 6Vt 6ss 6 i-l Atf O f t c.SJ- F.t-j
U.a.y+-/ P d I A tSi st S JA.r.r, .-:.b-t 3 1rit

:u'l-..,o|).-t-ltr..f L* ;S}.' 6,1+'-j1yt;.i r .9lr-11;

.:jt.--, C.,; .t--+r ojt+lr crf JLjr lJ 0-t nt; .J.*

6l^'-JD .7S _l 6,la'-9ls tteJ4 ,# t;lt..xl{ l-l ,hf
)t afi ^-S \ e>,-a ,)Lh. u"1l; d J;5 i;r .rF ,i.*

.(.t rr ,.".^; ,b-,a.-/ cJt- .r^

0-or <&- Js.i

'#n .rt--n-l 6lr-, u.rl-E- t.-;j Ln ) o-of

1*^;4 J A Lfi ^<.rfi- J>19 .1: P ,.r", .Sl*.f yrL:,

ir-l-rit-l ,o"t^! r3;: C a* uelr-, cStetL- yr B .J.i #i
.-t-*tq4.1e, 1..rkt4 C a* ,,?,,-ts-fr )Jt / 6lJ.

el-,-. .l-t\'l 0 = too eoJ..i c.rll .ltl; .5f.,1r r.l--*ij,. 1r

c-+--? J)(t)t = I rad/s ,Aa* c^rt-.!;l-rer U.*

€ 2s\C L.* r0r 6lr--91; c-s.*,>f;et ..

,l

// l,/l

,eA+sec'-D- =Dt-Y

B LhiJ r-1.,r5J_1-;.t*r $i.- d-1:_.l J- O-t,q

./-Fl .y)4 D6 .sl$t.J^r./ J<- ;U, \ Ds .>.eJ-

:tr

0-131 dL- Jls.i

/.I-* dJ+l ^' "t Lut AO ,4 rrl;9r o-0r

cat-.! crl;*. t+ .rL-i ;l 6lto1 I ,-t* s BC,F_l.l-r."

6,lr- 6,;,io.-; ;:V .ttf 6 JF ,+!.r ,:"-t;it .i = t
6Lr;lry -21 

orLi:-..| \ e ,aJ" 1l.ti,. 6)rt.A gt+l .:h-
.J.-ill n't \>l*a*t i I J en 4

0-0. <U.... Jfi

{ig.) r,- ..1 y - Y. . lnrJl d .51+-li-J ;r 0-0\

f.,Li c--5t A e,,-' C uS)e..;*e trL- d_1;*.1

u *,.JJ.ls/ l.t y =-\.. mm/s2 I i =[.. nun/s

r_r--lrr IJAB &j + b-x-t a 6,1+'-913 1-'H -l tD 6)u_513

a)= \/\oo rad/s CCW

d=,ltA\ rad/s2 CCW

..t;5 ir..:; +lo.J

=lr
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fVl ,,13L.. A-f dir..t

(1) a =.111A m/s2 .r*-! o.rL q

-,-LJ liK, .t{.it<, ,;.--lsl-t jl .rt ) o-01

...t.-.iL (0. f.l-t s d-itj &rJ 6,lu-9l3 t>r ,5t .c*t ."r;p

d,ag ,Sl.-'-51J,-rk-! 9 @p 6,lu'-js \tef 6,la .5lVlV
911 d66 e @M .J.-iS Jt-i .-fuJ 0 

- 

, AB ;:;U
.Ji"ri rE;: r:,,:, .:r(:rLrL c-ga

@es =
f@o cose,F :lr

r'
dnB='') ,ing; T '

I r-{.,n'r]/t. ,' )

0-0t <.li..- JSn

6-60 df.... JS.$

5f .rJt c--:l: qj) J15 i,*J 0= Y.o.1, ,r(:oLrL

,Se\OtOf C-J,i,r-.r:.r $1\ ).-,;,cS,Js> up 2t

.Gt.S C oa;;r p
crly = \/lYY rad/s vlr

,r1

A-Of <[..- JS.i

rlr-:,.1-;.r JiA 6q-lt d.rG AB ,A ) o-ot

.ty'g,C.,1r oJ*i YJ .tJt d9-1r rJ5.rr 5f ,-*l tV
q ./\ m/s2 .-rt-j VS !r = o Jr d,(- cJt- -,11A Jl
6,lu';11 -.,b-1, d,I:ti ot3.j t5r> t t!; c*12 *ir.b

..rJ :b .,.!l,r - \ o. mm 6 6ldb.J )t \ AB

d = .l\t.rt rad/S2 CCW :lr

A-013 dr.... JS.i

u ..'; ot-! orb dU ,5C1t;.- o6!-, ) o-oo

.&l-l Lr oL"r. )! l1*i o.rt - .(.i-1,r-1t^ jU_l cS 7

.t-l-t dl-i r..---:,rl: gi;r r-J 0 = 0. sinYzt

4+U 1 J-IJ, jrL5 JLi 4 r.lt ; 2 0" = /E/\ t rad (\ oo)

(rijl) .-S u;ttl_t,f f:f Vt-.r_l-",r !i,-t;.*:*l

..tj5 J*{ ..'"..1 0 = 1E/\\ (-) I 0= o

200l,li
mm

),,

(.iJl) a = ,/1.q m/s2 )tr .;rL q :lr
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vl,." et^+l .S.tt-+*, - ,+7-, ;f,ai fA.

g+.,J €re.pr A-f
Glt.l,sJj-"| g-lY-Ad:+1r.r.!l d6f Jj-rl;lo:Liil ..-L^ogU..tt .1,tt- dU'fUrs*st

r-j .# ier rJrL,3 f-tf Ch JLA:;i .gto.;-ril \ c,*i6,J ..11$l

Ye= Ya*Yua [l-Y.l

.f-).,,t.,1t(1 B sA o-;! 1: cS7 sy,t .2:12

tlf.lg! jl.teU ,J*,*, .2s,l.t

t Vz'. g cS7 6.:-l dr,l l-?"rJ .€,-1./kil 0.,1! y;.li gt+ r.-I.p f 4 6il J tJ &i; J) dFl
4-Hj U ,...,1n :y, ,Li; ueLf +Lali ly;.-r-.xL,gloy-l: F q l.!.+U-.f Jlillri-: aLji ,g,1s 6.glU 4r;l
.--L, lt---tt tgla:-i-a {f .J,t-,-;t Jtt ,-&,Sl-t 6ti 431 ,5"p .ttS,.)L, d/-t .r5,/ r*, e?f

.L,l
.)J-e -;: ,$l A'.;e .l: +5 lo.r,r. dtJ lJ 

'k e,.$-! .c*l oJ..x orl.r Lri-lj o-oa ;f.(--: J) 1.,X4. rrl
ui-C* O2-9-e lJ-y J) J) p---.- ,.>57 6.1-2-, oIoL! Jl:'C .-L-l,JAts'\43J. t;AB t>.r|y,;lAl rlL.l

o-,ll.t-Jl ,-,.8' J9.1.1: +L-y y -9 r:*,1 {3t- JLailArs o;lJil \ A'B' 61ljt,>--,st u.f ,JJl .J->;.1:.,-*.1

a),>y 6 t-jC oJ-oLL , B' g:-t +ti; q .J-: crL.4.ll xly' tl, * €t 6,llsjx.;l ..:*l o:f rrl.,11r L,0 u3l1

L+.1t-Ara4 o;l-t-il .+B n1 .:*; A $;: ttf ,g*-f 6d^-i B'Jf crL jl_11: fr 6rt.,*-+ c5;.- pj.:

'FfA,o-obJS:;tU"1c:-;1.:Bcrtj)-rilJfGltst,r->ro-r..xJerBuS1l1I*.j-h!.rr.:11 ..:-/

dL.: (0-r t-) o-r J Y-'l'l .5Lrd:L, o)2e r 6 o-Y J Y-o d:+-)) os Ch J*.lst tr-l-rQ .JSLr,:t1l .5loyl:

.J:lfu, +t \ A c,S sr u.ri u:+ .J.;ri

A &;i..!l or! yt*,;l d;tS-l :* +x-! -211s * Cy 6Lay>, sl*ill 6lS €t .Ld dlJp q B .hi
ls 6ttb csyB 6 €€ oJ.aLl, o-oc ,|*,;tJ., cJt- a.r-lrr r:/ o.:Li;.| €t',L;; Jl* tJ;ljj6, i
J) -f iB q t-y ?lr.:jl ert' dt *.A q S dg oJ.oLL...:-l olx *f -p t: i.rti d:,21: AlLil Jy

.Arue=-Lrus 5 t*"1 ;11."-*l-9 r:*l :r*rU:U c-{? Jtjr..r-lt:.c*,1 dL..K,- F* ft ay-a
.+ia '.:#-r, j.b o-oa J<-.lt A aLfi Js.dta.il+.r-,"i .b t €t rLd dlJb q r)B fl

Ar4=Ara+ Ltun

6La22>u 4.:;l 6 €e qt .J,t\;.rA,0 1lsj-.gl;l.:..r5,r, b p uA0 S,r,t<b ,Arua eTlr 6

.H Are .i-rL* F--J -rl .utr.r Le i;Lh' Ol+tU $f tr Jony MpB u4 uL;,5f ,x'-y' Jtisl .rta:-,
.t-l€ \:r-1., lj d \.tef rlr,l., ,"t- C.S : Al rLU, .lU;

(o-r )
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f At .r1*r ic.pr A-f ,Jl,j.'t

It ArAi8

A'
Arg

B a, c .*j 5r.>
(b)

a-o Js.!

Y:/

A +c,.;cSr>
(c)

arue/ (.gX..,,

"f-l;t+ 
.JL.f .lLl c-rU B S A ;r- rlJ.ab ta:1l 1: 5 c.r9U; ,,,-l U .*,1 Jt-S.- Y-Y. 4t lJ ! .rt!" y-l

DArs = tirq(uo,"l f tt)=llgt(rle/at) .x-ia grl, d,:r" ;a u,* ,>.or- 2tti,

:g,-tb@ = g ,lrl, tlr, li 6

(o-o )

6sl:tes4 qlt.* tyf Flyg o-f JJl o.Lrlt jl o:Liil l.srensl:r;,sli;^r-\r &-S Ftrtl
:f-:-l.t;r-t

(o-r)

.:*,1-,1 C*,J oJ.cL! t^ ,.; Oi C^<,t J o.r;1 eS7 a.*;p J >j.e 6.:-,1 .51r,11.,1 t?f -Sl:.r, @ .1T -;: r5

+-Li,i jr ,y. p\ L; J. otll- 
'* F Jerr d.t-o:._r, dl:;cJ o-ob,g\i5J,;j: o.toLi,. .tyrl W

..t-!.f 4.-e }i:y.

.f,-J €r.c xr aJolro J:rit

,y-l r o-1 Jfu, _s:.::f u-, t,Fs: Gls_tt J JLiil ,SLn.iJ-f C6l..ra f-+J e(.5 u.o-L dr,l;.:y_,1l5

A ,L-e -' ,f -t aJji. olyv t B-.,tA:.il ti ..tor.f .rLlil-l * f 6,la>,b ,>57 5 ..:-l .J-1 Jfti Ln.iJ;,

ar--l 1: .J-rU.6, t)e6 = r@ )lJ-;A 6l.1b 15 Yea= Co X r jl-,1;: F. I v6 Jl.i:;l ,);-. 6,;l:.r' C"? t{ C--l ,11r.

a.Jii 9: ox ,Pls L, J :-1>* ojla ,F,P o-crr 5 r:<i ;-l .c-,1 AB j;lL' dla,--rlJ Jer*V)pe .t,

ilyc \\A A)aj.J,Bafr cStiy 6 
'py 4\ !.-:.c*,1 .J,t-;l 6tV, 1- e\ 

"r.-g 
$5 ,tJ,\C -b tt_f

,"\iA)t,

.J:rU 7s\ Jrt'r 1l:.p, ,L-J.r-/ tl5.-.€/
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.J,. pLel .trt^r.-, - p+!. J-ai f AY

uAlB

er*/

0-P JS.i

,cJL-- cr--l-r: .::f o.lLe'-.,t ;!t-(,. 4 t: c5iJ -e.r e il 'rLj 
:s-f .r) j,-.j?--6 $l-yC o-f. eJ:L,

JU, .i>tt y ,cJl- 
".*l 

r: .$_t-C./k;t -h tt_f *LiJ ;: La.<! -rl .-i- .f 6st CV Llj6 blje ,u. B s A LW

'- 
Uf olelJ jt g.t: o:!,iil .$t,l c-itt Ldi ir.i nLrU q.;i y.r co)1, r-il:>.,o f-..? lr t L_n-t *tiJ -9: ,,rl*i

.J-: J^lJit C-b O-1. d;J*; e,L*.1:

g.tJ crs r.trr aloh. 
"l+

,df rL{ "ry; b lr ; :y-* ott' ,St$J. * \ s rt<-l rt Lt rl-t,,1 
'* 

er nht., J-
H. 6F lLrtl t-; r:J (#J .t.l1.a J*,.tt ,.1-l dJl:7 aJ:Lr o.u,Li 6 6,j.:r, ,* +.Jt- y' Jr .r_y'

4;e1t-.asl:r';tt.J -*F L lJ rt<--l ,5LruiJ3',.iY:l-*l Jltd ,* +;,-l .11 o:li;-.1 t.::J rt*i t6:5

.lt-jr ,-!.- .2t bl--d,Lo-21:; itf lF 6La:l.ril .;.!: .-rt u;l '(^5 r 1,J^,,. .:;3i .'*.: q .*L, .gt-o:l.u.l

,.ri j -l i6LrciJ.j,, .,"-..> -t rsli,-l\ u7- cSy d":lr jl *t-- r" ,f.-: u)st dlJ:.e q .tf ;l ,,.rlrL, otKi:

Jel- rt<-l r-JrL, 3: .Ii +-.1 o:lr -;lrj g3l-.,' Jf t* \ ,E_bj _e i ,5Lad^; -_l-e 
6 .r,t(^ e .:;y

)-r- ,:tf u- ,#1gloJ.2.a .,4i-s.i.,tre ti ..li . b:t-t ebg-lti 6 d-t'o-!-r .rl,b jl ctJq-i ,':tt 
O

f) )-r3 f 43Jr tr.*L" dV.i-;l orLiil li Crb,5Lall:y l-r:l .c,J[- l.r-l -r: )iltg -rE.r..tr,
l -j Gst )li.=;.,' .JS,r, tiJ..o C)ltJ doil.r.r, J $-F,J"lS l, ,P + 6 ,J1g-- 6to.1l:y ,,-#;r.y,g

.;) .:21: Jt:*.6)f b;4! J 4" 1,;j).:-i:.r.Li \y ,t'V e.l'"". a1 ,-Hr; "f,l-l 
./ti.it .S-r.l6f .-,;l.tl

.JjlcJ"i o:l: sLlJ Ju o- ,*,t;"-irl tet'..S 6fCl JCL--

JrLr..t*, 1> 1;6,jsr; Jrt r..-{ 5 J15 +1r o1)n dJ _,t!.l-.,",J,- 6lr; u)ss n" *<!_l :1 .)lS-e

4, "rle.JU,.)lJ3 q :)t Jr'i lr JK-l JsW s: ol-t',g GsbJ d.rL,..51 J- tr ,*-..:-*lJt(-l ol+lr _1, lr

.J;F 
"a;* 

l .,r-LL; dl..iY-61, ,2.>v;)u,4LL. JF Ur:t # +!.'u.rru .f--:2By c^j;3.11.:y
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fAf ,J'i*! ,ts)-' A-f uir.'l

A-V dtai 4J'1,,..

Je)r 1 .d.bur.:*,1-2 ;*, *. 
')l 

d;* r = f " 11lm LU q €-fr
.it*! 4-l;r.J 2: ls irq 6u JA aLil 'tef ..r-tr.f Uo = Y m/s ,-li Of t

.J.5 -.rL"".- oJ--i o:l:

*?.-, ollt ,Sl-r €t oya olf \O f -t:(.5rJ:.r - Jt<-,|) I Je'

:t-y€ tf"l;Q .c-,1 oJ--i o:l: ,5r> lfi 1iC.-rl'*;l ,.-;
Va=Vo*Yent

U.-,.r:*l oJ*: J+:, O ,J;; y I >-frf o$LLr-y JLa:Jl 6La2jr...jt .J:- \tef +[-; ai -,1:+5

i,*l-rt-i .a= t)o/, = L =\. rds U.i,l -)l s $t afr 6,le'-5l1ie* J.lJ o-t.L;Ji 4L:--- 3l ,AO.5lo.-11"1

:grtl: o-o ohl-.' jl

bn,o ='od) 7)Ato =o'z(o)= 2 mls

tpJiJ rlyt-r;l t;l-rC; oJ---x o:l: dt.Li r$:;: ve 6tlt' C.-" ..t.:t.,, AO l:yr..li!,jitJa, ls.

:i.el.rQ.r-/ q-b,

D1,=32 +22 +2(3)(2) cos60o = 19 (rn/s)2 De= 4.36 mls vlr O

^-h'\ .:r3;l;j o:Li,:-l ssy €f ,e Oltv \ -El-rC g ct9' ,i;'a 6,laJ;A ier 611l: C d,t.j da.A

:.li 1: 6 Va = Vc l Yet<:= YNC tFC u9 e2t

t)erc = ec, =#r, =ffi(3) = 4.36 n/s

)* +A lt-j '>-,lAC J 1f ve 6 :ytru, oJ.,-:.:;,i.rr r-l-.r.dglq )* \ AC= [\"1 mm a'LaU

.J:S{_r, dly: C ,'L;; Jf dl4E .J

i..-1-r,l o-1 &,lr jl o:Liil !.)J:Sl :(6.11s.;1) II J-
vn=yo*yuo=vo*roxt 

aT.l:a5

al = -10k rad/s

r"=0.2(-i cos30o.J,rf;T,; -0.t732i + 0.1j m o

.€ C J- 1., tstbt 4blJ JFI

De= Darc= 4.36 mls
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."1- et*el .S.Jl-+.. - p-?.-, .-l.ai f Af

li
I

vr =3i+l 0

l-o.nsz
= 4i + 1.732j mls

..:*l .rt-.(,,- # J- t,,,ii

j kl
0 -ld=3i+1.732j+1.0i
o.r ol

vlr
l@ =..F =4.36 m/s .,1t-r"i,

.t-iro cfl5i

.lQua Oa., cN Dp 1de st)> tfr-& p ,2 A ,:*p atLi,a l, Dals

.2r9i ,:^4 ,l>yt 6p, ;t 6r/"7;t lt,io+^'*uuo !, Dpg-u44 S tl,6 s )* p", ctu,,2 gutf o Q Alicr' E 1,, Irbl.

Slo)>t U.r" Uly at. 4b. &b .)* U#' ep eii Ols'p q CU"t^; ei; b-i <?1r 9, Atid t, t4 6t, 7. ahi) so c*y
/p,,1, iy tst, t. gte -btt; )t 6>tp, c-,cp

cti)e ,Ol/lt, .c-ruI aaio Zrb -t/b at, Z,tfit, ,.aa ,/4t" 22 <zul 4^iro Lbl) t)ap 4,, <:-1, e'o2 apb a,t d4i l), A, ))l

A-A ditoi 4!,,..

OA SJ 6 t+4 d,.cL j to)y*i dLj C Jy CB dtt KJ

CB 6 oJ-.x crl: dL,},J ca,.iJ, jl dq lrAl 5 d-f .J,-U dL3i O Jf
,.:^6.-7 y: Y rad/s J.IJ. CB gl+s\ JeJ*s2-S 4,c*l aiti OA J ;fi\
.-t'5 i..- 1.2 AB 9 OA 61',.,' j; eWf .di*J ,,-l _;: .sl*l :rK:cU:U

f-i au+ t va = Y6 t Yals s?r u'f nl",l; :(.g;lr;) I J-
)-rc .f-tju.

Q)otXte= @CB X fp* (06sXlA/s

:4i.;: 6

C|ot= @oek Cha= 2 k rad/s e)ea= @esk
ra = l00j mm ra = -75i mm run= -175i + 50j mm

:.:..i1: f+tf .S-rt.rt-t+ ti

rooekx 100j = 2kx(-75i) * @esk x (-175i + 50j)
-100 oton i = -150J - 175 @ea J - 50 aesl

;-*e r.;.;,i c j .l l rtb --l-r- a:l: .;lrj dJt.- tt

d-X;9 Da =

o
o
o

@

o

-100 a66 * 50 ata, = Q

@AB =-] ,^u,

25(6+7 ro6fi=Q

:$:,rr t{ji J- 6

@oe =-f ,uot, o:lr

www.konkur.in

forum.konkur.in



fAA .j# is)' A-f .rlr.r

6slsl J-[, Jt<-l 4-,JlA L-Jt A* j- :(,r--u.r - JK-l) II J-

-r -3J--Ji1f| seV 't*iJ.tl tr Ya JYe lr',; '..:-l o:L ta'i-l 2>V9'.";

:U .:*l tlt.6 fi:si'l \:s'r.i l.1 us .l.til ..lu:"--6 .:J^, t'
fU= rtt\ ua = 0.075 (2) = 0.150 rn/s

!v, lvMt d,0 *-j); $! >3^.cAB, +q vun tbJ.,.:-l oli o>lr gL^i.! dl .:-.r: d^6.'.- #3 ,2b -l

)-;€ n*b.,. ;n a rr;lj ;rl .r;L,r, ,.;-il :l"u.l U AB 6 r:*l .5tq3t;

- 100-50 2tan9=-=-
250-75 7

:,':-rl: cli t,l.r, s J56^J*l5 l, d*15 va ulbl .21:y O

t)s,6 = Un /cosfl = 0.150 / cosp
De= Dn tanO= 0.150 (217)= 0.30/7 m/s

i -\ _r* r-/ ;;-; .glo3l ) CW f

rh = 150 mm,/s

ft1la=ulrl 0etB=H=H*ffi;
= 6/7 radls CW

la=ulr) @oA=Y=ry+=l ,udl, cwoA 7 0.100 7

vlr
qlr

.t*.i.o Olslj

.r"1,(un "r&-t O-a 9 6-t' 6toalzta,o 4t, (y;l.91 ;t O

,&U W t) 6laL-911 CLI;op U-tl.Q.u,Qtlk uU" a!4 D @oA I @m Stt)>l o/t >,1 CtLi"i "lls4 t lriia ,->a\o @

,l;;uo

./ilr.4iil) L:/nr.th^ 61127. a.btl, CgL"i Q S)>1. cSb .t'+ ,> brl>l ."ll Gta Oiatbl ai,!'-b @

A-1 ditoi dJ.f,...

-2: r5 \L,l dt--.,6 
'# l, j *i1 j-* :yy JslY F:'

ti.e.*u 6)j': OB &t ft.d*,1 oJ-,! o:l: dtjJ .$f - .3:l ;;tf-

i?- 
g = 1. o,.l--*!r. 

-;r .-L-JL :f,zt- c.{-" -;: \ 0 . . rev/min Glss,

t jer J .Jttj ;l G &i; ier, A a-;--i Lerai.:.j c*l .:jL'
..JiU ,Slq;lj

,* tSl-e, C.-f uJ;:olJp t *l-t,CB.r-l;Q .n-ir-l !:r! JrL ,,.A8 gg,1s KIA ua,>cr-:f
:t:.:'te ;;a ;;lju, b ,s:-' \ter 4lulJ JJS| .r;J o:Li.il A ,:e ,-

Ve=VrlYun
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vJo pLel .SJt-+ _ ,t+r" J.ai f At

:L g-l J,lJ, .*J tJrl Lter

lu= ral u, = (0. t2rlf@j-= 19.63 m/s

..:*,1 .l.tjr- lp,riil :l.trl -;s v1 rJ-4; cJl ..:*l OB t )_f J

orl: 4l "1i -,1113*, r: 6 C.rK;L,o 3 J-i o:l.r ef t FV ;4,1: 15.2-e,L;L-r

AB L-+.l-i J,-ti vsB L+,.J-l cirf F tt c.iU C3J, &i: B gl.1r 3 o-r-i

gJJ., td-,it- cryti;l F a--slj '-''t*r.<-*5 t l-,1 c..6; ;,-l .$U:.9 c

;:-€ 6 6ts14t

-]Z= ,3510^, 0= sin-'(0.309) = 18.020
sin p sin 60'

4,-,rlj J d-l 1.o- \A/.Yo = VY/. " J.l-tye t yAas,?i tu-Jlj ai 'lr e5 € CJ"t5 l, t e,-C.l! J*, JJS|

,Sy* a-, JloJ-.l orl.: dLi-i **,[:, c-6-7 t Yen JYn.gt-o-,1by ..r-lr.f \A.o - Y.o - VY/.o = VA/. " \ ],,l-t ly
S-t-C u"tr, ,Ssl:t C-Jl, c<^5 I .,iUlir !l.l; jl JJ4.z- r,-rLi, rtysl ..::rS va J,lJvua -l va tJLC-l o l-ril g.-r

C*,J.r 1f, vus 1v6la-i -* rtjE -,,1 .:_l-rl g5f .;|.lJl 
'/V 

tr tlrf- 6St )l r.;,-i o:!i:-l .#; ,_tS_t )l .Sl S

:J, I -.
pA _ 19.63

sin 78.0' sin 72.0"
pera _ 19.63

sin 30' sin 72.0"

..l-e+ ss AB 6la-';l; U.*, :-t-r-l oa^b vss ,,ft;l 6 ,;.;JdL.o

:L .:-l ll-t I o:y :rK:oL:U

la --ulrl @ea =H =ffi =2e.5 radts =tr
tfr5.f .F J) ^\l: F-ytr lt G ,ter. JjSl

VG= Ya * Ycn

DGtn =dE oto" =#uera =Stto.tr)= 2.95 mls :ai -,: d

,.lt-:; ,;i 1l:9-, 1s 6-2lsy. gr+ .:11: yen 6 c*,t .r1; clL.n .gl-;b v66 ss-2.J ut oJ.r-.: .;l:.rj ;l 15 -;pL-o

3 -2lJ-i',.oIJ 1'-,r '/V 
L. 6 c-.e t- -21:9-, Gs-l )l L- o:f ,-,1--..- srJ:i .itJ^.e lr tt tb n*2ly,,S.c-l o-L-i o;l.r

:g-.rl: I dJ.rE U .*l elst,e)*- ,Slt .$f o.1l$l JrL q 1.2 .ll cx.1

Dc= 19.24 rnls Yl-lt

o

ue=20.2 m/s

t)tn= 10.32 m/s

:tr @

I

l'r t\ffi;
AYt .u
\ ,,,

&h/B\ ,'

.tf fs Jef J1l .,11:; e:-t'l-.j:- ,;lS,,l l1.;l.r.pi ,:-.-J ,-/ oJ,-: 6 -rrbb
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fAV .,-r*j .to)a A-f dr.t

.q.io erl5l'j

.rr,fAt, glal pt9 l Utpl1a. t, @ aipo D= r@ )l o2Liitttl f6 t/*q ai't2 Tblt q O

6& ,:tl')ao lnt 11foy'ra;'"l <llye 6tt>l tc d" )l "t+)l 
.>rt> c5>9t^ c'i2 <2 y',rt*t ol, |y1;tl1u 4"'v'* g4l I e-i <h O

.&t-f t,

A-t' d9.i d,i,...

091; ei)tj 6s*, e.rL-.t 6 S.f Jl-p> ,;e ,- tr.r/i JLil;l eil

JI)JF ei\ Clu-s\ c-.e ,- .ttf ,-;'/Y0 n/s Lterr tr 
"ry-! 

otb +;Crt'-i'

.li 6tr,1l; &ef Jltrl ,:j.1 u,a>:-. Jjti jl ,5lnLij ,,Je)r ft r,P

er--l -r: ,ryi B e,6 dC./t-dl lt lj! , eltAAb;;.:.,1ji si'-r' l.; O

..:-l .;b" 431,

bG s st\ 6.51lry*, ,Sst )l rg:*-.1l"r l.,1va = Ys*Yp6 obJs s ;-.& F st gl e blte \b B fl O

J* a+ -r -,rtj :l-uol 1: ,/g 6lsl: vua 6 € ,: o$Li.. rJ.a:,rr .)LS crtJ"';l jl -t+ -l # c9tat 'j .s> 12 B i A

..t-tr"f O ;l gV
,sly,-/ il-fl ;-lyl^, totl: 4i,2:ls1. iJql; 6bJ;47, W vru 1v1 y-sb

,gLr.:l-r:.1 J P *G r? : { C l*J l.r f:b vs -;1.:.;, .rf ,}- t.,1 .li

:+;:j,3g .# ,y ,:t:-t e) .;-:si7 grJ., ltYa svNB lP
Da =t)n cos0 = 0.25 cos3Oo = O.217 rnls

la =ulrl
D. 0.217=-OA 0.450/cos 30'

= 0.417 rad/s CCW vlr
u"=0.25 m/s r- J :Jlr ,_ftt ;l d,L.j ..*'J Jr sc 5 4l.L-, ;l ;rr ,-i>{:;l q

JA bWJ.ii.h.; ;F.r"Lj d 6 d\ter ))-f )),J.i dJ.i d.!..,

.-rF o+.1, .JjldJS )lj 44 fq tSu I, B

.gil crtslj

,p-& p t g)b, at J,viu ,tyi, tus Pti sa l, 6tahil A4;+ t^t .>rli >*t ahil g't-l 16r; 'uW ot 
"rJt O

./u&"u- t, c,t!94a e c-tta/.aa ,6)>t..1, & ". tSF / d'i d'r,pb O
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., "Lo,"Lel .SJt-r*" -p3!,,-l"ai fAA

11 :jJ>u ,4W f;iti .i- .,1r Jja5 r'Li 0-01

r)A q c+B t>er Jt.*U.n 1*,;,.uc 1:5r,.-
i*.* JIJ-L .I-iL ./1Y1 m/S ;h.ir .5l-,11.: ;"g .ghlo.J

9c ".1 .2.ti.; D 1 .'*.-l C .pU.
7)cro = '/!Vq m/S :lr

- "- 
,i.'

0-Al dr..- Js.l

1l-j agy t'.4 ,'Li; |L' '-.r- 1l.r-.i, o-1.

\ Y m/s;lt , A 6l.r- o.l-.! c:l: dti.; q'iJ, 1.r .,r[ryl
@ 6lt'-jl; je.* J |**,Jtl t. Ll-t Uo J,e)*..uti.f

.(S.r 'i/;;* g.r) 9c-l :h tn

O-t' <Lt-- JS.6

LSlJl: oJ*t.fu.J o.r--l o:lr gl 'l rla*J-,r 0-1\

'SJr J o:r-' >$,vr*.rL c-g -,1r I rad/s 6lr-jl_1 Lef

..t-:ti.f 
'-iJJ Cu, rl"u.l .;: [. mm/s cr- 6)1.> B

Ua = 0Al1 mm/s :lr

,/' B'

(,

A

80 mnr

O-Pl df..- JS.i

6-04 di*. Js.i,

Jlit *

.Chui", Jlit *
c*lJ '.-s.rJ a-, \iY m/s tter..5lllr a,l1l 0-0V

yA eJfi.,5,..r-.t(^ Ir tn N.glogl_1 -ef ..r-tr.l

(.r)..-.1 i"h * \/Y rnls (..iJt) g",-.511b 
62; cs)tl

J-::'i.J-xU c*l-, u-J t. Y/t rnls tlt(d,p r).\J.

.J5

(-iJl) N = 1\/v rev/min CCW

(,-) N = tolA rev/min CCW

(6.) N = tolA rev/min CW

o-aY dr* Js,r,

r-;l. 1l-r- , Jd) r.J f y,5r- U)- O-Oh

.glu.1l; U.* 9 c)1:, U = \.VY0V krn/h .q-;g J-9-

,Ji e.*- Jt-i ,-Pn )r-,- JJ-- ;a2 uJL,

JIJ--i,;l o.ru' ..1 L1 .c. *lar= v/yly(\.-0)rad/s

3C ,B (A bG u.*,,Wj 1Ve,gl-rlR = 1YV\ km

;l ..r-i;lr jS lj-l L-; 6e1tii ,r<^^ ..r'5 ;*,; t.; D

.# .b.e ej tn ..ilFl

:lr

250 mm

+0c =l'2 m/s
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fAl .Fl* A-f uii.f

'y^Y );;^
t
I

0-Pl3 dr.... Js.i,

u;;l )t>-, ;l B &il so$ o.rl.r jt-lj &-J -2r 0-10

dri-q .jy' q U = ./1 m/s u.- l. O ,Li 
-,11 

o.tJ;j5

I OA '51 a6 ,bl;;t 6,lt'.911 cJ.a .J-S 6, c.S V

aoA = -Yl'lTk rad/s

.15 '*;- v..

:lr

!-f! elr.". ulS,i,

6lt'-.91,2 r3r ! ,-,x;J ts9t. 6,_yl'.(--r 0-\1

crlr dL-:; rli.*J tr .JAi6, tfet- c,{+ J) tD = L radls

U 
-,3 

B r, ,--:*j A ,t-e ,- 6,1y.6.21:r;4t41\r .o.t^!

.lr--'i P .Ld

u

6-?? 43.'- JS.r'
.r;5 Jk *li*l ;-11.r

p l; AB ,,-{-# .5;J ,51c,-9lj .-.* O-11

6lj> S,-x,6t-o.Q 6 sir, roJ...l crl.r dL:i d-..iJ,

.J3^5 t3J rJ.li---A ,!S-i, -2r oJ.i ,r;.L. Cl+i) CWf

2rtd,ls

O-tf d.f*. Jt f,

1: ,$--! r*-f !' -rlJ,(i jJJ o-lf

tf,:oS r.:,g -,1.r gl+'-,ll) tter 611l:9 o:f t5r> x-!

tLeJ4.gl.,1l.lA +Jaij ,oJ-! c:l: !,1-:j rJr.J 1r .Utr.f

,i .hV 11 i:*i C ,>e .r- J c)t !:#lJ -lr"b I Y m/S

Alr.J-.ltrcr \/Y m/s .)l-r-ir ,gl.)b B 1.r 6jle !#n
Ji G 6f I u.e t l>J.a.Slqllj \tef 6lr;6,,1;r,

.-to--,191 r-:*,.to

./1i+./1j m/s :lf

D

B

0.4 m

A' 0.4m

A-tf <li*. JS.i

.51;lr rr(:ct ". c.{? J! AB+'-jlJl dti .-*,J o-lt

,..-l 0 = 1.o +5 .51+-JL.J ,s \" rad/s 6,lu-911 u.-,
,SslttJst' qB q c..-jA t>f 6111 jtV..r-tr"f

www.konkur.in

forum.konkur.in



A-tl df..- JlS.i

.,5! 1tJ is52:OA .#* 6r\ u+, o-V'

\Jef 5 .r.n, ..rt-ti ..::-,1Jr, ;i ;1.19r &!.l oJ"l ,J.1:

OA 6,1,-';11t>er4' Lri ,0 JlJj,- -P gljlq CB 6,la'-913

Jfu .-ltl .-*)-a rcli orl: ,il j..i db.J ;.r 0-V\

:f:A- ci.F" J) Y rad/s 6lt'-9\ JeJ4' 6,l1lt ABD

lJ BC ,-*J 61,-'-91; cJ.s &)ss .J;'J r-r-lt: ..t-tl..f

@rc=Yrad/s CW

.J.JS '.-ri, v--

:lr

B

300
mm

c

A-Y ' <U.... JS.i

tA

0-Y I dL... JSI

orc = YiW radls CCW :lr

,5lr-,-91; tr .*,,gl.1l: .gle'-9lrl dti,-C'J 0-1V

oJ-i orlr ,)t :j a.-t>.J ;r :r*"t-rU d..6a 1r Y fad/S

.d-"lvp = Yi - ./fj m/s tb.e.gl.lb B ^Li: s .s;'l.sr

.t{ .J.15 e---i 6itr f-)tt -ll o:Li:-l I l-s A ,te ,-

u,a U2+" r-t l.1 .gtrd^ry +t b-y,-f S 64bt' urL)
ojl-uJli r j o.rj ;-..lij l.,1 va .;l*i, ,o>i gn l-s t_i,l

.J, *(
-J- t

V1 = r/6i 1 .llj m/s vlr
0.4 m

0.6 m

B

O-tY .b... JS.8

ol.f .lrL,*

U4 A tJi; .>.e ,- ro.t.! o:lr Jt :i {Lr.J 1l 0-1A

+-hfi lln ef .\:-l c*,lJ i-h yY m/s ,rly 6,;t \l\

dtF*.Ll .-Ja3 -rl ..t# ;t - ls * a,5le,;l; ,.3y e B

.# "b*.1., .St*-t 9r .Qf

,JJ+l r:-,r ,cJ.f :l jV: C.rJ-.61r-,0-11

J<-:,4tt", Ua = \/Y m/s .-.r- 6l;l: ,r(J9-,1-t+.;-tlL"

@s6 J')14 0 = 0 - 1'o r-5 o"aG 6lrJb.J tr .rilr.f

A-tA dL... JS3

www.konkur.in

forum.konkur.in



rll Jt*" d-f oi+

A-Yf df..- JS.i

.r::! q 1,s D7 r3.*,.5lyb "(ijA 6tx-;l o-VO

^-S c$)r 6lr-...:'-!'Lu, '#f 
jl ,Jh gJ, 1r Y rrlS

D6 iJ.*, ) AB ,5.1 tD 6,1+'-51.1 .>ef ,c-l 0 = Y. o

g/ u.* c.,)rLr jl .r;5 Jdi \.-*J G L-t ,Li)

2l o:!i:*l U lti ,.g1by # + a-J:-r jl orU',",| L !91

J;5 J- 6,2ltt' t^>

@ = \ \i 0o rsd/s CW -r Uc = \/l oo m/s 
=lf

A-VA <[..- JS.6

-,11A ,gla.:;l ,*l6f Ja-; o.Uri"f arl.l.er O-VY

,2Lr ,s-b.r: r-J-t4i r:-: Jt .:sJ.l J;S AB o$:rit-i

,rrtt i = f r r 611/5 \:"tj cJJ-, .gl.;b r:5.; ;l .*U-f
olirriL^i .5lt-91; Jef A6s 3 o-usirfr 61r.91.1 \>ef @"

A-Yf di..- JS,i

6l^ ul) r3.*o ,911b OA fuJ t't o-W

,J.-..iL x = V0 ltlttt 4-f .l: ,r(:ot- d-{.? J) Y fad/s

ua = '/Y1{ m/s

,it "'".; ^-g-.J .p 12 BC ,5-J 6le,-9l1 c..et- |-YL

&- ,5--: O f t (a) cJt- Jr .J-5 ,.:*i eo-t-i o:l.r

d9J1 e(*-.: O) cJt-- -2> 6-jy'c.,1) rr.!l c..ttj !t .at

.(--: .CJL- J) y' 1r .J-:,b.rr ,--Xl * e:: ,t/

;? A'.zEjl .J-!ts, @ tf&l- 6,lu-5l1ter- ,g)j;,

(D)

.+S ")2"-e.(--r {.J jlA ,y,
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..L. ft.pl 5Jt-.!." - F+!, J,ai fqf

t,

O-YA d:*. JS.i

,e(-Jj1J.-o Jd.- .J-1:.-1 r:-l ,'iil c.5r> O-Vl

Jt-- +U'.J p .$5'/ O Jr OB Q,Jlrer JF &tl
.5lr--11-,1 .3f .@ .r:-l ;iil OB J t)e = Y m/s ,ot-l orlr

'J5 i,,...t 4E*J dJ,-l s: 12 OB

0 = A/01 rild/s CCW :tr
ul=2mls

180 mm

I 120 mm

a-Yl drs Js.r,

.,41Jt{a d+lJ^l 6l.r'lsD ^LA t>re O-ht

{5 J-.5 ,W 6* 
"$--t, 

.,1.l ori c.rl.: ,Jt:i c-,.!J, Jr

.L,J ,.91y rrK:rUrU c-4; 1: l, 1.. radls elu-jj c^e y"

..t5 rt---lAB

_T
i

j

160 mm
i

i
!

_I

o

,"", J100

0-4. d:.., JK,l, .J;5;,..'J &r.J dr,-l -,1s l'1 C

6,ls',;, OB.l-:.J .o-t-i crl: gl ii r-jb.J -2s 0-!1

.;s ls A 6t-:.ll; .<-:D PL:, u.*.+t.i.f )* '*l
\ B JA s-;2 t,L-,2 C ^L;; JeJr t otf i,:rr., Y.o \..-i

.I5..rL.-

A-Yt di.... JS.i

;r) 1.. rev/min c-1t--i l-.* t-r,L*b65 O-W

*i>t-; ,pb f AB hlt .l.r J $f crl.ler :r(:cL c.g
t>e * ,0 = LOo +J, ;: ..:.jj,r, C 1r ol-1, ,Ji.
t3.*, L-.',91 ;l crU' ..1 \\AB ,-; bXt@6s g'la,-911

+S AB tSts J.lJ D J![, 6l,L't, ::Q\).+5 J..-., 6J
rJlJ"3 a- \- *,1 I .-l. i ,juf .:l-til 9 csy, C l{ ,j-h!

(.-t-U,-rti:!l ,> a rLji,
, I .J

0)en = \1/lA rad/s cw =lr

A-YY <tL.- JS.i

jt*! J'fu' .lr oJ:S 6tr ^J:,s,5- 6l;.1 O-VA

0 = 1'o c^-jy J, {.Li J;;:5 .t/ t't .g ".t ori orlr

.+.1+ 9 ,t-iL ./1m/s :-tUD.r*! q 51J.er- 6lsls

u-e Jlrir,J;5 U> siil iL- t, l.1:f ,-,"1,.i4 .*.I;
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flf ,_Ft-. A-f ubi.,

.51J .oJ^.! orl: dt-:; ._5J -,ka d-t l 111 .1r 0-Al'

,Sl^ pl) €-& *,61.1l: gL--2 
.,11 .5lr-.--,ry )t OA JjS

,-*.J r5 ,*-f .fi\g:r*eUrU c.€ J) @. = \. fad/s

611$ A +Jil osJf,t c-l-i orl.r oL:.; f.,U c-r,-t3. .11CB

tlJ u .-U!.f / = Ar [lIIl 9.X = -1. mm \it--a:r.,

.-r..;5 .j*,J \ BC e AB 6,lu-21; Jt4stl, rt
(OAB = Yiok rad/S _t @ec = o/AYk rad/s :lf

O-Af df.... JSA

rlt .ij l-r rlrf c^i.7 o6l-.r.2t ;*; lj.,t<, O-At

D ;1.:,!-i .rJ .r=* L-; AOB.*J ;lrer r5 .r.a:,r,

cilt_r r|.; r5 ,p-r D ,b -Sl .tsf e J;S C Jr
d-.e--+ 1r \/0 rad/s 6,l^ pD ir.-,611b ,c*-lOC

.J..'5 j-"{ l)AOB Pl-;, 6,lu-5l1ttef ..r'.i,U rr(:eL

.+.L.i J-,-;Jb U- u.*; o!.h jl lr di-

I
I

I

80 mm

A-Al3 r[-, JSJ

(DcA='llYlkrad/S

6 t'- G$L. fjirLl,,Slfl.J<-l 1r 0-A\

.*J 6 s$,,*2*l oJ..i orb,)t:.; s:t-:ii.aj 6i,^Llr-,
0)oB = . /0 rad/s 6lt'-il; u.a L. ls y y>' OB ,S f,
1r.-t{.r:{ lt .Si>,' 69;l dl4,-Jlj .tef ,r;S.f Cd

.c*l tan0 = I ^ti-l lr,r
:tr

3r r.(J 11P J<-l crt-k- j.11 e-Sr,- o-AY

.glr..E-J , ;tf rt Jj:S ,e tr ,.rE dJ+ C|U:, &]
rslr<llj t?'4.g1.11: (.,.,9 eJj.:.-A iJ-, f.a y "53J 91 5

,Sl\Jlj Jef ..r..ti.f rr*oUrU d.{+ Jr a)p = Y rad/s

.+5 Jr{ lr u*J t, -pb

AO=0.6m
ED=Q.g6

f-lf rlr---. ulS.l,
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.-J", ft..--l 5Jt .r.-, - p+!" jl.4i flf

-rtJ t: el:l;i jil nl.,,Sk-f 6ss tP ;- o-AV

2A S;.z olirr.it-.l l-.f o,!)C,.1 ;lg.glo-Lir6i
j c-t-.i, # tt (oJr--lj e.rl.r gl ,'J te+-.;lJ:) B c+U o$:rit,.i

A r>.e * roJ-! o.:lr Jt,J.j 4E*J )t Sl .-t;li6..ltF.ll*

1.r l1 *J- l)p *?.*',J-.lL,.--2 J.h y \Y. mm/S /lJ/

Dp = \' PPtg

.J.5 '..^ti .:-i.,. .'rl-v---J9-

vlr

A-AY &.... JS.s

1a = \ 0. flltll or-.1 orl: ,)LiJ LE ,J ,r ) O-AA

'/Y m/s .ll;.- ! C sA ,XCt+b A-eV 5b= \Yo mm

&'J dr,-l 9ls D J B bW D 6* Jer.+t-.f ,-FK

.J.JS '*;. v--

*lrl) = t lr OY1 ffls

A-AA di..- JS.l

A-At dL.. JS.a

L-ni-|1,r .Jt+J) 0-0f 4l.l*' ,Sl-;i fjrjK, 0-40

J, ..r.- tSJ- J.;+l .(J a-, .,' ..1 oJ-i crlr !l ':

A an '+5 dr.t'J bC a-fr @1 Glu--tl; \>er 0= Y'o

,.r*"t- c.{r" Jr o)r = Y rad/s c,.,tti ,gl*-j;,ze ,- 612l>

.C-l

ory = \/qYf rad/s :lr

2001,{,
mm

A
200t.12
mm

,r{
1,,,
c

-- 200 mm

O-AA df.... JSA

8f L; c,-".1 ,J-t ,r-l;b,J-rrL ;;:,t* o-rff

BC,-fu,J ,Jl;er .J5.}1-rn F-, u1llet tSr> +,l1jl.,y9.r

At P e Li 
^S 

OA J|)JF .r:"r !*.J 6tr2: h-i;

9 = Y.o ,o.r.! orlr gLL! di^l -lr .tt-S C Jr^S ,.:-l o.r^i,

,riil rl-url J P 
^L;; )5 j.>., J 'r; ,:*,0 c,-sls t ot...

+4-f gr-:ltr OA 6,1'r"-911ief Jt .-t-tr"f t,o JIJ
.-t.;5 .l.i,ti b C i.i; ref .-Sq f rad/s /1J,,
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rta "Ft.- 
a-f d+

u "'; JL.^a;l.Jt-.(! C eA .5totp;l ) 0-1.

Jj-.:S ,#l.rl ^,gb-r-u{- 6V-H, r:*r c{,-
u-J u.Y m/s .-- 612l> A rrrL.3 .,11 ,Sll"lt. tt ,n-F,/

.J*tf./ ,y-\ -i-J. I Y n/s ir.r,.5l.,1l.r C 3 ory )L

.J;5 .i.ft ,r:*l y = 'l 0. lilIl 6 .gld;J y ls B ief
Ua = Y/lV rn/s :lr

A-1 . dL.- JS.t,

e--.rj-f .s> .J;liu, J:l i4L. u->rq > 0-A{

0= Y.o .J-!Ls. CrJd sa-) u"s> OS oJ& orlr ri[..i.i

c*11 -irt r, u = \/0 m/s .-- 612l> OA,5;"! 1 c*l

..t{ .j..- l.; 1b;rt*.i .*J .glr-91; ctr.-t-ti.r

ar = \A/YY rad/s CCW :tr

A-41 rff..- JlS.l
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..1,, l.t*>l .SJl-+- - F+, .-|,ai f qf

(c.cr*r O9.!) Of.llo Ci f y A-A

;U,-# Jer d.:f deUl .(J a, 1,2 6,lt>)-a cS7 _r::! f /5, y.6l&i; Jef .r!.i rl;.11:
u ..; lJ 4l:*. ,sel--,i+t).firJ- d,g:t,Li:5y;. &ef dLjl l.*,ti !ftf &i; Jf 91.1j:;l

L_r.yW.,- r-, +5 t .ji U.rf f."lf ,-!-,c*l ,;.a 6l&A ief ..gl.,1b 5 6:j1 ,.2>,.t C.t,tLl;./Bil
4tA dr,l jl3 o:ji, C-57 .e.;4 J )J*s 6 S"f Jl19:,g,,s5>,t Jyir-^- l'...a .5 Jif _b I olta r:-ir-/
u.*, ot\,-i.51+-;,5r> a'ie l;,)i .,i)U ,)* : o$ oJ.rLt Jef ;s.2\ ui[q,^.,_232... y-l .rt:fr-/

.f-t^j Ji:l-i J u.F I oIrL,! l.1 bcr- *Sr- +>-b i 5.ur,r, JtK,l t, u.r-iSs;rt .c,-l isf

,iI f v'l^
.;J&r.gtar:.er-.gLr:l.r:rl 6 F:5cl ;; o-v$a g 6,ly..t-t-,g o:b .lLLi JrL u ;1 f y :ja1

a,-b:.J ;: A aJ;; {5 J-!t c-il: r;ryj 6l&i; Jt ..'r;;,-,"; e)l-r s osgt ,s,ai,-L g 6st B s A -ruJL daii 9: ,a

*t.:>f gytDaJ.A)].6-t.lq 6tt'JilrJ".ti4Lij;-t r:L.ibu:l:,.ri df ,Suu;)L.r5r-brs-r
brL;.t4,-aJ"-l2stsl,21:ilL.fy,:e-.e tir)dr,l eEC&iJf-Jd_rl*B trf :oltJ),r:-l u.+
:lCtv 4Hj j,-l ft;tf Cl-rr*:l.*1v t- j.[l: $l-t',ltotu.Je)r.lr+"ti ftc&^ij.rss,.rl*i
.rr L- I,'----+ -r) crl,-.i.gl,rJa.i; ,;i f -r.:-;l:.;lj f ,-t'.f ,13 6,11 J &fi 6 tf ,_,ot blyC,.r^iL g--a

'q fT 4^i4

F--, ,-Lil p ,F &-er t f a 6,le,3l; &ef ..lrJt ;.1,l,, r., ua JuiL !ti; 
_,11 & *r )lJi, fl

:U.:*l JIJ o-va J.fu.f? dltu-Jlj Jer..r-l;Q .n-i,g \:s$.,,Li q.li" gt,

a =DA
rA

.,.:-,1 us =rB(I)= (ry/re)De -,tlt.B \tef i,r-l.,rQ..t-tr.f i g ,g,j1 
"p; 

y 6,1*-111Lef .rJl d

t! c"cJ- if-l l-lj ;-t-C oa;--, t' 6st 6,1&i; g 6,1+bA tbf c.4;,rrJ oa^-, jT f t 6tfi-

t -b ,:. *L.A; ;a kl: CA L; ,; 4-o

(6)

0-Y JS.l

.rit C ..Hi

ffiffiuil
&,;i{trffiWiii#f.-}a
B*i.{ti$#fr.F&kryS*A
V.tffi'h.Sffi4l. f;f;'il

Y.-effi,#
\t-W,iffii,.$fl\s[{.f-

\/
T

c

+B

,ll
I

I

(
c

(c)
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ItV ;lres ,-si f :. A-A ul,;i

,Fl: b .o-vc t r o-vb Jfu ..t^!L ,g.,11r" rJllr .gla-*,i.e ,tS7 6 r-.." 4;12 aL,ii 1: 6la'>cr- fl
,F ,-*:t;1 .:>f 4 oa;"-rC ji f -t.;[*,;tL, F*r."-.*,$.l.5 a, J o)Ji 6,>-c- y-l ,,4^c,LW

,'.....r jl C;i f I ,*-t-ui-rt F-J<- y ejl-f 6ls'>-e,-y-:U, e5.r,K:":f oJ.oL! ol-r'€.r>l-,1 o o-Vb

,JS Lr",Jt, .--t<-,o q .*b-./ JU:;l Jai.i .p o.:lr d*: ;l 1.,1 :9> jlut Jef C-..? 6 
'py 

rJ> y.: 3 oJ^i .,1j:

ai f r62>
Jll, .Jiu, fii;,'-..r -r) 1VJ 2> i C ;i f y +-f c$r.rr -# lt :jz *",3.2l f-.+ 6 ,rrK:.o

i:f u* tJr q f*; et, ji flt eb.lti ; o't.i oJ-otj ,rttli )Jr t 'i .,1: ;i fV .,rJ.:-a

P tt,rlr rJt--l-! ,sl-t-',1o-A J,fu,;t-t .,UF-ri- J dQC aLil;,r G.';".J) d,1l ,b s.2y aJi*J.;:.c*l

.JA-t6, crlli3 )J l::-r 
')* CSI cfr :jj;' ,P r€ CSy

.,tiJle'Uj.c,:1:H.-r-!"f rSL,5l+LJ :* y4L.it; 
"<,- 

Jltc \\t-ef ,.l-l*,rri f -t 6 Jb.r,
y *:*sf ot+- A-'; orLi.:-l & -, ,-f )) oa"i;tl, ..-,L:-:..r1* ;i f f Jlf *.,)lJ',-*' 4Lid dJ,l jl tf-l.tQ
.<JL"+ ,.1,4.-o -,1r uaa;.,b- ,)i )J2E s F J: rr;l: r1>-1 jt' ./L* lll+ 

"fi f t 
,1t-*at ,gla->.i.c c-57

.r.1 J.alJ*.; e)J b.:,,1 .1r J o.:y1 L6,iti
!f..?rr.P

.rr-L-i o9i:.-/
0-A JS.i
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A-ll dig.j dJ.L....

+ dts tl3{ toJ-'l orl: clL.l.J o.;L-;r tan-l J) 6 0-V in d:-.a if
di f -f J-*, ..-- ..1 up = f m/s ,)i Of -r t>err J JAiLr,,>-\ 'tp
Jt5 qaeJ,. y e AaLii &sf rl:f l.t- ,Slt S '>f uai*J- 12 'z.c.r- JjJ'.

.-t;5 orLiil ,..1i -11 .orl:

u-*,.JJJ-i dr+j tf ,JT.J"ti 4ta.J-:U diU-; gtl L* -StrrF

.nl.y. 7* 6la'-11; c.e), .'>-'l C tVi) ,,Le:4.ll* .,,T f t' a4$.,1) -; o)-9r

:! :-r-"f

fa=olrl ,=9= 3 
=1g rad/soc 0.300

:L .:*,1 -tlt. C U A 4H.; 4trU

fr= =0.436m o

b =,rl

t_F€ A Lhil tlr

D e =E o= 0.43600) = 4.36 rnts

.c-*l AC J )-t';$- ;tU vA c.{e,

u-io gt5i

'c*l c/i;^ tl">/ V,o g";o*(r/a"tt. -y^
,ubi pur g UaA'r,^1, iA 61, bU 1la; CU;ep il4 tlt A:,',r gr-l g-A ;l

@

o
@
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f tl b\er Gl f ). A-A oLii

A-lY dtoi 41,t ..

6lj:0 = t.OoJ.: oJ-.! orl.r ,Jl i.l d...!J. -r: .cgJr f.Pl -1l OB 6a3L.

\io , -l ,A {L}J L.ef .r-!,-f :SsU c-{-? J) \. rad/s Glr..tl) Jer

.-t15 ;"=', oJ..x o:b dt..l..i 4L".J )t \ AB 'Q ,glq9l) J-er t D aLi:

41.-.3-1-eJ.. igLn.,:- J dV J<-;tU B sA eWf c-a;:J.>

, B 3 A 6Lr.- ,- J L/.l;-f *tr J.'., ..t-tr.f O 1 O',>'.8 fl.t Jf

o:lr crl-i.l DC t BC ,-AC 4-J.r'U .J;56. oa*^r\AB 4C ji f y
BC 6la'j; ier .st-rS.g.;J .;l$l 

'/V ! t- -l ^.-t*r -;b.2o, -;) o-\"3 O

,gln-;l; U.-, -{1.2, ,o-t-J $; .E1) t* ';3 3l ;b; blJre q +5 .

:t',tl: I o>y. AB 1 DC , AC Lp;

t'\
t\

6,L-- -1!")-s9

la = ulrl

lu = ra)

_Dn _-oBau" _ rsorE(o)
* BC BC BC 35u1,

= 4.29 radls CCW vlr
:L -tiylr, D sA 6Wr tr-l;Q

=lr
:lr

u1= (0.350) (4.29) = 1.500 m/s

up = (0.381) (4.29) = 1.632 nls

..>l o.t.i crl: rlLi.l ,5Lac..6; .1: 5

A-io Aiii

.,,;(6 ctl,n C at; t)y ,l,tc uta ote;e ,. pa ";Je AB ,lA ,fr*' e+, nt. o,- o2l2 gLil a.ba) ,2 O

www.konkur.in

forum.konkur.in



vi- et-+l .Si'ili.., - n-3-, ,[.-i f ..

8 rad./s

0-1r di.* Js.i

by-u. 4i f y,oJ,.) orb dt-.Ll +la>,J .51"r, O-1f,

ss s5ill-;>ie '' < f J) (J<--i, crl.h.-, ,3sS ,Sl-t \Lef

Jer 6,1./': s.2j $^J 
d,,,_l t> t'l .c-.t d.S :lt C ^Li

,Ys 1lJ-L..r-:L rrK;.ct-r! c.++ 1r I rad/s 6,la-,;l;

.+l..i,l**i \ ^>Je O f f Le)J

B

C<

E

0-113 <li.... JK.i,

B t A J-i'.,S|,";+ s ..;.Jln-Ii, 5r.- O-10

0 = too +;-f jf .+ d-t<l^ .1> .rll .t>f u- lp
,-r-.:L :r.*rt-r\ c-*+ rr Y rad/s .>ef .5l1lr r;jS.r,

.J.5 .lir.J b P t A lLil .5ta.:r -,- -/)W
7)4= ,/Y,Y ffls 9 Up = \/oA\ m/S vlr

t4E

0-10 di-- JS.i t)c = YVV rrun/s :tr

Jit*

d'l.ai" Jtt -
JIF t-i!-l.1.r ir.ra, o-Vo 4!:r J.i, .*.J o-qt

.ty"! o-r j2 D7, *3.*'.51;b eS;.J A ,St#l ...:*l o-u.i

,S s4y ,9lr-..t-J,14 '#f )l je rL.,1: Y m/s

6,lr*'.212 Jeyj\ f -t es: )l o:Liil ! .i*.1 0 = \", 
o

J";5 dr='J l.1 .5l;.J G Ls ^l'+ Dc Jer l AB ,Sl a
(t)= \\/oo rad/s CW -l Dc = \/\oo m/s .-rl-e.>

0-11 iJls JS.r,

ol*i JIJS $al-1: ir.u., o-Vl 4ti.... J,*, O-qY

;i f y.rtr tr t.r .L.*- bi )t OB .5tqJlj .-- .c. .l

J15 J- *2e 1e tS1J1

tA= 2 mls

180 mm 160 mm
i

:_I
B 120 mm

A-1f df.... JS.$

o

1l OA 34 6 ey ror,! o:b jtij 4g-J .,1r 0-1f

.(^5 t IJAB &.J f I ,G t3r4,:.,1j5,r,n ji.ill it''j1l

'Jls J:,-'J JeJp !U+ c/l f t,-)l:
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f.l Jit- A-A ,jn

.""U it- &- r;st ,1;-# .r;+ .1.,,t cjL: o-t,t

c--,\ 't! a, ./A ttt/s uf ,911b Oahi t JAr6, ;;)l
A bG 6,1-ac-er- *>rt j:* ji f y ,tt: q.-lJ!.f

.J;5,1..- \D tC,B ,

B

a-14 d.i.- JS.i

c..(+ Jr i:,m ;J, :,U.<-- Jt--tJa d:: 0-11

.J-Ss' gl;_9: \A.. rev/min .5lo;11 Jef t r.rK:cLrt

&.*,.l-.iL ./V0 mm 1tr-.1 n 1glo7-b ,-a t2;* ft

l)11= '111,\1. m/S vt-r

A-11 4li* JS.l

J) o rod/s ,5lu9l; ,:e ,- 6,11'.; AB d:a 0-q1

lt "J* dt(:.il1.r g1l.:rr t*.a..r-itr.f rr*eU ca7

Cr 1r (.-,) )Ct , (.iJl) \>er.r-l*.ti f -t 6 ,*-r

6-tf 'lr,-, ulii

;ll3 ir.r.-7, L-'.i-l1: o-Vl {L'".,.. d-rl;;rl O-lV

&.a 6l_2lt OB,l-:J ,0J..1 crl.r dlL:; *Ii*J;: .d*l ori

;l ;-i-rf Jt-- 1: t ot3, 0) = ./A rad/S tf,;et- dl{lJlj

t&-*,ll-r+ .,-i Fl ,-f:: r-, .,r--iL,r. upl C-.i3.,

J +L* Y.o ,lj 2t 11A dL-irlJ .5 ilt rDtx, u.*

.-t;5.-ii{ \ B rA L-1 9 C aL;; rer

Ua = YYl mm/s 9 Dc = \VtlV mm/s ulfr

O-tY di..- JISJ

Co
oE.-15

A
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.-I- r"Lpl 6JL".r.-, - F++. ,-las f .Y

{,

mm

A-l'l df....JS.6

:-Li ,-' J'-'-;t 5-- ,, ie St'- i-r..- 0-\'l
Y.. rev/min t'lJ.,N 6la--11.,1 &.*.gl;l:10. mm

u-*.r-lr. .-ti f y fl.-r-ti,.f o.tj ! ortT &.,Stt

rI-.!L crQl.: y-b .fU nLrf ,S)! \,. ITUD alzb u 7n

.JJ

O-l 'f <Jl..{ JS.i

e*.nLU 6 f, 6r\ fiK, 6l;.''l o-\'f

L .c*l oJ-.lylrSl; $i_l-2: bJar o-A\ d:.-, 6tn1Lji

St'- .5Jjq dlqllj Jer ctlt.rl*..ri f y ,_i-t:

6,lt-911-^r-.*,1\y s9>,rOB S?',-*,J 6 ,-p_rlt
rj'*J .r--l -lr .J# iF..d .J-5,J e 0\1s = ,15 Tagt

.c-l 0 =Ir
:tr@ce = '/[Ylk rad/s

Jlrst L+il1.r ir.r-1, o-AY 4L.-, fjt't(, 0-\ r.

.5.-:J l, ,<J r P ,|i: ,W ,3st cSf .d*l cJ^i

o:l: dt-.Li di:.J tr .ttf ,g Jj:5 .e ! .fU dJ{ C!U:,

U.*, 6l2ls t91j (J::..-^ ).,1*.e e J-.t .*,J 9: 6 oS

Jst U...r-tr.f ,r(:"UrU d-{? J) o)p = \ rad/s 6lt-il;
lJ.<+J 9> pL* 6le,--91; t3J4 **.rt a:-u. ji f t

.15'*i

ol.g.l,L-

-,,, i.r.t-t.. O-VA 4J..:*. oJJ:f @-f ^US 0-\. \

4_r:, .,U Jj:S "+ Jt .c*t ..r--1 JIJS l-+i-l

j J-.iU .il m/s flt D.r*! q y i*2t.gl1l: 0 =1.o

L .r:5 L;> u;! iL q l.1 )f ./E A.*E 4?.j1.:-

+-L*J ,r-ly.r l; C ,:.e ,- lllit ,r-r- ,-ll* ji f .t ,-tl:

Uc = \/AVY m/s

.J,:5'-;. v--

:tr

f6= 0.6 m

ED=0.5m

lc-|..{L^.JS.i

www.konkur.in

forum.konkur.in



f .Y Jit... A-0 olr.f

J) .,l,-L ,|,Li, -2: t>,3li,e.rit;i olKir 0-\'1

6 u-.4,. Jt ..:*t ol-..i orl,r dti J.*' s> B sA o:L

t3 *,-t.l,U \i Y mls ,tr. EO 61 ier ,'>ul 0 = Loo

6-l '7 df.... JS,!

)-.:t 1* 61""J l,.r B t A 
'r;J,Jktl 

o-\.V

, B 3 A ;l u:a- eWt-.glr, ..tilc-rul ,!g ual J2x.

,# \ P .J;; ,.?.*, )lJ-j' t t* @ 6l+'-j;.ter
.J5

@= \o rad/s J Ur, = \/AlV n/s :lr

.+5 dJ..- lJ uA u"iJL.

B

up = r.a m/s{

6-l.Vdi..-JIS,i

a-l.rdi*Js.i

12n nrm

l2 .5s9r-*, el eS f ,,Ff-,-t o .,1.ti... 0-\ . t,

,r-iL,re 0 = too eJ ust1,, ft .uS O lJ; A p

a 6l*-91; JeJ4 t D aLfi \=r JlrA, .J-lU Ua = [ n/s

.J{ .i*-t +J, ;-l.1: 1.,1 ABD ,

.r*x -rlF L>,.il ;r o-1q 4L*. fit-(, 0-\ .0

...r$-l-,-t ^ JJ+ ri: .c,S.r.' jl jtj c,,-tr 6ly .,.:-l

1: .-r-.iL,rr Jfu &t-L, Un = \/Y m/s c--cr-,glrb

.ri tst,t:t\,gtr,.r 0= F= 1'o 6.,."t-'.,5hLa'J

.J;S J*J UBC 5-1(u|,s6 6,la;51'; tuf ,'>er-, ts-2\

Cdnc = YiW rad/s CCW ?l_t4

A- l 'A df.... JS.i
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.,,1o pt.+l {JLr.-- F+!- '|.3 f .f

i-- "---, __--l
O-l I . rli*..r Js.i

.t-i rlF L-*"1 -,2r o-VY' +!.-.-, liK 0-\ \ \

c.+? J) Y rad/s ,gle.-jl; tur4 6)11: OA 6.J Jl ..>t

lJ B .Uj,iJ &.*,.-t--!Lx - Vo mm 4y g tf;et-
.-t*5.i*'J st>stol+ .,,i f , ,jttr.

ur = Yll rnrn/s :tr
A

..r|-;-,a 1LLi q E st F /_if .!tt'jl r^; o-\ \Y

,'*; ft .ttJ ,f o{5 l,-*:^lJ ,-,t-e ,SSs 9 oJJ, )*x'
\ BD r AD 6lu-j; eW-e,-r^iL t m/s c,-o- ,gtrlr

A-l I I di..-JS.t

0-llfdf....JS.s

(J.;l.I-! o.rl: oL-i.i t-ocjl.tir) D o.l-J,>i-fr O-\ rA

>fat- c^{+ ,r I rad/s r-rtJ 6l+,-91-,1 r3r \O Jf

;r rrl-i:----.-r 6s3v tJJ: {.o.,_Jlj UAOB Llhs.t-gu'
U. B t A ;r ,5a;5 ctt^.$)af ,l ll.tS y' I o-t-: ?"a: O

u.-,.51-,11: LLli Jt .c. ".t o.r-i rJ-,1r D ,Jbafi

6lr-,-911 .tef ,-r^iL rr(:rL:! c-aa ,: \" radls 6lr-jl-1

.-t__,13i .:--t, lJ .qJS cAt^o.lj)C,'7 ;l ci_ ,,r,DU:,

a-l.Adi.-Js.t

g-l-i JIF L-';,_l;: o-W d:*, fit-(r 0-\.1

d.++ J) 1.. rev/min &t-.i .:"e,* tr -rt-b6,; .c*t

JA' -i>L; ;[-l: 2: AB hlr .!, t ot-f lrlJer rJK:eL

{D6s 6)a'-g] \tef 0 = LOo 4y tr .)j'Jcl C;: o-r..X

.+5 F tb)' ;.t3.t". ji f -r ,-)u I \AB * L-ny

o)en = \1/lA rad/s cw :l-r

0-1.1<1r....J$

;9J-. .5--.r 5r.- L-; OA 1y'| clltlr 0-\'1.

.t:f 
'l 

Jr;-S ,c-".1 D ujil u.*, 6,lj> ui,iS12 +S

,?-*J x 

- 
,1OA 1gl cD 6l+,j13 .sf 6,1r, 6,1&,1,2

,-.-JF S ,-prJ *b t* @* r"-rlj ref ;;a-n..gS
.-r,-11i c*.r, .J.iL d*il$ )JaJ ly'l ; .(*1.r ;-
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f.A Jlt-. 6-A oti1

4;9s 6,51-.,., LB qf J Y ,\ o$)a,'7 +- 0-ll0

dt l: tadb.;r J<-) Jllo-t.1 ;l.e- J<- ;tta, _rlrr rJrjtr

t, rad/s ,5h,_.el; uf l.O Jr OA 6j;L..(-rilo.t-j-i ..rb

\ cJ-i:1:? 4<Jt--;: .-t.:5,r, dl-r9r rJ<3t- C-g-1 yr

!l-1.1r 1r rr*rt*rU c.6a ;.r A rad/s U.* t-1 X.e-,

.+5 J# lrY c-ti:ii 6lu-91; '.-r-,.c"..1

=tr

0- I l0 dL.- JS.6

a 6lt-'-91; u.* 0 = 1.o c--frJ, ,;r ) 0-t 11

ct -, 6,111.> OB,5;l .-t5 .r* l-r AE ,fr ,S* 45
.t* U-\l:8 e5 .p-r .fi\,t 1. rev/min 6lu-jls

F;l r-5 Lr-j.jj L; 6u x E s D rrllr .;lj ,$i ,5lor,b

,'"U ,gt'-..tr st AE t BD brJ; J ,ci-S .2lri ,:sS 4
,dE = \ . . mm :jl xiJt .p I ^ojl$l .J:L-....-^

V . AE =fr =dF = wo mm 1ffi =vo. rlrn

t>ef ;t-t{ ji f y 
')tt 1l9 o:5j €t lt or.(- ,cir

.JnL-i orU.:-l

:lr@= li \\ radls CW

0-llPdf....JS.s

A-llf.&....JK.t

L*t: F 1b.;i :/!-r Lg* it-t o-t lf

J;S E 6tJ*e (-J"ll*" Jrl.- .1: .,1t-J.i sy-r, c.,l^;

fllF VQ-l- *3.*, fle= '\.o c-:+/1r.lrJ.r,
t3.*, 9 AD 6,lu'-j\ oe ,*,J^!! drn-q .jr.b r, Y m/s

.+5 Jr:..J ,-il,-.lul6L:,o1, .l: ll A 'S:'ii
@eo = \Yy'ft rad/s CW t I)t = Ylf \ nrls -,1-9

-'(.
B't

100 mm

. A-lIfdr*.JS.i

L ",; ,,li,t-;r ri,-!Ur 1:A ..*J.c '5rz O-\\t

;l 6lta1. )t ;F./ J;.5 E,J +i drn-! .jrt q sSf
\ A ,*.* .!tr-l U = . /Y nVS f.lt. E U.* ;3 s>

.J;,5 &:.t sJ-14 q.o q 0 6 
'*-f
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v L pt -.7l .(J1".+, - p+!" J.45 f .,

O f y tit,a 6 j :1,r*E -q;.r ) o-\ \A

6* eU 2- J,314 '/1 m/S --.lt fr.:,* -, .li
*_* I Af I sfl,,lL.jJL^ .s> "Aiu' t9- ,;t1V
,r*"UrU c-{-? J) Y[. rev/min 6lt3l; cc7- t1 ,rl-l-t

.r+ l: ta*L; -;t flJ5 l {D 
"51*9111 

\tef .Ju5,rr trlllr

.l5

:trrrr = \./VY radls CW

T-^---'l/
100 mm

N
CJI

!'
g

A-llAdr..-JtSl

;-errl.\OA ,*i\O +. ).a:' y,u) o-t\V

.r O c+l-j ,)UUt- J9 tf;o"t ' c.{+ J) {' rev/min

tusra.rr+ ai f y ,.)l-t -11 
orLi;.-l ! .r.l-li.l -,1.r r-)1.,19)

c.rlr ,Jl-:; o-rJri"t .5Ladl.tl:) B o-lJ't1.fr j\J> \3f

orjra;e (-,iJl) :.t:.yi \:-/I y-j rr)b 1r l.; (JlorLJ

\ O Jr D 6lail-- o$)a6 (y) ; .t-it c-iU D 6ldL-

.J,-Li rll-19: rr*"UrU d..e- J) rt' fev/min ie y
(.,ijl) ala = 11. f€v/miD

(-t) tOa ='\. 1gY/6in
=lr

O-l lV <fi....JS.f,
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f .v *r- vbi a-2 ,,,ii.1

of.,J t'lb,i 6-?

6,lt*i-.o ':,57 iB sA rJail s> Glt vA=va *Yus u9 jcr ohtt il o:[iil tr.ll-l.f l'l ,rr*;..rtJ
L-rr-tis#r in=i" *ioru u:-'-b!)qc"-- 6; A:'*L:JJ5.,-, F* g:f Gb;.4n6 e-f

:c--:el 3;a olju'

(o-v)

,Jrl.; -r,_r ;l A 6 .,,b--x .e\ B Abt;,-,k; 611:y LF ! c*l y.l-t A rtii ,-,ti 6 S"f r,Li 0-V 4LlJ

.r;l: B t: il-r slst * ,S y,:'

otrgc jl ,y'U.#,-rb*i

-,1) jo)-9-rcnLiL€ii e.r dLrU,J.ii6il.9-ul9:!t* &-,Sst -tcSf a>,;4 ssB sA bl-r; fl

r.l otf *lsA ':57 tB ;s glj 5y;" r.bl,,,,r{: o-L j4 i ,# L-ef hly-r -rr 45 dJ<jL,6.4?-:i

-rk-: 4*ASt -9r 6l;1: crr-./l* A t-y-rt n4j;g,.$,.:6l.yl),,.'*.; c,Sy;l .-tri"f B &;; J-f ,Sslu

.U!"f va6 jJ-l,. # jl ,s.t5AB /.lJ+e,r."L-. yLil v61s tft ,;i,j jl AVB u-b +A a+ r 6)J4e

ir-l;Q ..r;ii{ ..r'J; t*i y,tS d-"q J-61 s JjJ-:, dL.t Y-o .,:+ -,r')lj ,$loJ,i o-Y 4t lJ 1: 6 ,-,1.:--x L5t^a.iJJp d,-l

:t:*-r * elics

(a ;;, g\, i tl 1;i r' -- |q " 
,

(o-A)

:-,11 -ru;-,1La ,-,1:; ggha,iJ -f -/)lb.li ;.: 5

:-,11 ,r:;-,1Le .:t* .gLaa.iJ 2a 4;slsy. o1j.e u.l-

(o-q )

(o-qa)
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vla pl-.el.SJl^i-,- F+rr" jl,ai f.A

d"f J'-t-i '-t-tr.r r lll. B ;l A q#J,, .llry .'' *'l f*a lglar-tlj ./l- a 3 6la,-513 .br @ ,Ll'1a.r-l .rr
."[;b ,rK:- u;/L' 6l*3lj ./t- : ,;itL, 614,-Jl) &e), \ rr-,Vt:..! cSt+tLf 15 F:5 ey rK; ,r-l

,J.t J r;k i aJoho Jii".rU

cJJ.- I *,--..1 .,11 B 7ALG dir:.-5 d- *l o.t'.x orl: sti-! o-q J5fu,.,1:0-l J o-A Ll-l-r l...i.
'b':'e-'* 'ryjJ, .rscr, ts f aa J 8.a..;J&, ,gto.-,tj L u-la,t JarJr .r"r- tsut* 6rl l 6r+xi-a
A1Jil --,1:--i, 15 -to:,r,. dtji J.('.i ..t'"',.,j -h'.ll .ru:, cu-* J ,-/v B s A -bli! -,1: L3., ar1 sa g;tr,*.,k 1!

t5lr-,.t-or clt-.! -:"ti J2j.e +l: g:t 4tA 45,,'tfu B r,*jA .3t- JB &i._,k^i:.-.,"1 &*j Jr.J.U
.c,*l Jp c# ./k"i dy tt jt 4 .f V c.{+ dri.,J

-(an,")n

B A4 r, l.l.ll3r * €t 6,u21'...1i;:5('1:---H 
"-<".-."; 

q lt VH "lqlt r.*ly.f _&-, o.h u.

;-i€ dy d,rt r#y d{l I .f.fr"f 1l}, A s:

r..-i .#- ,J-t -e 6:' e,tt -r:-:lr"r 6i t 1 n 
"JTill# "w -l.,. 6i t 1n ,s6+i)-r eas,, lT 1: 6

.r:rti 1.="i "!r. ./k;l e* -t lJ o-q ,-F('.i rDt:, ya .t-\

srr.J ybi aloh.o.-l+

J rt<--l -* 6Wu \.,'.-L*i J .iLr., ,ju l- b lJ o-A rJ:Lr f,lj,rr ,Lrl jer &,lJ -ujL.r

6jsl si) r+;t .rKl ..r"-t1 Jt- y' 1r .c+l ?r t & Jr, .. Jr tt .rtii .ei s tstlttt.f c.rrJ:-r

l"u,l ..t-ib r.:--:l: .9-,t51]- 6,1]':y. ^hlt ti b,by cStfrl q Url #i U 
'it{ clj:t..lql., -iJ_ d JiS p_,t cjr lr

d c ,'l tS:t-*.J' iU ,S-tl,,r. # -r+ cJ:S rgJ..., ,Jjg,, qgLrlby s Jd-t- e+ f, L, Crb .gte.ll:y J,-U

{"lJ- .:-iU;: lt :* o4l-, ,}5 pg k i/-l ft+jl ti .Ki co:.1i ,.a-j J f*+J- l+i .rs c..a+ Jr l1 b;l:r,

I

I
I
P

a-l JS.r,

.sf
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f.t *'- vLl,i, A-t oi+

d--.S 9r r- LrJ;6.-n, 4J ,J..-K!. fjlr e:.:t, :L- q I .(*S ,r,Lti l.l LrJ.9a;r I L.ffb +\ J--lt .l':r

;l glr5 p i,t-T L- JU.-t lil-t,C trc-i.s dril .$ JrlJt -e 41r .1: 6;11.:r,, +l:t'" j- .*tr.f .[li; ,t<-l

"i-|,rK t* *.J:.!L 5r,- tt 
f 

el1*.2: tLii st S 
'py €C oJ-oLj.e..n:-iL.g;l:y d:L,.9Lra1^;

..9.1 ..rl-,.:., J,-ti r5 r:-il: .u.rl1- :yry9 0-A d+lt tr r.lrl:;lri ,gly Jlil e;r.S

l.l b.- *, ../L:.: r*l:., jt J, 6 .*l gjY L^^, ,J.i1lr b.-,- u. u$:a 6)J^e,-,b: sgtatiJ -f is-n

it3i q r-:t u€i5 ,Jit* l- 6 :|u,./t*jl r-+ jl dt4Hj :$l .-*-.; :s ,41.,1 )t €/ 4Li; .r5.-,1--
,f t 5 osLi,:-l Uy ,bA dP \ Ur ;t:* ji f y :16 :1-, gi, 

"r,-tr .:.1,9i .:-,-t, ,;>l-1 +,1., 4t;.; .ii VH
.-t-tf .'1-t-., 

"l.,ti 
t- \)a;^, ,-kUJ -fr

ll).:-*rf C,*, t+.:1l .,1: Ll .:;l: :2>1 +z-b tr,-,t5 cSy st * .-..- e(,-,gl; .7S tt:x.;T 5,
.'.>*l ua.a;(.,J"l.i .Jl ;l orLiil
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.-1,. t"L..>l lJt^,.- - F+!" J.a! f l.

A-tf ditaj dJ.L,",o

-,1) e o)J+ jAi J) \i-? \:* *. JF ty.t". r LU q c?-fr
r-.-+ C*, r-,8p,.-rb-i 2v6 t32a 6lj:O isl.rld:y, d)zA

.J"5 Jrr., -b tt_r +li*J -,1: It t* 6il J. C J AbW Vk; .-u!"f

,Sly.j) Vti I 6lu-j; \Lerr o-t 4iJF.; d.t"- Jr.lJ;t'y.j :.,[-

:U -rJr,l7 6 J.;J-: fF afi
a=aol r@=Uolr ,

n/ o*tr
lb",|o= raz
It--_l 

--r, _--,
C bg,d,=rd

(a,o)r=m

f---_-_l
fug,t),= rt)21 lq= rrzttl* - |

do= ra

;-t-'/ d-y ,h O dali oJ--! o.rl.r.:*.* y.A $il el:.l

ie=ao taero =to t (^o,o), +(ao,o),

.f-l rJl-r J .c4U 6,1d2il,)lJp q O ef tr ,-# ,-rk-: ggl,rnl^.-

:r.1', J:rlJt;..-- y-:LL.6loy-l: CS7

(oo,o)u = ro,,' = *f b)tI'J
(oo,o), = tod,= r"(Y\\ Atvrt "l , J

.d*l orb .)tJ J,* &t^t, tSi .5Lrcg J O

-;r .J-o:,rr l.1 aa ..|,(-: ;tJa" ,l.ril 1 t.3il otf r, b-21:y g".-

'#; 
L- cS* Jsf n, ly Lr-,11:y :-5l €lt€ s4!)Je 4!-, .4

.it-r.f W C-S t+ ;la6 lltb 6lt 6_* otV.;.t.si \:r.L

:gtlr r,',5 o:LL-l t 1n 6,La;llJz,l ;t ft .+ir-l \:dJ., gi .gbdJy

(a^\ +(a^)i
o

vl.lt
.gl.lll .:*.t, i lt % .tF F;lt: t f.rlJ+ ,51

.n-i.l crr fi otV )1 ,afi t €ls ,5l4te; ,C.te-.,1+ 
",,i 

f y VUf
8,c=No*ilcn

,.:-1, c-.0? J.l (acn),=rd JO,-i.p e'.C,:qa s"(acn)n=r0)2 ! $;tt.l !#./t- cSLn.,iJ.f ail:6

Cf g- tr.1;1! '*J.1: bc.,;Lr t*l .Str",. rr*tUrL c-.0?J) O Jf CO L;,Slu-s].i'l.* r(!-l #, q

:6 4)u. oJ-oL.l.r 1 $lo-t-X

o

]\(%'d' = 'oo
\a

"Vt{'ildn=ro(n,

ac= ra)2 *lr

www.konkur.in

forum.konkur.in



f lt (5*- vl;-i A-t oir.{

.t$r' olsij

O An /e -lrt -, (aaro)u 6)* ailea ctq4 aott ./cl Usn t/ (ann), ,:..e0 c'++ ,OA A ;l A ,alii ,rhUrU, ,4a O

,<:*l

.rrf* O 411 ,lttaga +4 e^at a. All qlii, )* dy gllg ,->u'rl, ,-u-o- q U11 ,:.^o7u A6e ll iC ,f ^U*l
.p"W. /b. t, o# tttl .r;,ltt-t tC /n -tP q Uint4 e ,rt A dr, dtN.t, eep A*. sil )(e ,'AA ,(1dg,AW

A-tf ditoi Afj,,..

)t CB '3:J .c*t oJ-l JIJJj ta.il 1: o-A dJ,ai a!..- .9.t- ;.2r1

,.iti .--r- .51;l: .C5r.- -,11 
.U35 .,Jt j {Lr'U 1) oJ.-X o:l.r ot".Li 4it,

\ OA 1AB 6t-o.-Q 6la,-1l1Vt- .-r-!"f :r*cUtU c-.g? J) Y rad/s

.+-L; ,p e .tlta * c::;l 1., d.:,-- .J5 J"., 4iy'/-l .rr

o-A {-ij^i 41:...r 1.r r5 dg oa*-r12 4b,':.cr- l.r,l :up

:1l -r:;-;Le 6 ,.,:.1-9i \:-,r
3

@ oe = -- rad/s ,
I

, ou = -1 radls

:U .:-"1;l; Vl* +ir,l; ..:-,1 .J-: e.:iJ c-:,. (+k c-6) tr*r;:U c-6; .,'i .rr as

a a = t n + (^ o, ")" 
* ("or, ),

.1r:l--3*.t e,lY,l o-ta3 o-Y Jr'11-,1 ;l 5

*==o&il l';#r;#6:ig/7 k x ,ooi)

=-100 doai- 100(3/7)2 j mm/s2

B.n= 0l ca X fa * @cnx(t0sBx16)

=0+2kx(2kx[-75i])
= 300 i mm/s2

(aen), = Q) AB x (al an x I en)

= -9k x t(-9ul x (-175 i + soj)l7 "'7

=[+i (r75t-50i) mm/s2

(audt= d asXtun
= dAakx (-175 i + 50 j)
- -50a6s1- l7laea J mm/s2

:,.:-jl: f.^lf .f.^t"f i,f t' Gsl-.-, t: Ui-h i si--l-e I o.:l: llr! "# 
./ti olqlr ,r, 1., Gtr i,l-l JU

-l00qoa=429-50aM
-18.37=-36.7-l75aes

:J:--, '*L:- -bl(J- t ('.

o
o

o

@

50mm a 
",\;
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:J- pL^71 .SJt-.+" - p+rr, Jl.ai f lf

dAB=- 0.1050 rad/s2 , Qx=- 4.34 radls2
=lr

OA tAB 6la,-jl ./LL:6 t:f g oJ-oLi d;\Cz rt$,r c-{eJ)J i;t5 bJ4 J),-g-kri.;br,clyq
.r:....a ('p):r*rU c^{. J) J) y'

VH ollt ,j1lb o3;.*,ti srlJ:, c+ ti l-., ./S 6Lr;l:y ;t 4 -,l J.(-'1 45 ::f ,-l r.-a3i ;a-1";l: r
.r'f ;,ft) +l* b t* u r5 ft ,_t*

+*ir otlu

)9,1 tiA S)>1, qp D lba/V ,A; ,frt;"t,. az,il2 1tt- <.1

.UrtQ O t pt. o,- &ri A ,:/ o; B )l S)>t,run /ufi (ri4h. . iun ,t,(p ,>

A-lA ait i dJ.t *o

.J-1 JIF L-'.i-l 1: o-q dJAi d!- .J.;jJ - .3il f;Jli
125 mm c-.(+ -,1: \ 0 r . rev/minc...tt-i ..gb-111 \tef 6|2b OB .3 .c*l
\. al-t- ,-,1.:--x e,.!l 1. o 

J.lJ gc.(J qyl; d ,.gldi',J .r, .$!"f :f:rU
.-t;5 A..1, \ AB o;V 6lu-j;./f _t A is_*,

,.f-l;Q .r:J ..l! B .-(il dr{ ./ti p J $l_t'rlA ,-,t- :rf>

te=tB+(ao,u), *("o,u)

1: oi 6,>3--" -rt:.-..i d_f t*; 6 A:-* + SC.'L,-rf.l ief U l-, \Yo mm 1LJ r, Ltloy-l: B la;.:,

:b.:-l lltO u-h u.B,.z,aa O

o
o

b,, = ,t'f a,=o.n{#) =3o8om/s2

6oJ-d.: 
'ft 

qV 6 B a'. r:*J.5lorrl;'6_t,tA ,Fn Uf; -F t: trlt ..#./tr^:.51rd..-,"!*;tt

'.a 
l.rQ . (Dm=\\/o rad/s :U .:-l yl, &-lrJ J,;, J) AB ,gle,-jl1 ief (o-q dJ,J d:"..r ;l .e# C -b ,,

lo,, = 'ol'f (oo, r)^ - o35o(29.5)' = 305 m/s2

6,la--j;:t- q ,)l rlri., lp c--l lb .* Lil (a*d, s-L, .AJ. .J^-tU.s, B -t-h t A jt ,;* S

r*1r- ,tjll )J-,,, rl.t:rl y *3r> \ t* b-;--1.* ly; -^:-.1 ;rLra,r c.{a J*^r.:;b,r*- AB Jr$'
lr 4L:-, ol-rr-/ 

"r-l-,rt- 
.(aud, 6-S-t las2lJb r! .st,.r jt d:L, u.h 2: J2g, 3t Liit d,sr .rit,r,

.rrj J-

o
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flf cr- vbi A-t o!i.'t

t ,f-5.-rti:il .1ti ,r^lj Q +rJ:o 
-,11 

o:Liil ! l:r c9.rt J- .lt -St

"\, & \A/'Yo -,--llj.ll ,t*-.1..., cl;iE.,1l .dC n-l*rlt..iil -l AB Ut-il; l.ril

--\rfi- n \-orer=29.6 eg,rLL-l cJ:Lr -;r Lr*l^-- 6;J4e t 
'Pl 

cSL.riJ-f d:l-l -;li 6,21*'L.."-rC

-idlz.

:r.-tl> ,sF€ o$Ljr ,-'V5 uJ*b J+ jl 6 trbb
ae = 3080 cos60o + 305 cosl8.02o - (aud, sinl8.02'

0 = 3080 sin 60o - 305 sinl8.02" - (aud' cos18.02o

.n-i,l C*,J, l) l)V rrJ'i .)Yrt , cl- !
(aua),=2710 rnts2 J aa=994 nlsz *lr

AB 6,lr-,-j11.-,t-:.-i ,J'-iu, cr-tr i *t ;l 6 (ayfi, c..6.? J:.1j t

)-rc/ 4+::j J;q tra:,r'o ,.lt-lj lt B a, .:$ gll-9r 6 J<- ;t

la = o, f ,) d an = #^ =7740 rad/s2 :$:rv *lr,'|D 
0.350

t+i.rU,-/V;l o:ti;.| li-l .:f er@en),t JNsgrL,eLnzlrJt*.,*15 yh.il Urrt J'-.ltJl O

L*;,r-J:L, F .-5.f o4*t 2l:.,; y-r-i,St+l;l ls(a*), c.*t 
".* 

.d,g g"+ l.r:,1 q t{!l ,-ts-t\l.t

,J-t-";., t+..r--i.f dr!,oJ,-:.r5 c,a;-raa 6.2ls1e- fJL, ca;;l nS,riil J.t q Jot U--ii &Ui;t P 4LiJ

.-r:.1lr c.i.rUa, oJ-.l r*b.r -/-)U, l.i 6 +i,l g,! 6JlV ,*J ,Sss )l *,ti

aa=994 ntlsz ) (aud,=2710 mts2 ?tr

.$n oUU

.nr/,_n <-t"6n +ui 6tb H ta ,>/.ty' 6tastl eEfr ct)> OB ,i r(
;yfo/a-l I)en g; c*p )l ,DSQ ar. &f W at. .29.ti o/'iiut (a*"), a+.fto Stl. an = 7)2/r al'1t, / Otie lt *r,, ,.

) ctiY' uit>'lt'*';f{r"r;;*::::;:,::,'#r' 
i7,' :;':;:,,:::'::';,',7..' i* ',,,

\
tft^'u)'

\i
\iW

\
\

aA\ P___

o
o
o

(oaleln=fQJ 6/{
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6l.,1lr r5,rjl ,S-- 6,32 J afiO f y o-\Y\

.rll oli slf ,fi\,J c-.1) i* !ao = I rn/S2 -rt:.,.l

.ul6 =-Arad/s2 sd =Yrad/s ,0=Loo 4-r.s,
.J;5 j='.J \ B J A tL! .-'b-i ytW .4i9. i1l y

att= \/oArtlt' s as= \/ ,q m/s2 *lf

A-lf l <li....JS.f'

,r14s of 619*l L; 6y B 
^Lil 

'',1-:.x o-\YY

6L-oo:b jl .1;5 J:ft oJ*i JIF t+!-l1r l5 l1 0-04 4L-,

or--l> 64s;l-t-.6 et ,y-l 11 ,o.rf o:lil-l -l;Sjr d.:--,

f y ..t.'"--t*; o.rLi:-l D-Y Jl-t+ ;t 7.t) ost' 1r .e li,l

,H) )_ta *itFl -1'. 1a:tf .-laj.1r -rt-i l.1 #tf
.# "b-e

,f J,tJ -r, .L--r q m JJL q ,r:ll i o-\Yr

:/t:-." ft .t--j.c oJl-l5 )L LJiil 4t 1l B 5A u

J dt = , lo radlsz .rr)t- 6lsoSS 
-Jll 

6,1,-,1.1

-rL-.j! .LiL oJ-i o:l: dL# c-{-? 1) d1 = '/\ tadlS2

P AJfi U B ;l d A*"V t C :* ,ei i pl::' 6,le'-el1

l;.:,,1 2j*a -''l;-.:,,911b l5 ,yi ; ,Sf t b t.€ls

o-Iff dr...Js.i

Jljt "

.jlboi.,JjL.*

.!tl .Lr C, :.1 .oJ-.! orl.r ,Jl-:; <-lL.J -l: 0-\ \1

I a;.:l: y i€ j>{i 1r o m/s2 j:t cV J# ,J-L:-

"fzt- c..(+ J) L rad/s dla-,-3lJ u.*,Sltlu e-..i.e

.+t+"f d:^t-S 4+U p ,: \ Y rad/s .rl;:+ lr g -r"-!.f

e 4*-rr..A 6W-ss jl .J+5 j*,., r.L-J ,,1 .1r l1 A +tii .-,,1:.:

.J;5 t- l' 4Li- ,< 'l:, .o . Jt(-l
- () r vJ J.Jt. rJ

ae = \\/\A m/S2 :lr
B

300 mm

A-l ll df....JS.&

7t :',51-,11r ,5- p S lru ol t) 0-\Y.

o = 6 = Y rad/sc-.tt-i .5lr-91; c,er4! g!"f A. . ITIIn

a.(Jt- ;: .JSsr, Jlsgt O22>., J2- ,>f.:ct-rL c-tr;.,1:

.-rL'*.1. .,.:*l oJ-..-i Jlf .$jJ .5:1[{ 6!" 6il )tf )-rtu

./t:;. -llJ-i, c,*',1 -' jJL'.J*iUu, ao = Y m/s2 .-U;J

10= 1.o (./) @ = o (. ; ll),5ta-:.ni-7. , o.rlA.St#l

sq-b.r 1r @ c..6-7 \O co-,- L-i.0= \A.o (C)

f.:;l.r cJt--r

v
I

I

L__f

A-lf .4....JS.i
.-t"JS '...r;

-+do
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f tA JLtl-^" A-P ob.i

fr .t.*.-..t ,'i-# d-eJ1 _pyJ-r .(--r 0-lYl

Ft *V e t)crt,JJi.ays- -Y/Vj mlsz ft.J:Ds,
..r"-.rri .' ,.+ ls S*-t O

A_Ift,l?..rJSi

.ll:t- ! 1.. Irrll -)* * u,-Ur-u q ,rLi,il o-\YV

4-l-rU .st 3 ^ .tf yl- i iJ<- cJt-- jl d4U

A 1Jj.: -,Li ,l.r,i, .riL-,1.r,1, krn/h ," U j*.r t, m

\. km/h 4+ J'.fJtl cef d-t*,^ Ir t*g9)ti .Jr.)

rt,q = Y1/1 rnls2

.+-r-ri s "+ sbsu:

:tr

4-r , b AB &l a66 Al+j).,,b.l o-\ YA

,.51.{_rlj t7.e r .u 6lsl> OB .fuJ oS iy .Jj orl.r st-},J

.Jr-.,1;l C*-t, c,.:-l @ Ct$

a-t rA dL- Jt.i

Q,= tf to rad/S2 CW

a6=,f to m/s2 ir..q .!rq
d=YmB.>-\'-tp'

:tr

O-l ff <li... JS.6

ot-.l! ',1' .i. t Uf ,glllr.(--.: O f t o-\Yt

6t.t tr, ,irl ir.e-! r-(-1: Jl .g ""t ,li.i .l: cJ-.l orb

o:1.: 4t ,i.; rlb.J tr l-l B .-rl.:^! I A .>cr-, nt+ jil &
.15 '*; o-f-I,

v
I

I

L__r

J J';Jls, ,J?l.lr-t* R 1t*-: q utJ.- O-\YO

t* t. tls P drE .-r-iL.,, ao ?W.gl;l: . O ;.1 f I
,f 2R e Q6 oJtJ o:lr y-rtir 611...t"J/-.urf ,1lr'.O f -t )l
g P eJiJ 6 J5 &.* .Jt+ I, L* D6 *>e ,- t e tJlj

.J.lL dl$ 4tJ e4!,; ,.,1

o=sin-'i,ro=ffi5; :tr

0- I f0 <L... JS,i

Qo 
-> 

tto
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.-L. r"L..>l {Jl^t-- F+!" .-}.oi fl?

1lA uhjo e-, 15P c+U e_ti iV c-'.i O-\fY

U.,J J-*' cJb;l ,-f, O f y ,t-,-J,g r.113 ..,.ij .1,6

r ,\tt m d-il-.., .* )l ,f, J $F Y! c* \$-t u

t-.t ,!Lf .t19iu-. g-".$ lJ l/Y m/s c-e.*,,c'rLi -,[:^]

,jF iyt-. orts -9 oJ-.i oJ-rap o.ij sst .9!tt ul^l5

,.- ..1 or1* lJ Y/t m .:it.- ,t-,t S u#-f f .J;liut

.-t;5 Vb l.t orf B 4h;; t .,FlS A lLij ,Jti

s = 2.4 ri'

A-Iffdl-JS.i

.J-r JIF- L-'.t-l 1r o-14 d:-.-, AB ,* o-\tT

,Slf. I Y m/s .:*lJ c* t*;A +*hil Jef Jt ..;,t

.J*iti c.iU rol..i orlr .ll "iJ cr:*!.f &>;l clt ;;l ;.t

;F-:+ I oi ,z-Sr- * ,' :l-u,l )t B 'h;J,.rL, :l:^i
.,!-1gl s:-,.t, l1 rL .51*,glj ./Uj

(nr), = -rYlt m/s2

d = Y'\/Y radlsz CW

-----0.5 ml4al

*lr

o.u)---uo1

\l

6- I ff df*. JS.!

\ A s-h; ./S .r AB Sl ,gln-el; .-,k .: o-\ Yl

4-r ai.1.r d .*-n *.+LJ Jr,j 0= 1'o .43t, ))

rt*J ;l orti:-l t+ lt rf J- .-t-lt, $ = Y radlsz 9 6 = o

.-gr 
1te.;l 6)ltJ

0t AB = -t.k rad/s2 t te -- \Ai m/s2 yl-r+

o!-g .lrt...

,Sl.-,lsA ;u; .7t- _r AB ,gla,-9''1-.,b;0-\t'.

d-i tJ-;5 J4; e = t.o c-:.li':r, 1r 0-\Yq 4L- rS-trg.pl

,!-.r-lt, ii = o ) 0 = t radls 4_r ii p 6 *i
..t r: ;taJl ,SsEl. >Li 

-11 
orLi:-l U l.1 13>

t-'.i.|1:O-qA 4L- 1p J t-t *S +r 0-\f\

*O f -t./li o5 
'p}l44*^, 

y.l L .r-1.,11f;

b2\.s7-z- Jt .c*t \tt m/s2 J-,|J, ,J.fu ;t!, .:,.t.

grJe \ D J A -btjJ -,k-i ,Jrt+ ,_'crl g!- e t: ,t/-
.J"-.,1:l

re = -Alli - 1l.j m/s2

oo = -1Y/Vi + \lf11j m/s2

:lr

A-Ifq 4U....JS.!

0-lf l di.- JS,!
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flv Jrt.- 6-' j4

A-lft 4f.... JS.t,

,)t ii t+i-l -1r l.lJ>.r 0-1q 4jkr c'-t^f ;.2r1 
O-\!ry

;rL- .c*l 0 = A = 1'o a5' .gld;J ,gl.r' .t>"'l o-Lj a.rl.r

llli- ! 6 -to.:,r, ls 1)4 = \fY m/s :rrA q ,;(!l_r-t "
-.,t:-.X a--L*J ,.r--l tr .+L-.f !j--til +tj J^ -r> 

./1 tlds

.-t{ ,*'J \ BC 4 6)a'111

d,s1; = l/t/\rad/Sz CCW :lr

A-IfYdr....JS.l

mm

\,i

.:ii-:.r*!.1)L{ .i-b L.f .$il -i)l.e o-\ft

)t;l .t+glOB SJ dt*i C-tr I s;-,Ju,,St-*

y A ,>e ,-.c#l fiti OB t 4t AB S .)s e-r
cdlJ, d-:r;J, di.rr tJ OB 6l+-j11.-,b-! ,IiLj -*X Jt-

.Jr--l-ll

crlr rrt-,i.j & E 6trc=i-y U OA ,KJ o-tfo

6f eLAB L-b 4 A-.h;le o:_5 i JLi ori

-.,o_f 
;l OA 6 

'*y 
.:t-S rs BC ,.4 .5".15 dh,.rlj

u-*, J.)y. ilr BC J LrSlAB ,41;u, 1* ,-;u,l

61r.91.1 -.,k-! .c*,1 .b u|,16,1*-Jlj ./t* I to bi.5lo-911

.-t-r9l c*.-t, 4LbJ 1',-l g \ BC

d, =\lat CW

A-lf0 dr- JK.r,

ei "to:,r. B q l.1 .Ff ,'(J11J.r J,\:J:".. 0-lY1

L mls ,-.lr.B &.ru ief ,c-*l ulilAB : yll OA S

+-f ,r-l;r .i:-l ,:--l;ilJt-.1r Y. m/s2 .ll:rl tr -t

Yl-rt

0-lff d:.... JS.6

.J,--19i .*,J, ls OA 6lu-21.i ./t-
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vl,." eLal .SJL-+, - pa-" ,f.^i f lA

(a)

\l
Rl

\t\, 
1

\r\
0-If 'di...JS.&

dt-:; t-?.!-l -1: lrJ;". o-A\. 4J:.-, cg-t-r;.2rl 0- \ t \

,*11-i 6lc1 1:'1 ,:e .r- 611l> OA Jt .g " t ol-j orb

r,5lu-_91; ./li-1 ,J-"l,L :rK:ot-:U i-.c-? J) @" = \. radls

1J = -1. mm ,A oLa:*t LS 6-43J' 1r l-1AB &J

'* .tls a-, l_,1 a.k-.., .-t"5 Vb ,Ju*lLy) = A. IIltIl

61,*'-91; Je)r.gl7 0-A\' 4!.-, e-u jl) J:.5 ,f e sltl.

J G) nc: = o/AYk radls tlJ. ^5 
J# 55lj: 

"..1 BC JAB

.(r>'l aea = Y/okrad/s

a AB = \ .i tYk radlsz :lr

180 mm

0-lFl.L...JSl

,)I-1 iiLal L l--+!_l.,1) 0-A. +L.-, J$*! O-\tY

.o-t.--.x crl.r jtj.;4b.J 9 ft;t:,u, tl-& e:t 6,1-43>,

d-{-.- J) !. rad./s yl-t t c-tL,. AB cQ .5lr-91.,1 Jef

\ D l$i.-rk--x I AO 6,lr-,-91_,y .-rk-.i ,.r-:L :rK:rLrU

mm

Jt 6v-fr,Jbd t'r B eA ,s;;J dta4l., o-lf
jL.i^j c-'Le>{.bl s o1>b r5t .-tt.-r; -S;t ,-rl.rJ+ d3

.4 I .>*11 ttp 
^, 

Y rnls2 ..,b--i 6l-,1b A + eoJ..x o:lr

e1*-, +-li^J .1: l1 P -,1:-"t. JlU,. ,J-lL :l- .rr+ B

,.tr-;gi .' ."',t, .0J",1

r'e = 0.8 m/s

r-,r = 0.6 tn/s

0-lfA 4U..- JS.i

elc^!ti- d;jti t: cJ-.1 o5y:U.t q;rt* O-\fq

.C*l oJ-.i o)l.l dt:; lr-u" la.i-l 1: 0-A\ +L.,- 6L^1Lai

,J-S 6, )-r-e fU ..-.*lJ, )l S .py OB S f- 4
!:-(+ J) ./o rad/s llJ @os.-"1-i 6lq9l 1'>"e ,- 611l:

g \ S r->,' 6il. a 66 6,la-';lj ./[l.1 ..r-tr"f rrK:c;

.+5 J*,J t&rt0 =] *- ecJ-x o.16 jLJj +JJ,r--
Otr cA = -'l'V0Ak rad/S2 :lr

A-lf 1 <!.... JK,i

* (sil -,., t-ra cJt- )5 P r: Jt o-\t"

8 l: tn J. elt C ^ro" -,ti .JuL ;;J .rl* .5lc.rr-l:

..t''..5 ..i-*, ,.'.,.1 u,Lj 1.r 4;loy-l: it" ti dt4b,J t* *
.-t-!.f d, 6,layls.:S -l {D 61a.,-211 ,-r- ,g,l2l: ig
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f ll J t-.. A-P obi{

;r-t, "(* ..r-l '.:L- ,rJK4 ,h, elfl O-\tt

L. tO a*3,tr:x.'*U etU..,.:-l oJ.-! o:b ut-Li ciJ;r-)

-,-.1t. C Jt-S .ht5 ,Slr. D c-1L3 .:.r.,- F-S .b :t
,S LriJ, l., c*l; ,l-.1 gl-,:lj e,ti, (./o tn/s

.J1.5 j*:.J ,.r^!tr"f eili cs Jl- t) "<<+ 3 0 = t}o

t

0- I Flc di* JS.$

;lr5; l:-u'u t*i-l ;.: o-\ \ Y 41.:*" lit<, O-\ tO

&.b E J, Ll,Li q J"ur. F t*.it-L,ilJti Ji 1r 6 cJ-.i

BD LS 6l4L'.J rr .$!,_f t. m/s .-rti '.2-e ,- 6lsl: )5.J,

.J.r5 i..+ ll BD ,51''-ij ylJ ,:rjtr./ OA t' >ye

dso = L\/\ rad/s2 CW ultr

A- I fO dr* JlS.!

.rnt J! 6j>-r '>.st' ! l.1 ).1.- 6-b .r;5 ;*r-
D

T-
75 mn

v
I

o:lr ..1t 'tj Jfu.l, ,;t. & oJl ,1,. .gl;-lo-\lt,

,iil .gt^.,o|.; :l.r:rl ;: a5 urLi &- rSs: r, o.2l .r1i .$loJt-l

Le'4 S.tt lllin et,-f fl.c-l or.1 ;.2- ojJu,

.r13i-1, ,.JlJl: {-.: rrK:"t*rU c-t-? J) 1. revlmin clt--i

6lr-'-j; ',k-i _9 -L.5 dr..* 0 = 1. o 4-f -,1r l.1 .-rb;i

.r.rt r lr AB 5.1 *tb
at = tlA\ tt /s' , dvs = t /f1y rad/s2 CCW ,rl;q

9-l roo **
#\450 rnur

6-tfr {li- Js.l

-'r
00 mm
_L

*_.1100

0-lFf 'rq.--o JS.i
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.-l^a t"Lpl .SJt^-r.- - f!+;.J" J,a, f Y.

L-* )t.<"-5 6bu> drb,.fa lit<, ) 0-ltA

di J: a.5 oJ--.l orl: it5 JS..i -;r dti,i ". *j .i;t ^; i5-f

1) .J:+r il ,i',.ti 4, I CB.-g!3 J OD ,Ss:\

r-.:tj dla,-911 te .,- 4;l1l: CB .fJ,o$ orl.: Jt.l.i qiJ,

\:*.l, l; E ..,,1:-..'" .U!.f lrK:"t- g6_; Jr firAdls

.Jr-.,1rl

AE = ' /\ AO mlsz :lr

orl: dt-:; ,$-:.,1r di jl,1.; o6lir ,5_ ) o-\tq

,$ J.ab LE C E aLil st D t-*,-ilL,il rL .a,l o.ui

fE tt-t- r, o_;l;r-r D l) tt n,J3;i,r ! tilt;t(- ., 9

AB 5.1 ,r:Su, 6ly> OA 6lr-')-t.-AJ r<r,ti" ..:-l

\ c.rtj ier 6,1.1> OA -Sl .tt-S C BCE ;.rLy .--

..-.*l 4. ,-rk^l ,$L tJ-:"U d-{* J) 4#Uf J^ J) JJ)

Lt l ( :.jJ J) J) P OA,IJ J i 6 ,*-r ss l2 D

ep =, /6\hm/S2 ;--t, ...rr!,

i+3m----'.1ii

^l

i* -.zoo "
mm

6- I lBl rlr".^ J53

:l-'r+

A
,, \E

3.3 m

A-lFl <[..-JS.i

0- I rv di*. Jls.i

-11 
<-.(-ti,o.J--;, t jtA .5le :;lJSl o-\t\

tlt. Da.,g! q t) uf 6lj> >25 4 0 = Y, o c*it
or-l CilJ * L: )t 6 G ff f t.,,i,:^i.li! Y rn/s

6sl1t-. * tst;l o-rri &,Jr r.,l-g .J1.^5,1={ l.r c-l

..r=5 +--U, 6,ll>J. -s ,-i-l-l;l o-rri c-J, ,-;15 U l*,1

A-Il9l df-.. JS.l

1.r O-VA {L-.-, o.t::S 6r-r qL*j dlj."l ) 0-\tV

-,1r Jr:-:S "J* U ieJ-, Jt ..-,t oJ-.i o:b dti L+ll

bl* t-t I or-t-r ./t m/S --l.t 0 = 1.o .-^_.:rJ,

.J5 &*'J l-,1 C ..rL:^! Jlri, ,J*iL u:.lt5 J|> 1.r 1 n/s2

ac = \Y/L ttils2 :tr

{''
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fYl J3L- 6-? j4

A-10..lL.-JS,!,

Jti,ir.;lr 6,lt- u-L;,8f fit(, ) 0-\0'

l.; .r-9.-- gSf 5 c-'l DAB .f-! ;t J<5 , F sl>y'sr

L; Ly D dui<jt cS7 p .:S,J i;l OB'*J ;t

cJ-.i otlt ;U;: *-Ja'.J tt a+Lt .,.1*l o.r.-l oll: attli ;13

c^{+ 1) \ Y. fev/min crt-.i .r-.i119: .teJ4 6,118 OB

!-i.rJ, 1r 
"!i.l 

j4\J. 2: y CA s OB I oty tf:oV

..r;5 .j*{ ll D -.,bi ,J;; )lf ;;)l
ep = \11V mm/s2 =lr
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.= Lr pLel l.JL-:"-, - F+!" jlai f YY

r-rf.lgc Jb .lo .gb19.*. 4, cirJ *S g A-V

,,)4 1"..:l 6la-J-o cS 7 i e 'zS 
y \lu )l orLiil -,1: 9 Y-A .rln -;: .it;i ,r1J ':-S 7 d-:.1 .;:

-rl 6rt-r .r;r*:,5f.;l.r-;t jst F g:t tSlaun jl .J-J .St"yS ) e 6,V*cr- lL.j .rrb F t,
gl.,r;: JL-- -,1) )-1> 6 t-iC oJ-ot-j... * -,11 

t- .r,-i,-r. :,9q ja 
'*;: 

5.r.- t6,T t, 6 ,r(;1,;-, ,!3L-

Jl.,..ri.i- 5f ,r.Ff ;".--.11 d3^i &- .$-rC F y.lUi dl11: Jt-- )) €/ 6l-ay^' 1l o:Li:-l !..:-l

el.h r) ,',6-.flt! &- ,lJ;lss,JLnoJ q + ., -p ai.1r d .*l f | :t tf 9.,, 4 ,P ot,.:l.r:,| 1.r

'>:-rl ?-*

ttr-dj 
=-d'i.. ,t/t

{\ 
' 

,,('\,?
(b)

0-1. Js.r,

d0n

dl = d9i

e.b x-y ctU o-i.a ss B lA 0.,1! 1: 6,1r4:..ie :Sy 4L-y, U l-,1 11.9: 6layx'.11 o:U: 'l tr 5f eJ-
.r-l56',:57 

"&--g--;t JA*. n 1A{e &t,il!*' ! rl:l: q-* 6ly l-r-l -;: .g5,rr;Ui o-l'a 
"$:

a =0 ,Slo-,-511 c,-cr* l- I o)-x i.hb B ,1 cli l.r- 6 t-rC oJ.aLL. x-y ,5 r^:, $;" ot(i: 1l A cS 7 b.9sl

'zS7 ^->.;e J. >1* j:r,,gi .1r $ .' .:'t@=ol k =0 k ,tr, O;9.at Olte 1.,1 .5ltyl; Jef ;,-l .-r5,r, r.lly1:

c^..arJ, sl>.r- .(a--Je ;l .pl-- u-h y,) -r-:ti"l Z tF r:3 g.+a 1: l:-11 .:-)r o"tcLi.ltt ,ii d-.6.7 j o:y

.+ic c.rr t) b.ls L-j A j)L,

Ia=ra+r=rB+(.ri+yj) (o-\ . )

*-f 1l:2. p.retnd.V tu r=.xi+yi 1o;y p.r-y ot3i,-: n,6l:*r { 6to1t.:y j 3i di.,:5
.,.t*,1 oJ..! d,1_&t? B u oi A

a$ .gLa.;lot dl.j 6i.t.o

& bV: t + c.:*iJr lt:7 *t l.1 :l Jt* ,-b u..*,1 jjY .7S.l Jerr,Stnd"rl,, clrl1i c*,I .gl.rr

sl.,1e: ;.r j I t 4 dbJlry $i.l ;: ,fi Ch Y-A d:+ ;r r5 JLi;.;l 6l-a19^. ),ty )5.a;i -i>t- J..ty df

6 ,-l- o$Li.. O-\.b J* It Jlt€ lJ t^#5 y-l ..r:,-i .-',1....- q -l1tr I -rJ.;l: .;i dL"j q C*J ,rlyti J "!
rlt-l or-1*i bl), cle =@ dt o-llJJl r g:t y.l'lt1n 4<-t(^ , dt JV) s)Jr -,1) l1 *i yl:y .p jf tt*r .xl
)lJi/ 2: d0 -'r.)')-."1- U c"*l JIJ ;4lJJn J o)Ji j rl"url g 6 fr;l .:*,t otV i ,rl;lr,i,-: ,*x .J.u.rr rlLii

IY\ lar\l
V)xt I-\ lo 'xNl-,2-. \/-!

/l

'{@xi
(e)

..i,1 al = de i.r-t;Q .,:-,[ .t-13 ll-t 6 i llry
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fYf ,lr9c Jb ro.5lor9r.. q c.*l eSg A-Y lrl.it

F;-_..lJ ;l .r:-t di= -d?t 
"r-l.lQ 

.-t-!.f x ui:t rll.l ;.r di g-f "lt-r ,,.r1, ,gtybJ 4, .1lr.rr .qLi -r.'1!

:t-*c *$,@=6 \d|/ctt -, j t ctitdt ei uant btf ,t-F-V sdt + by.r btst
i=ari t i=-ri

.gb.;*:, ,_ll;\ *>-l atxi=-ai 9 aXi=roi 6 t:-,-l cJ,-:0-\.c.$: sl ,62l;'r' ?-f )l o:Liil L

:c-.lj, ;r.-> blj;41-., 4 .ELn.rl:y jL;

,J,fr*, C*3,r.rt

u"*, "l1l, C-r.(1 j* B J Aq|t" ,Stl:t. nlqlt .rl 6 
'py 

o-\ \ d:h.. .5Lo.iJL..e 1l o:l;-. .l tr .l;St

:g,;lr o-\. olqlt :l ,S.S Ji, t .n-i,-l crr ,St$t

ia=ia *fi6*l)
= ia r (. * ,j)* (,ti * yi)

.,.r--l ti+ y i=rilrxxi+ax! i=a1x(.ri + y j)=arx" t l

t_#'l o-Ll[-j... ,:rS u-'.-,11.r-il \ ! s x 
'*- 

e.* g.!ui)y x-! ss dl-l .rtU 4-5 ,ri-t4-ji .,11 ;".-7-.o

:;:f u, & ,* tLeJr ohlt,-,el-lQ..r-ti.f x'y e?t' o6ii, ! + &ef 5.:-,1 ii+ j'j=v,",

riirfr.gr;;
': .1 :::.r.:, ::r: :::l.j:r:i r: : :

g....,...1;1j '=*iX'f 
't

i:,i: i ii,::, ,t :: '.!,;,: . : 'r,r, ii: .::ii, ::::: :.r:'::il :::ii,:j,r:, r ,::: 
r::i:;iij:

,v;e,, 
= v,r *'Qx r +lv;i,

(o-\ \ )

(o-\ Y)

1+:j J o)t v A/B =&)Xr + v*r 6 .t-a:,r, gti-i 
-,11_9.t * gy 6lasS>,r.gly .Y-Y. q 0-\Y aJrL, n--Li,

-11 6.:*l 
'p-f 

\ t_t-C.gf.-,11$l tlS;' -f 66s2>u:l I iy s,:*. Uf s)Utl otxr ,.>2Q 6 t-r,-l

.ttf g oJ.aJ* .11,9.: g;to.2g-c

{-i # A o2t tSr> ro-\Y eJ:L,. fi otV gsp 6 ,Sll.

JL-- '1r f:."./ dt4,1 n<JL> .,1J eo-t; o:l: gLi-l 0-\ \ J'* ss x-! ae.ip

o:Li:-l o-2! ;;3. blP \ 'r* tV.i- lr .j-l-l &-hi .<,- .,11x-y rrl-;3:

,r" -,-. dV':-i,g.5f';l-!l r vp1 ej-;-9 q r:*; 6 A '>cr- 's:-l olx

:l-U,.1 .,1: s 4.5--11b cl ..:-,1 3 d,:Jlfi.. J o)J.t x-y txi-a 
"l) Cl-l .r-"

otF C Jl-r.l i,:+ l_s ,* Je)r C-l .\yC 6f.-11"lJl ."..-

P 4-<Jb -,1: .-t-..lL,rr P l-JaiJ q c.--; A ,>-o.,- r5 r-p, 
"iL 

vyp

olV..:-l .;"h:" A aLil 
-r'. -h:;3,. da*J )r J a.rai,a I ;.k- 6llr.;;

;l .:*l otV 9:-11:r s-t:-2* G# J o)-r.t rd j* 6lzls otxr

.t:-S CoJ-rLl. B +' ).a:' sl1o .*o6!,-, ;l 6 B q # P .>-

0- I I JS.!
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i L r.L-"| .SJL"r*" - F+!, Jl.4i fYf

.* .l j1s gay ,g,l-ay>,' L-t' 6 \ e Jerr b.lls e.,Jy:tlt djly C:lfl fij{4, q J-j r-,-1i,.

::l Jal.p .(J ,"Ur;.r, r:-.13i.111:

vA = vB +arxr + v,rr

YA =Vs lYptn*Yarp
!-#

vA= YP *YAft\-,-
vA=vA+ Yeta

(o-\ Ya)

b[*ay*, r"1^- .C*l je '>y^a:'-l _* i,t,*./,gr3.;l.rJl llss * C-iJ, )lvpn d^+ cg.l: rJ:Lr.;r

J Jliil tl st -* olr.r dti.i t 6tj.,P JL, Uf vr \f aJ:L, -;: .:tf g.gf..,11"$lx-y oL(u _;: 15 l:*,1v,,1

n-J:Lr) .r-ri .:*.r, j1: ,,.i' 6l--asy-. Clr 6.:-l rlL-a ,rJ:h, ,f )V .o-l tSr>,:r,J.,t-a:*, oKi, ./l.lrr
l>ulvsls=vp/B+'Yetp= o)xt. lVpl 6 t-J C oJ,lLi.rl (Y-Y.

dbj 6r& .d Ju:;l

Ut€ lJ 4++i ;l .-to:,rr gL.Li -211: * s tlst 6,lesj>a;- l.1 c_.*i;r sltt jVj .;:.l-. Jti:jl o-\Y d:Lr

jU: J..tS .jr5 .Jlyi .rrl J. .tJ 115, V=Vri +Vrj ,g2l; r' c-..5 J^ jV) j* \y ts j o:lr c,r1y.e .lLT q

:! c-l .r,1r,.,4)4 clf X-Y.it a:-, .lr 5

(#)-= (Y,i + v,i)+ fui + v,j)

3 rl-l ,t; 6.,5,;lrjl ,r-y (Jl ot(-: q + 6 .us,r, .lt-li lt V ,J,6 .;*r ;l ,r:+ ,)i ,OtV J9l c-J 3:

dbOJLf u. n+r tr .rrSt ."r-tr"f 41.f ot(u ,llt.lr { L:tf 6 Jor"/ .rU*i l-r ,;*,. ;l .Ji+ Ji c;lr c+5

:{..ri--}.f FltC o-\ \ dr,lr jt i -l i ,,; b31y

(o-\r)

y 6 ui*,- L. ,>j)u, 6,f ,1ls,,l c4U CiJ, -,1r ri .- *.1 t1t$.t jV) j*; .:>{:;t oJ:e.: rJL.j-l @ xY b.i-l .2:

o;)-e O-\Y rJrL, ,J,..: apll- d.r'i {- ;-S;- ),)-f )) V-Y iJ:+ .1: r5.13L;L-r .,.:-l o-t-j 6; .;lSl J.9l g:f
.C*l af:La _iy J+ rr.;) rJrl 9) -;r
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fYA glrgc Jb ro.gla.,9r..o q c.1*i ,:Sy A-V ol.j..1

v
\
I
\

dl Jr a5,.1*l o-t-i #lt o-tY J<-i.,1: eo-\Y *l:t'r.r<,-;j g3a;

o,tj o.:l: dl:;J-y .j1s -l X-Il Crt! 6l-ayzu 1^: y';rr t crLl -;r V;l:y

*-f.i-l ;j.q .p-,tl: sSs:- gl.,11r 6L-ojt L L ;i 6 ,r,-t+i;l .c*l

..rj,.l c:lr dl,,:; .)L4:i, l.t, jl Jjl-f ,l 2l>y o_92;- 3l .r=.ai 4-*
,5tll-il_f x-y H gl; ,rbU .o+J V'c4.i1,. q tl:; dt ;sV1t)J,r -;)

t,2 , x-y q + bi dp bbr, jl ;u YdB -t Ji ru; -* ;l ';u 
,fV

*(#), * e'.-a-r.,l.e: rtu J,-r;l ,.,-.rfr. .-llrl

)lJi' 611l: r:1-!6.; 6-J ojlrJl 1t9: ,l"l-; L-_i 6 aLl r c*i

4*J 6,u )\..f-l-rl-r ..r-lir"f @ xV 6sl>Jrli: .9111: , V @
dt

:6 6,t
(V)* = (V), + rx v

..'.".1 0-\f J:h, .lL-a d

\
\
\
\
\
\
\
\

(dv),t

2'4lyl =avv

a-r r JFr

.,;*J t;b,i

'.,*l.rrQ 
.r;1i c*l .:* ur o-\Y &,lJ 1t 6,$;:* tr .llya l-t e -.,bJi, aJ:L,

oa =8a +@xt +@xi+i,rl
:6,,,-J,-r o-\Y &l1 :t e-S iri/ t

o =*6+ yi)= ('i * ,i)* Gi * yi)

=A)Xf + vrcr

>F'l;11|a Vt*, d.rL, c*,|-l .iJt d-? ,f -t-..1-l;Q

otxi =rax(arx r + v,", )= ax(coxr)+a)x v,El

:t--J rJ 1;.1, ae d:1", ,:-,1,2 .i/b dL+ A.ii.o-\ \ eJ:hr .(.5 r,

**r=fi6r+ y i)= ('i * I i)+ (;r + i t
=atx6i + j' j)+ (;i + yD

=@X V,"1 A 8r"1

>-*C q"J aerhl;.,l:.);L;r df-l .lrf if t "i-&t- 
tf

(o-\ {,)
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.-l.a ft..rl .SJl-.t -, - fo++ J,ai ?f ?

Ol-a:;o oBL.t q c,*j.liaru.rr- .1t- ** 2u rA o.s\ 
"!lt 

,Jt* ell 'F 
,Sj>-ttdulJ o-\t. drL,

,$-,:,.2: ax(atxr) l ioxr ,Std;qe .J.:5.,. rsly> io6,la--tlj./b I 9 o 4;l+431;,:,e- tr r5 c*t ,-f .*
P )-1 jJcb aL;;rprs,."'V-i 

'-V 
t 6)J,e rSllail-r oJ:.o.: ,5-Li r.-.,1-/ t.rtl.c J) dtl .rilor-3 o:l.r 4tii o-\1"

B i: .lr-,r 15 r-1*; oJ.oli sl-r,r -* 6l-a.p>u :l Jl-t'c ls cSf .,*l .$tr.r B e, r---; :j; gly: Sr- s>

1t ,::l+ l rtt 611..- eox(coxr);lrir .c*l os,-ls ,,.J.Lr,)i:l-url-1 osy rd ,)r; ioxr )lJi, .JSs. c.S7

.,.:^-l oyl: J. t-.-c:l.lc l .;.: B + P

rfl--.a>... y blSi6l.,1 e 8d c.r*r .llJ:rl f 6ll q r:*lA Vti
n 6,lar-il1r!J*r, .rt.Jfd jat,>t-a:^. tr -l .fb J 6)J-e r,ltl9

ur ri!.y .Jilo.ll,-X o:l: s'1"1J o-\f JSJ t s S.S g;lri o:1il.1 :yt ;1t I
' ), ,l-J 6/ojl.tjl d^2U s...ri "rr 6 .l,l (o., ) = ii Jh; .91.;l: ,-L,

;r l5 c*.1 u'*rlp 1[i, .gl.;1.: 6tJ.-e ,lJ-f .fi\'l A &il U ,"-.- :l.url

yl:r- F-l c-{.+ .J--:U.,, x-! } r*t ,S-S ojlJilr*. c5U^;t U p;:i

a-lr Js.r

,-t,1.Jn.:f r;tij

rr-.i .-ty:tl i-r:-or .lt.l; 9 s:-l .|:-f 'A:r-:-f Vti t .o-\f ji.: ;rr o-t.,.l o:l: .)tji . 2olx v*, .rtl=t

o;1.1*-o .lT :l-r:rl .t-#g 6f ,;lJill sll> 6,la-s.2x. s js, ,i. 66.11+.;1 6 .r-it,r.. .r"t3l;.,o P a, r*i A ytj
.:-ir-l ;gJ ,5;b1 ?-e ,,51.t r.l*,1-; l!: oJeU -L-i.Ji c-C+ J o)J.t vp1 ,t )2.e

-&
d(xa)=adx+xda

=cod.x+O
a 

ttt

'ide -*
7*1 =i= -.ti

/.

2al x vr"1

nr

atx(atxr)

y' t\v
\
\

xad,0

---x
.l ld0\

(o) (b)

0-lrJs.l

6f--.+.;;l t.(5 6,lr'.*f u, J-*; t,n...S-y-jlj: sJy )llt)..r-l JK.l, Ay-t_f ..,b--:, r.-a;
-rt:.J tr \ 6ub.(--: o-\ !,a ji: .,1: .:rJ ,rU; sT.,1: .i1tp d/-t .S f-A C -b ,,lJ JK-, cST rr-.fc:L

de

(b)

.$ orlc ir-l qi. rlr..roJrl 51; r5 (lYlY-t,tffl G. Coriolis .4-jli,_,l;)l .r".r.:.g cL- r,'
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fYV ;lr9c Jb ,c 
"9lor9:..o 

4J &*i ,:S g A-V u$.i

t+ or! 1 o.:-1*j ssl11s @ =g c.rti elo'-Sl) Lef U .(*,-r .\!,t Ji )t 'its 
q J:." A &-f o-;! 5 gulr ,rcti

-;t .i :l.r:"1 2; '5 r> )l ,?U * ,4;la+il3, 6)s! A \Uf .:Fg rli n, c*j -l tt-i :l*,1 ;.t U,,r = i c4lJ .--
bi 

'+ 
6 dt ;V; eLaU y.: .(-1r al-11: jl J ur d-f ,t t,1l tr slJ#J ..r-tr.f ,l-,-: al.;3: ;l uJ,L xa 1

.r!l or! o.rl.: !,L1-'. J.(-.3 O) .!*i I s-vs4 y'-y' e1iy q J .)f ll21: d0 q9l; o.,1lril u x-y 6l-a-s2>,'

t>J @ & fll s xa slJit ---'.' jl dV cof t^' J *de ! c-l JIJ v,.r ..:.{,? ,.t''j jl .,.lU {L,ef t;
)lJ.j-,a*tiro=2ico,*l{-.;iCl+Jrtt.6r;l 6..,rg:;1t .J::."^.tV1'1f yc-tr;J)J)y'6

.::-S C JpV %oxvn, ,,J-xl-f Vt-
::f C qzt x@2 U- xae , tb 1rl-l xol rl.r:..1 ,*; jl ,y'U 6 xad| srr,- o$1,. ,jl. cnr J , f.*J ti

.:r,l j+b A o.1! y *li'.j .i_ -.r: 6 .:-l -tV I o-r,.l crti P $;i./l:.: ns

-#y,.r:1, :l--j s d:L,..li1:B l.t-. t 4+-1, !.:;l: c;tt o-lt J*,t g-b b'-l $i+ 6 f+tL. bFl

Jlr.'i, il:; crti r5.5 -,1:..:*.1 arxr=O ..glt-11.1 JeJi.l:.1 dtU t'. +_r !.rrj.f ta=0..1i gb t O c-iU

:-t!1..r. .,it t^d^? Al .:-*C ou = 0 .-,11j rl:1y u,b&t 9vp1

:.:.,i,r # 1i':;:'":::;:n co .sa+yi r.-, r;.;{r+;r
Ae=-xa2i+2iaj

.J,jd.(-, o-'tI JSi;l l.1 L. JJ.'.; 6
grlJ, ,glo,;-'c -L*Jl 

"ru- 
:s7 ;> u,!t '>l-a*' CF ;l 6 c,-l 6lqg clLr yl ,r--,rlr 

+r;r nE+^r

.-1';,..(--rrril-ltt".lJl .f5ir-F-t-artrlt 0 sx trltrl6=0 t i=0.Y-\t d+l.r .t:6 r-p-r,x-TO

.J:,sr tt ." q .^l*J 6.:y-c +il9t 611Jr;,./S _l I:-S ,* jt-,a a6 r:y,r,. ,$-.!

1l9o;;c I lllO .gb6,...1.," n -,r-Ui.

: t|ls f I 6l.es.2a', oL(i:1r.;: ,,pi,-rbj.rYrLr.,=1 cgtefti; J tr.gJLi E S.f '(5 -rr; r-,-t.c'.

*0etp

1'Sttp

.$rJ ,ist 119 ;,

(o-\ ta)
8A= aP

AA =aB + ll,tn

8 ln r-J:L, .1: .r.!l 6J-:, , +a jJ i,{j ,..1-: .lk fl) .&lt t: 6 ioxr + &rx(arx r) j tp6 !:.y J:hr

LL>l-i!-l Jr,'.)i PLb #Jer d.?.iyt JS b),lF.r."r^+llapUoJ^i.JJif^!aa *ipra

.::-,-1.5f ..21.til x-y sllt 6fl oKu .;r 5 i.y ord .f;! ./l! ti 4j-9l'^,- aur uy l:)

c-:'*j A o-,1! a,s ./S -l tls; * o6!-, )t P \ c*i A oj' a6p:t- ;rr .)-lUi ,,-J--y-t-f gt\s .r-l;Q
,119: ,-i, oL(!.-: , B \ (L.; A oltAtw./t* nS \i't r.7,-J .rJ:t', rrr'Jh.ll ."r-!.f .;l1r olSL: _t: P \

..r-tr.f .tljr 061i.: -r: Jll &lt fi.L+ tLre #t )l o)V.Y-Y\ dllJ

i t = t a + 6xr + atx (coxr) + 2atxv'r + arcl
g--J

8o =8, f Sptn
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:^L, fL-+l .SJt :.- - p+-, ..fj ff A

V ,JJt)o, dt-.t o-\t, drLr.<J.r- d ga".LJ p-q;.P.ft#t a,Li.i.-'k-: 

- 
tA:Vi ;:..ii t

.f-l r+ lr o-\[ r-J:L, 6\rd J o)-H &p =ts +6xr+arx(arxr) tll.P VSI;j .rtf C.rio:L 6h;lJ.il

: -iJi ot:e

(0-l rb)

,91+Jil ,;l lil .f"; ,r* -b I ol;iJr \ P ,b;:5 .:-!l: .?-r J,-ti oFd o:Lir-l 69 &,.t, :l 6 ,-*-r

Jfu .* ir.r--*, .-t*:U{r, j-hb A os, t. -F r-1-2r rL>.J .1r 1 or; ).a:, slz: CiJ, ct*-) t 5 .:-l rl -p
.:i,3 ,;)s:,0-\ tb rt"t-, ...lT J:L, I o-\ t, {L,lJ dLrd-+ jl .i- f ft* U ,-5.t rr.-1./ o-\Y

t: ,..,-j.gttr_3s Qt-r .p-:f ./t'>u;t l;.1l1r CfJ, ot(:-) *5;,-t ,;r., ar ea..a)ti )* 41

,FrU oa^-r lJ o-\[, 1o-\Y g).:L,

2l1t 4i61-9>.t B l+- ;lL' '>.e ,u = v6

2$t 4;lu21:.,t B l-t, 
"iLLr 

.-,'k-l = aB

::-,1,5f.;l.r;lB ;l 6 P .lt$t &.ij c-:i.iJ, .;1.:y = 1

j1> 6l-43>,. 6lu-j1 tir *t = et

211> 4;6.yz,...glt-gl; ,=.k ! = dl

,_i'/ 6,.5 ..11.r.;l ,211: 4;Vyat q c.*; S A &i; r.=.,p, = vpl

:rrl g;rJ .;l.rJl .sl1t 4;V29>,t a,t c .*'; 6 A tLz".-rk i = Srcr

-**,rS:-t, \>l*a:i' 66syu;t d:,rt .n o-rUil y,6sl:.t J-ltJ 6:;J o.:r*, Pt+.c*tJ+;"i?^e
.J-r-,l C.& 6,la-*i-a 8f .glr1 t+.-.lJ) 6 o-\[ 1o-\Y !t-l.r d -t.! fir +tr lJ i.iii- yl .rr,-YU.r;l:

..t-: J"AlJt orl: L -.{ V-1 di+ .,1.: r.-ltr d/_t 6 J::...,r q9:t.a J+ rJ 1r ,r,-Lri cS 7 6ll ,g*.
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ffl ,lr9c Jb rs.5tor9r.. q c"1*i eSg A-V ,-,l.;r

a=4radls '-\.

M, = lorad/e2

A-lt dit i 4g-..

6l*-j1 \tef \O Jf gl^^Z JI)JF "(--r ro$ c:l: dl-:. ali*J 1:

u:^5 JL-- ;: \ . md/s2 .tly Lr J S'f ,s111: >f;.cL:U .:a; -,1r I rad/s

c r = \0r lTttn ebJ ;--l -;) j o-U Jj-:5 dJt5lra A .rif 5.2- .,-:*l

r-r--ltr \A .:JL' .7H_l Jer.i*t i = Y.Y0 mm/s2 ) i = \Yo mm/s

.J5 irr"'J +J.

Lif ,rJj .,1: O l+- tr .J-rl;, ol4*' ot5i:.,: C-l.rQ ,,..j: u;ls1t r€-...i_ q r:*; c,Srr b;,-l1r :r[.>

.€ ,t o:Liilj _l i 6- 6toll:r, ;l 1 ,:f ,!-,.:" e(--: \ l-t x-l 6,|asjr,,.,.!l o-rj

:,*-tl: I oJ^: -ii> 0-\ Y 4!ulJ 1l vs ,.r.;L..e t O y tr* ;*f -b I l. .r>.e ,-
YA=O)Xf*V161

t x-y A-rJ-a I )p a.i- -2b.r1 k .Ji Jr eS ot = Lk rad/sec lr .:-l jt slr.,, &- ot- *. 61a,,;l; \JeJ,

.r-l"f ,f J) Otte q 6ll.,-_91-1 ie)' drL, ..tu-:U,r, * Z rl.U,l -;r O

ve,= 4kx 0.150i + 0.125i = 0.600j + 0.125i m/s :tr
..t-!"f t) jtb 6l_;l: I ).2 o-tJ o:1.: sLii :l.u"l;: d

,o=@=0.613m/s vl;a

/'i
,!

o.(
\ Qtxrt.. Z-"oJ:

A\,

/y 
tt"

o</ \i
o)x((D,. )1 '/"*,

ae-- -J
. nz e\*r

6{)x r 'ra

V- \ )'t*'rr."N/
6toc,*i ,t<-l .g1-orL-J tr .gl-n -l-t r -1+-lil) .q 6)J-t' +L."- ;l S- clt. cssbl.5brL*J ,a:Jl

"5F J$tiJr:.<J 4{ + dt€\,_ly-:_f ,-'VJ,6>-.c d..3...J,-U J- jLi cr:.^ q lr 4L:-,.jJ:ri,

o

.tf C d'11 2lj:.

ae= o)x (al x r) + arx r + 2 @X vp1 * fl161

..r:^:tr.,.. t) Js_* q,Ji c5t6rJt"" ns

at x (ot X r) = 4k x (4k x 0.150i) = 4k x 0.6j = -2.4i mtsz

ioxr= -lok x o.l5oi = -1.5j m/s2

ko xv,"y=2 (4k) x 0.125i = l.0j m/s2
a,"r = 2.025i nrls2

:[ .:-l llt. ,rF .-rl.:.! .rr-lr,Li

a6= (2.025-2.4)i+ (l.f l.5X = -0.375i - 0.5j m/s2 :tr
.'z-l ,; -,1hL ,gl-;lr J or3.t oJ.,! orl: gkj :l$lJr l5

oo =.,,,ftEffiosf =0.625 m/s2 +lr

o

.r,5 l*.,-|*,;Ua. at ,s|,p d-tr7 1: -;br,;r-l l+- Jf v,4.,11:ra cltS!
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.-1,. pt...>l .SJl-+-,- p^t" ,[,oi ff.

.t .e.o grlSii

.c-^,1 A /. G+hiA olol Cy.t ,, /frU,l u(.-7 ,. Jo,i^ oh-ai P O'i ,,> ofc--tV,t = Vp * Yen ah.1t, gt6o d2ba gat O

,,zul o2i, ant- ,r(;-t, ,(-, T arU"t /. ,d$t x-y-z Gb/g^ Uq, O

p 6+h;^ e aio 12 eb P /i1.6 1tahfi +ai uubn t 6)r4e 6lbd-i)r" "rt 
l'u@;^ ioxr , @x(&rxt) ^/r;/rlttt ttu*abt O

.)riu^ O-ltb oJ>L- at b4;a vo1o11i g,l ./"ilr.Ua A

'----* 450 mm

A-lV diloi cJ,i,,.4

OD )l1,r9(:J -,t.., 1: .,.!l & AC,,1: oJ--x Y, .*J * L-t1y a,

, J )J<.reV \:.er? J) 6 = Y rad/s JIJ OD glqtlj \UJ'.-t-LJ 5f

0 = Lo ' 4-S j*t".sl-rr .s!.r c.rU .ll- :sj" '5 r> jV) A,-b Jb

OD s; -ilj lljr Jti-l q d*; A \Je)/ s A ,?, J-ef l.>l jil AC J

;l orLi:-l ,(-rl.--:) sls> -*:l-t-:,l 1: G ;4) aJ;; c-57 :p

-b :t ! .-t:S..f ./t4.il It OD 622\ q o.t-.x jLall 111: \>l4a' 6l-ay^'

g oJ-l .-ji-- O-\Y aJ.lL,..l: v3 ,.ilL.e.l-t, ol;.e q O C4U M ,j!-S

.yt= O) Xf *Vp1 :,r.,11)

:U c*,1 ll-t C J2- ;lu;l2j> '5 r- y A t:-e ,u

I

I

o

o = 2 radle

y 

^ 
= @ceX rc = rrr.nk x Qrtl Jt\-i - j)= bzsl Jzb.^(i -.i)

,-* uJ-S -b I (+k) z )F q c-.$" J tf.zV \:-{.- J).1y': )-p \ ac^ g'laJ-Jl) \t-sr.li -;r 6 O

'C-l

:L .:*l llt.,'...1s sls.: oJ-eti bi t o4'.OD 6r\ \ bjlre s\: 6la2jn at 6l*i1 ief

:L .:-r 1, ,,,f)=::;: X', oD t €ts , 
p 

^L,q r+, 1t 6 6.st>,t

:..*r-,re , r=dFi=J(450 -225)2 +Q2r2 i=225Jii mm

a, xr = 2kx225JTi=45OJrj mm/s

) )-#'l G.S ojlJ-il ',;ly: l.t-. ot(u u. )-.a:' -bV L-i 6 .:-l ,Pr v,.r # a-eJr otV.o;.-YL

:.:.--xlr f.^l.t- .57- Lc1- d+l-r -,: bg.l\o .,r-l o:lr Jlt q . vr"l = ii :U .:-l yly

bzslJ-zb,n(i -i)= 4soJ, i+ *i
:g:lr +!lSl.b tt yi I i .r1.,- o:l: ;l.r.i ,S,rL-, L,l
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f f t ,lr9c JL- ,c .gtor9.:..o q c.*j cS 7 A-V !i;.f

QzslJT\,,^ = *

(Dct= - 4 rad/s

r -QzslJ-z\o,^ =4soJ,

3 i=u,er =-450.D mm/s

:O.;i.,1:

vl-lt
YJ. l

\lrl
x - -5;)o I

,t, CA u-,tl1.5la-,-91; \te ,, , (&:t tSl - 6ib )lJu.,' Cf -b I \

:U .;,1 JIJ jt)l$. J )q irb * A ,l-er- tf-l;Q (o)J, )J.<3L d.-&?

Da= 225 (4) = 900 mm/s =lr @

. LflJ ,)Sl S dy i.lr9, JrL.. 1l orLi;..l tr .-UF.f o:l.r dt-i.l .lLi q y C*,1 J*i, tad'L? .,JJ:-6 ' ;c.t

OD _21-e, c*)Q f €lt 6)aL]; P ,tI i 6, va = vp* vsp:r*12 ;;a Jl3;u, vr = 0 J$f .F tr tr; o-\Ya

OD r. r-e,-^.o ,,:rl.u,. I j tr 1, =dF o = 225Jr(2)= 450J, mm/s +J c--l g)ly.st-,1 oJ-.l i"hb A;a 6 ,.:-l

C-l .$lr.f O i-h ! I -lL.-:l*,1 1:,.a-lv,'1 dLA 15 r*'d Jer 6 t-'J,g o$L;r F ett;l ..t,i!"f

jl ,*,3 o:1*J 6-t*.P .:,*, q JF :l.uol 1: ilLil -il Ji A 6 :.1x oJ-oLi 6 ::f u' ($ e-r 6f ^4rl
ls 6s!t eL.ll blj u,..r;51 ..:*l ,-,,V C Jf tf -;-9Je tl[.5 .r, A 

'>e ,- .::f ,-l ), P jl -lF rl-r:'l ;: qgLJaJl

?L+.,-l ;[.fu ,t oo 4rJ, 6lr- .c-;,1 o$t-. ./Lr va )l$i J vsp ;lJb .i*,- JK-l JJ44- J) t6j lli or b
AC ,gla--jl; ':-ca.-u^:f:"f o-[; orlr cllr.j.j :l.url ;r 115 -P s Dd-{' ' mm/s J D,tr p = YO'r,[ mm/s 6 JS,s'

la =ulrl @,tc =rolfr =9Cf,1225=4 rad/s

:U .:-,1 ylt
:rK:ruru

"q{,.no 
glSj

@r:,t 6lp, U-llQ ,Ln )-bt* ,r-6rrr, c44 t) 6la49l; t:*p a5trl2 CA ,o& L'PLia o*1e/ ,7 /rz'-t gt9 ;fi! lW 7

'{* n uqa cra;^ 6rl}'Q^

a 1fuiax-! 6bpo U.p fn,itiua 6r(, N q,21fi o2tiiut ctl'o;ta 66tp C)?"t / U; r/c'U a5r9s,b di',,a UJ tb Sll.

,5qtofiW ,6pt +.ttxit t)tye a. ,,^;laro coxr UJ-64 trvr d.o+'A,1o ettflt Ut-t .flf\tdt CD y. gb P Jt'lit ahil 96o l, CD

apl2 a-ufio 1l o2tiiitl t. 6t ot(-> D Clt ftit"a dbil .nfr UQJ tl al6brl27, ;t o/i;-l tt,x'y 66a1ea \-'4L- /. illul 6))/.

j - IsinO +J cosOei=Icos0-J sinO ,p>a,o @ o*+ t >frcl ft4't 4l-

o

o
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//D

A-lA digoi dX....

c-j A ,-,tt-l l AC 6la.-jj ./t* .o-\V 4jF d.:.-, L,-lr:, 6)r,.

.-t.5 ;..r, \ OD esj\ -t,6il1 ;13: .,,t=- q

.hlr jl J $f oldl OD tSil\ Il2x-y 1l3s '>l*s,,.tKi: :.!.'.

-ia an l.l*4 ,O -rU a.h.iJ .,1: rlJ-o ,>$f -E J: t .g5.," o)U',,,| o-\ [

:t2.;i -;: coJ"-i

a,r = ioxr + &rx(arx r)+ Toxv n + an

lso r
l'' 'J tJ

x

ro:f orLiil v,"r=-fO.rft rnnr/s'1 &)cA=-t.krad/s s(t) =Ykrad/s *lj-)1,0-\V.dJ,..;41:...rJ-;f

tn=dcexrc^ + @cex(cl.o xr.o)

= (b a,k"ff ei - i)- ou "[- 4kx#t- t - if)

$tzzsa^

@Xr=0 .:-,1 cqu @ ll)

cox(coxr)= 2k * (zr. r. 225Jti)= -900.,,6i mm/s2

?roxv n, =2(zk)x(-+soJli)=-t8001D j mm/s2

o
,$lr"r"^;' ,**-,ti nJ:L, s: ,,grst+,Lo i.r:r.r .,r.rj u

+ 3600I - fte zzsd cA+ 3600)j = -e00J-2 i- r aoorD I + ; i

:.:-.11.: e+tf lf :-b ,,y-p i I i .*-l-,- r.r.:lr .llj g.lt.- !
(zzsa^ +xm) 

=-9ooJi + iJ'
? zzsaro+ zooo)= _l8oo1D

J'
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f Yf .1lr9o Jb .'r 6Lat9>, a.f &*j tS g 6-Y d;1

"rt)

l?toxv *rl=2aun 
"|i,1 

-;: ol; o.rl: ill,.i.J :l.t:,l .;:

Qnt=i JJ4-z- c-*+ -l OD slt;'l ;:
S ! y $f Ulf n.lt .,tScf g"-r eJ:L, u.h .*.gly l.r:,1 q t-€,1 ;l l-2 ta;l _e or-p! U- fp.gb;trr, U

,l gl-rJ -f jg ,* + oJ; 4:*.t.$r"/ lJ 4t:*. Vlf S J)o,er J (u^) Crt* 6Larl-r:,1 *f .f*S.,. f*
.f*U"f n*l-'., ,$: n-.r:,o ;t ;Li q lt t+i ,tlJb s o:ja: u.a*-L ls Jjaa-- 6Lr-,1lry O

.t .qo CftSi

/-.t )ye ,'*r l p 7t17. 6la-il9a 6trt> 2Q >tinl ,> cyb ai)yo /. o9V 8.rct ct/p ,rtLr' p 6Wl ti (r, t drt ,-it^ ,U y' O

'y. +tu+t ,:tJ)2taa oL(-, gt^)u,b & ;t tttst.^ ;t tl t )e^e )t/iot 6pt /. btt>/. tr/r;'2; jir! Xat 
e t& 

O

..1-l.f g*J, y-) Otta \ JJ44- S: cig aJ:L, 3r J- ;t

2arxv*1 dc,t= 32 rad/s2 J i= drcr= 8910 mm/s2 :lf
:t':.-.fr r,* fdlJi,r, tf+l:+ l.1 A ,-rb-! , J,-l; ',>,p.a y -Sl

T"*, " 
o =Qzsf J-z, rt)(' -;)+ (looo/.D)t * j)= 76a0i -2550j mm/s2

orLi:-l r#'.,Li olo.tl-) ,_r"s dj"-tJ;l ,:-9"i t,f:t d:..- l.(fi,gly

P Ahj; ir.q,.rr5 o:Li:-l ,&-t 'b 
J) blte ! 1,,--u^ is: )l blrLl.f-S"f

JrL-- ,lK*l 6L^d^? .f-$,f -b ,t *)l A J. j.hb 6 \ OD t Cl,s

:;l lu;_;Lc

(no),=lb^"rra|= r{b6o=rd6o JJ4-7-.-$T JCA,, >,2 -c

(n o), =l@rn x(aro xrrol= rotl.n

(a r),, =lax(arx r) =dFa'
(n r), =ldrx rl = rrit = 0

C.:.* \A )l

O c-,* \P jl

.:*l crtJ @ ll)

/
/

(ae), ,'^n
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.-1,. t t..>l .lJLr.*,- p+!" jl,ai f f f

I

J

O- l0f dr.... JS,i

,;ll C*, 6s_s p. 
';?l 

cr1-t-1 u(a..: O-\01

t3-*,.51-21:r..1i O f y,oJ^i o.rl: jt^i,.i 4E*J .2:2 JAb4

6)1,: A 0,,15 .cli-J r-,--l -r.: .\:-,1 J*, )t aa .i Vt- -l

c+ ji i bU) q c-# \Lcf olJ..:.i i;lt tu Jef

\L,-L 1,2 A os> ,:Jt ,-,k-.i 2 t31+.-t-!.1 d--: l,

.Jr--lri

v6 = -Y/tirn/s 9 aa = Yi - .l1tVj m/s2 :lf

uo=3mls.+
-_-*--.)>.

oo = 5 mls2

A- I Af di*. JIS.$

JjL^...

.5rboi" Jit^,..

elo'-sl) .Lef tq O .-.rtj )-r* Jf ,l-: 0-\ 0\

61"r.:a-7 2) d =f rad/s2 ..5k-.91; VL! r o = o rad/s

.U-FJ .Ji.," dlj3r .oJ.i Oa;-b +i"-J 1s cJ--3 o:l.r jL,ii

\A dL,::k^i -l Jer.JS6, '5'-.;t..i.gtil; -,1rA

I i) = -1.. rnrn/s J / = Yo. ffrl a.J uL*J .lt--o r.:

..r5 i..1, (\L,l i = VO' mfi/S2

vn = -\/Yo.i - \/ro.j rn/s

8a = \./0.i- O7.Oj m/S2

:tr

A-lAl4l:*JS,i

q d-i- D c..lti \ur t1A ,r-"t";iL[*yt o-\oY

..rb.-j ..*,1 iSrr )5 ?fr q Jt-- r..-. )5 j*)

d. .$ 0 .rtQU"-* 'f -t' l.t lJ B"o, 
'Ay_f

f t y oJ-! Jt---:, Bryz rgl-4t^' 15 JtS ,fl .*-;.1i

J-1.,;t u.*, fl .Srt crl.,1i:..}(i 6tf Ui tr;rj

1: l.1 ,-Jy-;-f :t-l :l.t-i, ,-lt-iL U = 0. . km/h J-IJ,

.J1,5 .)r-d .Jt*: '- 
Li (.-,) 3 l-1*l !t (-iJl) -Lti.;
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frA "l5t* a-v ot+

a- I at dis Js.l

t3.-4 U 6 o-\01 4i.ir.5L^J..rJrl 611 0-\0V

6.hV 4- c{.j \A J*jl g,ti er:.:^--a r5..;;r.-rti

.-r35 ;rt-; ,5,-/;rl;3r ,Ji l. s *-S )l;3 B )t S

8,"1 = -\/Yoi -fj m/s2 elr

rb a: .rf lf c-U-: u3 *lA jS 0-\04

\, .>cru 6l_1l':, B ,rL15 +J Jt.- ,, tt))c/ 
".1 

J[.,i

\r---4 c# 4J \' deg/min .*1Li dlji-. I t 3 oti- or$

'Jt-5 ,# C*---s-f )> GS 9: rL.aU 6 ,-St-f .J*icl

J ot-+1 ?-* {. il B GS J t] ''l ,-r,-[.;r ,f,t, Y oJ-.! o:lr

u.* B Jl$t<- ,J-,56' Pt;i ncLr :l-u,l A CS
i-"....t, 1., '--r- ;J,-l )lJ;'.J_U.f 6-5,:tst\A 6VV

i--(+ J) JL--: rl-r:"1 U c..er- ,r-l 5l-,1 B t-ll) 3 os19i

.J5;r..rt ,r!c/ :f:e;

A-lAA'lr-,.r r,lS.3

,ql*l t' m

,S-- 631^-S P PV u ', A cru .5i o-\ot

.3r tr ,f B c+ti .g.r.e -e )_rtu Jf ,-S .,i!l Sa.r.;

.ttJ,f aJ.ot-j,r .J.:S._r, .1.,119: .$-: &l-L O ,5ln-,-11;

'ie '4 dr,,-l t-i .1.5 L4"; P ,LU -,,-, ;l ls A draU tter
grrlr .(liila et-t -hV S,- e' ;Kzu

A- l0f di* JS.i

,ftt ^s t) G>,L*, t P J-ib o-\oo

1r \ o r/S crL-i uf t* ..li .sr., ,-1 lJ-jFlf o. . . .

b.J,., L-_i 6 R .ral 6ti .-\".&r.Li 1.r ..:-l ;-Sy
(.-;-lt) ,,f Jp -* $:-* .s> l-s t-F.t Jl-el jslt J.

?-* C J|*i d.{i? J) J5*l L; tr (.:) JIJ "-ti .1r

..t-;3i c*J, ..t-iL

(.-iJl)R=\.1/t.N I (,-,)R=o :lf

\ u....4- of km/h r.iti cr- t{ B J..,,il 0-\ o1

q &t.i; ,,1r vY kr/h dat3 .-- q A J..,-fl ) t)C )J)

,S e-h- q + Ir A .>er- .ttf C 4rf B J..,;t
.r.-;5 j+J ,rrSg;rl1e.r .ri t+ I .*iJ )lf B J:fil )5

u.*, dp-l t-ii.rlloJ-i krB,.l..-;t ux-y ,9Las5>,,

A J rJsl;r 15..lt->,6 * -PVc + B c.,c- ui:'

ote, uai--L rla.J 1.r ,.f,-;t 9: {."U 9J-ti./ 8J tl;
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..,1- pL^71 5Jt^.t - - F+r" J,a, fY?

.rti;t ;y. ,5-. ,#.h st B s A ;a i o-\1\

,rK;"t-rU d-{-.- J.: O c4tJ 6),*'31r; U.s q e5,,.crl

l, 
-; 

A 
- 

-Jld,:--:.; ofi,g oJ.oLi )lq;l f E*'Srg 1J J a J a)

:Vt B i-J 4-i dtj,'; F +t c{i u uttl ':-.e ,- L

Lr-Al ,JU-!,it-l L-aJ r-li.r.J -lr ?;- JtS nt.S,l
2s B pV J--r .11 :/Ji 6 Bsgl y'E-i 6111 u;_tV 9 dl.ti

F.+-*.:_,1b -.rtiy;l .to C-,.;: t OV-fr )r.c*;*'
.-r;5 r*t ,$,! oraLi., B aS )jdi l; elt-r,7 y , ?t
nn =rJ''ffi; :lr

5r.- 1. km/h c-or- tr ;U;;t ;*-L o-\lY

-;r .I-o.:rr u:-otJ f m/s2 .ll;., tt ls tf t>ef J Sd

>,1y, o-JrA g .:-ju, jtr -l ci-, !! .li;t:; ,Jl> jL^

,.:-:lil JL- -,1r \ . deg/s 
-Lj .llj., ! J t.o 

-nU 0 -b
ory \/0 m ,rlrr JlJri JJt , b d^A;,-l .1r ;;.'.."-o .c-l

4l*J .r--l -lr ,.>) 6 = -. /Y ,t ls' s b = . /1 rrlS I
(--) 3;;,U {-{ d--J (. ; tl) l.1 cll r.rrj dtdl ,A :t*

0-ltl4l':..-JS.t

0- I tf d.i... JSI

o!.g .lrt .o

. | 22Jt 62tV .,* e"\.1r B 6t 9l;a O-\01

.J--itu, ot. km/h &t-.i \>e.# 6,li> L.. rrt 1t'-.i
qSF \ . . tJaU f 2 .21b a-;)-> bip -,1: A 6t .1l-2o

1.r ,iil )* ".1.r1. km/h ,'rL-i.-- \B ili.-it-
j1|-L, B ! oJ..i, p:. oLa:x' 6,la19r- tf ..' .l 5f

.JnS j..f, 4gJ j,-l -1r B .l$t q ci-j l1 A -rt* ,r$..:

sr.r = -[/11k rnls2 :tr

6- 101 'f."o Jii

f. o.l-r LS b B {-;t- c:t-7 A J*.r;t 0-\\.

u-J *. lU_; .-r- tr ,-t..ltr"f l..il ;r J,iaj d/t i iL-
.:;l-t-; 

"iU 
4->.;e 1:,r11:"-il 6* o:t+ .5'l ,_h:-e

;1--J lrt+ l.1 or[-7 q + A-;t 6)ta Qct lj! .--

4 o.* .tt; P;l_,r fU .rlJ:.I.,1r .ri VS 6 r;5

.:-;hi...'k-i ,y) f y

\
\

\
e + 4{0 8,,,

' .\n'
'' ty' :'

ll-:..>- -
x-+

I

I

I
I

I

.t$$,61 :,r'' 
r

I

I

I

I

I

--L,------

0- I P. di* Js,t
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ffv JFL.. A-Y d;'f

.l;
l5 km

t
rt.
p\., ----- 8 km

\

\._. ,
.}\-

--l&------:-..-^-
'"-rf I

N

+

/;
-------.t

A-lt0 dr-- JS.s

-llrr-t ,0-110 r1:...-r tr e)J,:,. },-lr) jl0-\11

J.;Ff. Ji ! 5 B 2t 6,),V.r,:.,11 l.,yA ,5t .11-2r ,-,1:^:

.-tJloJLi l.,t -tt B yx-y 6:.^sy,. r^(Jt-. -1r t-r,-;1i c,*..t,

.J;5 ort.i:".lvu cglJ 0-110 d.:--r 6H ;l

6L: -l; ;: ,"$.i 
"1tU, 

);ue ,fl-r.-,j o-\lV

,D t:,ern\A Vy.i, ..1 oJ.i orl:.tLli.7-1.7- JU
.7b-: ;l i:J,c r- .JJ,J, 

",b 
12 cl-), o:l: dl^j-i ol-l ."-

,-tp- .* )16 oL-l o:l: rJl-l.i ojh-il r-r ,,-An-f

b-l--J -,1.: l., r-;>.rtL.".:11: llrj e J*J "r+lJ+
t--i.-r-5 {!-b., 0 = L,o t l) = t,/o rn/s .L = \A m

fJ:5 ..rti; ?-f a. iy ,zaa +;lt ?y.;*rtr-,;tr d{rr

d=QC,in0 t6=y/wrnrl
t) :lr

)JJr )* 'i) \D Jer tt B J..,Jtl 0-\\f

CJt U tL.c.*,clt--o t, S A J-J:l.J*c/ .fitf

.p-f .-t.-=5 c-rtj .Jor./ ol.:l :-1- f,it -, .* \ S €
4-i # 'ioy$'/ 

y.e o# orl: 4LLi A J*,Jil 6

11 .JS.r, dlJ3.r {-)i t+ r dJ jt B ,J,,yl;: +5.5r.bU

.c--l ,i.a ll-,t 0 qjl; ,.o ,.51;l

^5 
-t+, rJL.:i 0-\1Y d:*, {+.:.; I b-lr.ll 0-\1f,

s ^ iJ ,:lt B ,];,,,yl -1: tf .g.r.bU -r,-r jlA J-il ,JU-

J uf J )-r.e c-{-? J) u'f R ttyltSr/ dl;9) ;i U

.-r..tq"f A .pl

c.it-.i c-r ,- t t B 6Sl-.t gLtll- O-\10

.J,-+c/ lJ \o km 1t -1, 
q s-;)l o"t,,l,- 4.. km/Lr

A 6Ql* .-Luc/ rc.t*i o:l: dLlj ca'iJ, u.B 6.rrti"

c+t--i l:.cr- L. 
';.-e ?-1...1 6y ?;l9rr Jt- .1r 5

C 6,1;;l f I f B e. uel* ld .ritic/ l. . krn/h

x-y 6,1-41^,;l o:U:-."| L-{.J5,_/ &\n 6jltl, -*
\ : 8.2: r,5 6r.bl,; .r,,r ;l lA Jef 1b1, B C .,iul

.+-t.i dt; .r:*.1 ,l;;- ;: .ri

vrcr =- \\V/qi- YYYj m/s ul-t+

O- I tf <!.... JS,!
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iJ- pl-.>l .SJt^r.- - p+!" &i ff A

A-tl {fid JS.i

o.r[4 e) rJ-lt gl.r5 -] B -t A eV,l,tl 0-\V'

.S f t.A km/h it*i- c-t--i c-e,r- t+ pt;. ,:^:,
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fAV 5f ,rl5 oYcL. ?-Y j4
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'"1u, t-Y nhlt ctr.r3) oJ-i o.rL CJI- J t_*,J

.l*i.!, 9 Ud" .1.*" eS S>
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JJE-:f tJ,.-.r):L-.,t-rl-rtii .trJo:f o:Liil (J,-)J CPo,-|,ai-2rS.f;t"r* \lyJj*"ljl .-."'l
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slri u+2G CVsi ef ,;r 1o-rJ )J F-ri. e'A aLii 1: rS J.o,rr.lLlj lt:! p* 1:1-v ji-:
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azzi-a ;J.-La pL-?l .5,$+*r - p.i,.il ,-las f AA
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fAq c.Sg,r5c,YsL. ?-Y ja

"f-l.rt-r 
.r;lr ;t -::.r-l- .,*1"+" e'*;: ,r,-tJl; q ts*.t Jua! drrl .r)./S - l-f - J; ..l,L- J* t, c-:i|J'
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s: aiS* cJL-- ;l ;"--tJ AWf * ,$l_r cSJ,J 3r b-y qi ;,1 .:.21:

Ytr .Sr t.,s3^trg:s\C t: "*! 
KJ q 6 M = o kN.m.ljL:35 ti 0= o

,B 6s.* 1o:j.i br-; e 

- 
J lr La.*.J d 6l*j1,-.i:^i; .s_2^36 osrt.

.J.5 l+ .,.,!l 0 = Y. o 6 ,*-f \ DB 5.1
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I>F, =^n,l

l>u n = ^nal

3.33 -0.15 (9.81) cosO= 0.15 (1.54)

a= 14.81- 6.54 cosg rad/s2 =lr
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..:-l a-[t" ,liE y-;

li ro ao= Jj(r+.ar - 6.54coso\to
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)F,J a44 e = Y.o ,grljK,-q;t

('')," =8'97 (rads)' asoo =9.15 rad/s2
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d)Ln cttr t> clei ,, ,ut 4 *u BD ,IU gt-ly.h .p,a ,l dr, ,:t!lu Q HU fA Q s"a 617. ,91;;'fe ese ctU2ba

'/e d^"
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aeei.a 1o .-L. el*r,l .t;-li.r - t"i.j ,_[*a.l ??f

B=v/r1N

a = 18 ,r-Ul urt' ,'- ,3ss \ Jl 1-Y rL*. .lr l-f

A eJU;l 115 -f bt l.1 
^i., 

q :js 6si rr;J orb

.J^lS '*; B t- v--

:tr

66afr 6t) .,;m lt I cil4"Jqd ..9.e-u-a 1-l
AS \ P 6ti ;l.le..'...1 o.r..! )tJ- lSa ,'b ,*_f
d--b 4 Jr (-,iJl) d';i .tr* )f JLgl u- + Jlt,,l
e*-n-r tt ;;i u-;e -J Jr G) 5 h = b qi:,, s, ji

.#5 J"! ,t.fi JiS ilt h = o

u-iil 6l*"^ly rl.u,.l :t i* a :trJ,tlri,. r> 1-o

11 \ oo 6t rL e,-ell s1z dU cJt.' ;l ,S;ei 15 r/,r, c"eL

e-f :;i fts t t J-* 6lJb "<,-rt , +l.r 9:r* )f I

"1.,|.j 
P J4;' 1: .St(Lal ..r-tr,,, m l$ y ji a, )"at

a = ./Y1Ag

.*l eirf .)X-r-

Yl-r+

t-13 <lr.- JS.i

t-A 'l?-u. J$i,

Jlit*

,"iL.li" JliL...

.(,--lt-t , lia U J-iU J.r-.i> ?V a -rL-*"j'. 1-\

lm t .ftltrl-,yl 9;ut"i .,rti.-rU J<-;U, ditJ,<,-

.# .)N* B tA &_f dL6:l;
a= gJ-y :lr

lfi q 4;1U,Jtr-J ! c,"elJl dLi + l-Y

dl-r9) 1l ..' ,,1 oJ.i ,Jds t'13 ,jru C rLij r: Cbl;i f kg

iua ?*..r,-ir, ;1-..1 d.*;k, B :A U ,, L-t +
-11 ;t-tS:r.,r 

t^ ".; C-tF 64 15 q5 i,=iid ,S_t* ls

..:*l o-r,_rf; .r;19 al- a,. B L-A dbc.

t-r di* Js.i

t-l dt* Js.i
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f?6 Jit* 7-Y jE.

4JJlj \:i Y. kg lra u OB c;l;*- + 1-A

:O ,Sl-'J L ...,:x _rl:-,b ":. ?E cAss l,i)l + d-.-.-iY.o

1,,-Al -,U -'..g1-,11r -rLj rfl .c*l o.t-i.,1t€ .A u(jl;

3x 4;ll,+i1j,,9,5{r 6u lh 6ti,-uqd = Y. m/s2

.-tJ n-t-, lsO _st Cl.l i"i L-y o>j3 6Jiy

t-A 4lr* JS.l

:r";;t dJ-.i (,-L CG q 6j-r e>51:1-1

&t-.: n_5 J-XU JJi.'- a oJ't) *5 :Li .J56, t-i \ .o

G?tt Sp l-r f t g.rrriA Jlz l..;.et j-f jtt

.c- lgle G s> i.;1-'s, ) tly
Ct=,/0\, I =lr

A
].:c'-/

1000
m-,4.

t-l d:* Js.i

,( r r .- t(-:, .iL-L, ::il J<, .<, 'L 4-l- 1-1v-rJ .u v. (J J -

l1a ot':-i, .t5 -rb-.i.c*l uiJ tl* ,k-/ Ju

,_r-p.rr| i-f jt.' * i.h c d..rs # w6t*
.c-l jt' .r;*J ;t 613 -h elt. B 1r ,St(L.al .r;5

"7-? 43* JS,r.

oJ-.l orl: eitJ l-,1;^a .,,:;U r5ra irq 1-V

oJ.r[-lr ,t ,J,'-j,li5 c.tir t,jF C-lt- ::6 d-y

-,1.:-.1, ) $S 
'in 

u.tlf Ji \"r".gl"y-U 6 t-r,l

-tlt. Lej J ;e.-SLoy-U ;,., .ft(L.al 
--l* Jt .tA C

lJ .l;;*; 6-h r. y a ?l;).J-l'U pk = , /0 J Fs = ,lY

o. kg .ri ,-', )-a;' uJ rlr--*,o eij;*; lJ? .J;5 ir.:r.t

aa^) 4-5 JiS ,i.p.tslt rltG r: rri gF f f s,>*t
q .-t:S.f JLrl Lu:-.: 1 6,'*1P 6Ji ef tlj;^.1

.C-.1 P=o.S-,*

vlr

1000 B 500
mm

mm

t-Y .l,li.... JS.6
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aaei,a ,o vL et-al .Sjr.-, - t .i,,i .|,ai l?,

t-lf {fisJS.t

,.9111.: o.t--.i o:l: g[-,Li ei-./t- AB .g3;L 1-\t"

A yF.:Li q a-;bl;i 1os1;G (r f y, .t\ kg cl-le

c; :r*cL c-{- J) l: -.';\A,r:?ai y' .c-l ..t-.i Y,

a ,t"1, i-J -. -rt:-.l .$)"/ Jli YYo N.mm ',1jtJ5

j.t-, 9 oJ*i lJ--7 f jl B J) LnJL.dl .1i ,gl.1l o 6 l; r.,U

.J5,.,*i.-t-i ul ; ,Lt.F-Fl-v--rL

a = VY/f m/s2 :tr

x = b sinluu t &'.lJ c;J oJ-x o.:l: dt:; d:-J 1- \ t

c4U (0 J b ,J,\ r_r-l :rr i5 J-:S{r, JLi ..;3l rl.ti l 1r

.,-ti 
- 

J.<.-c*J ;lA aL;; ssl2T afuy.-t::..,a

AP *liS-- 6;! 4- p*.rJ f, J !,:.*, it; jl

I,
P-lf 4U..- JS.i

djlti- d,_.)! .{- l1 kg lfr {.AC -.,ti 1-\.

a-t, rl.url s> grt5 5t<t-rl \l J_b r t kg 1ral;AB

9T u|-S esi ;lC rt. N ,J-l.r* jt c-,J ,.:1ti,rol

H L-t lr oj-- -l \ls cgsi ! 3 x 6laail-r s BC e
.s-f C gt+,t pU *z-i..a _;t ':S,- .-tJ or-t*, A st gl3

t-l ' .lJi,.- JS.i

G 1r \10. kg fr+ ,-; uJ"n;l f.-r f.,r, \-\ \

tt). J ort--7 i.-r Na I Nrr CU .Sb-l:* .,-:*,1 o-r.-1, 6il9

f_tt-./t:- J",-li ci.i lr * t*.r. r h an
j*v ktl JS fra ! n*rtL t V* lJ+ .r;5 -;t -.-

6-f eVn J orL- dri.t ,r<i[il 5t<trl v'-yb .t*,1

.J.-x!.f , lA JlJ. '-;e
Ne = 1/Ao kN r NB = {/ff. kN vlr

?-l I

o}-9,.liL*

o:J-.,.1. kg lra gJtl> 6-e t cili<i + 1-\Y

1,r ..^a:, .JrS .lr"-1J .ri YJ A &i 1r cjlg e-l r) -l

t+ ir<- cJt>.11 cjl.1 $t* .s:;Fd e.:^:lr$ C

h-ji LS ,J-J4)5.+Li ,>SV u.tlf o n/s2 .rk^i

.'.>",1 m ,tlt,

..t;5 n -t*, l: >FC 5,,-,: A J) Jt^atl
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f?v J6t.- ?-Y j4

800 N

'il\

?-l? 43"". JS.,'

, f . . [[ITl ?Li )l 4' , rS--, aj: 6)latl5;*l 1-\V
J .C

Jul .;Jl :l-t---:,| ;r lLij dl; r*; L-; I o. trlrrl .Jzi

 
-b,lJ 

,* J-i 4-JUj r^*t u.-, ft ..ttt--u,

-- bU)t ,si st 6 +t- 'hl)tl 
D = \/Y+./ltY m/s

^-S \t crLj ,.u.l,L u.*, L-":--lj.il tlr- ,JA jl {+U

.q5 -,t----- ,E$.l :t* e-F3ls ar.;r tadl,1"l

todl +:-l . );4 ll 7..jU 4JU; d*t tSJt ofi q:,J ,JbqJ Vt r l_

.x'f c
vlr/ = Y/[\ s

t-l V di* JS.i

r=bsinarf

t- l f 4t .- JS'.!

L-_y ,-lfrl5 t . . cilj<,- cir) i.u31-\ o

fl .tf a orLi:-l u4i5 Jle;e ! J o-t..i .rl;;i .|,15 9:

..>-;.i L-r.,1 J-S- cJL--;l o;t^i, orlr L1tj-i 4-f1: oJ.3

Lrt jl ,.*i d-rU>{.t l-, ,lilS y' -r: oJri r.r7-9a qJgl sr:J5

lJ 0J JlLt A )bl-b 6,lu-91s.;L-.i, I or.;*j r-t*r o-t.i

n=Y\YNJ?s=1WN
d,=\lLorad/s2

.-t,-,191 C*J,

:l-rt

100 kg B

t- l0 di- Js.i

f . kg L;-a, bi ,'; )-a:' "J11 I A 4r-bi 1-\1

S> t>Si- q J-.i,4.. N Gt-p r.rU .>J , cf,lr g..re

6l.2lr c-;l;(- el +..J::*^ '\. o llJ*i .51*rl1 .rl-r:rl

.c*l ot-! orl: ,.i1a r'l! + B ,$;; Jr J o)y Y. kg l.r+

:rl.l .J:r J.B ^L;; st '):+ 
b--i S \M ,sLJ -131:.lf

*it' JpU t-irlJ C"- -5l<Lel .+5 Vb ,t.i,J

..:-l O:rS
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.# -b*,:.e^l,g J]'^rl

13 y g J o)-9r \ t' ' kg j;;^2 ,r*t 9-6 l-Y \

Gt ,ri f--. f -t i o.ry 1' kg o.u.;11 lJ-.s*l f -*G,
r, ri J:.tt-..t,rLtl-r ll .)y.St<trl ., rr;' Jil"u.c"*l
jl .rjJ.*a ,J--h 66afi.rb q 5f q Ur ,P

.rr -t^li if1

*lrIt = ,16\A

?-Y I

t5.i t)-e .*1.61Sl-.-.SLt*l-r" "(:- 1-YY

t+ t.Yo m rJ.ati _,1r R oii ,fl: esi jll | ,\.. krn/h

d,5t-51. km/h ^ tls )F \tef ,..:"1.i 3.ri;j -r5 :t",
G 1:.ri ff f t e or1, \t' Mg Qt;o ,f ff .sr./
dtr.:;l .s:l_18 .r'-h tn ilN,-|Jl ,-#..:-l jte

-rt--..-,cr#tL yJ J'-et jt# J e .S yt jLj .}J,

6ss fi,,r(-L*:97-i cELrr:l .f5.Sb.-.r- tr .rJ

1.2 m ---*l

300
llltn

.-u:tr,-f ;ttf .Jrt* 
"lrt, 

-r -i.tU Qtf

-,1r C*l-,1 lls ar A = \8 -rt:-i U B ol;l 1-\A

4rt- "--t,,St+! 4gla-'-j1./-L+,it? Jl .c*l ,5r>

,-! crt-j Jl-t.i, .J-:L Y.o ;l; Ym pra r, c-;lF_
M = K0 o;lril o tg,yl;":S .5 ,J .+5 -rl-.'. l) K64

rt1i cJL- c-l ,jtr dl., 45 !#J 1) rJ5,rr r"ll: o'l11 q

./1 III 9 ./o kg:.--*f ,-;l .gm .r'-:lir.rllr l.,:r-;
o1!,5-- Jlte \lm f-fr C 

"it6-l 
.<"-5 6_S *t:*\,1

rtS,lt

oJ-.i crlr jL:i cgJJ:., /. P = !.. N 69r; \-\1

f -t st 69:-o (r f .,, G .ty'l.r_,111V0 kg qr+ t

Crl." i; Jr-a): r flp 9 tll. .C*l u.irS JlJj sr.:lLr-J:^

dr--l ,r<ik-lrr_rl i,. 4-.: c-*i \ B JA t, ,',E .Jbl,.,l

.J5.irr'J,l:-l P = o 6 r*y .al,j

na='/.-\/o\ J nB='/.YV/V vlf

t-11<.U*"JS.i

ty : o.r-y 1.. kg ;ldr '.. ti JJ'- fr- \-Y.

* f u.A aLj J) JJ,-.c*l o.t.i Cll G r:.li g.f

6tt t S-r'- t ktl .>e y rit ..it ,* [n-t &.-_il
4-.t r,JS- cJL-- ;l f . lll g.:-1* -;t ,- e!-, o:[ r5-

IJA Jt ..;1,- o)-,119 (St-,p ,',U d,, ..t-y 1. krn/h

.<.* t"j tSV* t:,6 Cfrl .-ft(trljl .r;5,-rt--.'

t-lA di..-JtS.i
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ftl JEt* ?-Y i4

looo*L tr_-__20(X!-----
' 600'

;+l+e rae 1 otll

t-ff d.is JK.i

ts-r\ \4" kg lfi 4;,r,l,Sef-t-.1Lc-i191-Yo

);- Jt-lr !lt Gr lf f I !;1.. kg .f-t. ,Gt (fr
oJtJll tr3,-t-.a1r \ . ., *j- ci- :l ,Jf.! l)lf Jt- tr .,-tS u,

ill-1 upc.*,I utl-UlJt-S 4-.t \ tP 6,tayy 't tl9

_;.r .J--r:"rr 
',:^t-5 

\ \. fil eLaU .,: tA km/h +, 11 knr/h

Jn-D Jl-a:t t o>sls Gsi cbni)-r*5r>.11 r-ay yl

.* .t) Pt-b ib eti;,:;..'.^.o..r;5 vb 1.,1 cjle r

uan 
'#* ll;l ..trt-r UC rB eVn 3l c^,a

D, = 1-.1. N I D.v = \\"1.V N

Nn=A11. Nr Nc=vtl. N

'# j*.e
*lr

v
I

I

l-FA at'"-^. r,lS.i

t-f f df-- JS.!

ilt de _1) ,el,.i, o:l.r rit-i-j 6,tlf tS*1-pl 1-Yf

+-Li.i .rr i:s \ 6 A kg lf \ EF .>tlr(-- eL ol,*r q

orl:gt 'j';6251;-.5.Jir,, 'Jf ,c*l 0J..1 cif E

sllJl: &L 3 oJj o.r-,11,9 ,.li a-! ,?, , AB 6:J r (.1:;

sbsut l'o ri 0 6 
'*-, 

.t_*,t:J:cU c^4-a 1.: ai

6le--j1 t7.e.a 91rad/s2 6lr-,-21;,-[;i 61.;l.r L-6.*]

LS \ M ;y[:-5 j F 1:li' nl*J ,,-l 1r ..u-.xL,rr Y rad/s

.-t;5 Vb ,r-iL/ S'e,: E p y, L-;

F=v /f N I M= YA/VN.m CCW ?|tr

t-ff d.t.- JS,i

l. . . ftg lm ? cStt-i ,bL-- (GJ'a 
dJSIJ 1-Yt

6Jd' Js_te r.i u55J,- a' CD ,S* &J -L-; 9 or-1

,J-iL Y n/s2 -,b-,1 .51;l: ,IJ.iJ,- JSI .d-l .-r-.t J-a,

bB tA +-; cV* i) *tb 6t-opt ,-<r
.J^5 ,-rt--.-
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a->ci.a ,o:.t ,.t-+l .Sn+- - r".S ,[.ai fV.

s4, tSJl ,:1-)u, cJu-r i^'i jl 6 uL1ril \-YA

0 a--il2 u"3 4'y 6.$i,g y> l) *?rt ! r 1ti +,

t ltg-i-fr;,- .5t(t rl ,-,-rj ..:11: tl'.r e,,!-l.r l1* r,

,Sljl q 
= 

-* y +,--91; (-iJl) ..:-t .,,';j.b .,.i,1 p ort2

ju, i;fjlr L- ,-iiJ tt 6# _* i.{? u fJL, JlrL

drt3l.t1-- J?{ ,Sl-,-.D i}-g Fl.r- (9) e;f..,;t
* r.=" .+y .e 

f h j.tit 6,111q.}..-yt Tilt v-;

)\t' SS: L>,;-o ss ^-b3'y gibs;t' t t osllg e6li

-n t-* u.e.rl.u,l d.:Jl e* lJ d.L.., ;,-l liJ .Ji;l:

crjF $ie .2s .5 r- ,\ rS 2> bl-y,-l ,.:-l ,!i.1 o'.,i.."

.tf

;l orU- .l L-r o-tj o:l.l JLi.i C)l_r C& lJrll-Yq
,s_fo e,.A 6iS-;l br**> JLa;l.9ly .#r>t ^ liti
e:-* -l-ri.- )t tpt) tVi .t-5,_l llri o:1""',..1 ssy B

| : 0 = o ;l Jt &jl J*e r-f c- "-l or--.i ,*-U,
. Lfl-r.r"l .l t<.-lsi. $-0"= nlYrad

+U.* r.t iilr d.t-Li ,=Sy e =1(r-.or{)' r tl \)
jl ..r.1 c*,1r (,-iJl) \D ^L;; r.1, J. r:;19 69rJ.c*l
cS u--ty (.r) j.r::--..... P)'et 90 6 $f U-

\J 
. 

-J 
J . J

tr,-(:.J rl 115 f lt..:*,lG :t!i f -t3 c.ry Y.. k!

.tf _W.r- di Jl dlj.,, 2 o>1t. 6V
(-;lt)P = \V\t N; (.r)D= Y\VAN Vlf

[@1-" \
\*- ulz--"h'-bla'-t

t-rA <li* Jst

.1- ,-C.J r) q Yo kg g.,+ q BD q;1-Y1

...(+J .JS,r, c-S 7 dU o'Ji, ;) I ori W CD t AB

A )J-ru e, d M = \.. N.m JJi' -'t r,iU r---'.; .r;-\
t{ Lr&J;l ,5-- r- fl..:--l dJ tlt ,t.2,J,4 Jir".ri

G-JF r::jS jil q3t' )l @ = o rad/s ,Jtqllj Jer
11 .r5,r,. :;1.9 . l^-l,-r-_l tr +i D rhi.J. {.t )tu(.J r5

,-r--l ;r lJ t ,-*J 6lr-'-911'-rL:-.-X d,r-ii"^^ .1{.-rt-*.-

.+s l& +tt,

P ^-h;;1r r-jbl;l ,rtfu, L .i-.rt- Ll.r l-lv

oJ--i J ^)' ,S,! :-S7 
'pl +, rl*l 1.r 15 ,6|.JJ;J

a = o (-iJl) &;-* 2t 1.2 0 r,-91; .gt-1,1 cJt- ll.ri.. ..:-l

a sl 6,y-sLi, r.-- ,51;l q ..!5 s::o ,Ii! a = 8ll (V) S

;tf C -e A-t 0 ,St-! cJt- Jl$,
(-iJl) 0= o\/f o ./lrt

(.-,) g= Ytllo , o=18

t-
300
mm
j--
i
i

500
nun

i
...J.._ _

4

t-t'Y rlr.... JS.i,
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fVl J$t.- P-Y ori

t-f l di..- JS.f'

I r t" kg fr+ q,AB c-ill<,- +i ) l-rY

a->J,.a y "f-J -,;l C &;; 9 M = Y kN.m c-U ,-!jS JLrl

1 o1-' ;7 aJ L-&J 1* .:F't o$lJ )U ;rL q fU
.rr .r-5- .:Jt--.11 q-,-' ft .tS -W* ta;i;l .rl-1,r,

l.rA ;e, ar o)-;lg Gl* sllb,.t-Li .l5.r,- a'. Q|' 0 = o

.#t.i*'.J oy6ur 0= 1'o :l 6 iy
A = Y/.Y kN :t-r

P-ff di.... Js.i

,0.5, 1.75 0.75 ,
l+-*r.-.....-...... -....-,-!..-.-' .-.r..1

lmi nt:ml

_ - _ _.:-_. _.. __:..,l.g,-

t-f l <fi- JS.i

- -il , G , o 5, q €f -E {' ' +-*:*'\-f r
J L J \J' J J

, "y -t.,t-i,ll;,-9i B )A J1i6 st Lt cl,rb f t
JLdu C VtJ Jt ..i,t ef j.p fjE 4,-,ir;: C -,Ll

,gl*J>.J .' ..J) IJA J,tJ t, uS ,r-5,..1 to.,; B ='\'o .;r

n- ,;)y L lJ 4l.l*. l.t+l ..t5,-rt-- o-l*i, try;l ,-
..(1 t{J ;':^i, t{ eft4 t Jt4'r' e .-.^.'. y .5; nJ.rL,

.-t{ u,-ti, l1 ,sils g 6,1_ly..tsL! ,.[.- nJrl,,

t-f ' d.f..- JlS.i

lfi \AB &J u ".t.glul.ll ir4 3:1-i\

1.r .53J .Jlorl \,y .c*lG rr di 6 f I d Y. kg

JL-r,,5-_ t>A ,4e oJ-} ,P e"-h t* *B aLii

t3.*,61.,1l.l .r-l;lJl ..:*l Af ;lt.*-J ,-r.iil ,J4-,

2: ls B .H, I oJ--l r-;19 6J-* JIJ-i, ,.t.iL t, m/S crtS

.J;5Jr-.J0=Y.oc*;t

B= \AAffN :ttr
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a2r;p )t *J - pt--71 5.:+.-, - ,..ij ,_t", f YY

srti )gtu Jf Of.rgo ?-f
,,Sr>-,.4ltr.-t-.i orl: JU;0-\c ,.|K..:;: : *y 0-Y d:+.;.: O c"it! un df :& f*.i-.rl.r-1,
U . ,61;l: cJr,- 1->L;4 Jr f--? btU; rJ5 9 o.:f ,p ol21s )-r,'- Jf U 6llS> C-.-" ttii ;tj 6 g-rr:

: ,:ti t92,. J9> ;,lrgs
(c)

,e-7.r1;l ur.";
(b)

t-\ JSt

;ybJi .rY:L-. 6#t6... y .s:iS u, E4 = mlv s ZF,=^la' -ttl.t si d.:t , Jtil d-rr: .,*l.re

:1.1i r^r-; )l s-* J,-q 
"r-l.tQ 

,tlJ ,65 -b ,t o aL;i J) f--+ q or! J.uit 6t;.,1-eb,.5 .*,t gj) G Jr
.::J ;j- ,.-.-r

dp-l L- .\L,l $, O llys sj>t Jj,- .251::3 .rY:t'r jl ,'ii:."., o:tp',.'l YJ,.r, Cati.1.1r.. J-Sz iSl25s 6)r,

.::-rl JIF L+!-l 1: 6,,,.r.11i a-+ 1-1, 4blJ J) yj l'1 r"l:L,

[1-U

ffi'..;rfri=ffiffi
\ffiZ

,rf.:;-, ,.. .;
(c)

au =7o2 fub r/-lJ,ti .S-r,l JQn+ c;l-e;.,,;: jLi n, ggloyb ,:,-57 ,Slt, gf f y .Ut g:u,nll-f

b .l...*; ..'-".1 oJ-.! orlr dUj O ;l .-r!1j5 r:,t!.1-g... Jy ,rl-o p--a rrll1: .51.r, 1-1a .$: .1r 6 a, -|w 9

,t ^i s-i,, 6J-*.SLn-iJ-f .Jfu c .:,.-i .2: .l:,-i; ,<*." 4-j; r:*l p--.7 :l;T +,; Ft-i.J J5-.!

Jqtj t-ii:- 1-\ .r):L, G;a,- 6laz.;-a cSy ,Sl-t 
'F.rYrL, 

.sr./ .lLlj lt 7a ,x"-T" ,j,-f : n-t ol,.a:i,,.

.l-l-rl JIF t-*!-1.;) 1 o)y o:Liil

t1-rl
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fVl .-rU ,9>- J9> ulr9s ?-t jS,.

:.,13i c...4 O Jf -ri-ir,;1b5,g,J .;lJl t, JrL r, 111-1. t}.;.l2 rsljgl-lcj*,,{a:i" tarar; 3l

I sJtu-,,-j--F er! al-, .gL-o.;J^, JLi:il rJ,l, .11 o:Li:-l l-, .2M o =7a + ^iri ;l ry .r.rl9> osV 6

r-:r, r: 3,.:-,1 a = 0 d c*' d,-:1, J *:= r'!:;] 
- 

;' :-' :',i, :': r'rr'; lrlr.* 

*''

.!-Lj.l Io ,'}'-f :t+,-l tc-.J-i JLrl ,SVsi $-i; g-l ,s-*,! XF=0

,;--.h dr-l .+ ;f t-S;1.2-la .hf *-Tr, s ^i, u-ix, esi Ol-r€

L-; #-r 1-\. J5;,j1tL,6:l: JLi:jl Q.L;J q )f .rl;lr. ul, mi,6
2..l292-.JU:;t t .ii )lo:Li:-l t+.rrJ.f ;r* ^raq=7a***Q) *,t,

..utr"r q=k?,17 o n;,-t.+;lo=k?tm
-r+irr +5 ..:-l ;,,-l r.1l: 6 ;:-.aV W s trrl ot ,L + -,;;SreQ +hi;

.gt-o1.eb if Lfr .-.1y rr-l q.:-r4 rriJl J,-U f*- q or! JL.ol ,SLn-rrt' qE

t-|. Jia .'.>-l 2M n = 0 :,.5r-- cul ,ia o.;l.r--o +r- f y Jf Lnfrr, q5
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a.>zb :s:^L." et-al 6Jr.- - ,t $ ,-t , fvf

600 mm

W=150 kg
hs=450

t-f dg.i 4J,i,,.4

,y) )l oJ...x orb .)tJ ,!t fitK, t-; Y. . kg lra q 
"+ 

.Stt

.$lo-t-i oJ-*-J p.5*" tf S_y.-t",gto"flJ JJr q L^.1.,t5 ; :_r-"," -t-lr

l-fr f -f J5> -wl1 4eJ44,4 $t I oJ-.l J-rl.,&ri- t 6 La"i.J

[0. mm J-rlfi LV s \ 0. kg ,F f f .9l_;lr ..t::S.-r" 11.21: O -;) )y:-

..r-f ;*.U A u,-r L-5: tttt N -rl;PctU jS fl.u!"f O Jf
.r5 i,..J lr O .)EUU- J )sls 6si s.5+ dte .rti

"=l5l ;i 5* J La.<LL -<+rr- J € rl;l 6Lr+.,-.; .l ,y
Oy s Or 6l-or-iJ3,. .J.ti 6 $lo$ orl: 9l-l-! ,!i-f -;: la:i y r-;ly elasi
.glr-, La.(Lt 6, t 3.) a-ej-a.t Jl-iJ .t-#C JUUt- 

"|Jl d*<e

:,.ri -r: +5 c-J 7a = I od Jf At (r f -f Jy u;g
7 = I u= (0.450)2(150) =30.4 kg.m2

rso(9.8r) N

t800 N

oy' rq:i,

, -i---. "--i [^o

Trjr = [i]
300(9.8 r) N

o

olt = *'^f
;_*,_l 44a, a 6lr-91-1 ,-,t:..X.-.6;1r "(JJ S\O (f f I Jf e.5 rrt:^lS U

Lr*, =iol

l>'r, =mar)

1 800(0.600) - r(0.300) = 30.4a

r -300(9.81) = 300a

(a)

o)

>:-,t 4+";, (b) s 6) L;\, brf #t e slri.;it .51tj(-t2 ..=(Xr)" y--tts a, =rd )l

a =3.44 rad/s2 a = 1.031 m/s2 :lr
n-5 l+.;i ;l .::f 

"-' 
r-L'., .r-bd-1, -h-j dUUt- Fl .J-<e

,6'l o:Li,il JrL; .r):Lr.,1l ..:-,1 i = o

O,- l800cos45o=0 O,=1273 N

150(9.81) -3250 - 1800sin45" = 0 O.y = 6000 N
r__J

(rzttf + (oooo)' = 613o N :lr

I

-,1: 6 l1 T esx.#J, 
",/-l 

q J {*5 o:Lir-l ,Sj'V-f ,_is: )l FlyrS.ft-.:- ,p :l-11 \*J p-J q :Y J.

Ltr U € O 4L-y" .f:^-:n 6ly ;!;:* \*; jl .{-5 ,-ij-' ,:.jJ,r, ?-p u,!;l: 6i} J"-q f:^-?.
q b:-.y.j-al ;l ..*l-,,rt* .s! .5* mn.s;.-i1.-,1yk5.-e>A*, La.(!.b 7a u-ia &f tl1, r,-! O J9 Ln.;-et;-:S

:'r;l:0-1 d+l-l

1 800(0.600) - 300(9.8 L) - 30.+a + 300(0.300)a

c = \/.1\ ny's2 :g-rl: Je & a = 0.300d dJliK-t? tf

,81) N

45-o-t-t

t-
I

I= 3250 N

r800N

[zr,

Er' = ol

=o]

ot

o-

7/'^(r4

l-r

Lzttn=ld,+madl
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fVA c"iU yz, J9> slr9o ?-t j4

:i.':llQ.ftn, tl./ Lr-ti-l" L3wl. -tl-t l-r g..-.- C8 -t o:.;l.e.5Lr9-J Lfr ^11i,J

[i., = z*i,] o., - 150(9.81) -300(9.81) - 1800sin 45o = tSO(O)+ 300(1.031)

4=6000 N

o'- 1800cos45o=0 O, = 1273 N

.t .qo Cfl5ij

.cili clU Jl; ,>9. (4 l.*"* Y,4\/Al) N ,zrrl f U;Jr/*/rar, O

./aQ.m c-,,- l.rt lS' q!6 ,tr. 8 )t ,6iul f(r , ko o/O ,/rr( Cn*ti @

?-f 6j.c.r,i dJ.,.,o

j:*|fi 1t --i G l* f y svlo kg l.F rJltl: or-.x o:l:,)l-!,3Ji

.rr.,5 L-r.; 0 - o )) JJt* c-Jt- ;l G;j ft .c--,1O,-sY:J Jr Ylo mm yly

JyLi ,)tiUt- ;: .SL-(t-al .r;5 j*rJ 0 = 1'";r 1.2 otltiL- y oJ-x :sls 6 Gs-,:

.,:*l orf -!*.e

, obXt,ri::- q-.j olr-.o r, ,-r!S ,.4J" -l: J-l$\ :l-21 u.."j :.f.>

.s:-l oli Vl ,tytS u, G.,11 Lrlri -ru"-i.r1 .gtrr,iJ -f S aV
Jer <o-Wi 

-11 ..:*l 
-nO' 

6,rr^o./l.* &U S +i,-l c*,J, n rl"u,.l f I .)i aJ:L, ;l O,, 6,;9..e '+ilj,

4--dj r.'-..1 rA nt-./U i. r, +:*,1; O, St-l + -h :.r,-i,r, .;,-r, elr-si,-,l$ JlJfol -ll Jl.lt, a 6l*i1
,fr.,r 4+,-;i d;" O Jf y# aJ:L, ,1,, = k2om nl+lt q o.7,-1, q .rf q-l-., lt n .t,.ti l.ril *5 "-ir-l

[tq, = >^;,f

lzuo=Ioa)

[a tta =a tllf

7.5 (9.S I X0.25) cosg = (0.29r2Q .5)q
a=28.2cos0 rad/s2

!'i, o, = I:' 28.2coso cto

o

0 = 1.o ,Slt S

of = 48'8 (rad/s)2

:J.or,r.e {+-i 1. oct iJ" .s: t5 r> .Iit^.jtr d:L.. g:

[t4, = *,.,'f o,, - 7 .5(9.81) sin60o = 7 .5 (0.25)(48.s)

Ou = 155.2 N

ft,r, = **l -o, i 7.5 (9.81) cos60o = 7 .5 (0.25)(28.2)cos60o

Or = 10.37 N

o

o =Jlss.zy *(ta37Y = 155.6 N :lf
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a*"i,.a ,c ., 'Lo pLel .Sii-ti*, - p.$ ,.t^, fy,

2.5(9.g1) N mFa2

.4
?{t\
\\\\\\ i

\\\

t*y-
\\

-ofnr(D'

2M r- =7a ,y-:S drL, jl o:Li:-l ! .ll.l.f l, O, 6>e c-aa

U -t.ltr :S:tS c^{- r) J,-ti G Jf O,;9t:.1f I ,St* r e:_;_ei !:d.t,

F:' Lr l-t+l .t> bl-FCUO, 6si;,:;.1..a.-r--:L a.:-ll:.-9-;t5;L a U

r.!l oJ--.l o:l: .)ti Jfu, ,_rr! tr 6 Q ** f f Jf rri*f oJ:t ,
l_s q nJeV J,-L .l:-.-....:-i .:19i ..}-,-r, ."r-XL C a-b.". q djU; l3l 4.9*

)-*./;,.+ 45 g-_ul .:--r,

o=(o.zgs)'=0.348 m' 0.250

IZM, =91 O; = (0.348 7.5 (9.81Xcos 60o)(0.348 -0.250) = 0

Or = 10.37 N Ylla

.t-iro crlJG

lq = *'" lr)

.iu =7o' ,ir = rd, it F/p G er;i 6to<flea a;a)l

2Mo=Ia=7d+m-r2q=^7aq,{/prel pb or. s or/untt 6r* orQe>

.nt"/'L art/fcpe h <2bi 6tod9a c4b ,>,1+ ,> bpi 21^^ ^/,J+2; by,at^ w-t ,,

o

@

o
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fYV "Ft*" 
t-f ,Jl+

a = \/\ tl'rad/s2 s Fa = V1q N

3m

\\\/
t'-

:lr

\"

tT /-'V/'

t-fA 4..- JSA

,st_* r,_q Jq*:? b6 -*l-* J.^r -.a; 1-n

Ifi ;-f .-.i J<- ,211h' iLlg ,.?y *.r- 6 J;r7.

I

I

6
I

d t' = Y/\ ' fad/S2

dr,=Y/ftrad/s2

@ry
f, I

9.8r) N20 kg 20(

(o) (6)

P-fV 4lrs JS,i

\. 16

\lmffir
wt,i*i;?.r2:..i,r#:edsv{btgiEii!{lffilffi

-/G
?-Y2 43.,. JS-?'

1t- q e5'ay I &t t j: 11 .(-- r" 1-\"/

J-a-,l1-J LU -l r*b ;F Y.. kB t1r;i o J--:, Y.. lillTl

;l ,5-- -p 4,lc,-,rl) -,t:-.1 ..:-lYVo mm JVf y Jf t+i

.)*.e J'iU JUUL- g 9 .515,h..A .-t;5 ..'b lr t^.<L.b

.c*l jij;

*lr

JFt *

.jb.ti" JtiL.

+Lil r: Y. kg lrr t ;sl-5y- -r &-tlr + \-\T

jl + Jl .JS 6, dt-Jj f.tE l>,i-a g dl:l;i 3 .J-: )J O

4:l e:i.,1lJi, ,.::J t^J jJ<- .:Jt' 
-21 J ;El t$J,

,i.t-: L-aJ jl .-,*l ,gllJ-.J lJ itjUL- t- 
"1., C or-i .:-;13 R

R=L{/'N

.-rJvb
:tr

t-fl" 4[.... JS.i

6lr--5i O -U 
/L:: jl ..<- s,U! L.; e.1.,l-ft

L-r-2 .oJ-i orb JL-i^j c^-+-f .,1r .rJS- d'Jt- ;l -9 c.'^l5

4-.i q- 6 JtS c+t!.,".-e rl;i l^..../ 
-11 

,5J tr .rr-S"f

.$t J^lJi.j ,rl! .lt*_-l rl*el -,1r .t)[-Ji ft*^

P-l"f r.[j'"0 JS.$

I

e;l:l;i \.. kg lfr \ oJ.i orb ,rt:.; l*i i 1-fO

dU d.i.iJ, ;.r l-til J .ri ), A y t9- cS)tr .St<-l Jf

;*; l; i 4:l ,5ln'-2l1.-rt:^i .c*,1 jJ<- cJt- 1s 0 = o

l.s A 
-1> 5-ll-l i-l r-r oJ-i tjS Fe 6t-F )lJ_j' 2 osl)

r2l1 rli +- )*:',_f5.r P = Y.. N ,J-l-,:- .-.(.,[*^

..t.5 Vb ,stf ,-/
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P-|'g. {tis JS,!

4J> L.JIL, el-,< L* c-L)).p 6,- ;11-l\

.tt-f e cstl-lt+ *iuil ,JLnqL;i tSbJ-r" ,r<&)l

1r.1315:.u:r 6tofJJ* Fl) -11 
or,J el-* 6_sf

e'.6 *rSu, J-v *t 191l ,glr-Y e,3J{ drii ,}l *
o.:1.: gl ,;i Jr-. ..t-n:,r, u:.6[5 lJ .St<L,rl L/5a )-P

.tV t , F r- .5l+ll..il ,Ji &- 
-,11 

.-ui ,p15 o.t^l

;K4 r4 -'kA t ,-a-t, .t .nV Lrlt) : I J-b + 4

lJ+ ! ,r,t*<,- rl-9-.;l t o)y.d ;:tJ'- Lt-u-,1l 61.2b

t otJr. \-L" qL.ai +S ,:..S..LjloJ-i &U, p 
'fte

t1--1, u-b l,ji U .r3,*i .:-,113 ,ay I tti 6 \M yl;J5

.Iit-7 A 6,la--9ls &.a t it* cJt- -11 
a":13 f jV1

, cl ,l: d -t-ti.i , <l " 45 -u-lL c-il: r-- ;) .t*5 '*i
9- .a vJ. .J' - V--

ttls 61* -r,-L -,1eh-:.5 .ri\ y-* -ttLil .1t-: .St"o*r

6nS-* l.^4;i -rj.t U,r<J-Yl J<- rrr- _11 L; r.2-l

.G:-,1

./19?

M =r7rt | !*, +rh( !t, * ,l * ,, )l? LY lr ))

t-f l d.t.- JS.e

:Lea ;t J<::, o.r.! o.rl: iL^l..i JK.l, C;, VU 1-fA

a*tL- r*t5 J[.a;l jl 3 or3r .1t5" c;ljK- "i-tti nl.,

4-f ;l .c- .l ol-.1 ,rl;;i (orLi o:l: ,itij) O s> t-i

oljLtt A-A Jt-r- J;- to" ojlril r .;ti o-L-i, orlr gtLi

-rt--.*- l.1 -rti d9l tglqrlj -rb.l .:rJ.r, t-o.; s*.ol^1
jl .-t-.=5 tt-ft B - B Jr ,-F* 6l-t,ls J- Ar* ..tJ

Jt+tl .St=(-L-rl cr-:^7-r J Llf ;<U *-# f *
.# -b-e dla^"L

i-e

t-fA 4Li.-" JS.i,

l: ,gJ -F \ . rilril drsq .iJt r a .-,k^i 1-11

:l I d.S -r.E 1r .,.-l-2.i- dll*l ei- l: r-S-,t.-r5 :b
t t l, o.t-i c-dr :l_t+ .# ,b-e dEtiL- Ji .tt<I'.rl

r*-LL ,J--;,/ .-la.l ;r l: ,.St d-,--l olrSt 6 lt--

a = ,lY?\ tttls2

a= \/.1. m/s2 tIs=o s)39

.-t5

:lsz

r=250mm 15 kg

t-fl 4fr-- JS.i

tlt O UlrJ .rr tf t" ;l(h,,l JJLL:S JSll-t.
.q5,Jt--> 1.,1 1lr1t" .,", ,y; 6le'-jls.-rtli ,IlL Y N.m

}>..1k6 = YYo ffin ai at*Ifi LU -l Akg ,-,t.1 lf
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fvl Jst... ?-t j4

t-Fls 4li- JK.i

of.t.1,L.

J€ lr 6ld9 -,' 
"/-U, "l,tj 

.i- ,)trUt- r.! 1-f'0

g oJ-"-i jt+ k-1.1i ,-J'l tl.ri 1l* st S 
'*y J o)J-

53),>29-'" e' dy-,, .l;Sur.-'lj; 6-lt- o l.,l d-9 >."

.,.-,1 .,r- 61L r^..0. 1... kg fr- r, .--l;.i- Jlah:*,

jLjUt- O -O )J,- j$ttr'' c-{+ jti ,-f 6JE )tli:S

.51 .r_*,1;*.b d-c t-r &- Ly t ory Y' N.m yly

t ;;).rLj o$ tt; rg)t 
"rtt 

b-li .,t J rlJ, r) JU
V 0 = o .,1r oJ-.i djLt.7 +4y;l alr*t'. JU:;l 6ly 1.,1

6 ,-p-J L.i J-5 *-r[---'' 0= {'o rr..ri -'rUy c-:*i.,,'

-1r cgl-: [oo .;r 9 oJ-i Jt-.tl tJ-91 dlJ-r.) [0o -;r .1ibf

.(0 = o) bl 6y n, eJ-p--.. U ::rS JLpl -i>[; c<.t

1= VA/1 S :tr

t-lcO di..- JS.&

tF Jr e.S-J"S ^ 
cilii- .i-rt + 1-tY

i bsS* cJt--.11e €-l ..r-.1 ).1J O jl .rjJJt siil
dL-tl-, O 99 f y :lb d*"1! .t-*-,g Lo.,l .,all +-f
r-J9l6k-191; .-rk--i "lrl ,-# C-t-i .5 -t-1S;-t;

-rr .{- I )tll 6J-* cr*;.a: -r5:J l, \1rad/S2

.15 lJ.{ 01.,. d$ bt jl ..f, ,.:-;r l.1 O &;:

300 mm

s> tsf* cJL- ;l c-ilF- 6;! 4-t,l-tf

e e:-b l.1x ;l-r"i, .tt-S C La.; o-tJ orb ert^i.i q-f

*l-l"" 6le,-el; .7ti l rr C-.fU 6lr-11;.',U- e5 -r;5

..t;5 -rt--.- l.,1 a

:tr

k.-.._.- t-

I r "-''lc

t-ff dr.-. JS.6

iJ<- cJt--;l ,;s-ltf'- J* JJa:.-, i)t\-LL

e :_* \ x 1l,t*i' .:t-F ,f t---o1 or! o:l: dt.j..l c.5r.e,. ;l

.gla--j|.,; ./b r. -t t-t- f-fL ,5lt--911 *-,ti 5 J.:S J*"J

c#r c+-,1) .Str=l;+ ! t-, hl-r .-t;5 Vb l-,rbb

.-t5 n*rU, 1-tf d!,- -21 
o.L.l

i

t sJ?
L=-- 9 u =-rJr' t

I

I

300 mm---J
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az<io ,s =I.a eL-al .5t+- - p"i.$ .-t , f A.

t $;..-:-l.l O .vt\C l1l: l-,1:-9'.-- JlrL Jrlb dJ*;

jt 
'rl ..gt, t-J 9ls O JL;trt_ J ssts R eti JS :tri,
.-rJ:b 0= 1.o 1.r .r.f- ,:Jt-.11.-*ri;-r-l tn,

1t - 3 or-ry Y. kg .rl-x A ut-;tifr fre 1-tq

lJ+ .!L,l \0. lnffl rlt l-* t'y J-r Ji ir-lJ-i

f I Jr ,-:i ,;s.-l..,t3 LW : ory \. kg;l-,r B ,xti1-'

- \Y N.m JJI.:S d<i,fu .J-:U.,, \.. ttlttl ,_r-f
B 'J;)a-fi ,glr*-213 e* o3)4 >sll A o-u>i2z sjz

.# P.e "tt<llrl jl .+;5 -,1*.' 1.1

dn = \ olo rad/s2 ccw :lr

t-lsl d:s JS.r,

d.ttG f* f t.-.t Jfu;tJa,6lrl.,1-o'
.r! S *,t-:.t S e_f J.rr clL.i,i .c-l o.t.l ,tf pU
,g,lr-pls +J,.11 ,l,i:- or.i rb-_l .5h,-91; -7c.J ,t-j rJ

e

/sT
P-fA 4!.... JS,i

h=240mm
ra = 180 mm

..t-ti,_f d.1 q C*; ,3_sl0

or-y [Y kg fr- 612l: B 1j 6lil5,J rJiJJ 1-t1

A VLi ..:*l oJJ 1l9u :.9- C-C ,Sf I )_rtu 6, j, )
O-O c-tl: dU JJ,^. Jf M = Y. N.m .,1e1*f itr c-*;

.J.:5 #i ;r4 ei.t"l5 .ll; tl Olt€ l-s sy.lt.J5,rr tlll1:

S 
'pi 

r l_2A .-,8 d, rglusll Vk^i .rf rt;i VG;tP
oJ--S rl9;a (.-,) J -Str )f gt+ ;r (-iJl) .-tS .lii ;-
VU g.r+ J L-a'St<t-rl a.-.f5;l .J-5 .Jt*- ,J-:L cr:,

.#.!^t.e

C0
?_f? aJJ.,.. JSA

lfi gllb AB :--;li:S.-_r .i:t- " L.l-tV
it-i A y g3le YrJ J;- flr L..:.,;e 1:9 or3, A kg

a-r c).;l3 6J:*,.t-.it? I = Y fad/S ,0 = Y,o t, -51 .JS 6,
.J5 ,-,L-.- 4t-J ,ii -lr lt .-r3 Ly A

A=ovrN :lr

P-l3V ilr..- JS.i

,5-- 
-11 J<-::, 6,leJ?r jl +.e ,!-U;i.gl71-tA

it*!'ai {,-r :G f* f t yrl kg ;1+ q J3ri

C:-*.K;ei _1, b l*"V .;--5,-l o.:[iit O Jr 1y. trltrt

q drj 9r- ,p rr O jUUU- J. rsls &; S ori .-,bu.il

i -250 nrn--l
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fAl JEt^,.. ?-f i*'

14 =200 mm
rB = 250 mm

t-6r drs Js.i

* t r L-t- LU q or,-i orl.r Jt-! dI> 1-0f

t+ rr- O f t J9 u-jtl l>.i.r.(,- )t,S1tS JBe
lJ dJl-,. ,>T 

":--:S 
.JS s, tslyt (D crti ,glo9l.1 c-ef

,-d -'21-o o l, a;l- -i.,.: .l! .i_ .JF rJl,t .J35 _,:1,',

\\ ,-r! )l &f ,.rUlrK,_.r -rtr I -r5 jg :1.1i,*a

.+-L.i J-i,.J :l;l .--; tllye

:lr

<-L),
I

2-Af .li., JS..!

YYI =pr 0)

t-4. d^f..- JSi

,S--,g9s r.6r. J--J, -it-Lnl "!tJ 
.jt 1-o\

,rtl.S.C*l oI! 1l-* .oli .Lr[,i >f 4-y.,1r 6 rl5;U

el,.C-t ), \ J* -vls t./10 kg l.F 11. m J.rL q

tlJ. Jl-* ,tt lf ..:*l ot-.! oJ^ar W0 mm Ltr^! r
Y.. rilil 

'iu- J9 ;i bJ.*U-j LU I o:y YA kg

a-;,;i;3 JtLi', s> lflSL-l ri.9Ur J +Ji-.glr, .c^..1

,_,:.-5.+U" Jj;1u.6, jU q. N ,+l.rl T 
"-:.-,5 

,gerr;

,-ft A ellsl) u't* er-e.-l r;11 .!,6 rl;i.9$;l r, \A. N

d, = L/\\ rad/s2

.4;5 r*la, 1.1

:lr

byltJ LV _; ory YY kg fr- r, B ,3-1:1-ol

C .>21*3;-.8 -r.-19 .c-l Y.. nrm d:,J> f y Jf ;:i

6lu-2l1U.e t-i .5A .(-_.: _9 M :s'_f ;l o.r-: 
"f5l-I

.ttll4rl 
--l*.J-:5.,, 

gl-29r \1.. rev/min d4U

ll, = t l[t -*lt #l r, .(--: -g: ;- ,r(l* I .r$U-t
c,*l ,JJS- Jb ;r l-r:,1 d B .Lr: ..r-lq.f F* = , /1, t
d-tt*,' 6lt- it-J .' -.t .-S A e5--: t 

,

a, agl,-,-9l1.7t* .S.r tl-p-,t .rV d.S :lt P = \t N

,-t-r, I tL Jer u. B 6;i ,Sl-t ls t fj) iJt j I B .(--r

t-A I df..- JS.i

..Uf '-;
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Ar..i,a )J .-La pt.,.>l .5i:+*, - p.i..i, ,-t- f AY

{Jt

t

t-AA 4Lt- JS,i

1: ,$.; &t-L, dilF_ .i_t! .!, 15 siJr l-01

jl .4. rSl .:-,11.1 ,jt-#,;i,.:*,1 *f :lt f:U d-.iJ,

tf:ot- c.{+ J) l.o oll.'Lll a: ol-i o:l.l ,-,t-:; +y

" .l3t r--pl; u,tJ rr3,J tlJ jF cJt--;t 
'F J o#.n

,ii lts 'r= J.f r-r:l'r ,'(.i;l '+5 Vb \ * q

.6 -b-e

7-6? 4J3.,,e JS.r)

-11 
r Lt'-j t m l--:-. r-, ,glor-.lJ^.i .( ".-:1-0V

iLr arJe.1r eil:l-;i j c .i-( [^J 0 = o J: qJJ<- .:Jb

.gldr,lr .rscr, olut O:r Cill )J- c-iu ,itiUt J.1*

.>sp 4-.: dUUt- t. )tls F e t* t 9 n 6,ll+ily 6,l'1.

..t-19i c--t 0 1l a.l;
4, = \/vY\ mg sine

F1= ,112 mg cose

-T---
tl
4lY _..Iti
4l

v

II
7i

F-ti
4i

..i..........

:tr

c+tj *-! .11 oJt--x osb dLi.j 5l!l-, oL(i.r \-01

.JJ W BC et:\ e tA y ,$ J8;. AB ag,e;l ,OA

4-rJ4 .-,.5F 'Fn 6lly>u.i-l o-t-i ,,p15 B .1l

q i,*lfj) ls M7 yl;.S (;1t) c*:1'tt .$,t,r, Jg
p t ndlsz ./lJ f-.t ll AB 6-;1L. U rrr5 t je A ).d'
S; B ,P &r-l 

").).Jjt ,.1. o-l'.x o.:l: it-:..; c+/
rrf :1le B W q r:--l fi) 6 Ms 21V,^S (.,) -e J-U

J-at 43-l 
'f'\.Jit-r.1,../tli iL^ lbBC,Srjti b

lfi J Yo kg r-lr, AB a::\ lJ-?.JJ,t '}"l rlr c-lA

J,.-,,i'.:-.*; di-l q o-r q..: .l t. kg;1,,r BC es;\

J) u.B ,P lr J -L_is- -,L.- ., ,F :* qAc4u

l* fly # et..:*l o-t-i @ tS:L-- t* y l\
q Larjti : u*f ll-rj L+lj! .,rr:^ fly tt G.t s G,

.ldy.t djt- # 6".r! ,Sb"l... o1t'

t-6F 41r..- di-.. JS.i

e-lrl;i m l.* e., oL..l o.:l.r .lL:i .i--r\ d;I'- 1-oo

cJt-;l d> fl .J-Ss,,Jl_ry: f'iLt L>,i-a st O Jf

si t t n 6,6+\' rSlt. rb,lu ())JS l"al Q = o g rsi$-

.JiS.i*..J0-J.Os>

ou = \ mg sine t or =-mE sssg vlr
Y
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f Af "Ft.- 
?-f j4

.,-.\b J* tm lF r.,Plj5--,i-J! +1-0q

I "l.l .,.:-l o-r.i sl-t- frV f.f tr ,glt-rlrl 
'*U 

./E d-l-r

iSl.s-2: O J) CrlJ C.iLi 1r-r... J1- gti a->J-a -r) ./U
l"AJ (0 = o) 

dt3 4-r 9 iit.:Jt- -11 + .5t ;s 6'

ilr JUUL_ L-; ,* JLet esi itl,. 6,ty. jtV,ttf
..r,-r9i c*.4 011 4l: Js-tp t./t! tg-l"r J.O i

g=l.rffY6*l..sin'o :tr

t-01 {U..- JS.i

Y.. kg l-+ p Lr-u.ltK.- Jfu I ;rei; f-f '
R es-,-.d-l or*l d,h.6j ilt a^;e.1r,-li-:,;tL,

B .tfq<j jt{sU j*l:y jl ,r- +L."U>1, l-s O ,t J. otslt

:l olyC j ,sy ,5.--i$ r--+ d'* & f r..tl,S :b
6-.rt- d+ .<-- $lJ lJ -r: ir=* .t; l\tt' Ji

.r*L; .,.cJ; #l,;i-

,;{+---a

P-0Y 4li.- JS.i

61.;l: o-l--i, orl.t ri[-.i.] d. jlF- ;; r;|.ry| 1-oA

nJl:l;i *5 dla,,9lJl ,-tE c-it,3 Gu t,9 ory \ " kg lF
Jl .c*l ofi 2l-q-,,-r5,r, J\, O-O ulil yx J9>

A->Je g jtj->t g-iU e5 .*y ,j-ful:Jt- -11 
dly-l

eJ ? a.Jjl 6lq3l-1 .rl":.,1 .rrr5 b1 .,.1*l ,ctf )lj ;;il

J-.i A ,ititiU b-i 6 b F A*"V 6Ji t o:f .-,L>- 1.,1

Jl-.-1,l )-rH (-fr jl .J1.5 ;*,; o>rSu, JLrt .aiLl,53.1

.'f .W-e

120
mm

Y-- i-

300
mm

-o..
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OA '>ltS.- 6_.rti .Sb.l.,.,1l gl5.p p-f 1-\f

,*;A a-Lli 1: T .[(-*: q t.o+ ..r-tr,.f ttkg 1ly.BC .e

o-Li;jf jil )J2., J;r dbl;i 1 JlcJt c:l: ,.1-9 f."Jg-_

.11 e-S u-tjt t-atl., 6k-91; e.eJ4 fl .5'l !ly: O 1l

.J-:U (D = [ rad/s llJ. ,J;)5../ o* orb ciL.Xi 4y
.-t*5 yC lr O jUUt- r-ti ,1 o.r--! JL'IR f e :i

R= \.\/lN :lr
c

0.25 m

?-?Y d3.,- JS-,

,,.!l or..: o:b rlLj-iYtr,S|^i;l 6 .,,-L-[-ii \-11,

.-rt-.i ..rli- L s.9- AB 6'3 ,llxl 6$1. , clrf -;t -11 ;f.r

ji-1, ,,1: d Lrljtr ;l d-1 ," .15.f ,JlJ9r r-jti J .rtr \

ii 1-r f y s ory \' kg l.r. ,glll: ,o.u orb dlt-:; s+-L

jl }.j lr t^_rjli o-r5;U .!5 _r, f ;:5.c*.1 gite G 1r

/ tsls CJ-* JIJ-;, .-;i"-, ..rf n-t*, .li.l-r^i Lr-l jl

.)u.e L=tii O f t vL* c-F.p jl .+5 t-r- tlA ;-
.15

I
I
I
I

400
tnrn

I.t_*__
100 nrurl

,-?f 43.'- Js,,

e,= rf t\r l rad/S2 9 O = oy1. N

J)1 e\t m Jt-b e-1 .-r--:;l;5" ;pr 1-11

.J*1)! O 2t 64-J -"! q )J- .,^y-q .Jk-l-r: f .. kg

,.t5.r9"-l 1.1 'lf .. N.m .g,llrilolJ JJI*.S C 6,-, Jl ..:*"1

B .6d=5l; .1l .p: 6 gy ls O U. \ oJ^l r;13 gi ,y
,f t a -hl- *.sl:,-,L*;,;.a-.r.-t;5 Vb,r/.1 4
6,--J t t-.it lJ-+ jl e oty uiilA .,1r.f,5.-r;5 l+ l-,

.+s.W*

:lr

t-tl 4Jl* JlSl

6ult kg f.,+ ,,'AB i;ljs--,-i_Jt + 1-1Y

;: O c+t--i " Le; Jf e oJ^X 2lj-;.eU fr* { 4b,5*li
r-r1.,1.9r -iU .e,,)*" f s'2Jt,=-r rl-r ',-l 1: eJr.- ;*>
t-**'ry ;l u:\ eS 4-:,g t-6J s-+iJ,';l ol.. .-rs.f

,Sbsi .ttf o= Y rad/s rur4,5l1l.r .:;jf,r, 0 = Loo

,2--l-rr lJ i*blJ *' L-; t-ac(;It.,; o:;19 Fs s Fe

usg9-

..tJ n-t^, +y
toT;Vr-'-

- Q t'tiYll

tl/ lE
-'/ tE/,6

r lQ' t'o

Wr, i
Rbt

,-?Y 4lf.',. JS.1
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fAA "l3t-.. 
?-t j*'.

? .* s>'/1' kg frr ti ,,Jlj{ a;;fi n1.,1-1V

J.;- r--;bl-1i 2 oJ-tr 

"; 
,.,Li 4'J.a )r;[<-;U, ,JeL

,5t .c*t ..t"i \J ct-ul syc a-^i-o J O 9 +S j)l )J>-

C*i +-5 oL.X o:lr gl ,'J +-f st O-fu.Jt- ;l d.n

,*a! tx 4sl elo.iJ-f .r-/ b.r,.:-l ,-iil.ii,..,1*.
..t.5 o.-t-., ,s-..3,_/ S'*,: O .lEUt- -L-y 4t lJ R Fl

& = ./]T1 N .l R., = [/v1 N qlr
v

I

l, ,-lib y-$JJ ,u;V3.Fti \ qqf JL 1.r l-1A

.r-p- ,f.-lr r, lji.:lrp; :+ t gjt [..oi.1: ,.ri 1l.t .1r

1:.rLl ."t*i.g_,1L # J<- tt 6 ,1ll_ta r lJ #.-
9 Slil r5L-at,,1 :ta,_l ;l 6.5 -h c-A7 .ilr"; ;.-
U-f -* e-5:r* g<, af:- d/-l j,U q VFJ.i)La;l
,5.r1--r J$ e)lJ Alt..t1-J" r9J>cc JiLi 6lr_91-1 ,-rk^i

f.,rr I J<$ *l!1 .Q L lr -,JS-J ceJ]*r

.,$-: -;: o:b 4L*l cs! O2yo , t ,a-S .g.l,:, y.. . [g

J, .l,Li d, 6,la-'_111 -,t:--x ;51-u .ri5 d,,/-F,.t+,rr-Yt{

.2sTa 
'Lj"S.-f 

J15 4.-t*, cgt* l: r.r*rUrU c.a;

6J:*;# br U-l tr..t-k; jlt+, Y kN;lA JLa;I

r*t-r .-t;5 ..-t^, ls s1-J,t 4'.9 B.ri q d Fu -hW

.,, ,-J,U olr-*,o e5 sl5tr i> (Jl ot(-r q c. .*i ls s?

,-7Y 4tN JS.r'

,-rA 4t8 JS.r'

I J* tm lF c 6- J"AB .i-Jti lL er 1-10

)-ra J-p j)l ^;e ss Jtss.Iiloli )rJ .l-r-, tA .r)

..rk-.X Oi a,r.1 o.r;*i dllJ9) .lf O f -t;l o.rJ.;ji F,ti d-iU

.(+ * J )-tlt F eti (JJl) .r-;.i.f o.rl: d.- tti 6la,-21;

"r*" 
.JUS.-; crlllr t Ui ** 6 ,-;t: l1 ,5# j:.11

t r^) rJL.Li J o)f t,t- t-,14 c.r:i I :_rll 6Ji ,f (.r) :.t 5

(6) 9 -UL,r, .ltr ,*iU ,,.!l F ) o 6 .#J U si ,l-l 6

CLi Li,*l; t* .rU .rT,gl_11 q 6t.r @ 6le,el; c-er

.J5 J.=J b s-r,l
t-

(-ijl) F = mlel1 (v) 4=l)' na :tr
f

(d , = JdlY
tl
iz

l,-; --i>lr1-

P-tA <lis JS.i

g r Ll*J' t m lfi a-, ,5;b-il5*-1 4jl- 1-11

,er ;l ,ri a, )^a:. O 1l ,Xs$ i6 t-t* J9 uiil a>,;.c

1,9t;J5 .J.:fu, 6129t @ 6lc,;l_1 Je)- L e,i.l-- ,gta-;l

L A .J-:5 ,h-; A.1: l1 +iL-. V ,f -, 6)t J M uZ;
.J,-J<.t .Jij 1r ,Ji';l: )t?J a-i!.- axb :s 5 lJ u,-[aJi

?-r, 43"',. JS.r

: t.,
, '--*--j-'
| ..'lior'' i
LI
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a.>ei,o ,,s yJ iL-?l {!ii" - 
'..S 

,|.ai f h?

.t-rt e.6q<i nJ r 5-A ;r:? ,.r"L' ,.ti -rr 6 J5 j..-
(-ill) p, = ./YYq 

"r 
(y) 0 = otl1o :lr

t-Yl 4[.., JS.i

Fl-r- ,1-1. 4L-, .;) oS e-f t,5lr, ) l-VY

J9-.-'- ,,jU raie 2s dl.r3r Jt- st ls i @ 6la'-51'; Jef

,-,-t -,4 o.:.219 R .hb ,S:i;,.3^l 'J$ i..f' O ,.IUUU-

6-.rt- ,Sl.lr lt I b.rar ..r;5 Vb h'-l; b'-l 2: I O

pJ lfi il t l-iJ --Lj ;r r'' kg lm \ cili{
.+.5 Fy.JjJU{-<j

0)=\/,Y ffid/s3R= olttkN
=tr

)tl J* tm lfi + g.r.t-&-.<,-rt +1-1q

dt{Jl G, J-19 oJ-i t-., gU e--oj-f .1: 'r.;K- 
cJt-

,+.51(..iJl) .J;56, [l2esO 4 Jf tf ,t-f tV
Its ,ii;l>l .-ft(trl ?--r4 s;i! ,.:-l 0= Y'o 6 

'PS
1i.r,-it(-i ,+J*- .gte 'ilJl (.r) r.r-5 l-r- l.r qJ -l .1., ,"r

.r"Li ,)i t-5ljl q 6 b e r,9l; .rliL JjlJ,J e5 6yb +'. s.3'L.

..t rk .r-d,-l C.l qJ t * ,t.
(-,iJl) p, = ./\AA I (.3) B = oY/\o :lf

t-tl dL., JS.i

cJL-- ;l o. kg lfi t Y m Jlt {+ rg.ri 1-V'

?--f -51 
.tt-S e L-t 0 = o -,;) ;Bl \4it';r s16-

, N, tlJ -* : O c.rt--i .615; j-..t ufu'U-l JlSLrl

at ;/ ,A:l O dii rr .)i cSlJl q 6 lr 0 o-el; .-t-iL

Jt*- i lf 11 oJ,i c.*.* .r.lle t-i .+5 sr::+ .J.rr,rr

9r-1l:

t-V' df..- JS.i

cJt-- 5t u+tj:*- Jfu, J*:-. .5J+ ) \-V\

.-^i-a t J )-id tr-,1 ,,1-l P i-l*I e 6 
'!q Jf-

d..ru -J 6il rl rJi .J+-q qt btA aLlJ Jf r.E

a-S u-sj, SA ty oJ,o$ Jl (iJl) .E-ad.61.(j

'5t-(Lrl ?--t'.J,-t*j JjJ u; tlF d*l 0 = Y'o

,*-\ et Jt (vl .r+ l.Ll l.l qlr 5* .r.r ,r<tu-l

.rL.a l-r 0 ,-,-5l5.riilr -r-;l; 6 riti jt(l.gt;l: .5y,I1
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f AV ard, ro ,'5 ':S 7 ?-6 jt',

A;ali.o Jc .'I5 eS g ?-6

r^ ..r;1-Y d:-+;.r.s!l jltst J JUJI tSL^5f )l 6J a.>-b i --i-, lt.-"l ,F 6f .(-l;-:

oraLj..o l-,1 o-l--X JLrl ,gLay; 
"rfut--: 

6Ln;u-ira rri tr I ,',:l: cll,l-! ..ri ,r<.L- j rl;i t.="'; U t.l ,-r...-7 1-t JC'

;;i L-';-l -,1: o1\1> ,-r'1su, ,ut-.6lac=i-a F Jf 1: 6 ly 1-\ 4t'lJ J 1-t .1'fu ';Ui l*-ly ,Slt''f-tf
'C=5.f

[1-\]

cgjJl fr ..)Y:t-'. dJp-l fiJ:..- ,S.S -t16 l'

+-; tr o5 lt eV :l o.t-.l JL-el gLntry ,.lt*

-rf-,JLaqit L..l,t oJ--l o:l: rlL:1 ,'-..7 :1.,1i

orlr U'!t*; ;*" +-J L 45 yl;-S I

.J.Su, cl! .Jilo-U

s5.ijli+ lqdi

P-le or.& /lrSJ JS.i,

6lab cJg,ltL"'- h
.-r*:L a*l: ,E: l' 11 ,'-1 olb-)V 6la;-c .:-S 7 ,-l,t- J- C-f

AS ,r'r,V \>1e5.' oKL: J) d--tt 1-\ 4t lJ il s:i aJ:L, .g!.a:ir ot(:-' ./Udil

t eV - (gJa-e ,,;,-it5 ci.45", +q L..-x .rrJ .ll* soJ) J^ey;i -,1r ;.f f y :W
..t ."L a-l: -b .rt lJ uJ4,

drL, U l) P.Lil t Jf )Jl-;5 -ft-t U)rjl o:Liil1-o J5-.1 "(J t 1-Y d:+ -2: .yL;.S *la1l1 --'U.:Jl

.t-r€ rlF f+!,1 ',: o-;L3) i bi $'\ J J<- J,-l ,jjLi 4'>ly c-'&? '{'i)t o-t'nkr l-Y

m6.
t/

F3

,v..q sl;I .*rj

',:'t' : :..;: .,..:.;,r,,r
i'.'W,p i,'ly'+nad,"' [1-Y]

.fu-t oL:lr jl o5 .l-:! j/.#U, J,-Lj oc*,l fJ,".li./ti 6 P aLil Jf e-SteU-:S dl"..t (lt ,p. -2t

;l O o!J;y.q uhi; Jj,- szl::S d:h, 6 
,'1.1l: ey nK; i.*l q ;E11..l ..:rr5 o:Liil1-\" d:L" u:*,- JJbs

.o-,1 r:,-y,-gl;l:.1111 o:l;:".1 ti3" 1l uiz-;1:6.to:,r, JsJj \ )Jl'-:S :l S.&-t 4blJ 1-t' nJrL, ,r^^,- 1'-..t
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P-A o.tvi /l/$ JS.i

J* t, .Jri.U c.S 2- J Jjr c-S g r-r-Gr

-t-f, .-r +lr t+l *z-b lr ,,JS S7 d.L-, d{

tr l) p A tt ;i: 5r.- a.r.y .t-i,ti t J)r.

'S f Jt .St.-r--: o.rb gt ii 1-1 Jfu cStAdU,

t 6-L;./l' .'. dr-{ ,,(;.- .hlt "t,.lr .J-:b Jii,

.rY:L-. 1: 1.2 ,.li J $; -.,,1-...- l.; ,glr,-11; ,-rL-!

-r.-U 5f ,51 .:l: SJLI JJt*t J t; 6 f

1-\ c.r):L-r ;l ,p- *f d:h, r- jl o:U:.,.|

.rf ;r.r,
t+i.,t r ell6 ,P.rY:h, .rl.r^; ;l {tn .rY;a.1." .:l&i .yl.a gL-at 

"},t-.- 
S- ,Slt,.cr)547r sl.l*i

r- ri.Sl-t-- | :2. (ill-J.,o *f Cl-t.*--* U""h' bolqlJ rl*; g:.9,.1t5;l o;rlrr r.t-itr ;+ c*l )Fy
12 J3p- 6i U 

".rrl,r! 
.JJ;|.: :;*y r# ,./t- t1sl>t ohl-r jl Jt<-l d-f st J iS f .rY:L..;l Jt(-l rJ:t

.)JJl i.rJl ;;l-t,C

,,p-l gv o:l:,JL:; I oJ.3lf:' L;,-jl J,-q 6 s,q ertr Vtgl €C -tfU.f..,n, ! 1t-.t.d[-tl!
,Jl-;,f 

'-6, 
lt5 i/-l ,Jrt5 d,-*l:y jt J,i t6:i ..:*,1 .1l:.1.1,- J g;\) c-....r| .,1t ...q .:l;T r-...; L-; ,* lJ- t-.*

.rrJtr *t, $i .gLr.r--! J sr-1V Cbsi ,x 6)j pi.il ,;,:-b jJ-;
iJtr .r-;1, c-*,,rt oll.r-Jl dt-.o 4-.i F l"'-"*.<Jt-:,-,-frl5 c;U- 6)+2",i..o aS7.[.b;.,rr .<1it+-

.:* llrr :t,s-&)\ t.r-l )l r o)r.<iL-i." ciu-: l& jl ;u 7-r,l qly.li L. b;,..*lr: r5 jx<.l,
.:y .t-olr,- .t - tt-i 6l+t i,.a eSy i tf

t#Li L- Lr-l.r ;t u;-;.:.6; l-r,l ts .'*.1 jS^, 5 frt-"f -,1: d:..., F .Ern Jyt ," .'rv-f s"{t!,
dr- J'- -it r-1 l,{il r* U J.;,.-: tif .F, ,t'f 6Lrca7 J-ll 5.*,t gj):.;ly;-l1r.J-!Li j.2t,

4 4F 6 dL.,.,(;t + \l.rJ *-F-e:,.pt & : )* ,j-t 1., tr"ri lL.; +q Jt> r" rr.)-* o4*,
.-t-!U r:-ll: citL" eJi;J.rr oJy[i

Jt .1>t- r-..',-l o,il E 6, JcSy q r:o. tti f t.'r;l4.,iil ih-.! ,Sss J,.-?-frt't .ir-tr,t,
a J3aa.6lt'-gl;.-,,b-il .l-1,. c..6.7 c:y-i *i.5 a^* c*,1.,1 .:-, *.Ln f ta JJe-,Jat.Jl* et eg
)JL?.I:U c.itrj ,tl ,in 6 *rt q .tlJl .:y.: r:,-b.; a=+ra ohlt U:.rJ rg;t :f.:ot- c.€ Jr d--t,
e,.!l ,si est.-S A".h-: L* r.{ Jik-t .St<Lrl 6ti 6 c :l: J,-U,J:Ds, ;l J:*S .f* rSl-t

a + ra ,t)\ c-,:t: ;; jSiJ ,;r)b ,l* Ln Jfl t t .r:-lF*p,N y-tlQ ..r-tr.r r^rtst, _;tri..;t -;J\_r*
tbv.a n-J c*l 6)J-t',-J,b .r, t;,-llQ .::-,g ,n; F=t*N .hl-,, jt or.l rta,-l ,,(j+" 5t<L.al ,Stt s o:st

J lts4p.- Jt+* -l .r$U-t .51<Lrl --l* uc.-i>{:tl "*6.r.1-,dt'.rl 'i} 
y t-,,'i}J ,t'-f :>;l 6-.f

.::f C o:Liil-r: y' !- F- gt+ ,,tt jl cJt-- y-l 2:6 s1i4 +rr5 o.r,-rl.ip1
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f Al €d, rr .,l5 ,:S g t-A ui+

r= l50mm

t-A di9.i dJ.t-..

6il -,-.,1J<-- cJL-;lr= \0. ITtm lt -- tu,5*,gldl,>

ra ,r<--- J .rq;k-l .SlKtrl --l-e fl .;:f u, Lr.; Y.o .^,
lJ Lib a 6,lu-jl19l: i.J:-J!L14= ./\Y JFs=,/\o JlJq;
tr+-\ cS-l- r+ l.l I m c-jL-. dl- nql 6)y t rsV;1 o:l ;;'i

..t^5 .'..rj.flS -b.*:-v__9:-

J N ,',Li tgl* tmg ,.s,a*-LrlJ clj-l .f* :t;T u.-r; :.tr

lJ Jlr-: ih- l+ C o"L: *tii .;: ..A-- J >j: F ,51{L.al 6errr

:l-t-:,| ,G)l o$1jf mi u-iy 6ti fu 4-;.r.o:.rr crLJ.i

c-F" ;: ,glr--_1lj *,k-! .J-A)c/ Jl-! lJ 7o k_S J ,.Jiti
.2) er.!l GJf :r*eU:U c^C- J) JJb:.f ,fJ lp r-r*cU:U

m8sin2Oo-F=ni

N - mg cos2Oo = 0

Fr=m12d,

a
-'r'

f - -1
FMr=Ia+mrutl

.-Sll \.-i dYli .irb t J,-q F 4+.5

2 x4;.,yzo.5ly 1-\ d:L, tgLrdJy jl o:Liil ! .c-l i = ,a ..*l:Q .J& ..;iJ rJe{ db # ,-f t
:J.or,rr ta"j y

f-l

EF, = ^o,l
b., = ^i, =of

p,u u =7ol
:6)s 4 = rA J*l-::- 'rrl rr:lr .;lri 1 aJ:L, tt'r s ,j:l;- F .JL t

a = {sin 20" =n'8t ,o.ron = 1.678 m/s2 @

22
\:r! 1-Y et:h, ;ti 't-;--.,, C Jr LAJ_rt:i"S e.. .ltr u)Jb 6lyi = ra G, \ f--: ;p ;t

:.f-l.rrQ.+l.f

i = 4sin 20'
2

:,*11: i;'l .i).:h, jl .€€ r--1i,. ,si Ab -rl.ri, tr J $f ,-,t--- l-rNl F,;F lb g.f .11,,*.1 .gly
F = m8 sin 20o - m (g 12) sin20" = 0.l7lO mg

N = mB cos 20o =0.940 mg

:L c*l J.IJ. j(--.5t<l4.rl ,91r| lSlt> Vl

[4-" = I,'M Foo* = 0.15 (0.940 mB) = 0.1410 mg

LJ:jE ubts f-$C+n5.J\-:L,rr./\t\. mg6-bslli.;|.;ii{ ./\V\.tngoJ)r--L'.r jJbb*

,rlJ. Sl-tJ.el 6U*.r-t.rrt-: ..'-".1 i* ra1 :1lr i ,-)rl.Lr::E U- ^;)-.ir-l.lt+ .,.:-l or;i e oAV

o

mgrsin2l'=mr2 9***
r

IF = ttr Nl 4-* = 0.12 (0.940 mg) = 0.1128 mg

.:-ir-l .,<.::- JU.L
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a:ti..a ,c .-I- ft-?l .S.J-qi" - ,".S .-L- ft.

r_l

f,F., = *a,l

. t-rr-l q1l, ;;3 '>S 7 .:'.,Y.rL" jl ,)JSl

mg sin20" - 0.1128 mg = mi

i = 0.229(9.81; = 2.25 rntsz

0.1128 mg (r) = mr'd

=lr

o

a - 0.11_2qe.81) 
=7.37 rad/s2 yr.r+

0.15

q d4U .7U- ! JF cJl- ,l a.eb G f y n5i-l .gl; I pj) clLj

,=F=F#r=r633s

/"" *J? \ f-J J* ,Jt,&,,f;,r<^::- **; r f :l;i r*rj :.['>

=l-<--.^i I- \ :i I -r) P t-. a-7y t | 4!...,..r-l-rr .5t<trl ,S:-* f c.-6.7 .rJlorl,

\-g-/ *.rk-jl J:j- :f..;el*:! ca--7 1: rlJre *.6 :3.1u, oJ-oLl^r \*;
c,-.'3+ -rr J,.ir i (D J.e- ;;7^," ) G $- LArJli:t g"+ ,61a,-jl1

a.-bil ,-,t' ;. ,Fl d-r r5,.:-l at=td= ./Yo (Y)= ./Vo ny's2 9t*,5111:;f,t5 t €lt 6laLi.-r;t:rK:cL:U
oSS 61,'--yl-2 --,1:-j' osj-e rr--l t: a-S J-;ll-L6' J?l blt oSS 6 g5"f u."S I':)u"l -l: .-t-itr"f-r* ,-pf D

:L .:-l *l , G e * f f,-,t:-.X ,t*l-ri* .r:*,1 :rK:oi-:U c,.(+ )> d=9)= ''UO
, J.J. \J . J J , v-J, , J ' 

r . - 
DC ./f.

= Y/o rad/s2 O

. a= rd = , lLO (ylO) = t/\ yO m/s,

.:f o.rLiil 1- \ 4blJ 
'>S 7 aJ:L, a- ;l ;:l j ue JJSI ,41t "., .<Jt :r- dJ; d"ai-L t

l>u o =To)

l.=:*'7

'!:nn CrlSj

.rr/,-t 
^i tlt G Jy Gtep-t t:tLou ,>)> )p tt'i G /r^ ;t r atotJ a7 e fr+ g(AXO

.pl4U r 9 m ;l g)-a;,,^i rqrag' @

,c:"-l a;",tt9 , O A4 9 o>9t lft 1 le;"'a A ,f4f-91 @

?-? a;toi aJi.,,.o

.9 o,l-.i o.:ls \" rad/s2 :-.lt Q cat-.i gglc,--9l; .-rL:-; A "aL! a,

;l: ! 6 JL4jl J"l5 4L-lJ qV. kg lft \B'-ft 6 ;-t-e *-f

LE.+LJ ":-p 
q Ur et g! S:: y r.1-l oJ..! oJ";-. bi ,s,g

?--t J $y.Yo. mm --jt.G (* f y Jj-,r-SE Ar*tr-3

J,|:5 f ;-:"5..:*,1 '/\0 ui}l p:,-f-f U.,r<Jk"l .St<tpl

.r5 J..., l: &l * a"p;l :;l-e F .Sl{'L.al 6ety
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f 1l a:ti,a .rs ,.{ 6 f P-A ul+

$,r, =^i,f F -T=70 (-1.125)

brr=^irl N-70(9.81)=o N=687 N

ft,u n =7ol r (0.4s0) - r(0.1s0) = 70 (0.250)' (z.s't o) o

:gll: (b) 1 (a),.11 ;^r J- tr

T= 154.6 N r F= 75.8 N :lr

f-tst- u5t--(L"rt 6Jt- c*,1 .1:L! P 6rt-l.rr oJ-rt-5 ,,_i jA lb e.t' t*.il :il cgl;r

^-S n-$ e q;; .c-*t ;L; Vo/A N 5t<L^rl Asi &..rJ? .rS J-e..i tJ 4-, = ll"N = '/Yo(1,'tv; = \V\/V N

.c,*l g>..." ;yJ ;.t:+ jgL L)a j

)jJ..:rr ./\ (lAV) = 1A/V N a-, rljl.u 5t<Lrt,SJi d-f.C'l\ JU, .5ly r5l;U-l .SKL.al +'-j* fl

-fu-ti=rq j*W 4l'lJ cJt- tr-l -r: .:;Ji ,-.-,,J|'li €,,' ott' 
".r-l-rr 

1c-,lVo/A N )l ;S 6 #C

-r olclJ y-|.,11 o:LL-l lr .r-r rol1r a=F-(nr)., )l * )r, r9,l*il;.,k-:.;lri.,(ar), ,rr f;rl'" l'1 ;i rs:W O
.F:tiO cd! lt a si ,f .r)5.7, t otf b It cSf *J:L, r- o.,1Li: F = L4N < 1A/V N

lsT s t.J o:Ui;:-l 1-Y tJ:h, )l bl-r'S 6j.111:,:3 f t ;tl* ,' C aLiJ Jf f -E 1: L ,rK,: Ju u.

5*J .1: .r-;ji .:-.t, i*i"",,

btr, =7a+ ^irl 037=io(0.25)2 e.5)+70 (1.125x0.45)

vlr
rr rru_s a.J:L, fip ..,# i.::t * s,i=ia JF y.Ft r,- b; oi ,: s o

.f-tsi gr-r, io,i'"".', lt F s u.J-i D Atz" Jf

.qio crtsl,j

,/r-l t^g tW p ,. /ct ()b't 4" t. ,o# c-&P Aty Afb G/e 4Sro t. , o>t ,frUt* a e i ga. oh;t, O

.,2',i ,zttr(- drt ,r, -ht 4 D; ,p* ,( oii 7 ,stc. U |^/ 
'ttt';';,t ,fro,f.';) O

.lali o2Liiut br), =-GDa abtl, 1l 14Q gal4.Q ''->*l )li >ts^ ta;2t ,2 uyN +t;'i' d*l O

.2eal o2Liitul ,-W U2/rt- Ctt, Alict yr^'^ ,)riu. pl| d6;t' a,"aui .h-f Olr*f/,, ,-..,ttdl 6t7. rf 
"ibn 

7 @

(a)
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^2zLa )r - 
I r"L*>l .Sni.-- F"i.j ,|,ai flf

?-V ai9.oi 4Lt ,..

1s 3 osji 'Sf il3 4>Je J) f . kg (fr \AB .<,-Jtt d:a

.5t .+t-*** \ 6:3-"e J Cl JW.gbL;,o|, 6.:*l .r=r, ,li.Sl,#l

A .u .:*l jJ<- cJL- ;r + 45 0 = Y. o cLiJ" ;r \ 0. N 6l-f
q_S .gtaJule { :tll Absi t +. &V cSlo,_llj ,*rt-!i e:rf .:.;lj

.-t-5 ..-t-." ls B sA -2r 4tx.,l

'ffiii, ::-:: :::Jli;];l-;,i-i,FQ'' 
crr ,Slr.ls i= ac = ta * aun allo 

'* 
J.r-f J- .t-! l.ril O

c-€-? s: a J;sf .-!j 1: rt .rF ,F a , i n,rlLrdr,l-; rl:19i

gr1 iLl .r)rL" g,,l oJu: uit"j 6l.1 ,-rL:-3 U*; 14 ;f:st-
tP$ ,s -a'P ta;i j- -rl I .rf

i r=i cos3Oo =0.6q,cos30o =0.520a mls2

d y - i,, i, o* firu:;: l"H ;: y:r..,1.-..t 
:,;T a-,j,,;s,

:,,,r1: -l o:f o:l;:".1 1-\ oY:L, jl JJ:SI . B t A Absi s d )l -ritL" .SL".rti e[:W

o

f>r"=*n,)

o

lzu o =iof
150(0.6cos30o) -A (0.6sin30") + B (0.6cos30') - (lll2)(30)(t.2)z a

lzr, = *i rl

150-B=(30)(0.5204)

A-30(9.81)=(30X0.3d)

.n-irl c*,$ -,rj g-tS 6y ^41: u rlL.j e J- q

A=337N B=76.8N a=4.68rad/s2
=lr

olte gCALi: 6ff -E 1: U 1-Y d:L,;l o:Li:-l ,rF -&_t ,-.s,

;--l ,-rt--'*il b .C.*l d:h, r- rllr;^,o J,-;t ./t+l : ,S-S ,rt:J.S 5,
\:r.,t, Al-.i:*,3 o:.n-i B S A rJLr-1::l ,1ual.r, q dj! F-t el,

: ''l'l;, .-Ll -v-J. , - o

frr-^ =7a +>*-ndf
150(l.2cos30') - 30(9.8lsin3Oo) = (ltl2)(30)(1.2)2 a

+ (30)(0.520a)(0.6cos30") + (30)(0.3a)(0.6sin 30')
67.6 = 14.40a a= 4.69 rad/s2 :lr
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f 1t aai.a ,s 6 6 f P-A ol.+

:t#.iJr; orj*! o:Li:-l ,)* )* \J; &):Le :l Jl-t'C b15l ,a dJ- uar'-:, t
r-1
l>F, = marl

r 
-l

lI,Fr= 7,nrl

A - 30(9.81) = (30X0.3X4.69)

150 - B = (30X0.520X4.69)

A=337N

B=76.8 N

vl:-:

:tr

u..co gl$

.>rlp >y+9 6*e U'N etxit 4^+ rf/r+g' ./rrn t/ O-a U;,A; c"i ttis, Wfi^;, Slrl )yo gu.t +-tlii htt/ )/J./(y'

.>)t a5laa9ll acTu 4*" lp.;

.c.-t $ml2 tlt t:t'i /r^ ,)* -(rr. ^u 
4 u"e] gtnn aflzre'i 2t; or.

cy,i^ ,/;i",o 7A ,r. .'*j, , ,&u c44 D D p Ur? .*i"d, +m;fi, ;l lirtp bmad 6loaa ,rt\- 4^+-i /
,ltilt,Lr'

,-i aign 4J.i,,..

a ,-ic rr -lr c+l-.i ./l! Jrt'il q 5 /J, ft<b q ,,J11,il ./J)

u.*, 6ly u-h41; .r:.-,1 oJ-i 4-iUf jL-,f ,,S..iUl ija- oyJg Jl^cl

J'*rJl Fe GSt 6)-ar-il ja 3 {, o ,.1-.r!3,. )l l* !r> rr.-r-;) 6,1*-jl1

f -t s o)J-t rtt .3J) lJ+ .4-;ji .:*,-r, e i$. J^ .Jljt o l,r --r.rr 6!3J

bT JJ*IJ-3 F -t d*,1 o-t-.i Cl; YJ O -yr-.';f i ,,t-U a, .ri g.,,7

."t-ti,y ko lll O Jf

lq .slrr ,{L-:"f .ril;.il 0 .Ji"-l}l I ar..9tq3l1 c-er oX :,P

1: j or3*! l-q* 0 \b a,slqllj ,*rb-l .rlr*4 6 .i,l 6)J-t' a ,s:f

!:rr O Jr )rE:S d.:L, ;l 12 a j$'.f.i-"* JlFl;l 6i ;l .2t'y eJeb

t...'..)e.-,--l t: )_fr-r'6lt*W.,rS,, ()e.-JScJb elt.&1 4^irla)t trt*:l1l r*,;l.t-l .'',--r:1,;r

,- o1)V.,r*- ,-.; .1: .r!;l: .tl-,t y -lx 6Lr:l.u.l ,,1: ..!i1 &b 6 .u:*,o YrJ Fl .J-<e ,Slssi 6bnil-r

*1 ,:*; cr- .7l* ohtt jl orLiil ! ..,f-tnUJ-r, * -f mi t--il dLn-l; ed ti44 -;) o-tJ o:[: gL,Li 7o ,]-S

:U .:*l tlt. s olrilr J+ *.(11t +. e):l'. '>29'o +, d.lL, ,rl .rilo-t-X orl.r ol-i^j O

a-=ac =oo f (^o,o), +(^o,o),

:! rJyly ma 6l-a+i\" r)b.ri
ttas =7ns ^(oo,o),, =**' ^(no,o), =*7o

.c*.1 a=ii t a=6 ,si s;6

o

o
o

ow
ntia

o

o

a
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a--i.a ,s y L ft-^.:.l 4rr.*'- F-l3,-t , fqf

Ot t O, ,Sla:i blt C O Jf .rJb:t rJ:L, ;l orLi;.| l. . O, j Oa td, jl st!" JJ44- n- .;et- 0 611l *

:r,A;i -2.r 3 or-pi .ii"- lJ

:l-lt

fzu o =7a +>^ndl o= *(k'o - ru)o* **Q)- *afisine)

o=4rine .+TC\:JI dYU 4L,tJ J* ;t @k;
,6.5,s JlFl )s 4;14 u a jr ..rrst

lat dco =a ttol I#'0, =_ffff'^to,

,, =ff(-coso)

, =*,[G :o = nt\ csljt q

;-*€ q4 t; J:L";l e jri" J^ dljl \Oy sOr J:f l.r*.Sl; O

br, =*i,l o,=ma-mlo'coso- mlasino

=^ln-40-cose)cos e -4rir, efLr;kiJ
=^.1, h(+ 

2cosg -sror'e)] etr
ba, = *Zrl ot =mlacosg - *7o'sino

[ -^: --z I
=l ^r4ring cosg - ^;2!i g- cosg)sino 

I

L rl, kzo 
\- ---' -)

=T(tros0 - 2)sing ytrr
kit

.uin crKi

,c*l /u Cl-.A" {pU.a,t,.tt> /. (tl Slobi bo l7j crul opi, c2dl O A;; O

,p> )i A cri^ u!4 D O c)f C,rnn ar. qi b.t, *'rA */t;, @

,f f{,} u}l-b ,, k3 =i' *}' , o2rfo2r.a;-t ,e ()ulit qii I .c-*t p O c)* ,eu;fofrr2uo oLa; pa 2t;T aay"rj O

.{qr;-t,,,{i;';,"*:; ::'ri;;,,7,::*" 
*' 

@

XMn = Ioi+f,xmao
ur/., -imasinT ttt, i x ffito e I6d, = mklra it F,t* ctla ;t J- ,,, ,t6t v-2ttn gl ,2 of

.y)bcl miy t *ir ol'*r* Utii t, clborQo cQs,, r. ,fu ^*, O
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fla JL3l* P-A o!;i

aA

6)u-el; uf L or-1 crb jt-lj r5Qt^ai l-Vo

f -* f f rdt:,'*.o 3 t 'S u, 6l-pt z )-rH Jf C{) c-iU

tt ft l-S u' .' < f y :l-r--:,1 g D6 u?1- \ ,-ilo

-tJl; t>t- ti;t? * st-f .o$ crl: dU,; ci*!J,.

eltA 4L;: .;IL" ',1.i 6lr, 6leL,.l; o:f glst,lj-l:.r:r

j*'i ,,.:*,1 F tlt '+ 6Jr:6 ,51*l;J .rr Qt-ai ql J.l

t.)yk -r.l-tz y-* J-r- QUi it-\fi LL*.r;5
..-,t m ti 1r

tlr

,p W .l'-ts -r lfr s I J* ,. d-tj.! JlS1-V1

.Jt{il c(-- .c,*l orl orit74 nU (f \ ,.t-,t,5- .,19r

o.rl: qt)t:; c4J1 -,1.t.l-5(-.:Jt--;l ,SS s c*l c.rU rf,t5

.-1,-,,1.9i c,*J, l-, ,-pt f I A qJ-rl VB .tt-{.l b.; or.l

T
I

I

i

Ir

t-Yo 4U* JS.i

?-Y? 43.". JS-r'

t-Yr dr* Js.i

JFt-..

.jboi" Jtl'*4

611-L' m lfi + .#t5'- J* Cr .!rll-W

u;;l a:-;o 6il / A $il .:t P ,Ssi JLrt jl J ,F
+--Lij r btf a-"v qj-rl (:'r .+L;.r. ar + av

.8 ,W-e.tt<Lrl jl .r.5 l*; It B

^, =#(ri-i) qlr

t-Yf 4U..- JS.$

-,-l rJ<-l ;t-U, m lr q .rt.(..r L + 1-Vt

\ UF u:sl e>Je 6ss tr,4 aL;i y P 6,jta JVel

jl .l+ ;-:d l.r A a-Ljd d.;l -,1:--: .-t-t*;,r, .S f

.rA & + e*,6!- rt*,| 
-11 e orf -)&"e "ft<Lrl

,J;5
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Aesi,a JJ v L- pt ..--l 5.;+-, - F.f,j ,-|.ai f lt

), a* lt' si;l;-15Kt"rl ?--t' Jil-t- 1-A'

')yl.ri-:Ii 
JL-- .,1r t* A J-:t JJ,a" 1-Vq d.:-

r:U {^ih.;

c.rl.r gl .ii t* st;l pl-t5 -p 614'Jl) -,[:,.i, 1-A\

,.tr,IL6, 9rt _)t,-:, * 6u t 'tl 
i:x.611 oJr-i

,;* lr d r;5 
'/)J.t) ,-Nll,. A in ,SU..I;S;,,.-;

-,1, ..li ,r,!-, .1., tr* 2 o>y .sblbl J,U ,d;l'' 6l.lo; J

4,-r.P B a*.'sl; .$ti f* t:i efyE rl-u,l

)5 lfi lU -l ;*tj .ri 1u ti n-ru" .tt n* c-'lc,-; d
Jtl!..al ?--f 

"lil-t-;,:;.a.,o 
..*l f p 

^3-p *
fj) aJ+ P 'iF :r e -J-h cstt.6lJ t/s Fk-l

an =.9-sing ) Fs = o

ar=Asin0 sF,=]tang

A

.J;5 cf;5 .d-..1

:lr

,:3 s: r 7_tt- t m lfi tu. 4!y.b.(--r l-AY

&--,,gl1b.(--r fl .$b4R LU \ ss.l-,St*
1119.(*-: I p t^ "-;6 N ,S-ti.r.iLo ,gle'-91;

t-Al &-..JS.&

.J5 r1- ls \*,1 P-Yi df.... JS.!

cJL- ;l Jfu, ;t-U, 6t-,-y;.(^^ Ct-r:-|l-W

,Q = f,o rll .trf ,r L-a.; ,g.;|.u.-i q\ ,s:: --1 
j,6-

6t-,? )G lm f t uV ,rJ'\ ll* = t/tr I l\= 'lY'

i.rdl.r a.ily-l o rt+J iL- J-h :1.-l* JLrl .SlKL.rl

..l5

a o Lll, nt/s' ,F = V/oV N Yl-r+

t-vY dr* Js.i

.0 = Y'o o..* Ll ttr .r-l l.r 1-w dt*. l-VA

.Jj5J>. Llr=,/\r 9p"= r/'l 0

iJ-'lJ-31t-: I \. kg lfi ,-.;;1-Vl

* 6s: b j9* gJL.- )l ,Ji O f t J_r \ A. rnlr

Jl .rllr f- ,_':,l di:l; Jt- ss : $-5,! br 1.o Jl.r;
f y ao,*,b-.i .ri! pr = ./f . 

",5+? 
SISL-"| +"-r;

.+5 vb tyi 6lu-et1Vk^! I Ln O

as =11,Y m/S2 9 d,= \/,Arad/S2 qlf
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flv Jst* ?-6 i4
0 = Y,o JT = Y. N ,51.,11 e, l-l 1-AY 4L:- 1-Ao

.l5 J-
d=,/\\Y\ rad/s2 CCW :lf
(t=,fclYt.m/s2\.?q J F= \./AYN

,J t*tu' glq-ti r tji 'l.r c.SlJ 4<-ti^ 1-41

cJl_,1 a-eL: d .5lo;l.r ,.:-l crsf -)23...a rlrU J. qite

*-.i ,F-;1,5 S;- &_ s :_r'l;U ,.l.iLly,r, l-r QH
II -1L r*; cJt- q I a:- .Jt-- .1l l.; o;l-4 o-a 3t u"l;i

,Jl -;.: U x-F'l L-41 L-oo1l.t- ..:Jt- ,r-l .,1r j o:-;9i 
-,1.1

dljl: a-;l)l;i O ,p t1;6LJ J.;,> , a 511 ,-rti -,h..1

oU La.; 511.,11 O e)J-), [IIcJt- { .)J:-_r lt<r" .r::f

a 6lu-jl; c-er4 ..lu-#,-l l.u c51.2;l o;l-t1 \i 1r 9

otllt Loj J^ 1.J- .+5,j:.5, q.o c-:JJr.,1r l1 Lao,;l-t7

Jr ii i:*|fi LH r G t ,ti (r f r, 2 o>y m ,)r,
.'>-l ks llt O

i
,---o[;i"

/4lL\

z'\fT
', ,rr---!:-*1 LLI /- : t,, _ -' $--f--,o-'--9'-\'o

a

?-A? 43',,. JS.t'

P-Af di,- Jf^i

o}f .lrL^-

l-* J Y. . lilr 1t-: q g15Jt.5--:l-Af

J,r*i = \V0 filltl r.l1'. Gt*l$ Ll,-.911b Yo kg

-. Fy ,'-l tlJr -,t.. .i. ,si C.ls y.3 $jl 
'ff f .t

6JF 0 +'-js ci'J JSl,.i, ,j1tt .:1b :j7jYo mm 1tJ
-51. 

.t_#,1Jt-rlrt, "t -,19: os o{*^r .-rt:l q f rS!!

..'b .,..J,J'L1.lp=./.A JFs=./\. .0=o rT =Y. N

.tt-lt^rl 6si s G lf f y a -,b.i ,.(--.r d, 6lu-el1

.J5 J.:{ ,t-j,-/ JLrl .(--r \ *- i-h :l AS \ F

d= Y/\Y rad/s2 CW ./19?

a = ,/L\o m/s2 .:*1, r:s !

F= \{ffAN

t-Al" df*" JS.!

0 = Y.o 1T = 0. N ,gl;l , t 111-AY 41.:.-r l-At

yt = 25kg
&=175mm

.J5 J,
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a^i.a )r:^L. eL+l .5S+-" - p.$ ,.t- f 1A

o=*r(+.+f)

cgss m fr+ q en *tJ5-- 6* d+ l-Aq

D .te)4 t+ pl :l.t-;-l s> 5F gt#l -.1, .(- 6b,5-l9

.r* C n-hi; ;l ..ria 6q-it 43 u;t, I ;:Su' ,tS.r>

r 7t'* tet, .2rr Gat ja. 6ls 3 F , Uf .JSu,

jl .rl d-rUt? lrA "(J; J. p jl orll.1 esi.S,l
.J.5 .*oj C il ,,,c

- v-- J JJ'

:lr

c
t-Aq df.... JS.i

n";l.rl;i o kg fra ai c;lrK, * :l A.5ta*;l 1-1.

Fl .+U ..:it-i :l-r:,1 1r a = L rnls2 ./t:- ti 6 ,glntjb u

)l t_* er* tr -b fl.c*l ol-.i )rJ ,.^5.f 
'>S 7

,J--.--lL o) = Y rad/s 6la-,111t3.* 6l1b ,,.:Li 4s

;.p a$*J y-l .;r 1.,1 A aLfi..,: 01.- J tit e ti Aboil-r

.J;5

t-l . 41r..- JS.i

y L-t'l J-h tm (f ,. 
'Fl:S--oai; 

f-f t

.r! .rL<Ju B 
'11L5 

Jt ..-t ..r-i .rl;,-3i B j A 9 [.6
j-..d,dJ*l ..r! jl .,*l nLrU\ lrA J,tS 9T ti.JS ,:j^i'

-t :^) dL:; s sf F t, 4t!.S1"1., qtl, ql.r I .-rJ

w'

..t-!.f -* J*;l .-li:.,.r d

(*i:r) R/ =# , *,

(_) R, -mu'cl+-la.t\Rd

n-i 
"#l 

,5loyb k-;t,,l,-t",i &- ;"- -2.:l-AV

F,e.J;5",, * a e -h u. t_) r/U.-'k- tt l.1 R LtJ
6 

'p-f U ,-;e t -h eVt* c-i+ r., .*t+ rSbrFt

.J+ J..- ,r:*l D* o (:) .e 7) = o (.;lt) ;f"-r;t ier
t* J-r-) ji ,J+Li ,-*r-l.lL, I o)y.tn ,,!:,yl lf
R >> d 4 ,-tu ..r-!.r 7 -lr(G ;l ..r;r.rf pu

.c*l

vlr
7a

= -- (; * ,lz.i- .gl.r1)\dR 
.(-r'

o _ ntD',cl -7a
J rrr - J$d-

+n ----

,,
2_try arr...-|.fSi

m lr t I J-b q ,,itlF- .i.'. ,J(^l ;t^b, l-M

"*='rJ, ,r ,5t ..: ,.1 .ri J-4! I tJ \ 6yb Cl-- q

S u-atl ih- .i- t-99s a;l- 5 d"t le .9 a. roJ.i orl: ,.11 i:

6J-,* J F .Sl<Lel e tr jJb,:-5.i La1 crf- cJt- .,1t

6\ 6l(,L.el JU,i, .r;5 ;,..,i lJ e"- N dU Fl F
.c*l ,rrt5 ,-/rl jl 6rs-h

,[
ldI
l
la
Y

'* t'
-.---.-g-"-*', t'

t-AA df.... JF.f,
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fl1 JEt* t-A,;i.r

t-tl" 4lr- JS.l

,l JJJ t m lt q .F--rtl 01., A .St{-l J) l-qt

1lr-t 6,1l,sr-:, p e:t f,, J or-5 # JSaf ,Sd'L

dti d-+iJ,1r ,r1S- cJl>;l sty * ft *>t,c;f
..t ik l.1 A 4j.-,t:-.1 ,r./ 1a.,1

0

t-lls dr* Js.i

Y",F
I = 

- 

tll9,
\Y

qlr

t-l1 dL.. JS.s

I J-+ Jm lfi n-r .tsrti "l* .St+-t e-: *,1-1Y

4-{ r*i, lJ 4L, e oJJ'=-d ,&"A &-f 6t-o,5:I;

.,1r l-u,l 4-5 4-L c1.rSl ..r,-t*:,! x-y.#l tt- 1: c,S-,p-

s_215 6[-t1rp.>J Jt*ot M )JI:JS ,.:-,1 ;5L 0 = Loo

i <)> tttF d.. d u:it\B eA 6,ls6.Lb,-.

..t^5 '-; ,J,Ll. r.v---9

t-lf d.... JS.8

)l;i b.:,-l;: l.rJ-p l-ot d:-, c.,L9;1-{f

,Sl^ pl) Jer4 V. A J4), J9 AB e stL. ;t-S ,f
q JU-a. J--lg o:-;*i .11.1-p.r .rrKrLrU C47.1: Y rad/S

dilr,6<j c-iUB J'.: ;\.+t-.t F-lil Lradls2 bli.

\BC 6,e1[-.,-'.AB dJjti jl ..r..l JLel Ms sll;.S ,sJ.i

Lil.l, L.t l-,1 .li e o.r-y ! kg J)J.BC .l.ti!.l;o..Jn5 J*{
l-r! -b st c;lj.(,. 6.-1tr .1., .i-

Ms = \"/oo N.m CCW ul:+
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aa.i,a ,o vJo pl,,>l .S.ri*-, - p.l.j ,l.as 4..

6,1,-,;11i*.>a L-., dU .ab )t OA .-LJ l-qv

.JS.-r, ,JlJ3: rJ<:ct* d-{---" -1r [i o rad/S J\t A" .4li

S;JL y-; -t lsls 4;5r7t ,t>-l ;;31OA 6 ;asy 6)1

-,t*-- lJ \. kg lfi ?AB 5,,-)\ {. + )-a:' B .-(*

.r;5

g=rvtN
Yl-r+

t-lv dL.. JS.l

m f* ar ;l-t-S ,-.o ,J$L ,5--: if lr \-tf

4r -fu.e_?l J* 4{:-J.a Jr.(- ,+ L,-i

.;31 * 6ss J.D t3f L a.eya.',r|(,.!}LL,.$loli

4-i -stf ,t{j ./5 ojl.Lil o D .>ef ft .t:f u, .'t:1

d_f t-,' ,,tJ-S S;tt *A ^S;i il .r: ol., 6 q*
l-, 

1"---r- a 6la''-il; -eJ- ,*..p jll,-,.uK: r.r9-r, C!-
lJ Li-r" .J5 .1*{ ,JS.,, 6t tt e-' B 6.gldi'.J 1r

oJ-ls.rL.rt"i; J,aS j- :t f -* Abfr- qtl, q

.r5 Jt i l, F_,

t-tA di..^. JS.s

.r-r5 F q rA m JJt ,, '*l_&".5i 
1-qq

./ti Lf iJt*.:JL-';l d1i45 e-S u-ty J.J-i )J
t-.l, gU 4-f ;l ..r,,L.i,r, ,Sf t Uf ./1 m/s2

,-tjt-.i .,!t-.t ,.it--i .-rL'-; ,S -F I f ,-b "Sl 
.tt-S ,t

l-t+ 6lj>AB c--;l'<,- 4tt-r , t' 1-10

CB ,51 b9 t oJ-i oJill OA ,A by s o:y ./A kg

OA fl.c.*l c-l.5 r-L.c-..1 &l-il.JrE.rlrr a5

,Sl^ plj uo.a Jct"= t rad/s2 .5lr-,,91; -,1'-.r.,5lrlr

f ))ae t5 J^ CB 9 OA 6 Jb t, .-Uti (0" = Y rad/s

.-t;5 Vb &,"J 0,-l 2: \ CB J tsl: 6,err' ,:Jc-iL.u, AB

f f Jl-rt .r A tl*;l J 1-Y dllJ .11 o:Li:-l I ::tA*:r)

(.r.5 J- lJ 4L.-, 6f yt:S

BC= [i.YN (.ri.15) :tr

t-14 dL- Js.i

r- ;L45U ,#* 6st t .;;LJ .i- ;:1-11

e:f :1 o$u-;ll c-rL-al t)-r- r c-!.11 6 Jt*.;l

J-r A , LV tm lfi 9,6t-y dilF- F e:f

-; Jl .ry'l o:U: -l ...t-.x ), (,lrJ q-U) u-V, y>,'

,.rJ<- JL- .rr ,* ll-:,1 6 Jb , O ,$i 9 .yz-, 4-l

6lc,_91-1 ./b i ,gly. 6,laL,.\ r.r-9.i o:l: r, c4u ',t* .e:-l

n--.91-1 
-11 ,-*.8 ot- n,. r)i A,5t+-91; t>ef s f d 4sl

c, .J-.iL,rr J- ;r.5 6 +5 o.-rt .# j--; e F*
.)rJ,l Jt "t- J O $i: -,1.r ,g;;t:if € &:_h

rSJ..,
I

_

-+*
,. O,() = Cl

t-1t {X.., JS.$
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A.l JLtt- " ?-6 j4

l-l= \\/V\"n/s

ko rltO Jp J+ csYt'r &*i JJ*,lJ-i U ;-r,l
,J.5 J it a o'l'_+-).r:5 .7t- tt ,)t-dU .J..,;tJl .c-l

b-* ,h:-rl o+ "=,*l l1 r-;+*"il: c'. f ssFJD \3f
rr=A.. IDITI r i = LO. fllrn r nt = 0,kg y-rU.r..r;5

D 1o:r-S ,y-F-Vl1et= \,8 -l 0= t0o.fte= 00. ttilII

.{5 *.,L.-- l-,1

:tr

?-1. I d:* Js.l,

L-;,JS*" J -,-.t,J.L;*..-r<, &Li 1-\' Y

tSs.s i f Jr;. ,:i 6tat-f ^ ! e3 
'59'-f .gto6;l;

a;-.!lr; iLdU B .tt4--<r rSl .c-l .rf u(; ,_ts\ P
.,r5 ;rr-- A $-F qJll :S 6,j 6,lnL1\ ,tyJ,

l--.-r-

?-l.Y di*" Jlst

co = Y/11 rad/s

L'jtl ,.43J' q, n-f e-f l: 6 -* @ 6lt-'-913 \3f

.-t15 ^.-t-, .J-2ut

*lr

.(:$ L r \o kg lJ--? C,j;lF- *L1-\..

o:f dl; ,rbl * 6il JA &iJ 1r;ati fr? t' 6"-f

r.tLj C! r B tpl ir,1 ,,5t:+- 5t<trl ,-{"-} fl .c*'l

;l +J- {<.,t*," llA.gtg;l dlqJlj,-,ti,J.-iL ,/Y, 
,,11

-rt--.- o>J,J ta-2 oli orl: dtj-i +-y 1r.l;5-.:Jt--
.r5

v
I

I

I

lrr = 0.30

?-l' ' <li.- JS.i

f f L.+^; a+ r.,1l-l 9Lrl rtltL, .;r \-1'\

./LdU y; t r-i.rL.a; ;ti,n .1: Jt.,yt r.,1r-ib L.;sFJ.

}4b ,r1,.l" o:Li;l +jLl .r.oj r.J9{ .-,:--l +-r.5 -21 
15 jtr;

.t-f e rlj Jd-i t 1'.rj r.;y crLil Lfj-a J-r,,r$;

.-lLr .-rU ,fu-/ 4i c-i*i O Ott Sa;.6 \s-c .et
eS m 1* ,. & g-a t[, q d{ dYti c,,.--: e oJlL

f t .tF,l ,Jf ,Jij-).r ,.'...1 .-u LJ O Jr 4J,ltl)i

,rt-p iU OG a.J9l rl.u,l 2 osy G .,+ d)! c*i ;.,+

t-l1 <Ll* JlS,i
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a><b ;s *L et-et .S.:+-, - F.l.i ..t- A.Y

daf-i ,51. ,.21'.2 ,,3.* \ :-f _f ..r"j;l: ;;,a .lAY kg

6,lr-.-jl; U.* t-;.i -;.t J J-S g, gl.lg: Y. . . fev/min

.*bit' L1 .c*l y., . (YZ)1. = \., v 14flsJ-lJ,,l-:J

jl J-b e6ti;r=+-^ J )-p-f Jfl o, jl ,rr.r5

It-n-l .rilt--r dbl.,,ri tr *-U, ti:llL- .p.l: ;: alr,.-l

0 = 1 . 
o ,5-J q9l; ,Slt ls A ,i, J >sls 6si1lli., .or!

1-f 4-L,lJ ;-,- _191;.,5 ,{--s aL,.l-2 ;l ::lgQ).-r{ Vb
(.{5 o:t"r..l 6}yl;,:S f t bl* q B tt*;l tl

A=\oYYN :tf

75 mm

\
---a

32.5 mm

_Y

''?42.5 
mm

"*{
t-l .A {[.... JS.i,

6-:t+ *l-- r, ;lm 1-f al ,J<- T f? 1-\.\

r, r--a -rft .-rt..r-: 'ir "*-& q 6 or-i J.S.jJ Jt.S,-

L-o1 .l-f- cJt-;l coJ*.l crb dtj.; q$J..1r ,,Jti l.'.,i,a

) ffiV lJ+ jl .q5 r-*'J bA ^$i rJ9l.',t:-!.:.y-i

.# .b-* !*E 5r<Lrl

?-l '? df.... JS.l

F= Y/'\Y N

G f* t' t u. e-S -Ls Y' drli,u i.r 1-\ 'r
)-r1,y L-,a.-t-l!"r G Jr Y'Y mm bj;,l,'^i Lt*i.5lll.r

JJr dr.iq 6l- g Y'o JlJ..*i p eU.f;-.-J .rl+

i.* cSl+'-91; cr.* roJ-i clb,)l.ji c-.*iJr.,1r ..di.r,

,-,--l-rr It t*.1-1 o:;rl9 F.tt<Lrl esi *>*l Y rad/s

..r.5vb 4-r
qlr

or= 3 rad/s-*

?-l'Y df..- JS.8

I J-* tm lfi e-' s =;lj<,- {-'tr.l.r1-1.1
,.:*t 

"l*a:, .f.t{-il J) !i {5 ,&f .gbl-(:b ol,*-a

d"ti ;r .riil Cl" t ;-! Si"U I 
'sty J<- atU

,r+.t{ Ji:I, il N csti .tt{ e Lr; ,.13(- cJt- ;l .':*l

j-=,.t rrr-: br il .rt rLrU* b * d dlqJlj ./S r
.J5

t\

/.

?-l'? 1l'*'.r JSi

lJ--? q ,rlelr jl;>l :-r-r &-AB Jjtlu 1-\ ' 0

,li.i-1.-*,1-r-j 1t'-:9 ot1-.G Jr fJ+ f y ,g,lsl:./1kg

Vt 4- JiA ir-" J 11.94, ..r-!.f YA mm -rlttG Jf
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A.f JEt... t-A o!+

&-rt-r 
"1., 

gt#tr: &aF 6to5uJj, ) 1-\'1

,.r 15,r,-b,t"- ptr lr -l-!.t.ir C.S-LS Yi1 dilJt<,-

15 1-glule,J ;r .J.:1L-i I f ,$luiJi )lF ilt a;e

rr*et-rU c-{? Ji d., ,Slq-llj .tef .-r-iti"/ 0 = Y' o

A ;r L-rrpl o te.nJ.1 .5lt-jl-; -.,k-i .c..'l Y rad/s yly

Y1N J-,lr, P AtijE c-'; \B JA bV.:Vi iB I

Pf qS,gL",Svl; lf s StSLel ;l .-t::5 cr::- l.r

.J-Li

d = \A/YV rad/s2 ccw

R4=Ol.ON9 Rs=\/Y'AN

aA = \1101 m/s2 t aB = \V/\V m/s2

P-l .1 di* JS.r,

:tr U= 
*bcos0-ssing)

o, =m(gsino -r.ore{t-

o,,=*l(scoso+"ri"e{t

0,-1 = 0Y/\o

1t -l .5111: a5 m l* q :J.r d:ri 1-t .V

o.rlr r;t-.i.i ql.2l a+ .t-tl.f O $fi Jf ku -tU j:*|,^3

cJL--.,1.r ,-furi nS d-r J c* 'l .J*i )J +il.rl.,;i.o.r-i

o:l: a c.1t-.i .,cll :t- tl.,;l .l, ci,S )l;t e = o 2: 2 tslf*

t ,2 n 6)o+li -* , (i.gh--911 ,-.,b-j! 611 6laL'.ls .sy,-f

g St .q ,y*; e ,2t u-41; rsf \O , \ls 6si

" 
*U d -1ua li o-.0 eS 6,iti' Fl-t- ,Jj;i., a = , /o

.r.:5

:tr

)tm l)a a-; u:;lyS'- ,F e., s!131-\'A

o-r-.! .rly-9i ..F-1".-!-t B 3 A ,gtoufuli h-ti ilt ,-Je

.J-S Lt' '.' < f .;il rl.r,l 1r .!l-1 rl'* & D uy L, 9

dt--X )11911 ,- 6ldo.J l-s }u J.*b .rr, ;l 4l9,g9rs

.JjS dr.-J di-t :llJ;9J.. &*i +;B a-$

;l
.#l-''']

?-l . A.J't-

?-l ,Y 4L., JS.i
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n gsi rl.t-; .5lrlr 6iL. ,4-:' Sar- ) 1-\ I Y

.r. ,F ,-ti ^aZ;r rilrl;i t"r;i;l ,.1.r51 d .r^it"r, 6iUl

1VJ' , m l-F dl-rb "(ibl ,'l ..1-l 0.r..! ,f in ar^'

1l h +J-ab u. ,lfi f t tA .961;l ^ri; Jf k ,st*tr-3

O * ,f-WEUL Jl- Lf ,:t- ./Al r,t-. .ri\u, A

L-,' J. o")lJ F ,fV ,Sli C!,-Slol"il-, .*>-,llo .r1lr'.

491 6)e'-91.2 Vf 6-trL t; *-yi c,*J, C ^Lil g i-fr
a,,l; b.-(iUl :st€L':{..t-L;:t4,_l jF cJt- ;ll-1i9' A

-.rL:-i.+5 J::ti .:i.r y 4 ,fr-tB 1A 1i olto
.S:-tiira a-J9l ,5lu.llj urtr-.i U lr La.<iUl a:J1l dla,3u

e-ft lU or ,r.L-E'-t'i 'f*4- 
rS-.:e-.) J,-,.<.;Jt*S,-

otfu-t;.5tr- Li J] .5ti* &-..r-t J6;.*r,

"lli6ra .Jai .c;L \AqY JL;: flK.-1.,1r ,rlLJl ;^,

J-"r- lr Fr.,.ij '\. 
11.t5 ,-o 45 .<iUl fl L Yo. ft

i \ Y. . .J,6 4.h t t^.<ibl , .fli6-.," Lfr .tf ,-t
q .rL;..: 11t3, ,S-- s .; J:-li:a cSr> .,-.*ilr dJ9

.(dit,J, dr.rtj \.. . [p grrg

n={,^,[, #).?]" :lr
0

t-llrd!-Js,i

t-lll&..-JlS.l

4tL: . t' ,Jt#l 9.: .(-;;5 6Lr.*I; ) 1-l \ .

J) CrlJ )S*:, 6lr,--b -rt^ t 2: c5r.- u. t_rp 'f|&
L-o.,1 c-u! o:l: ,.11': 4t-f .1: d-. Jt .*lt.,r dU Git

t lfi jl .J-5 J-.!i.j l-ii d 4sl 6,lu-il3 y't' 1 ,5J

.S )Zi-e tr.*D 'tt<Lrl

a=E cw\l Yl.l+

&-,Stt;l l1 1l:11j.JK qlit il )<; ) l-t I \

$t-^^ bl--,,J l.l *r-t-S \Y. Mg.;tr.$r./tltjj.l.16

;r ..:jJ.--Li.1r G f .,. g, J,t ,F.-,<, r,.Li ,5:

1oJ-l J:tA eV*.' jT.oJ-i orlr rrtli c^1iy

Jl .c*l .ri l:iJ y1 ,b3alS c3;- 2t 6f la,>aa

l; er1.1Lf eV* r-1 oJ-i Jt-rtF .tt<t l 6J.; ,f
-,t-.> 6'J1 :l A ,SV*.r.r^i 6.rt- ;l ,- rlaU)t

.r5
F=Y[. kN *lr

?-ll.<[..-JS.i
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A.A ,S3tl S:6 J"tlS,' ?-? j4

rf-i".ffi
6jif g sS 4lg,l?-?

:i* ,S:sl-f 3 o1! .i cS y SU e 3ll s tS Js.'l .Y-V -l f-1 .5Lrr::1 .,1: .:l;5 .*:- 4'JtL, ft*^
;: 6 6-Lr1,j ,s'*4' jt 1t u:V cS7 ,J*i st J-nl i/-l l5 f.rt-.r, tdi t: .f-)-l -rtSil-r fr I ,f.a:. .rl;! ;l
.i1.,*1.i fi-jlj ,.t':9; yl1-;S l.as;- ,?s o;}-e t .qt-"f .,it-U ,r"jJl ,S! C"b ,* dl-6rL*, rl:y*, .5Lil

rrr-,11i.:*.t 61.r.:jJ.:.,.g;tnd5f .lr.f*U;.p 5.; o.l cSl+rl; l.til.1: ,53.;l b-UJ J"l*j tt 1.2 c--e ,u
6f Jl _.)'+ 1r sT.lt 6; JlFtl./S dr:r, ! cAjUF-.t eJtl: tlS o/st;l o:Li;l \ur .rlJ*ii

f# * e 'zSy J:?J3 elt. ejtl s sS J,*-l 6 t.S e tf U,r"ilJ J'(,"i "#J 
rrljq:"1 j,l .r-:U

.Ji.5J,rr o:l:

J LiiL7 
"fb, 

g.3;l ,c* ,$',,l.-,rt.5,'".ot-i, r -L--lb 6 t-r,l V-iL-g {':.*'d/-l li4'.;ljt #
trr.5f+lf ,ft.J;:lys.iJ: t$"t-| C.bV-V -rl-1 ,gt6-*1:61.l;sly tt;let' rSlosi,.<i-)l

p+ .** ))y )) t-t s f.-f .gLtr:1 .,1) .J":...o llli ,y"L.. f-.." "l,t 
- J* .1, taJi :y-;15 ;K",n 1: tSi.S j,-l

l; ls :y:'4 i yl4;t-at 
"bU 

6 lf rrtl: .rK ,-*t" ,,o U t",.:l: f:.ri lJ Y-V -l f-1 ,gLrr::'1 J3'.."1 .c.,[-;i

-.)J

l,'ln,-|1f r tar.r* tlJ

.+)-5 .rk .r-j \l-t: Ly r Ch f-1 d:+ 9 ).ai' t* +F 6:i Jo-r; .r.: ;t+,1 rK
(t=lF.dr t- U=l(Fcosa)r/s

ft OL-) .)Jr -,1) F jl 4L,ij jf :Q,Sj)J.dq,1t? dr arl .,1: d
:l.t:.i-l F inr t-'-51'; a.JtJ<Jl d/-lJlK-l JrL..l-Ya J* -r, ..r-tr.f

Jo-; o.t-: lta"t 1t5 l-lel .c.,"1 d, ;.-'V sl:y 2lJ,it cls 3 o4t./-te,.tb

.:;1.9 r.li $ f .)Jr -;r :-L" 1*..t ,SU I gtr,-,, r-L-, ,'illl M ,]'^-f

:i E ti a-xb i 6 ,rJ4 t' t >.2\ M=Fb'J:-f r-t \ j*' .t-j,-t

d0 ,;ll^-l q f_.^7 d, J|-,) '>l- u-b .;: .Jr:,re ,,rLlj lt ,S € '>S 7

P-l I JS.t .;rC $b A'B' ,,, AB L; s o*.fr

LE ->{, .A' Jf d0 c)l.t'l q rrll-9r 
'* 

tAB" \ JtiJl JJI ,giJS -b l rli.1-er b cSf C-l ol-rC

It-?".;t oaJV Jls l.n+;.1.:.J5,r.r ;s\.&-t,S:i tK [nl* jl ,F- L-; ,* gta"ltl5.J[i:;t ,.1){; ,s: t---J,!

Jt-..e| 9F* ..j>ti :t ,hf ft .,>,t du=F (b d0)= M d0 .s;ly ,rJl..d es7 jlsst r:-1 ;l ;u 45 oJ-:
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'>l;ltt A- ;tla->.ie 6 M J-f L''i oJ--: gt+,ltK e)3J>u .ll-rl: .i- .gL3l;r .t:-5,-l rib oJ,-i gL+,I .1t5 rF

:U .:-l yly r,,.:-l CS 7 a^;4
u=luAe

,s,l^.+ ,S3fl

,)i cJJ- ry) a*' -f ,Sl,t:-l- 1,-..r ,* 6,jjl Lje; dk t: o1!.i- ,* 6,jll 6l;i dqlt;l .lr5l

.d'l o.:Li:-l .C*l oli o:l: !,1":.; 1-\ Y Jft, .2> 6 a*ita 2>

Iti = l.iQ)

(o) Jta;l (b) *lu zea Js> 6l2es

t-l r Jsl

(c) r-:- 1o,rJJ cJp

U 
-, 

! ,.li oll: ul5 3 o.:.9,r 
^rsT lf *5 -t-o:,r, dt-! lJ Jti:;t Jt- J) ?J-, ,,--+ 1-\ Ya ,!<-: .JliJl (a)

,S3rlc51;l: a----.-- ,J5..'rlrrQ J otr.T' =lmiD2 g..-7;l mi (fr t oJ! y' ,k a3tl .8rr cS7 D 6p
:! .-r-!"r T =Ztmiuz - luzZm,

(1-v)

.c,*l d':L, .LJ.tt , r*, J b.Jl Frr"." JLUI 9r -f 6lt. nLilJ 
arr-l

O 1l ot:sK.!t-i -13,+.. Jj-- a 6l*--jl; \tef t 1-\Yb J<, :-L" p-..t .c.llj ).ra Jf ,ll.l9r O)

{'...--.+ S-s e,lr. ir-l;L^i ,7,=}m;(r,r)' ;l c,*l osVmi l-* r-r rsld-ry..,i,r-^i.aa ,sJ;l l-;rasr
r ir*llh , Io =2m,r,2 lr c,*l )lO Jr erj oL" Ll .-r-lr.f 7 =|ofZm,ri2

n-^)

6 tf J.^lf J;:; )J- LJ .r-r- +_r, c:-21: :_9.7y qJlJlr I Jti:ll .glr, & 6Jll L:\21: 6 ,r:.oLli r
..:-l ,,(1 ol+lt -l: d-1*,L-:
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A.V ,$tl s r5 hlr, ?-2 jS,.

+.E^J 1: .-5 Jt- .,1) .- *"1 4^;4 J) ,JS cS 7.gt.,11: 1-lfc ,$: :! C* ..t i.? :t ,F c.5r> (c)

ls mi 1.,+ \ ,Sld-t- o-2'> lti ,L.e ,-,.J-:Uu, a iSi ,g,lu-5lj Jef S u ;7l;'.G .;r ari lf f -t -e)r -b tr-f

rJQ .or-.i o:l: oL1.-i J<- ;fU,pi @ p- lf f yq # jer-t J D e- lf f t t9r I itli,-l

p---t .rl;i a-JS ,g}ll L* !*-,27, '>y-"" q lt :! f..." ,Jl-;- cSjjl .k-J;J diE .-<.5 q .),5

:.r-l-lQ 'e-tc/

T =ztmiui =z;^,(r' * p?r' +f,p,o.ose)

rr-l.rL-.: .cJf -'FU t+i :l tslyC,r!1l: r-6-1 Ltr ,fy -: *J51: 'S* t* u.u l rtt ,sja

4i4 .2t t) o2f \ of Lp.i"rl=t U-ii

auZm,p, cos0 = @DZm,y, =0
:.,11 .:-l .rtt e -& f* ,k ,SJll ,-t-, .,>-,1 Zm,yi = mi = 0 d 

"*la.,T 
;l

-t
:L- T= |u'\m, +|to2Zm,p!

(1-1)

r5.t-or,r, Ol; g-*r q ,* eitl ^\lt;.,.| .c-l ti lfr f y Jf t' ,-r;;l !1". 7 oi J: 15

l.2l:,,-".1 ,JS.* t13,,l;o.gla.;6l.qf3-4 f \.fi f tJr@ ";lys\ter r (fr f r" )l;::lc-.er,
.Jj!"r

jl .r-5 irt"i i Cu-,.r:+.fi f t Jf Clut &er 
- 

J.;:lie\ L^;-o 2>,5r> u.:...,> 6)jt
.iy rlLn \ t Cts-f 1: -t-J ,4; 1-A eiul.,1 C,,tit r, 6 

"rU" 
4qtL, .ri,l JL.a J-eJr'gl;l: nli:.J -f i C e5 ti-!i

\ t-*i-.a f tLS.,> 6la u,:.g AJtl -&-t fl .r-l-rQ .J:5.,, J,-, O 4tA -uib aJi'.J ,,-l 2: C l1i,:11: il.t a..

:c--:,9; 6;A olj A

(1-\')

fl 6:-#'l LE-y, JL-.t-,-).r-11 *:*.r, fJ. {&.r _f & AStl elt\t-L dulr t-f r:i..f .r:

rir-,L-t,'h'U g ),,:4 *& f* "i-.St;.ry rrlg>1-q dL,lJ JrL, 9y do1lJ.Sq * ff fr.../

Lfr g-l: .rttf ..t-!"f Pito ,iiti, *5 .:*l @XPi ':tA.cV .;l:y ylr' J o))t 
f f f .r q o-J dl o;i

.c,*t L-l J t-L olqlr ,-,.1 ,J"tS atL; ptjj 6 ,}Lrm,(p,r)' =|a22m,p7 =17o2 >-*.r' ;;7 L-t 
^lcl., .r,
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d.ri., )J .*L t l-pl .SJ.L- - F.l.j ,|.ai A.A

g.i;l- rlJ aJoh.o 9 Jii.jl+ ,Sjtl
4.;i .ii 6 t-*c 6,1ii:L-.*u .rt* J:a; q r-v ,51 ;r % ,1.:-)r .-1"-q dj : vg llb Jr*h .sjrrr
r*t-, .-f*ib, Aitl * ra d ..:-,1 -P s oj-l 6bl; F 11 Lal-,,* l^,o !--l .-t-: ;t+ll .1l5 .:L.i (U 6V {.) U'

.srr_l
6f 6lr-L-Y j='...;r_eI-i -L-fi o.1!5;>.glyY-Vrln.1r\"-\VnJrL, p_6j;l_tKo!t.r

:4- aL'.ls ir,-t .J-} o.:l: ,r..r,ri .rl;i .rK fr-.'-

tr-n
oi-3ue &f sJ6:., t-p:-l^" ,*^r 4 ell oy ^4\ 6 .,,t*^ ;il€Jt<,,rtt<, fu -f s.t-f ss

(n-riL7 6t*.9t-:*l q).irB cSLol* b, f.,Sss J.J-: ft+t ,K JS Ui_r s1*C -i;^- AV".:t\o

J) g----? ..ltK. ,r;; jl 
"JU ,J#q 63Jl *.bj1y LVr riii 4rUl +r r,r.-7 ,k 4.31L7^ rrr- ti c*l .get^.-

Absi ,,5j"U U otV Kir., b:* rU1-1 =[f .:*ii g"a l.1 *l:L,.;r-l Ol-r,g -&t ,*-.h t..p! of.r..

.-t'.!tr -i* qrt?

63-,-lLV, tr,1; (f*A)11-,1j o:t;' .l ,t-1, fA a'. ].a:'.-L, lL-l sl 6la-e_2 >.',Sltll t-f 4!ulJ 
^?"1+

cssy 6l::;-'l .) *rrt- alasi f 
r rtS ,!u u (-r..1^+ .rr .-,t ";*l .#-! i .:Yt-jl -2r ,r(*Yr o$ o.;3!

6-+ tSjfl rrlr.=;; Lfr Af 4L?.:3, J,rl3,- G-fs oye -;:),rbl:.St<trl elasi 6;b )S; (qit+

J;-"-l 6lr- cSlq5b ,,tjq 6, jll e>lr*;: Lfr AVs t -r-tr.f cS 7 -b tt-r uy .5LJl 9 S r>,:, c.,LJi dS

.C,*l ,-iL;
* cL.j FtJ .i){--t di J: 6 U;i f-\VaaJ.:L, Jg q ;;l-t,,/l: ,S3tl_ tK o&l-r -&, e-.h *

.,.:-l r.,ti o

clszr' 4vt u- te :l;i a*; ;l +! g-.1"r l6v, t-p -L r* 6. el-t ls tsStl - g Jj-.1 ;s1
p_'-.:- L; t-# 1*,J d--il Jt -r .5143; 4^ii,J.' .e t J"a:. .-j-, lL*?l 1l 6la-ca >,' ))-r. )s .{ ,*):-l JL;

c4l'pl J u/-U.il cSW-r ,JJ-t r)a*-rt5|r' ;;3^-r .rur-S oa*r rJ.Lo:,rr glr",l -1l5 6 .r-b.lr+ ulS .l o-t.i lj.+,

'JF 1*t -b tt-r cS 7 'h tt.r-b.^:..r -r,-tr f*r-
"<, dJ .-> ,s syy crlr*g i J--asg qt+,| -rts 6 avti dr" F,i...- nhrr 4 ,sJtr-.,1t5 a,.t.:L,l"J

L-)+ 6t-P +! 1-.-r...'t".:L c.xl: :fs ,_t<+s' rf,U,rl-t: cr<Jti 6t<trlJt .J; -f {..S€ -)l}J JK;IS-

;t uS,- o3-J' a--1al 
1n---.-.r. 6 ,-py.::f r-t-., Wi ,r* jS 1 u.a;,* JI .F;k-l .jt<Lrl ,S.ns,.' n5; ,-r-

.5b*;--- J-l-.J ,Sl1-. .*. ,Sjtt - tS ui-t-t )J)€ dr:i jl )Jt \ 5r t* ,. ,S3Jl - tS ,-tss.rlrl .rl;i+l

.r:*l .r-ir ,.*l o)|^bl J'u t+i.l:.St^(tal rjtay* ,rtu $ jl ;u 6jrjl .-r)Ul d r* q Jd, fL"l ,JIJ*S

www.konkur.in

forum.konkur.in



A.1 ,$tl g :6 J^tlg: ?-? j4

ol'
_ru r::*, .Ol_i 15 t-Jr-l.g1jT:L- .J-.x d,*, o1! c5-; ,Sll. 6jtl - 2lS gssl;r \'-1 ,iJ1 .,1: ;ii p&
)l )h :2j-, o$A s: :-*,!:11-9 '-L.o t' -t 6)ac"i-e ':S y,,1: e5 F 6Ji jl JeV rll3; .c.-l rllr; q c*;

:L- aL.; q ,*; .-t-: ;l+lt ;L( .rlr*i; ;l c,-l .:tLe 6 .l-i,r, s:d$ f-\ Y 4t lJ

p=du=F'dr=F.v
dt dt

J,-f ,Stl, ,el.:- t-rb q .Stt./ -l-r JLst -;l M L.er J .rti ,"JJ ,Jjlr.-) .*;,, a1v e dr !i .,1r d
:.r:*r- rJ.a:,re gt.",l .'1t5 5 c,*l tS,$ blt ro$ o.rl: +la*J .1: .J*-5 "l...yr 

o-t-X :1511 cll_f .,'--+ y os_2\ M

P=du -Mde =Madt dt

'5-t 1M 6,6c,aa- Jt .-u,:*" p--a 6ll,jl)oc- : Cly.tl) a7.>l;;;: -J/ 
t ot 9d0 ai.;: 6

sib blJ:.J,iL -,iJt-'u cSLAc-6; ia JM -Sl ,u"* r;_*€ o:-e;.il ,.-..a \ g.3;l J o)J.t c..:, (dli (-ru;u

:[ .:-,1 
-tl1.. ,f .gld;j Jlj .r:5 J* ,-11.";., t* \, M ,h_S s F ,Ss-,: r5t ..r.o:.r, r;,r 

-,11 ,Sitl e e .:*,1

P=F.v+Ma
aJ'l: .:t ,iLi Olj,r, sf", fL--"| f+ t- :-L" f.-. JS ,r<1t<, 6,jr:l ";*,r-b.,. 

tr ;*+^^ tJ JIJJ

:;l .:-l o1V )9J>.r ./-t4..tb 6lr' ,t-Y .htt .*- tSill - $
dU'= dT + dVr+ dV,

q5t+ ,gLnr; tS .t'-C JLrl fL*?l e-r/ t f-..? ; 5 c*,1 .db"lit' I JUi cSls'J )lS dU' ai 1r 6
4-t lr f,. "-ii jl L^rlt-f J JLt ,Sbsi JS .Jl-f .L:-,J Ji.- du';l $lo.r.-x )jbb dV" _e dVr ,>)\^.7 s: 6 F t

.+i.f \:,J, l) J-s-* a.dt ;. Jtg

P =!"'T=i +ir *i, =fi@ -vl
t g--+ ,Js .;S:lK. ,sJJl -# ,.rl:* tr ,rl,'r b.J*f -r Jt'r elati jl J".r Jl-i e5 d e 4L,'y" .".rl.lQ

:r:--:r; ;;-7 olig lJ.l^ri u)i,geJ-p f--- 4 elt 6 f-yrS r+;r:,1-t d:L";l .c*l jL-.11 ft-...

i ={ =!( !-i. " 
* 17r')

dt dtlz 2 )
1 t-- --\=lmla.v+v.al+latb2't

= *i.i +7a(a)=n .i + ua
?-f . r:*l G f -,, Jf l^si .*.t:'-iy.JJt::t fr 1o:9, € -tt:1l.e.gLrjrJ #+i.rR cli-r:6

.J;*:i:l.r:,1 c(-t, i .r i 1, f f I r5*:*l JaiJI ;-." cSTjl Jt- 6,lS j;lt
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al.

200 mm

t-1 aitd 4.Lt...

.11.t--i, gp ,S:.: -,. J.;J.l_l* u&b.A y ,Sst g-fr

6)V 6* ut q oJ; oJ.aqr .7LL q 6 \'' Nd-r-,,+ ;ti c-'.i

cJt--;l L* ft.rdi-s,.rl.r-J it- d)1. i-h *. t-r.l:2ly tri

f y e-l jl .r* \ a 61"-j; c--err.J,-LJ 5.; *. pr J-fo

J o)'.f L, kg afr f.,e .J;5 ,-,L.> ,S € ,-P \f m ,'L.ab 7*
\0. mm Fr tsy J:- 5i 6t, -trj LH rO bi f-fr f .f
jlf m 6le il .1r l.1 \ . . N dJ-,r- L-;.J--: -t-JJi ,;l-9-; ..:*l

.r*5 j=t Fr
....Rts--';; -1t *

( (I)-)#i,th;-r, "\31-u
N

orl: crt-.Li L* :ljl *J,, t: 6 ,4si tka ,.1!" -il :J-

t. (q/A\)=Y1Y N ilj; ,Ssi s \.. Nd;-15 rS-tiW rll,l 0,L.3

.rl-r-i.r-l f f p*;l or[i:-l t1 ..r.o:,r*,;t+,ltS t;'Jr.* Lf 6 aLj U .5t<trl 6s;e .Jca>n gt+,lttS

ti,,,-e.-,61;l:,r-n--l€ )js bi -,- \.. N 6t*.5 Vti 6-D .-.Aa-b;J ^-S SA 4-L-y, ,C.L-e.*,

oJ-t 6J c-iL-, tl-t 6 (t..+t..)/t..=YJrL,,rit., ?l:b,Sst J.A rLil tr-lrrQ..:-l uo =(Y..+t..)/t..fu

:b .:*,1 ,rl.,,. E_-d 6il J.-t- qt+.;l sS , U,osV -,r: tJj; jl -,L".--l t 4+::j tr .r-Q.f l'1 .:-,1 (f f -f Li

u r-z =toot#q (l)- (tez rin rs' p)= 5es J

:L.:-l ,)r.,si & ,3.3;l -#.f-lrrQ .'.:-l a.xi-e t, .,i5 ':,57 6lsl:1-fr

f, =!^u' *!7rr1L2 2 J
ar = 

[]+o(o.roa)' 
* 

]+o(o.rs )'r')- o

=0.650 of

o

::-*€ a4+ 6i;l-.26 aJrL,;l

lu ,-z = LTll 595 = 0.650 ar2 ar = 30.3 rad/s

:c--:e; ;t"4 bliu'lt Ln & CJtl ,-&t.itt* q

l, = I, ,r'f r = 
1 

oolo.r s)2 + (o.r o)' faf = 0.65uo2

:L *:*l JlJ,,J-:L a=Y,X rad/s 6 ,ri(;a \.. N gi Ly..r;.rJr;,.11-r;

o

[r=r.v] Proo = 100 (0.3X30.3) = 908 W 
=lr O

www.konkur.in

forum.konkur.in



Alt ,$yl s r5 hlr., ?-? jh.

.r..qo Cfl5li

U+ Jtlu; u F u,;t4Q .*Q<-l Po 6"/4 Jt6't ,5rr; t-g ,(1Wt ul)4^ "''-l Po t'e t gte C ,ll y'r" c>op ()f,

.>t>u/ fta,t ,(,np,* L* &-, ,ee t; Jt6tt 6ci ,&u/ /p ord cset iA y' d, .ura yit <sr(>Pct'

,*>ua fqt ,ta:', ,ho;, UtQ a^- q U)s 4il?6 'I{CE

*!;:7"'::;::,":.:;ii={.^ry"t';::'.;:,
,c:ul h, N C5t,, g)laol ahl) q bgP ,ctcru [*-l ,>

t-l' 4i9.i 4l'i...4

-;); o)Jr B f* f y el.tlt Y' kg lfr J \Y" mrl J* *.,F--,tr.i.r

,2>,*r- q J+ B .L;;.r-r€ tal JF cJlr-;l c--l ,;e LUt g 6 ;at3,
or-1*J ,:Sy J$:€ /il ,gt"-,ol11rA.gta-;l 6 JV;.r tl*,l Jtt* tjE 61"-,o1.1

d.r.9lq,9l;,:-c-. (a) c*,:Jl" ))U,g c:r"l'i l2 -P'lJ=..1'l,.i;--L fK:^ J

l) u;ll it- l-1 B s2j->r; c-e"-, (b) 3 :.1-r5,r-' 0 = l'ocr:'iJ" ;l 6 urlK:.a

.-S!okN/m p'fu.""U"

l, ft.* B s A 6Ln&I; ,.-U a;bq.f r 5t<t rl jl .lrf .W-e ! :J-

.$f F r, gter.;s ;i-t'e

,,1) co-lr.-i.i -S tt )i r0 = Y'o ! e = o a$JA il CS f ,* :t.(a) r:*,

,2sVr,>21"e ,;l.s b)1-il ;U $ fl.r;lJ:.e+,1 .gjjl alrl,.. 9V, '>sW aa"i

.':*l (ti-r=o .l-l.*Q.rlli jl+.;l :6 C-&t A:i € ost' 6i tt,g6,.h
:j,73 ,rs;Lir- oLrl.l o!. to 6la'-js \teJa J ln f -f un t?f g., .g:tlr o-Lj Ii., 6la>-b $ f o-n

.u-iCgJ.r,c.t*,| Do=dEtt e5i-l u +-y3C,.>-er-tt:* jify)lo.:[iil t,JrLqohlt;,-l .:;l:

:L .:-"1 -rlJ Y'o d-:dJ, t.r a!, ,k.Sjft "f-l.tQ

lr =t ^lr' *L7r'1
L2 2l

r = 
f,rzo>(o.rooa,)' 

. i(iore.2)'Y' = 2.tu02

:L.:-l tlt. s -r-ti"f ff f y {,i;;1r..; , b)s-t}Lev ll-n,-Jif,-tiq d) -#

o
o
o

o

b% = w^hl

lui-, = Lr +A% ]

LVr =20(9.81)(0.600cos30' -0.600) = -15.77 J

::-F,C e4 6i;l ohlr t: o-t i c"'"t' ,''-'rLi'' clrl: Jli t .)JSl

0=2.lVtt2 -15.77 ot=2.74 rad/s :lr

300
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l'" =i*'l

t,rSlri- a\!rt F_.r Jl$)

:oS y-,5 ,; -h tt f-.n )l ,s-f ls i5 *5 12 iU; JS .gl; .(b) ,L-

LV"=j(soooxo.600-0.+so)'-e=56.3 J o

llyt A Jl- "J.f u;rJ .,1.r c,-.ilJ! t3.-, A $d.,r,-ta.i C.yj3r .1:

fLV s =WLh)

:U .:-l ,t, ;si k.Sjyl rr-t.rr\ .rS 6,

, =+l:,roXr z)'IA)' =B.33u2a

:[ c*l Jtl Jl|,.tjq ,Sjtt -*
Av* = zole.st;(- 0.600) - -ttz .7 I

:t:-C 44-F 6,i;l alql., J: y-.:LL ql:l: .;lj U

l'=i'^''f

IUi_z=LT+LVr+AV,,) 0=(13.33 u3 -Ol -117.7 +56.3

un=2.15 mls Yl:a
j rl:,'e 

lt-?,.;l d--i, -rK 6 .rrjj .JL3 ebsi *i,ryj 
"!J-:; 

.1., ;t -H; ,.-.- _rSt ,f.; J-h :l
:l-rrr ,€lye tnj 1: '15.,,.)U-U tJ Jor"/ f$l .ri, tK 6 k t Cti

fU n, = tr) 117.7-56.3=t333u3
.c-l .J+ o.rri.'.,.-t o.rl;Lr l5

.toio el5lj

.p)L/ 1& sr(@ D t frQuf ttt4aJr" >t,,;nt t 2eno B p A ,> ot:n 7. oli g)bol sbsi ,fg(n r/,,!. O
./a,^t tr 2to'i 6r(f- "^t4^-6 .i^14 s Uryd;t ai t ps* ozti:*1 * I Cyyt ;t t*-t a.(s,.ftg @

t-ll ditoi {U....o

\" kg g.r+ c;l-,rl: t* tt;l &".f eoJ-l o:l: gtj"j gj*ti;:
1r .11 ...(,-.,p ..:,,1 \.. mm 

'r-f f f Jf ai ;sylfi 1Ui.9 o:yr

.rr 4tt-r .l.r ft.l" qlr t#i olr./ J $r. \. kg f-ra ,gl;lr OB c5iJ

.tt-<la.rl t{ ,iU ,*iti JJ'.". cgss t.V kg f.f * B -* .US -p
Lr.-*J +5 ,Jrt*^ .; rl"lt = \". kN/m ,r>.- .gl;l: -* .tlg nU
.--.'rJ, I fl.J5s. l* ,.rL; nt*,-6 L ,li-,.r,,/il c-i,,. r,

6ly..SlS$.al --e.""t+ s :5f Ln-r ,lr(- .:Jt- ;l ^i_P 
0= f,6o"

u* uu \terr (a) c*t ?-b.r-iq jt5 W*.rJ,-.# :t,Sf _h
..p x J-P "=# Fu- (b) -r .P t c4t t .91-til .,1:
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Alr ,$yt s )ts J^.1, ?-? j*,.

-Jr! 1't r;lr4 t;T Ot5:u,,r:i?.tt<trl i)Ul;t i;tf -#-e lr I "r;5.f +57 4;-,.;: grritK,:J-

.t_*cs e:sf ,:2$ u, O j A ,_pl ,8.J*, ;Ua +; Vc tst ,fq dj -p gt .-if
cJL- :l Vn jl .<{ p l-e) .J,:P birt AZ 45,,,--,rlr ey,0 = o a,. 0 = Loo )l cS f ,rb .1: (a)

ALA Jf kJ t^.*J jt .i- J^ ir:i-t, +y .1r galrn )L,)c, cl3K- q Q = o 1s 9 or,;i c.S7 \ Uf JJ<-

:6 C_F n, .-tS.r, bls1.r O

* =l{:,",')-o]*., .ll*u -o].*

= ] 
r o(o.rzrt[#)' * ]r,i = 6.83u2a

:r;.5 .1: 1 o-rri ..r--t ry =./Ylo m ojllJl *. B a33bL,t-- a 
JV

LV = LV s= o - z00Xe slJs- z(e.sr[0. 26s)= -44.2 J

,"f-l.xQ .c--l Ui-r= o (a':;p!n O

[ui-, = LT + Lv] 0 = 6.83 u'o- ++.2 ua = 2.s4 rn/s etr
:..*lr:Q .:t-5,g A?t o qi .lr 3 oJ);sL 6ld;,*J s* *.lj-l fl,.i ,-p x f-f! ,)* .*; b-lrJ.2: (b)

lui-r=ar+Lvr+w)
0 = 0 - z(r oxe.s r 

{ ry- ;) - t p.tr\o.ze5 + .r) + 
} trox' o' ),'

;.F,g 4+.5 c-.lr x _2lsr,' ,Sll, Oy al.:t " J- tr

x = 60.1 mm vlr
C* .;-l 6jyl 

"aSV 
r.y; "<,- 

aa.l ,rf:L q O) I (a).5lar:n 
-;.: oJri sr$ e-tri l5 rf rry9, -r,-t1

,rst -tl * ,fu L-f Ul t +:- rl,b.t 4lL, J,l F .-l oJ.au'f:";.rfSr- ,S- &-4+.p.lit<, aK!-l

.c.",:.; Ui+ \:,-ti-l rlh:q ,S3tl - .$

.l*i.o €Sj

tSs/*, ,,(.)ibt 74l ,(p-* 6e/ Jp/t)) ,*, S/, erb 6bt| ,o.o'i LVs ,2tV D t/n Ap Ct;s ,((prfp ,> q O
,UJ&4 l-4e) 1t+t SrC/L+-l ,,> E pU St^- e c.-t /--bo ,i-,i,;(). "; ,:,ti G)J Ju-oe" U btA p.6)tl, JC6"t

'c^'t Ul-, - o
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a->.i.a ,s.-J,." fL-?l .-Snl1*r - 
'..S 

.-[.'".l Alf

or-; t-rJ jJ<- cJt- :t clf -M \ o aJe 1-\ \ o

C!- iro-! u-J y tr 6f -r .sv 6ss.r;*J ''-r+ -r

+-5;l ;l ,,-r lr . * O f .t D :rr .JAls' -lt tl-t1-- J g I reJl

.-r-5 :b or-1* ui eL, i.h \ ls x = f m i..lL-,

.;*l \ Yo mm tlt O Jr tn iylfi 7V:'

U = ./A11 rnls

*--- "''-''\

:tr

ff'
2-l l0 di.s Js.',

rrL:i lr.t^" [n:11 -1r 6 1-A\ i:-,- a-fr 9.r 1-\ \1

.:Jt- ,5ly .J^r./ 
"r-:f 

1-l f-f ei;,.Jt- 1.r o-L,i o:l:

p A-S 6s_F dl-- -rr J ,iJ- f y st m 1S ,-F A

m f* JsB cJt - st.t-.-,-/'ft f rz..:11.:.5;.1ti

;l .f--- -* f y tter.t-t-,-S eS f * e;l- 4 est

u-J -. iJ{* c.Jt- -11-r ojl.r.il q 4<!.1 il ,-f,ls t^dl-

,_;i-l trgJ- toriL .J;5 .l*-J ,# 4 Jf .* .*"!
.J'JJ|,s,

?-l l7 {ti.... JS^t t-l I 13 df..- JtS.l

Jljt *
;l ri,U djil -itul,;f -* )t r).pL'-.1r)

(t3- fS li ;Y; F ,+-t^, Fr "t"* 
.tt(t rl

.jl.oi. JliL."o

-,1) oJ...i o.rl> dt.i.l ef -LS 
A +jl.;"| \ref \-\ \f

il .ri 6i u ,to *,.r:-l '/Y m/s ,-lr, optG dl4D'.J

t^.<lJ f.f f.;,1 yt;- ,t'iu';.! \io m ojlJll q 4ql

,?f f y [r;i .1-5.31y-j Lt'--i' .\ Y kg ;b .,-'lj
yt;,.JS.c*l 4= i..116 ,si C,t LV s f = Y\. mm

.*:-,ll N.m tlr J d..:ti O 2: jl($.al

U = f/. \ rnls :t-r

tj = 200 mm

io = 300 mm

t-llfdf....JS.i

J* + Ail'-- 
"!5 

l, L-; ,z;.2t.'u,3 t-t t t

o,s-is .rjr4 tL{ n--5 dltw \9 c*,1 o-t*i, dlj,9i o m

tr U ,3." to-r {tr JF cJt - ;l0 ,.-2114" !:.J di;)

f.rS .:lLal .r-* o{r-f J,-ti 6 Lfr a, I m/s .Jer

.-- ]y = 12 ks

[& = 210 mm
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AIA Jjt-- ?-? ji9q

.jr_r "(-- Jfu ^r ,{5rq 6- yr, Ch.;, 
1-\ \1

? Fz r c;l ;i- c-.H; lr o m I Y/o m )!ul a'. 

").L:..-\J J .

.gLa. l=, Ly:tt.c-l o-t-X orl: JLj^i r$:;l Y" kg

O ,J;i s> s s-#'/ n:-:lr$ c+tj -i.tU lJ? ti d+rk
.jy' .(-" tr .i. y' ,j.6 : .* et 4{ 3r .C*l .J-X l,

,,43y J) urr.l 4-4.tfu .J;,56' J;S t;i cSr.- ,-,-1.r

,ft ..r::".," ,Jg.r_r* Ln-re ,4-S :lt jit -JE q;t1

& c-r[ JlrL ,-u.il Jf s oJ) -.rJ>.;-. .,,S ;tr cJt- .1.: -,.;.:

ir+j t+ ?i B LJ 4-5 &-r 6 .t{,J..., crQ l, ttr:r

)3J--*r \/o rad/S dr ./.1) 6lr-'-is.ls.r- ,lSu, >sfJ

.))t
k = \/YV. kN/m Yl-r

t-l ll di....JS.r,

T

0) =,/h?\

jLij c-=*iJ, .1r c-il;S-- ,rt-L:.- dJJ 1-\ \V

t $11 t)-cra Fl.r- .:sf 
'l 

LaJ JJS- cJt- -11 
oJ-.X orl.:

,_!U )r 1.r .flKt al .J{ J..., 'J-l f 
t+.;l '5.,> ,* lt a

.c-l drf -)X*

vlr

2b

t-llYdj'-JS'i

otJl:*,, '5. u-.r -t 1* YY N 6t-! 6j,.J1-\ \A

otli:-r 4-W2- 
"plr 

o.rJ:i:a .t-r.,_s r.;19 .r:.-r ;5;;
\lA kg ,F f *,g|.;b ..li I P 4:r) J sy- L ol,,"a

..:*lVY mm eiLi-,1;a.. Jl- t<-i oyllj LL.i,9 ory

;!+l:) J_*, s,ri q rL-o:" sp ti JSt.rL* i.f
l4ji .r-r-ly-j LU e ri;b f-f , /00 kgGt-a' GE;-,'

, ,t)ti-r;* 6Lru;ltir rl.l'i c-t Jl ..:*,1 oI mm

1 jl .r.t l1 o:\* Ln N j\Jt tlf ,.t-.iL !:\ d qi*

..t S *b ,ijs* cJL- ;l a:-: u|;t>.,Jrt5 r-1,

t-llA4lt-..JS,i,
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azei-a ro v,l pL^.el 5=!:-tii"-,.-S.-t- Alt

^,/ tts

?-lfY 4L... JS.i

J<-.i ;tt .:* Ja;,,>tr-<,- dlj!.rr l-\Yf
t5r> t'J A>,ie;J 3 J::..A p J* t-ls J l-F dl-lb

,s-r- b.r iF c.Jt-- )l 0 = o +-f ;t tpi Jt .rS 6,
0 a-s .5tV 1r O ot5r5; u.6 4y ll B .gtaJl D.3f

.J;5 J*:J,i.-l 1.o L-LI

p =yfgb *tr

t- I ff dr- JS.i

1t*; .gllb o. kg fr* L.6tQ i_r- l-ttf
c.-*i j o)J-{ )f ,.3V )t^' Jf i = , lL f(t jyl.ti

-.0 ,:i 2: as tj g jt M = y(\- e-'l\0) N.m ,1t*f
J-5- cJt- 1r Q = o 9 tV in Jl .c-l gL_:t; l-...-

.-r,--13i .:-.t, .,19r o jl !,*, lJ ji ,Slu-sl) cr- ,.t-xL

?-lYf dr* Js.i
.-t:5q-J0=o

oJ-|J| Lt -,t, e;*S \Y.. .,$ Cf l-tV.

4-.i 0... ;l 6la:it- u:^t-s ef .gl;l: 1... tllrn

I .,r:a ilJi .l'*itu, nij, Y ;:U: 
'h 

pr y... rev/min

J+ f-.l l-2 rj-.-- Vl-l+ .-t35 r-t--, l: :V 7-* o-r-! {-l
.Jis,)l* -rt- .-l pr l .ill;Jf l-.--

cJl,---- ;l \ o kg lfr _.oA ,s-)l_t d*" 1-\ y l

4-r r+ rJJ::.-.r lt*-n J n;.:5 t^J dU c-:JJ, )l bJ<-

t-i ..ts"f o.rr-i.i l1 ,t = Y. kN/m .fu \ 6-p ,,_pl

LL,4-5 r=5 ,.-1$ dL+ lr ;i,h TWtl ilre; ra;.L
6h-;l; ie.e,gl,;lr ,,_riil e--1rJ,;l -11-r gtl,o

9c.-.=2 *L..- .{at-.: 6ss x jl .Sti Crl = [ rad/s

h = otlo ffIm :tr

r= 400mm

t-lf l di,.-JS.i

otg.lrL..

1t --r Yo. mm t_.t OA ct-S_E olo ,ftl-\yy

ts 4s 6-q ,(0 = o) dL; +-r , ,O JF j,*,ltj

1r ,.a-l Jr"S os* k = oYo N/m 
'* 

y ;ti +, J-a:.

e--b :t lpl .,;-1 ot.'$ M c.{|.-i ,-rb:S ..:-*l d}L Jt -

Jer4;7:l rF 
=--.-f 

d JnS ;r..-" jt+ \ O )J>,.

ui,il t> .iy a-i dJ-".r ffu q lr@= t rad/s 6lr_91;

r
I
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AIV Jit* ?-? iE.

@ = [/ol rod/S

.r:-l /L;l .l,u

:tr

orl: 1.lL.1.i u=*eJ, ;t u:;tj:*- "(":tr .t , 1-\ YA

.J-xL x = I / L fl .>tf a L-a-l o;S- c.JL-- _11 o.r--t

.s1K 4 rjLi g ,.ir". :l 6 .*y lt aL 6lo-rl ) te),
.#L.C 

'iVl ,.liLt O.5YJ _rr .51<Lrl ..r;5 .ii,t

1: l-r:,1 Y kg f_r+ ,-. ABC c;lji- + 1-\ Yq

6t*:"olr -r: Cjl_l "*t- 
q ;iA 6t6;t9 ory eryK- cJt-

\ M = I N.m c.iu J-ft' 4<.,ti^ ..- ..1 o.:f ..* .,.c'il

t_#,_l e.pt I t o5,5 Ul-19.: d., ,ttf ,J r;19 rri C .Sk-l

c.iL-rl aiLi ,51*1,.1; o;13,.r a,'t' m/s .-r* t A 6ta.;l 6

e L-,o1".:-o1.2 yr "5t3Lal ;l u;V LQ e 3rl Jyil .rs

"E-e il_r€ t-a.*D lfi jl..r;5 ..-t*, lJ t^.*l;

.tf
AE = ./.0{Y J :tr

P-l rYdr* Js.i

tol
"l

?-lY A {L... JS.i

t-Ifl di....Js.!

J_5,-- dlrl-;i e.S_# 1 c;tr51- ,-<*_s 1-\Yo

lfi | F-ttr nJ.l .c*l .r! YJ O 1l,t'1:J &l t-r*
;l 

"---1- 
fl .c-..1 or-: Jz:" "(*:, q .-$-, ;t^L, t kg

,3Jj ,5-" rJ)j t-.t oJ..X o.:l: JL.l.! d-.'iJr;19 clf- CJt-

\A.o 1l .r.l l-l di .5la{jlJ ,-z1a.J,-t*i 6lrlt +,. ef
..t-5 '-; ..1.>..>- v-. v J1

zlr0) = Yl,. rad./s

t- I ra di*" Js,i

\m f-r : b J-b t 4 r^ a,Li ..LJ e:1-\Yl
**f ,-Lj _,1r c;lr;K, .i--rtr,Sb.i., o.tf *. bly,_/

$J-i tal ,l.f- cJt-. ;l ol.:, o.:l: jtj.j d-..jJ".;t gi Jt
,-t*iti 

,", 
|-l aJara 6t-:,o1., ;r cJr.- q J.4" A ,Skll -l

't*Uf 0 6 O +Lii n, .li ,l-L,-.r gtio t, A AL;i u Jsr

.J.5 J# ,,>-l ,iu.a

?-lY? {l:* JS-!

.r-t<b Y. N.m/rad ,rL *, .,.:q4 ,:j 1-\ YV

,lr. gU +r, 1.r 1kg lF C c;l-ni_ 4,1! .t r *S

2: .rf- cJL--.,11 ^+ .Sl.!:*l J<-,+ .JJ+ ,);J

6i A 6la-31) Jef ,:r-rs La, oJ..i orb dt-:i jil e-f
uftlJ,rrl .J.5 i,..^J o1Ku, dU c.:*iJ, ;16 u"oy 11
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a:ei,a ,c .-l- pt..--l .dj.t -, - F.i..i, F AIA

.E-nc G# q )5 )-r'y

200 nrru

t- I rr dis Js-i

,_-:st;e r;-.1r ,*:l,raK; f,--i J jq fit(. 1-\lT

C-:lJi<,- r-1u-1r 6lr-'-j.1 \3 t4 d oJ.l .fl.h e:-h

L-6r q,o JlJ.0 t> ;siS* cJt-;l d .,.fu 1.2 ,5riy \'

J> J,(.,i ;ttr .r.;L )3J>-r \/o rad/s \0= o.,1.r .r:J,r"

;l 3.(-. -p )V >:-f G*- )l$'.$lori q.'; a,Li fjt'tl.
ojlJ-il r- u-t-i +--.,r tr-f .1r b-p ..l;5 J*,J lJ k t^'

Jllla.rl if -* J b&d i1-2 1l ..:.jr:'t orr..i.! 0'lffil

.,1r +f*;: t LL) L# .# "b*c 6|u,i3b I
.,:-l ;..;tJ .frt'rl ,1L ! r--Li,

:lr

t-lff d!.- JS.$

lfi J f . . Irrrl 1t-: e1 ,rSaS i.f 1-\ft

)L. t Cfi ..:*l Y. . fillTl g.r,+|fi LW 6l;b o' kg

-fu.51;b n5 6-P t,-!ts l-; ji s-.JJ-ts \ "
iF cJl> 1l aeyau Jt ..r;t..r-: dlj,-9i.:-l \lo kN/m

1t--:, q ,/J*S \.. ar? f r cor 1-\f.

L.i ./1 n/S r,o-t-i orl: 0l-Ll 4y ;) c\ " mm jJ.-lJr-j

It t* J. ttls N 
{'.!U Fl .r-<t .c. -l -*"' ;.-\ i-p

4 J.f .,r1;5.:b.:-,1j:f,r, A.+3t' slt6 uiy 2>

.JCi6'.rl ,.lr+ Ln 6

,-lY' 4!.., Jgl

;l o-r--i o.rb rJti.j .r[-l L n tJ, .S* VU 9r 1-\l\

B J A $V lL.il .1r e oJ.-..l {tL ;t5- .5-;! .SL"nl.,

clt-i.i c- ,*i-1,.1: Lr,;ti Jt .-r;t..r; ,f *.,)1.l..c)t.al

.J.JL ,e)f rlJi 5t<Lrl "r-r* .tsl p ,Su 0r.,.1 orb

1. t1.9,--r1gti-.n .-, l-r Lc-i,./-Ytt 
"J 

D ur ta3J,L'

.r.1^i Cd C.rt*-, *::- :>,uel C!-
[ -+tU e

U = -f \lqf 

-COS-

V " Yc*tb Y

qlr

P-lf l 4[.... JS.i,

C*.*,1) oJ-i orlr dt-:; ,r<,-il)lJjJ, \-\fY

,5t ..r.o:.r, JLeJI V,.* &- q tt t kW Jti \vYo rev/min

.J-iL \o kN/m ,r>.-.51;1.: siy t-j /.rkA;l &- l

)J->,' .J1 i6.'i tJ 6 ,sy-y 
'#* 

.-rtJFil rpl; llrir

ryj
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Atl Jil.,.. 7-? i4

f-l
2r

I
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zB

o

-A

?-lY? 4lis JS.i

rrJf-r ,it-;i 6,ly ,si;l 15 ,gl+l*J 1-\try

e-Jti;.r^*; ),,L'!,,>*J'u, o.:Li:+l -;S 6y:y 6l.ltl-;l

,-lr, r-1,,11 lJ? .\L,lp1!:j 
").'1U 

;si 0,";13 a5 c".'l.glc*,

,-pt -e.6 M e yl JJh:S L-r'lt,si ur 9 o)ytft

Ji u*l .tef q J o)-F ,LJ 6* ,:-i,! JLtl c/)t,

6r -t'.4,,43J' 1r tl.;l 5 foLr.l D j","-,fs 6-ts

,i^*-; 4^i 611a'.1.1"*l .-uLr .f! ,*rU.r-U:i 6-S-

q +t rJ-e-r: t-oori S ;:sVa J .5IS$-"1 t. * tSl-t

6; -h 611. ,SISL-al .c.-l )V M" )rlL:S q t+i .-r

P ,st-t, 6j 6taL,.l1.c-l jK ui 6e2 birt ,_)rN )l

,91-a1r; t-i .r;5 j*; M 6y; yl:.:S Ja-; o-r-l ..,.q

fJ:^)c/ gt+,l-1t5 rd*j 9 bC.2* dri ,J<iU-l ,-tt<t^rl

B.

,=(^rsing- +\ *lr

?-IYY 4lr* JS.i

,=''H=P

.'t1.5 .j*{ b;"- 6' mm -,yl ,-rllso tur

t- I flc {tr.... JtS,i

;l cl;S- cJt-- ;l ,rJ* pt a,'li*l ,*.;l-\fo

elr GS .ft<Lrl fl .tf u, [a; o-t.i orl.r dt-.i.i 4-r

6la--911 u3.*, Fl.t- 6.tj,[ r:."r.15 ,ft ,fy'.,11 c-';Lr

-;^t.lun.ri q .,.l.il q\ e:.t jAi ;,r- -,1r n-il-,:-l 6 b 0)

..t*5'.*;
- v--

:tr

P-lra <li* Js.r,

6-;lts-- .5,..,1! .1., ;l o-t--l o:l: dt.Li f--- 1-\Y"1

.1." n+ o-:; *t*.f , LV + ril-- ,4 jrU i 0J..1 ciL

Jt*"il J9 e-;bl;i f--." ..:*l J-a:, lr W \ ,r"--itu

J) f+ -Sl .s,-l [ls9tO -lr Cill t5l+*tt- r-K

;si +; s JJt JJS- JLo -r) o.l-i orb ,Jtji dU 1ay

'P* 
1.o jl ,..,*i 11 a 6le,-91; \Le)4 c.t-g..l o.:j G.fu

.+5 ,Jt,,-- B'B )t - (a) 1A'A JJp'. (-,iJl) Jf
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a-xi..o ts vJ,.a pt.el .l*:;.ii"- F.ij ,|.ai AY.

(fr \,r(5rU .-,rr 6J.L *- J(; 1-\ !'
u ,r-:;1r5,- ,JaLt- i:s )l eJ .u.r,r, .rLlj l"l \ . . kg

9: L ..; r/;r.c*lo-t*l J,g .:-.\/t 1r Y/[ rt ttl

,r<,- l.5 J('.i, Jrit ,ori rg,- Ji i-b g: 
",1: 

6 ;i +eya,,

,512l: L-r;i ;l .i_ I .tt| g Jrl5 ..u>,r, .lL:; l1 ta;i ;l

dl'-:; C^-$J, J) ./J) I ,-f"_y 9 or-y V.. N/m ,r:--
.:JL.- .11 

=:t -51 .$loJ-j-i o{5 o-#,! zlr! cJ..i c.:b

\ A 2t */.1: qJ t3J4 (5)t L--..lJ 'tnst y-l .2t .lf-
..r5.:b ,s,J t)fJ.-{sJtr.5 q 1<..t(.

2A $'

#-{
I
I

IT-.
i
I

I

I
I

2.4 m

I

,-lf . &.... JS.i

-J nr m f* : I J-*.+ .i-"rt-l .5hlt' 1-\ t,\

.:Jt- 
-11 "LV -Sl.s:-l o.t-i ,-if I LU q .glrab ,rbl:

Fy enf .:rJ t-n-p cl-i cll.r rrtLi r:-,*i.1,.;: a;S-

J.-P 'J1.5 J.ia, ,ii dJr-J" JJ) l* J .i- jl u-, lJ dl>

,i|-5;l P t 4il> c,nr p,b .rL; -l 4-*h.; dr;J J;5

.# .b-e,A-- lfr ;l ;;a^.o ..r;t: :;r.e

:lr

3m

t- I l'g I di.... JS.l

t- lrl <u* Js.i

lfi 4.r-:".tr;l ,f .r-tl S t'- Jli 1-\f

J* 5 .S.,rLt t* t" or! o;-3 ,SjJl ,,.-h;t \ . Mg

9 \ 0. . kg fr* ,gl;b ;t-.^b i* .ttf 
'+ J=,U ..r5,r,

.."-ft--.r U.*,.1 l-ii J o)-H 0.. IIrlIr br?.1/-3 tJ
Ur- if* cJt-- ;l attl ft .st-t4 [. . . Jsv/s1i11

jliyt-i Y. m 45.S1{ ,SYtr st u':cr- J J,,Li $f u

ula.J-y VY knr/h r, .r-tr.f ,5r- u.(:f +J,
t. ,.=" o.-t' .4 -.,t--.- lt tt-b tn N {.it- dirs
63yl )l .:-s-rt. ilj rt] L* :t.JJ uiJ 6,jr,l,t-c.1t

.S .b* trrt,Sbtfr u+

P-ll"A ali..-JS.$

s G I* f t : I kg fr+ ,-; OA ,l-:l f-trq

-; ';+lt5"- 
{-,ti .t , + O Jf ./YY m j.2plrg 

Ll,)
rr dF-.:JL--.,1ldqfJ^lJl .c*lJ"a:, lY kB f.r
.*y llB 6tg;l \>ef .r:J tn-,1 oJ^i o:b dt:i c-iJ,

..t'5 Vb .JS.r, )* f'13 +J, ;l OA $
U = Y/Yq m/s 

=lf
l-<... . 0,4 rn 

--Fttt
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6fl JEL-" ?-? .;;;.,.

c-;lF- uslr^ .::> {i' C!- J(*! 1-\ tt,

.r.1 YJ O i )f ./-Yt{ .r.l 4 Jf 5 lr s,JJ,lS \..
6u )lA :t 6.,1b.,.i,-!,l5 bt:.rt.s),./ rlt"ii,c. .l

,fu.911b .;i .:9-:'4 J;:S ,osf s* '5e'-f 
,.].;

; J?5 0 = o 4it;) 9 c).g{ JrrS ,r t Y. . N

,rrJ L.l.; g-Al d-:riJr -,1r rJJK- CJt-;l ,-r.1: Jl .:;l.ri

J +a.J \!) Ji 4{ yr) tS a ,,g,1+,-9lt 

i- f*itt
.-t.5 ;,-" Ul )blb 0 u-el2

--@

?-lff dr*. Js.t,

)l Jf- cJt.-- .,11 r,t-<,- c-rlJ,(. .1., rr 1-\ tO

Je)4.,t;tf C t", fU t*b st ot,j c.rl.r rrt5 C-.iJ,

;l,j t' '1, &- .;: U.r.n 6 e-r lJ AB ,J-! @ 6lu;l;

.J*5 ;r..'J ,;..-S rt

vlr#('.f-')

t- I l3A df.-. JS.$

J;;*|';i tU I \. kg l;+ u. 
'f -* 6r;1-l[f

t3 k = 1. . N/m .i--, tt ,s-p t.O "Li J1r \ Yo mm

J4r.oJ-.! r:-, ,rG,. .r$-ll 'ej S,St t'. u1l:b L-;

F Jtr.-i5 I '*y;r a;5- cJt--;l L* ft .c*,t

&.e.rrJ Lr.;.rl-rJ * e:r; r:-lYYo rnm

itu. a.fr .-t1.5 j"J ;-Sr- 
'P st ls O f t D ,'^,.fL

.eC,_r/

P-llsr dr- Js.i

,-S I J* t m lt t ggt5'- {-,ti ^t 
r l-t tf

)lS u;lf cJL-- 1r R d---: \ 6stJ- gl ,S::, tql

cJL-' ;l t-+i -il 9 oJ-l csl: fi L; ,+3). u.,o;
.l.r .Jl, ulj &.a 6,lr- 6fuJ'\ .t>f u- L-6J JJS-

Stll,rl .q^:5 Jt-1{ ,8 rl :* 'pl 
s.r.ry jl 

^<.,K:"
.s*r jK J:t t-F.* tt c$ _h et-,t

vlr

l1
Itpi
tt
I

t-lFf 'lf"-'J$

I
I

rtR
I

www.konkur.in

forum.konkur.in



..r'5 :b ,ttf ,! jlj .(-": O f y 7) u.s:

,-lf A di* Js.i

.:jlF_ 6_-rtr .f., rkA ;l ,F Cr -,ti 1-\ [1

jl VU ft .g - t o-t-i a;;t- , b J* C 4 J^ ,.,j[-(,_

-'3JL' ())JS L-6J ol-.i orlr ,)Uj c-.arJ* 1r a;K- cJt-

e-L, b o;l.tjl a, A 45i"1 rl -r- (-ijl) , A ":-f :*.,- ,>'l

eVf .-t_k 
"ry_! 

Yb o;lIl C A n<!-l jl r- (.r) I {t*

iLJ a->.;e 1r a,5 
";b-,1tJ 

1.r .SL-(.Lal tll-t+ "(+-f
.IJ;u, ,$ldf

:tr(.,l) u^ =rF*;

(.r)uo=,F

J*:tkg f* ^+ {rLr d{4 cJ,-l-\o'

\B:A +-;6t-o,5,:Il &cSr lnJj1., mm

:t j-fu Jl-' ;l * ;-r,g J-rS ,nV Sl<Lpl t fr-
,jU \hj i o>3i ;-57 \ U; 0 = o P- ;bl ;4J,'

C._Et<.| :* t ry e rl.u,l,,1.:6 P= 0. N 
-Vgsi

l) t>e'u .J-S,st L57 ilt 4>Jp st ct9-7g r-,119 cli rr

l)_fJ 0= 1.o s> 6)*,gL^^,ol.; o-;ly-r L rfA ,-*l;

t- I1"1 di..- JSJ

cJL>;l I J-* a- u:;lt:S'- 4-'t-r + 1-\tl

r?.-4 n+ ! .rr-S.f t", f-U ;J-aL;i c-.-rJ, ;: .r-;K-

fF jt gr:Sd ,FJf 'o -;h-J { * aJ.1A 6ta:lu6

.# .b.e "t,.St+t ,gl"r.([n 5t<t,l t .59-f

?-lf ? 4li,,- JS.i

9 b J-P s m lfi q 4 J^ .i-:li oiy ,er 1-\ l,V

LALI., fl .S'1.5f ,',E a>La )t J o-t.x;rii f"1<,-

c-J J SrrS t-o-; o-t..x o.:l> j[,J.i c-iJ, -:> ,sj(- cJt-.11

..r,-U c-Sf ,>tf ,_/ Jl-el AB o.'. 6 M c-rU -,1-9h,J"5 ,-iU

.r;5 J*,J ,5,-/ t)rJ O y I ,-p-r lt A .--

:truA= ,l+-sb(\-.o,e)]

t-lfY df.... JS.$

,1.*a u-,.r5 _LS to cilF- ;9Jr r5--_r 1-\ tA

.:t bfu cJL--.,11 bi ,,' J4b d-SAs q .i--)li n!,

q\,5-::.fl .ll+ I s-.-,-l La-,1 o.Ii o:b rltj-l 4y
nl., fr- f -r 6 
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AYf t-FL'' ?-? i4

iJr-lJ-31t--: J ,s.-S'-J{v t* ) 1-\oY

,J--*A ^Ji yS ,Ssl_y Lt,O f y J1- \" mm

,oJ:-J d$l ,-' B $i; s> s op.fr i-n Ut al -l o1*i

J* .,- p st \lY kg 7S a;lsl> ie-,.c*l o-t^i ri,

o-r-.1 o:b it-:j ci.jJ, y iiS* cJt-;l Ln ft.-r-tr.f
Jt^rtrlJi +,.8 oLiJ :t 6 ,iii \l 6t_! g3; t:".>,3 2

.:it*. .<.,t*" l: tn O f y eef .r:f l.r, ,t-jg

.J5 ..rL--- oJn$ ,y:-: ;--L :l.url 1r 1.,1 Y0' mm

u = \/YY\ rnls :tf
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t- l0f <[.... JS.6

.-t;5 Vb t.., JS"t
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cJL-- ;l m f* ,-' ABC cilJ5i 4, ) 1-\0\

:l.t-rl ,S-- 2tO 9C ,B ,A 6 utV 0= \A.o.1r.ljS-

d4UP 6t-,t' )lJ-ir rfl ..r,-t.!.r, ,5'2 +; eys:u
Q = o ;u-O yB.<.atfu ls * @.51+,;1.,1 .3', .$L

OC 6.:\ "J=, f.r* t B Sd} lJ- .rJ !# ,-w1ret

&_ L *; l: P esi :aL-al)..:*l a:f .)zi* ,j.E
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4^,La )r v.Lo pL>l .Si:+- - F.i.j .-J,a! AYf

6jh. rl5 :t9jtf - lt' jf .r-iu trh,jj ?-Y

dr--J s: ,;l-rj.S b ,SJtl - 1t5 aJ:L, rr-9J>rr .Sbdlq'it? -rr t^lt J- ;t .r-:tJ .5Lac"e / ,W 2a o1),-t

l-2 e-J:L, ,sl_r€;r..+^,i.r:r.ltSi Jt r 6to_e; jl .y'U e q.Jr^a, gt^rf ,,:^.* 4.SUol .gld;J cSLnVH

.rf 
'[1r,J 

r:11: crti ./t* 6 ,*;"+ J<- W tSlt.

o9a.*o cltfp lgh .gjf f 1l5 - alob.o

:c-.ir, ;..>- olju' lJ t-f aL,.l_s *5r>.8-f -lt*t 6lr.-ar, ,glr,
dU'= dT + dV

-# :> 4-,JtL" rsr p4- 6il J,;\f * J6 6La:x -b-r;.r: pt+,| .1Lf ,p Ft$ d[J',>21*

i d-,-$l ;l fl .c*'l oJs bl-J dV o,sV y jr;lj-:S 66sx _,t5 .sL.f oLtt (r|:;l-,,a:) .,1-ia -rt-r .lti
,.1.S ,Sl.r: f 6:* 6iJl g ltL-: fi;,g;5 orLiil f+. ,f qL..et ,":^-* ;l ,gla.;3J ,'-..a d)f ua>,i 6,t;.

:;l 13,, J^lJt .i;Le f+"
ar = a(>i^,u! +>i7 ,r?)=z^,r,a6, +27 ,a,da,

ft+t fU.g-l-r ,i-* A+, f J -l*.".,o l,oc.pr slJi' .:lJ":,,j + b_n-t ?J, q d@i _t r/J, .li1:6
e-s .: 'l -l 

,a,da, =7 ,a,clT, I *,i,dlr, = miii.ai, -.-r.. gL.-rl ;l "i- ,,a .rlJ L,l .c*l n:rrS otf C_r-
t/n r! r 6,1ra.--il;.-lti ,"9 oJ:.r: dL.i-i d}i I lfi f y ,lf );*t u,L;.lti .,,,; f1S d3, L,trr t l tr
:l-r:,1 ,, i, -Ar' G, ) oi J) 4.5 r:*l 6, ) or, dLr itr r, i, .ai, os -r"l5 .+-r ..:*t csr' nxi-,a _s: g
)sr 7.a 6l*;l;./tt: 6; up- 04 )jL+a..!l rr )tt g gr f r Li ryo)3r*, p :* J. dw

tf'..' 5 Al-t q'1-i.1-r'-t-!"f Ji
tlT =Zmiii.as, + 27,a,tlT,

..:.:Ji y-) J_t_f a,;lt ,4 C-l oli'15 .:-l
r/Z=lRi.As, + DNlG .dLi

fl 4L'.\ 9r .,.:-l d0, =deik _t o:yir r ,x1 J )_sls.-J*-6 +i,* J -ty .t:,-Tr.=y q Mq , R;9T 1: n5

t -'g 
-..t- Gts r, or-: ft-?'Jl jf tQtK ! ;l-l & A3tl cr -r[-l ;.* rS -u,:...,o Oi $:t^uGn

..:*l a:.rr- ft.+l .i5 6J) J..-L JLel -r--i; 6bji -f : Irs,;
4-f J o)-H V" JS "<d-Yl ,Jr-q dj tVr ,F,Slq)t j.*q ,$Jt )l #tr+, *:; .&VdV ,>jre

':-r,€ *j: a-; )Sc'
dV = 4(2^ i Bhi t 2| k, xj)= 2m; gdh, + Dk 

1 
x,ctx 

1

J o)J.f cfLl, ei-f a'-;4 J^ Lt g*; mi (fr ! *i-ry 1.--+ fJ- f y rst_* &U olo: dL,:.;h, gi.,: d
.c,-l ki,r4- q t-,,.r) a:-..r- jl .dJ.; .*-)l ,e q. tL5 ! u:.l5 cle \ J* F -fi;.; *i

.\LiJi bl_t'rt dU' 6,11 lt O_t_*e q l-r ,-t,K 4t lJ JJ;SI
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AYA ,.s;h .F s);l- rtS jt,JU vhi ?-Y j*r

,d' (1-\ \ )

.:.,1;L*,-l.JrLc-&-"f-"f-tarblV* fl 6:l;ia+-r:4tr.*"gtr,1-\\ nlql-r;l .rLL.l gtK:a

.:;, ..r-:,rlr* ,ritr OF.rl-lt o ,riL .-i)l.t c^$? J) ./-t?.ib r ./f ,5t y "r::..- * I id,ide, 3 m,i,.tli,
l-r-;rl a.5 + cSjtr cl,tQ; Jn)c/ -bti2l Jt*i crLn;-,,:r q t#.-.' lt .7S 6 c*l s,--r, .r-l .gl-;lr 1-\ \ ohl-,

f-fi - el .iY:L" clL;*a J* .i*-r, ..[Jl ,.r*<t Absi -l ,rFl: 6bsi ,-# t ttf ..*.-,il-i+l q ft-**,
.$tf -;.J-- J)e -f 6l-t -rl.:,.i -

csih.rE

.-ti.ils, dL,6l 4-5 sr*elJ U- ,*i- tSbA-h.rta _st Gtr.ilr*4 jl lJ;l* jf ,SVeSf 1-\ \ aJ.rL" 1r

tUlsp;l c*l .ft-r,.:--l ,J,-rc3f -bs:'t'f o:-*eqLs,i./s ?S;6.-Si<"1'_"".(-,Sl-r
,-; )-a:. gU-+t .r(;U-t a:--r" J)t'i JKi W 6lt \ e )*./-t?.it? J gW .rS (* .rj,.l o.:Liil 6il+.

.(+-U d'U-y" \ ,S;Lrlv ,-l.t.i) f-rrr rE ; *,-J*' e
i^-.aeJ" 4-i +..glr--yl; q: 

'F 
+; colfr U-,_eS./-l4".tq *-f -*jl .itto ,6jry,Jl4+,5'-

e o:y g:^.:f dL^Jj q .;1U" 4tr cE;t+" ctb.f"la.rta f^ q ,F gLal ;l ft ".r- ,K- CD."t-!.f GilJ \ 6,*b
:3 r -!U F-, ,St<rl ./-t4..tb ,-13! oJtJ YJ .rrU s-t* Jf .*J ,-<,-,St{-l ,-p-, .JU" dlJp q .J,.ki 

";; 
lJ t+i

; Jr-r,-J,1t-+- b-lr3'b-e,r-rt fr b,.;t+t+ u,l)l L!lF.J-6r-l .t-r;,o-S -b st t<rl l, ,t. kl: L; J.

.gtr"f 4i oY-t|,. *. lyy
f:_"1* "<-- J-1 -U1t5;L b_t:,-t )Jt' t: s o:f OJ* +i.r):hr-1: 611 dF,,-Sb.t-h,it? ;l ,glc-: r5l

l1 a:---...Jfu45 G145.'ar:.:.fl:".SlollJ.1-\\ d:L, rs3;l-tt5o!l.r;l o.:Liil tr,.rjr-SJLel Fti
:ir-llQ .:-rrl,lt* cS-lle.".rlrrg * J.6 t'i J^lJt crr ,-t;Su' oa^-,

d(J' = Em,i,. di, + 2-1,a,50, + 2m, g}h, + 2k, x,6x, (1-\ \a)

.il^;IJi-LJ,Sl-t6rLill t,#./h..rL" i 
"jfr1t-.rl*i;,JiLi 

rSl_tdJ,.*.jli):L!;t!J,.,,.
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a^.La )r vJ-. pl-.el .$+- - O,S ,-|,ai AYt

80N

t-lY 4jtoi ALt,.,.o

oJ:)t-fr .c*t c-rli B dU oJi.r g o:-9,, Y kg ll-rt A S y,:..51a-;t- or,i: g.F

ro-l-..X o.:1.: dL-5 c--i jt 2s .c--ll. mm ;i t;ylfi LU I o:.9, Y kg l-F ,Jltb

dl i 4Lr.J;: .r.!l o-ti oJ^.j.S [. mm ollJll a.,.!l \/Y kN/m ;:;* 611l> 6 ;j
)S: o;e.J-5 dJi:f, A. N cg-lX ,jU d.''.i tl A .gl+;Ll oli.r d ,-rk l eoJ--! o:l:

.r:-,1 ag:3^-o

EIJ,*S d a:-..- jS tSD lJ Jl-i 6Ji *J o.lu; o:l: ol;J ,$ :.lr O

.Sr"/ cJt-li ..!l
y oJ--l 16ldU' J6,)U u.b u.A 6la.;L: o.t'tdx jf tQ Jti r*,*i,rt

Ltr J.rL^r -,1l5;41 J o)t -t' 
- 

ax bi;r +5.:-l A,dx JlJ. fr 6s.t

,,).-i,-/ retL 1-\ \ ohlt 1: 5 .rlr"r*; tf-l .Str"f ,Ut*. --." ,S3Jl ,F crlJ*#

."r*tr.f t) otf \
W =>*,^, .r/i, + 2,7 ,a,d\,]
dTn ,n, =3adx

dr.* ,* =r;++ z(o.oo)'z ##=o.l8radx
:c*l ;":-- 1-\ \ 4t lJ ;l 6...r- ,fq 6lu,6,jyl ,$:

IdV =Zmigdh, +2k,x/x17
dVur,n" = 38 tlx=3(9.81)dv = 29.4clx

dV * = k ix ylx 1= t20O(0.04)f = Z+a*

:.:..il.r fr^tf 1-\ \ 4t,lJ I ,jg r,-rU, o:l: ;lj U

80 dr = 3a dx + 0.781a dx + 29.4 dx + 9.81 dx + 24 dx

:sF€ +t a 6,ly ;sI J* J .LilJ U"h;ldx .-rL t
a= 16.7613.78 = 4.43 mlsz :lr

9 o.:l11 LSJ-9;-: r-bl.,r [*;t*, jf :V*; 
"/-tq".rt? 

.i- t: ,S3Jl - ,6 6s,tjl o:Liil 6 ,r5.f 4U-y,

" Lll-r.11 c.,lLj: ,S.S:6.p--+ rl-,;i -; J) ,,-,r.f:..:- djLlJa q 1-9jt# &.t t $r"/ grl lJ J,rt--,-,l!l
IJF.J ats:.2li c-+J, ,slr. ,F.JtYL-.t 1 at\;l.r>{^; .ii> , F = lu I 2M t; =7a ,s-S tlS- ,LF = mi

o

o

':1lli
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AYV cs;h .tv ,$tl- ,t' jl ,=iu vb'3 ?-Y i4

.r..co CrIJU

6)7;t e\-'tt D r,e 6t/p I Ct)t h ",y o*i fl+t ,(4rrr-1, Ttut Ar(S^* / E,lt "it^iQ Ctoyi ;t J- V "f/C/
,il6/i /rha d4'iq

clxlf ,'.tra U'i UlLa.q A,n4^t ./ilrua A 6taiti op) ,,tffi vi'ai y.17. /.rr, t'i 7C /t^ "at;i, otr>tr+ 6tXii ,fJCl

rl0, =@'l') utu ds = r cl| a.bat, ;t 15ta4et; ulata t ,er,i =ff r,r,n= rd e,tt / au;. or> U (stqet; ,+tai, .c,-t' ,l,A ''''
,C3-l

*:rul xi - x/Y ,o.u.tlh. ,cutt 6ldti 6/r) a/q.14 -no) p.tx P L/t4,t4 af4(ag q'-l ,,2 O

t-tf dit i 41,i,,.o

oJ--l :1le cil-,,r:<,- J .it-<{ "ltJ y: ;lA .gtajl y P -lV ,Ssi

p \:#, a-a fill./l:-"'' t- rf ili az,ie J) t#i 6 t-fr-l eo\ S

."rJ;t-,r, f--^ t+ JiJ y.: aS \ e.gt! cJt- t31.2 ..t;5 $7 ,:-11

.-t.5 '...*;

.i-- re 6$./t?'it-,t-t, c,Jt- G+-*,;*tr,St.t.J^r"/ rltillt ft-r." JLi cSl.,,* 4*;..15.i:.|.>
i,.cl-.i,Aqgie il a1 o*; 

",1t".iq 
6f ,3l$l .+-&. -b y A-S :W r-r:i t: t+i,"bb ca.rJ,";l t2 Lae(J;l

:.f-l-rQ .>>-S C 6$.tt4,.i$ cri t: P ,St-,: -L-; o-r; gh-,1 ll5 lJiS y ,t,t-
6U'= 0

:U .:-"1 J,l.r, 1-\ \a et l'1 ;t ,,:'2 Aitt A:W -#
- 

=lI,ia r:"', :,/;::!ii'L12 2) 12 2))

=-*n(r.or9ar)t. 2)
L^.*] 

"[.*Jb, 
63;l.ir-lrt-r.,*J.f .-,L>*jl ,"- ,I;A, dJl €t' bl_* +1.2A;l o-rJris ,rAA b

:U $ylr,

vr =2^s(-i*,i)
:V.:e,),u, rlt J*.,jq ,itl A:W -# s

N r = a( - z*s*.", 9) = $ rin! ae' | "2 2) 2 2

;-t-,_/ 4+::j dr*? 1-\\a &\ '*- 6W,.r1,*1 ell rsitl- -rl5 ohlt J:.S-,lrXt? tr

o=-maLo.9da *^81 ,ino ae222

o
o

l6u'=tr+lvrl
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a.*;.. )J *.Lo pl*>l .S,J+-,- fr.S._las AYA

:ai;t 6

e =2u,n4 + :tr
o

(*.r .f*- gjt*l-ra 4-i c;jti .&t ei-rl - tlS ,stss -,11 
orLiil tr 6 "r.f 4L>y, 4L:-, dr,-l .1, i.r-r.n,

..l*-J 0 6:-11i s.JJ, ,Sll. b 3 +;*19;V.}y^- -ij>.5r,- .ri.:L, ,S-S:Q,,.-..a :l;i &,::,J, d6lq

.uio srljli

Uq.q L/h /t+JN. ,t,zzo 6tr'. oftt* o2tiit-l {l >U SQ dr. 6)t+o b-,rti dA /ty4 # Ct>t> Utii Sll6 2W ;t ,Uqy O
.2;rluo 

"rW-t uaoA

afirr') *,, / o; y >/">u-rma'6s ahtt, ;t aQ u-tttr. ofie ra ulatta t> 6)ba /*ii / c/,u T ,rgi , 6T uti) ,, @

,c>,ul D ,> & )t LfU T /*A -le /
.{"rur-t e tlf our- a.r il ItJu <stgt y> ut dob / p-*;tie g/,p.>/r>tt*t 0 a1etl )t 6,11 6}4fr,,t+oi stt G)
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AYI Jit* ?-Y it'

1rJ,a s> m 1S a-. .;;li:fi &--r! .!, \-\oo

;r ,5-te '.jl u; M ']-'-*5 .rr.i .:.,1te jt # J<- &U, 
'rUfl .n 1.., "l.l d 4sl!*-j),-.,k-l .:;[ llj JsL; ,-Jt-.

Jytr t-:,llJ a;L-a.*i;;l .*- _,," fr? .rJ J#,: M Jl,el

.,J*,1 d.lf .W.r-

*lr
M

,a'[.o, 'e*l)
Y)

t- I aa dt- Js.i

.' < f ito ^>,La .;) oJ-i c.:l: gl;'".; liti 1-l 01

.(-.J 1r ;l .i_ .ro e tlokg lfi \AB itt qi .5't

Jy- Yo. mm r,...-ll-j 1t-; t G ll f f u. Y/V kg

YY. N/m ,*.51;lr r!.-r-tr"l G L-O) jt.l"-t"A,.(:L;

D .ts..-<r Jt .c*t [0. mm iri J.rr-:S o:4 J* :
1., al &.J q 4sl 6,lr-'-jl1-rb--l .:-r-! c "l-l:J .rt{j[

.J,--1-gl C*Jl

I

dd =d:G =2oo mm

7-16' dt* JS.i

Jit -
,'jl..ti" Jjt...o

fi 1-i O 4-hfi;r c;l;i .i--r! .l.r 91 1-\Ol

i:-qu lJ? q ).1r g;k:itlt .5t-o.fs$ L-y s .ril..r.i Y,

1: .r;S- cJl- -21 
t^+ -51 .$l{iJ tlS &l q\ ,St:

\)|a d9l.5le,;1.1 :/U-i .Ji t-e-,1 o.L; c.rl: rlL.i.i c=^ir,

ttU' .'A).J$ t:.'.; ,jti rl.r:rl J, f, q ei-!..,1 ;t(.r r, 1.1

(.{5 o.:l, .l .rer i.t1*. }i f t:ldT.L,b 6-tjt 6)rq

Yp cosO

rb
A

o

t- I ar dr* Js.!

p L-; n" l* {-{ .,lll g-fu.+'iy 1-\ ot

Vtl-: .r-d.f J;S \m tm 6,1a1-r q 6-rtr .5-11y. ,5,J

dt-:i c--.+J, 1l *>-S,> U-,-;r l.1 b.SiJ qJgl ,glq9l;

'ri cSt+.jl g AB rr. )J4e I P ,Sti;U c-'.i .lt.t orl.r

.+5 Ji{ ,4)u, tii
D

:lr
B

,-l6f dL... JS.i
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aeti,a ro..L- t"t-...>l .5S+-,- fr.S,t- Af.

16 (;l1ls ,-t-.# o*rt5 4.l! e ,-$Ul1-loq

jy,A 6,\j Jy bi ,-/-,.-l,.rL, -r osy G lF f r\m

+4-f 1r a-f-.:Jt--.11 .fitil 6 
'p-f fl .'>'l16

,tt.F,! Jl'el CD &J q 6 M &-f jl J, oJJ o:lr dL..Li

;l ..r=5 ,h--J l;i a 6,la'-5\ -rl:,j, :.t-Lj 'Sf y Ui
.# -W-e t^.*,J fr?

lu -*g(ttcos0-nsin0)]
IA

*lr

t- 101 <li.... JS.8

OB J OA c.-;lF- .Jt^dJ=, ;l .(-- ,.-o 1-\1.

,,,i q d 6;b )t2,' +; O s> dbl;i 9 o.:y Y kg lre tJl-llr

..:*,1 o.t--:r5 YrJ .-r-: olll rl = g/Y .g)L 4-i JJ ?t-
,51;l: .rilo:f J.a:, t^dlia y\ C S.y. a3* 6 .r,t^,-*,J

;t ;;Ju, c-3t- ,J-.,-, y dbl-,1i 8* : oty.6;gV gg
0 = o ^ 'S c+-f -,1r -9 d'*l ft = \Y. N/m ,;;- .glrlr

9U* 1a,-lr; .2r t1 l"o+1.,. ,y 0 ,-sl:.r1l.ri Jr'J^i ,c.-l

.J5..rL..- UL

o
.Ir*lr,o q.o y obl

?-l?. 'tr."- .F,,1

YPE4=-tan--gdmY

o}.9.l,L*

et: i-fu t4iJr 3lm 1-fi rr d-rtr t 1-\0V

o:l: Yr r J-J *a ./t* P C|ati JLelt ,,1-to.6q$

lsa e)31.7* -r ,tf .W-* t^.qJ lrt )l.r-/,re oJr^i

.fS '*i) v--

?tr

t- I AY .l'*.r ,,Frir

a+ ,.e+-l.te rl1- ,-f*.- .l1yt5.i- Jtt .(;Ul1-\04

.gte:l 1- r5 M kS bt t o)yrn l.F dttb.Ql.,1*

)L ,::J,r.- r-119 rr3,.rt5 .r*[- r r o$ Y-/ S.1l .*-!
aa u;il,SbrtJ oJ)t/ )t+ -,tr ,SiUl 6 

'Fy.tss,J
q ./t- .J:-ar'r lJ JJ-i jti .jtal d& g"*l ,.:^-.r.

.'t5 J..- M 
f F -21-ti.. 611l +;h '.:.-- y l1 .GEl 6)b

.# .b-e ta.*,J lF )l

t- I AA df.... JS.i
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Aft Jirt- ?-Y j4

?-l?Y di..- JlS.i

n=!(!- rs )rt, t j

dilJ5,".l .lil- 4^)-a 4r;l .i- r, 1.-f l-\tf

oJ-.i orl: .rt 'J ,:- ;l 9 or-ff m G;t;-a 0615 .i- .r1r

l.l .l-)! a-,J4 a ,-;url -rt* ,.r.irrS,r, +l-r." (;.; li)

1:,5t5-L.."l i-J-F* jl ..r{ ,h-*; P 6st* lU c.>;

.# .b.e L:"o1.; .gtr.(:li'

*lr

ll
rl

(9Jt t

?-l?Y {!.-. JS,e

9 oJ-.x J1Cj 6--,t- .1., -1, jl 6+ lr^11-\1\
OC '$.J:Su, c-S;z j)l ^',ie st P ,Sti lL; *";

.L;-y' fJe .c-l\m l.F 6l;l>AC &J I m 17 ,J;lslt

d, ,g,l+'-9\ -,1:-.1 ca:.-- t9jt*lq dlJ-r .c*l frU B

*-5 JL- .2> stt)ut Jt-^elA J- P a'Jiat*.o lJ ta&,J

:.tla;--\).J1f &-"{ r,l^L-^-.a JF- Jl.- .r: l.u,l tod:J

.(.r,s y--S-te ui Jru ,j,_f - t.; e L,\ P 6,err'

Pf v.or'e + r)
a= \' {

,a(,rcos'e + r)
:tr

r-ul- 9> L*; ,#-* -rt.S6-6-1-\11

.p tt -,yL.i-i .r1;.r--r )ti C lrUj;) oJ.i ,F '#:t+
Gfr s\ s )-r ,jd- .JSs, rt7,-l l1 F eti t.r"l.-

:l ol-t',-l i c*l .,;.tU .S.tl fr^l f.rr I o)y.t/t l_F tSl.ll:

9 os2-;;*; l1 Ytt .irt +; iS- a ?V3, .tS *St' Ji

..t-tr.f 0 9 b ;l F-, d J:.or .rt :;
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a2"b )r:L et-+t -q:r.*, - p.l.j ,|,a! AfY

?-l?6 dL- JSI

iF c-Jb'-;l .ri q ,P 6Vn t p1-\11

.* .f tf ,g t , f*U +xb )t cJ,j o.rl: .lLi.i c-.r.i1,, 1.r

(SJ) / r.5 d,*l o kg ,.r.-7 9,6Jl, .,tt',5*->,ifr
ory A kg LW f r .ii6, ;f ;.::+ &t'6loy_lr r*.
.c*l f.. . mm 1t'; q ,-,g- S*"s lJt-€? ,5- t:F _t

.15 ..^".t I r rtL; d rJ rl , <lt rl i .-rk.i,- v.. -r v -JJ -

?-l?? dr* J(,',

5 r dr-,;1Ytr ,Sl; 0J...1 orl: ,lLlj .ll-t^ 6.f 1-\tV

6il-e,r-i;b fiti.,.:-l 0.t.1 ,,?l-h ,',ti d-{-" :t.S1S

tH) J BC ,n Q '-'112 JIJ i ll BC 9 AB +'-5].; B g

t $F. Y.. kB 6iUlJ f tg lf Lfr Jl .:",yb,r.. K;

4: cU Jt-^el J9h-l^f ,>yi, .JZ|r,a F-, .St+,r+ q5.ll

JlS .i"j" .lLA lr B J4;' J tsls MB )Jt;.:S j C I BC

0 = Y'o c^=+-r -,1r ,JJS* cJL.- ;l .<itil 6 ,Sty S

o:l: \/Y m/s2 pU qJll VS ;ri *, ..r5,r, csf C Ur
-:j.:'

,5-- N ,-/ltls C,-e * t{ ,,diti e:-rr, l-tlt
l-29r c,jt- slu.l 2r B ,-3-* ,*l $f t-Ji lJ d-il,-i

r-lr 1,s tt )t r--S ,f .it t $r;.,t .rf.rr.;t-rt
;_#r.l rt-n-l ,.t-:;,'1,./ giU L ol*.r 6 A gf Yo,

\ 19-* N;lrlr \3f ..:-l o.t,i c,rti c,jt- +;C eijb

J) J o.r,!.,i 1., N/m llt -p "p,-..t5 F P = \0o J)

.# -W,e La.*,J dje jl ..:11-ri 6t-* p = o 3 0 = o

7-l7f 4lL- JS.i

ul""ti \ 6,l"Jy> oL;) 4.:'? 4 ,.1C,1-\10

..5-- g.Jl.-tjJ o.rl: gL''.,-$.:,.,1r di dt^a;lJr l5 -to:,r,

Ll.J ,./A kg fr- 61.28 C 9 B , A.rL*.(r o.tir 7-A u" 1l

s:- f -t J;- Y. mm d...-Lr-j LU 3 r = o. ffiD

U t ory \/Y kg tltE 6la;V r- dJjti;;t..r-ti,-f
D 6yl- o.r-iri;a .,.tr-|1. mm OJ7 ;:i 6r*t"3

,91' i-( Jt .c ."t stL-i ,e R = \ 0. rffD Ll,--i ,5l1lr

,rrr5 r-,119 O 1.r r;|.-i r- cg.ljt+ c-it-! J. M = o N.m

d = \Yo/l rad/s2 vlr
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AYf ,FL- ?-Y j4

), 6 J.r-S.JrK -x 0.. N rlri, q T eti E t-r,g

./tr*r .rr.5.l :.21-9 rr:-l 6J:' JA' D , S..r.ay ,51,.L

'ntA,.re.! 
Lr6-2a 'J15 j--*t lJ 4-& aJ- .'9 a e)j

a = ,lYL\ tn/sz

.JA,t6'

:tr

?-1r14U.., JS.i,

t--\ ,- l.* t n r ,y J* ,. tS.*j ) 1-lV.

uasS;lr-r ,*1ti o7-l: 6t &- els dU 4'.^i, :t g J*
.i ".1 Jab A eLli ,,,.ti .;)tr .gl4:il ,l.ril ;r +5 Jt' 1:

.r* l.r F: a qJ-rl :S .:-/ b.,1 Jl,-":t ,; ikJU Jl
A-E1';j\,,.!l ;)ir- JtS o;1.r;l ,u it- .r;5 o.t .#

.tf 
"W "e oly,_1.5t(t al ;l

:tr'=(;-+)'

?-lV' df.... JS.6

Mn= \\ltt. kN.m

M=o
:lr

,-l?Y 4U.... JS.i,

tn t Lkg it' OA eli:S'-,sr)l.lr 1-l1A

J-;- lL mm dJ,*lJ,_ 3 7t * J o kg f,-+ cil;l: D oli.r

-Uly.l-1 r:*l -Lj J-rl oL;) 
C.1.7 

.-r-"tr"f 
'tf I

y ejf* cJL-- 1l ,-q-f o.tir 1.E : tL. fl..tS c'lJ_rr

-rLr-"L,I.i:;S t-r, frL! -,1) ol.l orl: JtL! 4_f
.-t15 .-,L,.-- 12 OA 6,21\ a 4sl.glo--el;

B

4 
"*-! 

_r )! q lts Juil 6lr; nJL,L".r 1-\11

Jan;l c-j7 P.)r!f .1l5 a1 J.a;.: Y0 Jl-\*x iL-
1t -.: e \ 1.. kg ;.r+ 4;l-,rb B 9 6rf--t 1A st u3,-

J t. kg f-,,+ gl.1l: C ,SJ-b .c*l \ 0. ITun b-t*ll|
qlii ,i"-r lfr Ltr.-t-tf.f \ . . trllll bJ?,lJ-J t )
L-.1 .J--lr-:r d1(- cJl--.,11 ql[..li ^l.rr.r:*l oY. kg

ltt

" 
zoo |roo|l.+

'mmlmml

?-l?A 4L... JS.i
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a.>ci.a ,s..1- ft,el.S.:.t -,- p&i,-["a9 Aff

ffi-t#;k-**
O:;.f" - q)s CrYctr.o ?-h

j-"'.y:.cjf -,1lr.i o:Liil ))y J C-P,icS7 *t.1:l-\' Jf-q rln.;: ---f t*.e J-fl
4-frB.;: &l-,1! dr-,4l.rt*^ L- -Uli il!,lL; jl 

"*U * J..r.i JL-et Absi 6 ,t: ,.-:f d;.-')- 2jay

Ji."l 6 ,-t: i .,{rL5 6--ti.qt-"/ d'lo}-s 
T' 

$."1 y-l rJ-r.: ir ,fJ. 
"5 iYU.Al -, J"r.,lLj jl .fU-5

.+l.f c-,! ,-\S-t,-/.rEi :! f--+ 5f ))y )) f-f S \.t'
dJgznl o*i ,ll* .-t.iJ-j o:l: (',n*, lJe c,,t;i ;l ,ra;,-, f"-.." V Clt. f -f - 1,J.p J3."1 t-l ,in -,1r

Je p-r 59 .gly ,lJL- f:-J le,lJJ yl ur .tF c;-S -b I f+ .11.,15 ;- -r)t-dl ,-f )) ,-?->st-'

jr 1: .---L.a f $ f ..gf; i.;:*. l-r hll-r i,nt dJSl .c,-l g.f ,JS f+ il ,*V cJb t{:j 6 ,1.r"/ .rlSi

.r.l frntf tE -t'r

..+t F$.9.

'-h; fr-f cstl:J, gn- J-b .11 :y c.,1[9 6 frrf &-ti 1., lf f+ 6'.- ;u; fy L-L ,t:;-. st

4.5 G -Zm,i, J y i =ii :,',tl: ,$tr m; t>aiy 1l:7 f;L:; 11 Jt .G =Zm,v, J-i6, a*t/ & s ai .ilJi d:5

,g5o:LL*,| LArrLr-:s )-el 2t.+r+ .r=a''' c;; Ol-r,l.r*:tr-ui,iJ5 !fi.6 u":..*.r91.,,

.r-l.rt-r ..:*,1 l-fr ;-f tr *-i .lT I 6G = $=mi ,rf 4 o2ee y-l e1 ft ,mi=f;tnpi ur-;

:L .:-,1 J.IJ. ')4 ,. \ ?V 3l gl g-r p!-.." .f ,-F fy 6 # e 4b-)4, .# &tL,

Ir-0]

vi=fi b-,- :t o:1ft--,1 4-i 6jq 6 F$ qP t-o d:L, d:J1i ll+,J, ,,1)

o:l: dt:; vi= i+ @xpi^hlt t 1-\f J,*,.1: d ,.-La f g:l-t,,Ft t*

G=ZniQ*r*p,) dp; u lJ +it JLr cJt-..r-ltr.c*j c,.!l o-u

lst Lfr eiz^, =^i Qc-,l t-.lt til g-a' .f-tsio \:*,-t,

;1-,1cif o;l$l lf f y )l pilt),ttf C coxhm,p,=ax6=0;lrr

.::fePpq;i.;:e

t-rr Jsr
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AYA p*.1^ - +*,iYot'. ?-^ iti

-$"rL-r" ()i Jljril J* , d.:L.. ;-l .n:rf ,)t* t-1 d:L', ,.Jti s; ls c-n €-f g;: drti t-t ,j4 s:

:jl

.::Je &x-y a^b i c-57 elt.6.:-ji JiJt<-,l cs[noiJJ" Jg q Ol-rC lJ1-\Y d.rl-r

(1-r Y)

(\-\ Ya)llp lt'
* fy .# dtL. -tl-t b-i-t 6ti e5.trr"r, dL:;1-\Ya31-\Y hl-r-r Jel .r)-rh" -&t otv +

.Jt-.; drJ-. u-b.1; (.-;- !:-rl.t ,-F y-e 5.:*l ,iF*1-\Ya11-\Y .rY:L, Jl.Sal rli.:..:-l .lt"j q

.'>-l 
",L; f _f s, -PV ^;; 

l:W t2- t1

L-r ,bt-..l.:, .ri--r 4; Ji y: 6 .:*:; Y-YYa .rY.rL, -b e -&-t J<- q ol-' C It Py - \-e [lst
.rY:L-. tr Lrl.r Cf ,4f o2t' -rt:.i- f-fr- J; ))y )) 6 e4-rt rlLr..:*t"o.:l-t-9-,1 ,* *;

,:15 d,;J5ti"r-l.rQ.J-b.J::5,r, -;l ,-Fts-rgy.6 ursV,SlasilV*Ul.t11-\YaJ1-\Y

d.u': C:? J, d.tb-lr+ 4:5 U ty t.t,!S t* q f..-- rl-,;i r^.."; ..l'l 9;Y 'ey- \-t' !l;l jl o:Uiil

a-,;;:t-1.-l ,_rg t-- u: gl+,1 tK oly.- b3ra qF.cSj.rl -25 ,stst JXt-rr 'Jiy.-l o:l:4ti^J -rJ;l: )t4> ti
l5u'

6fa.l_9lj n::.g"

f* f y J:- cslqllj fy L-L i*'., 't-*,-/ 'i-t; 'F tv rJb:S otF q gglt;l; f-f

P ej,,4;6.p1:..5 6sbt Ltr.&U.Ur- 6 J-:.rk Hc =\Pixmivio2,e {.,J-t fr-.t- -f ,31-t

Jtt' g, dlt € 11 6-sl:y. a-eJ^.zr,, dril 15 ,',-:l: crt*i-J L-L j4 -r: ..t-itt.l 1eJ .v' G lf f .f Jf c.,l;i d5

.,:-l G q + mi ,.?rt ),,1i 1t e5 .:Ji li Hc =Zpixmli

-,tr.*- ,.rfU .51r, lrl .,*,:f o:L 5;2 )Jl:35 +t l1 ,.ls.,1T s.dr ,t(" f-f ,b1 ;:lt rrt\o U-l q fl
4-1 r# Je)a .€C d[:i ,J*: o:l: dl-:-;1-\f J.(-.l I6 6,ln-'..j* cSy t: :-L, g-.q;l o:Li:-,1 t l1 

"ri f,:
o:l.r .;i i,; c.{-? t: k 4 ;l:y ..I,-xL.rr co = ak llrr ,,--a C;lt-:ti ieJ'.,i J: l5 xi7 .t: ii =@xPi os-t'

J.o)J-, pi@flt.),rtt;".-tJiL.rrF"r*- Jr3*.e at sii,Pi O-ti.-r-tr.f r;l5r!-l:r.bar at 6ly.o'-t-)

JL^, 7 =bmig? ai.1: a5 ,H6 = 2plm,ak=7rtili_ + -li dli,g ir-l,rQ .u'l p? @mi yly p, xmi), ,l$,
..u!.r ,-r-f f t Jr f lf ,/Al
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J 4' "ilr; GU* L-*. ,Si>l rLi;t o:Liil stbl >;* ':-57 ^->,i-a .1o211,o.5lt-91.1 f-f ,lsy Jfr

:.:"":Ji rj rt<-l o:t' t lt g..,a f y Jf cSlqllj ;,-r Ol1, ,g

o-lr)

6,ly bTrt<-l Jfu 6 ::f 4r,o$ t.-1 4! e- 61a,-j; f-f- JrU:5 .hl.r .rr jy 6ln-eli f-f
)-id Jk ;r:." .)i JlFl dl,l.; olr-r u 6lexie c,Sy

(1-l r)

# Oly q Ltit-....- lf f t Jy 6 J. ttl'',slas"J 4Js )JI:S 6 s:*l,ii Ft" 1-\ t 4I!lJ trl
+-15 .9ll,31 ) \-t' 15 c,*t,i Ft" 1-\f. 4L,tJ Jt-$:;t JKi .r:,t,r,,.rLj q .-.-, lJ- f t Jf ,gtt-et., *-r

.':*lG J3z 6lu_j; "*,-f -Pt- .*i; Jlt.h-fq slJr Jjr t: p. f , Jy ,,-",7 J tslt Clusi
.rl:L, ti jJl C^ ,,5-&-t Jtt' *. ,sl_t',7ls 6,1+'-./'1 f-f t gllt'Jlj +.r,,o L,)1s.sLt cJt-- J.iL, to.,1L3r

c-g--" ! +tr l; Hc, ) HGr, ZM c c5.r+ g>{r I t3*t a4;-, CyJ 1 J,-tt 1.,1 rlll9: cJ gga .i.tJ: l-Yla

.t:.*l 6rrp ii :l;i 4*; yt'tt^;.:l: .;1tL; yay u,ViJl

tr-|.*Q ,s.25iu, crr G lf f t df l1 .il.;! ,# ,-F *-rJJb:.f Hc =7a oL,.tr+3-l q q' f.l

oJ-.i o:lr dt .'".;1-\ La)S--:,,;:6.rltjLr G lf f l:l o-liljS 2l;.y,2s2,.a q b G =^i uF f-f ol-f ,l
..r-tif ..u,-i" ,h-f t b-Tl'. e si ,S.j:t elf J,.;Li Hc I G ,Sj:-t oolf .c-l.,rQ .:l: ,iLi ..-,,.1

P-lr Js.t

--f 
(Jr)sf Jl-! tJ 

-y 
+2 6 1-\ ta ,.$-, &tt" .-Elqtl: ey t F e_f .ri-i" c-.,'; t1

;F,l *y ,* JrL r O -u.iL.gl.Li.,i * Jr H6 6,1*-113

1-
I

d

J
(a)

(\-l o)
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t€LgilJ.,Sr>,:. t-c.r[i 6,1$;i-tjl1,r-1O16.>-lq9:,WO J.;r.lL; )leV di-Jrr i69r\1,
._r-!L c."it: rtj ,)i.,rt 6.1t- t-

d. =7 J D=rtD L:11;.J5 al-11^: (,.,....-:l.r:.1 L-) f gilOc+U ,J.i: Jf sq t'f f-ltb;|*;tL,

4..5 t-?..;i;l Ll . H, =-liro+m72o d-it' +4j;-.q j 4i dnji-L+ Ho p L-nt.t.rLro.l: cll;.r, 1.1

:u*r, \:-l 7 +*7'=lo

O-\1)

dr-l .r; Oc.rtj lh;; Jy 6lu-j1 f_f- 1-ebl.f oht"r .S fir.pt \:*,! b L-v JJU.l.f 4L,lJ t-Y ,ln .1r

.:-t-C *t & 61.''-;4 *S7.gty r.:to.r-: 6; Jl.#t J rt<-t .|i:.,r rL,l-,

c5-tr g.e d--t 6lr, ,f-J,!.rE:! € Sf r1l-tlt 6,1*-1ls t Jb; f-f -l1r.e.r):L, r(/t<t

oJ-ro.r dt-! 15 t-f +*--J () (€:l;i u.."; &5 f, y.o-2)b.::r5.r1U;11 ;-2: r, Lrl;k5l b;.,rr

,€4:-b *<;..r-l q lt t-l 4?r..:e,.r"olr; oJ"-Li-,11 Jt-,.:-l cSlqrlj p_r &-f : F f-r.,1t:y.tuiy
tsl_r,f 1.,1 6lr--1t; f_f J J.; fyi t".!-11: r:f e? f, li i.=i:*..)l-f.i lr JJUiS t Ji 6 -,rbb

.!J- Cl+ f^ tt F$.-,

Fl d{ Jta;. r,L pl'."|

-f 6l-t '.'--f Jy"ll.r,-;.r.1 tl* jil e * )a",.-t, lL?t fr-.,- 6lrl isljuclr py s \-t' g):L,

g-...,.e ss 6l-r f-f +--*; t f :l;i u..-; )l ,_#S;1-\o J.5J 1:.r.1-l orLi,:-l .1.,U.-1t1 lJ. ti.JS f-*
.:*l ;Li €y,,L;,Olai .2> .t5IMo =Ho .lEF=G "* 

L-Y s f,-1 .iY:Lr.,.:-l o$ o:l: gt;'J f, q,-|.a:.

:r.:.trlr; ;;a d,."V Lfr t:..:f € t a:-!9i f;--r ;l jJs.f 6lt.Jlj;s,l)
XF =Gr * Gz +...

EMo - Ho + Hr, +...

:;l .r:;;Lr ,ig L,.l3t )1Jevr ;t j rLrE '*- ell.JtFl "$i 1r

J" ta4=(AG)",_ Jn't*, rlr=(aHo),.,* (\-\ q)

.91;.tu:-a f- c..6-7 --i)tt 9 5 631-.t d Fl '& : S,* C6:i.i)Lal .rr 5 -rftr **l: q3;

e.-f LHj.<-,- O aLfi 6 J15 {t.1, ir:+-r .J5Lr, j!}U,S-S-t'i- re 9 ori ?p };ls 61,J.,f+

O-\v)

o-t^)

.c*l a:-r." JS,SlJi ,-iU
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a:ei,a r,r.J.a fL*"l.SS.+-- F.i.ll ,-las AfA

F1
Gt = ttttit

/

H6r=f1a1

w
P-10 Js.l

f:o9,o.gtb

,glt- J2,--."1 ,,1 .-t-.: r,!: t-\1 J t-\o .rY:L,. Li lf .rtS g-=- ,Sl;:, f-r 'la. J-rl ef.-O ,li1 .2r

1l 6lu;,gl;IF=0 fl,i.xl.rrQ.t-Se;l'iosLl-l tsyt'\,P.-L, lL-?l ft"./trr-r--!p-.-.;e
:otK.;i ,-r-:U ;t,;

Gz= rnziz

Ai)6

.JS,r.; 6# AJJ(q'.a F *y .-ti-i" 
",L; 

,".ra i_F -*./tf .r: 6 c,*l d,<j ir,l Fh .l; -tqt,

,";; .lt"; -11 .5ltoy J) F:..:i. dt^flq .gLac*i ,Slr'-slj f-f c-l ;5^" .e I ,j* ?b gt-al p..".g1r.,

.:f 'r"ot ; Jiiry {i*jr ,slt. h-it. (-f ,-\:.-T.r1 }u; a'P JlJiS Lf a, L.l .4Li

a.l-; ;l') .iJ. Jjt :r ,t'n q ,j* ?J* gU-et 
'':.-* 

.Jl-r L- J J-" p-.q "(,- Al-t -Sl al"J- -2;p *.

[t-\ o]

Ir-\!

l- s O c,t-i +ti; J3- 6l*__911 f-f eJ[,-l; cslqllj \rc ,i-f -f ./tf -r: d .:-,1 n53 .,*l F!, ;y ..t+t,

6lr-'--911 '--1-f .:-l ;-5^,.e q ,J* ?L- qU..tt g:.-*.51y ir.rn,.J:S,r.i Lg-# dJ<"+ lf f y Jf

1f f t t- c.rtj ^LA JF 6lt-;l-,1 *1r"." blJiS br u. Ll .qLJ r:ai ,)L,j ;l .gluy J) f:..:i. c6l-q 6La.:*;
irL.o..gr(--r AJaJ q jU o-r* atf- q Slig t-\1 l4,lJJ;t 4 .ll .:f -r.ol.e,r; xr -r--i.;t 6lr-31; p_r

.Jju
.c-+ a*V./brjl!r* f.-.'- lf f -tJl o:li;.l e q.._b gU-rf --* ))-f ))

JJ-'J 2: ,;:ajt Jj*l -11 
o:Lil*l .J--1 al;r o1! 5;.- J+t gf-\. J f-l ggtg:; .rr'>{j l5.lrhb

.)jLc/ f^l/ lt.9:U--,1 .i\a; u.>l llSr' oL;;l .fU-f .r-r,,gly;11:.5 s -ty J\--'.l Lgi.r, l5,-JL.-
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Af1 r.::.t -a;.so ciYoL- ?-^ i4

uJ.a plel oSg.l,

,l;-)l J<- ,n- ,,S3Jl -i)Ut .al.y : e3tl Jti:.;l i". o1^.u, ,rl+l: Jatj.,t .i- ;l JeV 6lo.t-.q ))f J.

J.r,...1115 +*E q lJ lt----l ss-*lf-\Y d:+ 1:.s!,1 f-..a.fJ.r J# I ssfJ cs* Uf .r5*-*.1

It-*l eVr t'V )t :s7t .,-t.; ,Slusi ai .;.: 6 fpJ -b t \ ,Sf t s-t-i;,,. cJt- tc- i p::f L9;L

1'. ))FJ;l .r'r hff 4:l: !L;yl .gly ..r-o:.r. at "g 
cJt- o.zlyr ,tV:c cSbcS-f ,tit.t:')tl,. ,tS6 t*

ti-& -,trlt.f-rl.r s*\te),6FF i-f UstfJ?--t't-ec$lt ?--t' 6c*,1 j)).li;t Jjb-t.r-'

lil-3 o:t-r p tSl-t,e?--t' ,ss-fJ. d*){5 cg-t* t: qfl .S€ r*,.U, .,."t^i cAt"l.,,*:h:el-1: '/-F e

Jfu *.1 d)L-j 
"St*a.:1l.r 

Ji !r2, o:a- q 6 o.,1lrit ,.lLr q e 6 t-asu,.lL:i +Ja rrU=i; Vl oJ;' ott

;*L- Af y F.e:"., 1r il ,.ltJ:,,rfJ.6.dbd.'. :6e-f )s-f )),r> '.:;l: i,ftrer t f urr:^
."r-tr"f UJ'd ,-1"15 ! -* s o{*i ,5,,-l:\ cS;t t-,-fi tC-*l

L.*f., lL*t ef I * tsft.,5lr, cJ5;t ?--f 21 6 :y>y. oJ.-x o:L +,-p 
'4*, 

tslt rfiJ "e

4J.,)i e.*,"tJ:;arr r.:;l:,Jj."U u*lc u711tJ or1.t.t- jl .rit 6lr-:-r;l o:L rJS orLi:-l Ji:, ctLal<-i

o-U.i o-r.iL-1u5 VtS ir-l.,1) rs;.,l *f ou-.,t5 tl-l i gly oia 9: tf C*.;LT q Jlr€ lr qF 
"r-l

.5ta-S €l ,9 -t .t ,-f J d.-'".t 5 aLnla .1: .glqyl-; t JE; f-f 'tL. dt-l jl f'*lr.,, ,,Jt- .r-l tr .c*l

.9*.t+ ,f"tS .:t-i*,l la;i;l .$t CP ,.* gbt
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a,>.i"o ,s J.- t t...>l .S#*, - p&5 ,_l.as Af .

t-tf digoi dJf....

t* e-ef y,-rl-y ts> ar o-Li o+*i.J,rts q 6 P esi
.,i.r.t aS {t-.,. ,-p-!vll6-:-$ { P= \/Ot ^\lt ,* ,:-*,-/.r-;13 rr-;U:..

)t at Jt .c,*t *-*8.* J.Ji JL-"t .3t; t s ia,.-- J.p
r-tilr.r r.-"+ lls 4: ./t m/s ,-,ly | = o 2) Oi f f j,ef 6 Jt-

'1_.,.* ,t = tor \ L*'-tr5 C,r,,', P ,S-si JLrl ;l .-ri +U \. lJ Ji a 6le,jl-2 Le)-,

f -I-, JFgt derl ,r3,-> f .e J:-YO' nxr oJF-U-|1t--:11. kg l.F rjltl:PV
--> r; .&,g cl

l9LjfjbJ, L,F-*- ..:*l oJ--l o:b iL.li JJSI S2- ,-h S_dt +J, ,S--,Sll. t* "l:i u*;:)>
c^G+.$lo-t-l L9*-rl='1. se-li*Jr).1,F 6,lu-1ir;J;a;.tt^rlJr gt=o*lb.J-,:d3l .gle,9l-,1 :up;

.JS 6. &iJti, rJ.rr,rr I St<tel .t_l* 6 ,-;F ! 6 c*l LS-r^, \F ,_St<Lrl 6Ji y
:p,tl: 5r.'. .)t j JS 6)y 6,1*-jl1 f_f - \-p ohlt _t 'F f-r - \-t' hl_r; .SJ,E tr

[J,,'t* dt =G,,-c,,] fi'(u.rr - FVt=oo[o.asoar-(-o.q)]

LI,:,,'",dt=Hc,-'o,f

Jj'[o.asor -o.z2s(6.silbt =oo(o.zso)'t, t #*)]
d.rL, tr ..ri 

- 
s , /Lo. J) fJ) aJ:L, drf ?-t' \.-Uh .,iq JltsJl ,plr .r,-! cc-l .*i:. F ,Ss,J b_n

:,.:-ib fr"tf ot 6lt. ajrt , ,|- -t e-S Jltsil tr .rrf.f .!i.- 4LlJ ls ar* F ,J_el

to=2.60 rad/s :rK;eL c..g.;: *lr
,F f:j )l €;li6,,Pl & 6il JO+V ^rA Jr 1-\V 4i!lJ;rr nJ:L, A.5:16-I' tF., ,h ol,.

':f ;2,;1,, F--li- lf .:i -;1U., j 6.et..t 6si s,;si 1. (llrf t ) cljJ crLa_ryb:S .fi*t j ./t+l sy:L, rlL;^.o

:\ nf 4 r.Do J3-- 6l'-;sl: €'y tr-l-*l-+ .c.*l r;'a 12l1,.o Jy 
".,5,2e1;-S 

l.r,-;,>:f g,rr-> i F J

{'-:,r J o)}..t (fr t'-f Jt- b,*,l'^; U,E ai-,1: *s ,Hs=7ro+^ur=^i'o+mr2@=*(8, +rr\f
..:*l Hc =Ic@=mkZa ,E' * r' =k'rl.r-,-; .,:-l Ho= Hc 6 ,-r,g d-y, ,if-l-t[i ..-*.1 lA in yty ,-F*

,6F e d+# 1-\V dqlr jl .rFt

Ll,l,,'zu o dt = H o, - H o,l

J'3.sr(0.+s 0 - 0.22s)dt= ooko.zso), + (0.+so)' I [, 
- 
[- U%)]

P

.c-l ,,!! d:Lr.9: rlL;^,o j- Jrt"" .aJ:L, drl J-
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Af I ro*rf - \p c,YoL- ?-L j*'

.g.A.o ol5:i

D 6tqet; ,,rtzb ,Flt! GP <tyr; tc /e6 ,>e&se c-,oQ C dp >r-6u e!4 D ttrgtaflrw yr Qrt> d+i a4+^,6

./-t. 
",/9 c+^u 4.t plt Jt6tt Ss/! ,frQ q >n6U" st4 D aQ H GJ* ,9mf 71^a^ OX .t-tt rAt2 2r(oU .aa

.r:*l ,z'ia G *, Oltlh, ,>y"c-l Ob/, Xc-.!t^ c44 D Ut* tP c-*y .fi0 d;ib 44r, y"X e!1"+ 6t-or:^,o!o at tnp2

.c>uil2 polJ da ea\o n ,gl* {,, ,r^ M ,p, ,r/rl utu Gr, @ 2 ,,->,-l crto e9t uhr ,2e/-

J- ,rr* .Ur"6U. y ,,-'blr,cl ,r("u s*4 D 6t<4911 <->,oy y/;u"o xc-*14 ,2 c*p (!>/ cr.ut^ ,)x|.(j t-&P ttllu tC <lX

pQ {; l' r* "/

t-tA djt j 4li.,...o

,4'_'lr-31t - J $_y Y. kg ,rly Oi- 6lj: eo$ o:b otJ E .rY! ..p.p

J* lYtr U-l L_i 51.. kg (fr u.D.,1U.c.*l Y0. ffin At'rf -r Jy;;i
rC*l u" = \/Y n/s ,1114 ,;.-\ ri.J 

^-r "fl-Jtl '>-e ,* d .51*l;J , >; rl
6J-F t-.'}C drt-t 6 t_*C rll3Ay)L "<l-b J, tf*t- c--(- J) ,9yl::3
o \ rit a 6)u1l; u.-,.+i r:+r B;: gily 

"[6 r, 
F= YA. N ,,ly ,r.1t-i

;s O tJiJ -;: l1 .,|,5 f J-:< 3 o:y*J r-b., .fl..t J, )Jl*< JL-ol -rl ,.rl 4iiU

.+S .)-t-e tr.-SKL^pl q5 -it .r.5 l* Sf e

6l-r
I

't ft=rro*

J) t{-il (--- rl;l t.,..ri 9 o:l: l.; ,**.-.<.,- J:* e q.t.p.l .rir :J*

,.et o ./l-6..i 6le,-jl; eef J O aLi; -r, .JrK f jS .r:*l o-r.-i o:b clt l^i .!5,.1

9 ,O '>'V ^Li Jf ,5l',"-jj t-f - ,2ilcjs rl:L, ;l o:Lir-l t .$14!",- J1g. 1:

.d g -iiF lJ ?.{.Tl, .*e? dlJ.e . :rK:oLr-! c<- Cf .b -,t \

V,i,,'r, n ttt = H n, - a,,,f

I'rw oo,= Jj [lao{0.7s0)- (ro + +o)(e.ar)(o.lzs)lra

= 137.4 N.m.s

(n, - H q) u=mrhcl - mDrl = mcl (th - D)

= 40 (0.375) [u- (-1.2)] = 15 (0.375 @ + 1.2)

= 5.63 co+ 18 N.m.s O
(, u, - H u)u =i(tor-ar, )+ ^afi, -u,)

= 30 (0.250), [a- (-t.2t0.375)] + 30 (0.375) t0.375 a- (-t.2)l
= 6.09 ar + 19.50 N.m.s

n-*.J ,g 4+-:", frJ, ohlt t, g-lt.rl-t.a tr

137.4= 5.63 a + l8 + 6.09 to+ 19.50

al = 8.53 rad/s :rK:"UrU

tro = 1.2 mirs

=tr
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t.l-r c^6+ 1: r.L...ic c^44 &f -b s:\.g--t,t tUrr Z Lrr-19T,.:-J, 6lt.l.t 'F Py- Ji aL1\ OiSl

:,t'-llr ')ti

[f,ott ctt=Gz-c,] I.'t -380- lo(s.st)W 70t0.37s(8.s3)-(-1.2)l

a:r.La -1o .-1,. fL^.>l .SJ+-, - pS .-|.as Af Y

5T= 1341 T= 368 N elr
\:r-r, ,Sl,; E uTe t-r4-t.@ tT JJ4-"- i:6zf ,S,jtC f t Jf O aL;: cSb q b )J|:J.S fl

F5 J- ,.:-,1 Jj.6.*, y: r.lL-o .51;l.r ,'-o .1i .S rrSi .99r; d:L" li .Jlrj f^ l-ii ;ly. tF l+i .lr-r.ti

A*in 4iSi

at ctlycl l, c-l ul su-r-tt; a4sb rt9 t. af6ur-fi; fbx rle ,U!;^^-b ,{qy ,*,^ *J,t tgP ,> trila c',aw 92 at

^rri kg.r*ts ,:.,t*

?-l? aigr,i aJi."a

* &- ,Sss D Jef tr o-t3 o:l: dl-j,-; cilJ,<,- J-h.." --,<" .5J"

p et: r €l: ,QJS 4 tr ,iq5U *5 .:*'l 
'rl t r-* sb q .7l.rl

r?1t,-lrlo co.:l ,bj u-e *l. rFJ -,r, .5-* cS;t il .Sg ,f -,1

, F tvr ! l.rf ..rt.rr) 4 nJ Jf .5* 6 -t;5.'.-t.>., oLal-r.5* u

.-t"5 yb b=c 6l)l *\A,UE.gjrJl ,-r)Ut J*ar.J'JA o:k--l 4tJ"

.1,-t*j"f J-t'SJli,Sl,,l )-/.<,-.)l-r.e ,.O + 4 5 r-r-"f ,Jt-f :rF

! r*,-Lir.rr 41ti;.,r1 6 €'l 'ef 
.$r-l 6ly;O Jr.t-rlr er^gi.l:

:ta,-lOJj- 6 g-si\y tsf t * st..t-![ ilrf P*.!tr .5] rL.l

..:-,1 rtL ts-it.lt"j l-r-j ,,,rjtr./ J9'-f o:Ulcrt o)s )l,r-it; .5lr-il; \t- Ul .,:--'l mg is12 ,"tS o, JJUjs

.:;lr rtl O Jr ,Slu-s! f_r 6 1.rs ,f t "+.t;O..cl"rQ

-r-l-t j $3t. P ey;9b5 J:L-,, ,-f Jjl ,-}.1i r!",1) O J-f ,-SJ+ e-Jjl .51c,--el3 , :'.j.'

a=ul, fl-,tSA,Slu-Jl) ierrl ro)y 6 -lt.:t-fljl ,X ^LrUa 
G lf f -f uf ..J-lHs=mu(bt\)

:L.:*l )r;,J,Su' dl-r-l: t UIO Jf S*,6 e-f i s.tfJjl .r-, C*,.1) O 6la'-i; t."-j,...;,1

lH o = r,af H, =l+A*+ ", )+ ^(;)' - t;l ]1,

=t@' * 
"h 

z6 4^i,u,q.; .glr-jr ) fyrJr+ ,pr ;r

''{-'tr
oy
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Af Y r.:-r - ,'a oYcL. ?-A j4

ftan =e1 !b'*r')r=^uL ,=ffi
,* gJrl 6 *-J 11 .:*l JS A.-*eJ, q.ri,.l.t.iU., -t 6*.Jrf .lu! 6,1.r' 6l*;11,.3r-' gl

,.rl.lQ .::f j;q ,$tt ,r-tyl lr g-rL*" jlsst

ht * AV, = o] L, or'

it b' .,' )liila)' - ryVwt-,)= o

:lr

:L ,.:*,1 tlt ,SJtl ei)tjl .t.a1:

( u'+r'Y 3b l''-l , L;6;1
LE 

=imuz 
-itoaz

E i^r'
. k?,r'

=l--7=
D-

:g-,b b =c d;ljl q

LEIdd =62.5Vo :lr-r- 3-r 
{'.i)

.uio crl5i

o-r.2h 9 c-^,alu^ o+i d;ti p ctr- ">r-i t h ,,, u;fut at4 ,>/e )/f/.t 6p at. *Jo 4, Q >*t Sq q J* rrrfrn

,pisa ,2lu ot g;9 ,9lti,f;t U"0 P 64ul ,> et| ahti d* Sloryt)

./rar, >*l c! ,2 G ,:*1- /lrl^ 9 )t/i^t ,l& ,* ".

/cr" ,w-t cpt) 9, Io =7 + miz d@il @ )l t*-t ,> r/nyt aaa^

o
o

f['.i\*-,)
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+rLA,a )J y.Lo ll*>l .Si:-lii" - p.l.j ,-|^as Af f

oJ*.l o:lr rl|jj ,,:^-* 9.1 .,11:11-,! c'l.a,-(Ll, 1-lW

J) f:-:, ,(b) _l (a) JYL-'-;1.(--_.,...o -lr .J::.."^ J[*(l

a-lir.:'J -l: lJ t^,51J .glr_,91; Je)r..L,l !5L I = o dir.J

.# .b* O J-aj..tt<trl jl .J+5 i*ri t = L s

(a) a = \ \q/. rad/s, (b) a- vY/. rad/s utJ.

7n=\tkgtk=YYOmlll

r, = lYo nllTt J ri = Y\ o mm

ito,n.rr,*
b)

t- I Yf .tJli..- JS.t

9 Y.. N *l--i,5brj--5 Jfu &t14.l-lvt

,2t lD *Le .*, jl .r_p,l ryls yYt r,JL".!K t \1. N

,-JS 1t1 ,-,-91; t)e.- J ;rjq J.J + Y m/s ,-1,

e,ls A I D (J-iL t = o rr :rK:cLrL c"6; 1t A rad/S

4 +:' .L-ssi c#r trr|,61r u:5 Jtel {rU o Jl

.J KJ<, il Li:- *L;J - -J U C--

200N 160N

t iloonun t

15 ke
A = 250mm

10 kg

?-lYf rlt'"' .l-(i!

t- I Yf df..- JS.l

Jit *

./1..^i. Jjl,*.

arl.rJ *r;: .5-" ;l r-,oly-.,, .S €a^) l-\Vl

r;13 u.r.;) Ol^;-. jl ,F- / l-r 1. N ,Fl 6ti ,8 :*

J* #':-, Jst O:-* 1.t .iL>!i.r;l .i-;r -Sl .S'l

)l Ji W -r dtr lF 1. kg 6 ,r 6;L n^^J 
'JJt5--

jl .-q5.,r:3,t l-,r --,1: ,51+,-91-1 ./ti.-Utt l/Y m )U dL;
.s -E-e .'r<t,t

Q,= tl\tLrad4s2 :tr

t-lYl {tf....JlS-!

1t-:, 6lsl> u,J.;J5 vo te 7-* l-\Vy

! t ct-,.. r.1"- .:.lli )-rH Jf E = , lo m .ril-rr jylfi
Jt-el M = \, (\ * e-') N.m dl, .'i-=J" .g;jb-:5 oi

;r ,LJ L* ft.\L,l g,tj.r* Jt Oi ,tt 6 tt-S,t

1r 1.,1 .li @ 6)t-3.1 ie.*,J*rt J,(- JL-> -;: I = o

.Jr:S&"r.J/=Ys
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AfA "Ft... 
2-L .Js-;

x,

400

t- I vY dr-- Js.i

d:, _rr > i ,Slr 1-\w 4l.l- 4lJi jtl-\VA

O, ;lt 6:i jU) L-j,,.-r-.lL c.itl.: g;) .rt ; r/. \ g

,t j-)'g:119 a[- st d_F 3* e ss O ,X L-j 6 l)
.-l,s-L! o:Li:-l 1-\W 4l:*, 63tt jl .+5,-r[..p.

d-, !r r m/s ,;it Jef l. e.5 YA d/J l-\vq

Ur-lr'-i 1t-:,.511b a-J Yo kg V <r,. .l-jJi
r-LpU ft *l--Sd. i4trl ,g-l to = lYo mm

4J.rUX.r l) ,-LJi @ 6)+'-211 Jef ,J:,1 h = \.V0 ffin

.+5:G s&.Li t-f Ji;.r 5 d-eJS :srt )l ,.fr
42 = .7V.Y r?d/S :tr

500 m/sc -<_

t-tvl {li- Js,r,

Crl = Y/A\ red/s
=lr

.r::5

rrr= Yl.iY rad/s CW

Y1 ;lr cJ +il-.:*l u. ,Fi [. c+tj .g9l l-lVO

*jl r:-l Jrlt) LLJ .:sJ.r, r.;13 j* gU cf #
ql ett yt 1 o)y. E = Y.. tnrn ,-*r t'y Jr
s:-- Jl-r.t.5l.til;r ili;-l fl l*s, rr;.J .1941t-U

J-{ {+U A lJ Ji @ 6la-,-5ls u.*,,J-:t ,)J<- Jt-. _rr

..t.JS '*;
- g--

:lr

t- I YA <[.-. Jt i

#tf Ft Jf b ,y) 6,1+-el1(*.J,l-l!n

21Ju .1lJ-t LW .l o:.2 ;K^.o drj,j J1l5 ,-p.p .+;S j**

4'l,,D -Y c ,.*l J-r-rr jl ...:-l \,.qi1(\.t) km Jt/. Ji

Lr !t--+.rl g 6*".ej.{5 orLh..ljta: rl.f .rtr>{tly_L

.lrnt. mUd 1 IA ,>\^-7 ,_* ejt

?-lY? dr* J$

e r !r r m/s ,;it ier L. C-S f . .JJJ l-\W

3 oJ-.i ttf-si O &fi -;t 6 \. kg fr+ q OA .i;! d.,

ls * @ 6lu-911 JeJr .J:5.s, caLal .c.*l ;5L l.r-l .,1r

sl* el;_,,-l.i t-i bi;,: 6 d-;Lf ,FJ3l ,*, rt"U)t
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a.',.i,a ts.., J"- pL*ql .ti:+-, - p"S ,-t", 6f ,

200 mm

t-lAl dL-JS.i

1t*i rl.t-:,| )t m l)+ 44 
'SAS 

&lJ l-\AY

bly> )F O t' t Jf &l ab st d 
"r(--r ueV

L-a; ,5---r 4-i c+ .iF cJi-.11 *'Iu .tlg ,SC
(--.r d.rt53.^ .;t*.x :l.u,l .lr r oJi-l;"il Jer l* I o$

r * t Glo[ls 'J;5ct,. 'zS7 Jsr. i-h u. slis74

c^er E.r.rJ JL.el ,J--r q.,;-:tl 6 M ,j_f elt. i t

+5 J..f, t.l .!L"l .lir .-rU .5--r (0 
6,1+'-91'1

t- I Af 4'8.- JS.l

.,'. L J-p J M lF y ,s;dl-f- 4rtl ^t 
, l-lAf

'.Sf;r U;a J[iil ;-er lqx-y.*l ],i.'c t*i.a,3,e1

&t-h, l)a t3.*, \ 6 m lJ+ o{ 6lo;! L .lt65t; rS c*t

t.P +.,1r o.,y! -p J-S.-r.iLel ,C".'l )-* JV 1:.$'-l

.)i J: oJ3 i,J lJ 4l- ,r-h; J 6,la'-i; 6}ar>-c-.J#.f
.J;5 '-i dj r i. v.- rJ

ol.f ..},L,,o

R d.i J m lfi " I uS^^ -19Jr a.il.;-l 1-lA'

.o-r-x ,!a:e Ji {, J"*, &U, .S 1., m/\ 1.fr q ,F-r! ^1.,

tto et't ef t-.t .-i;*J d3{ nJl..il ft .S,-t ,F
J3-- | f.----... Ho s Hc s9t*,-91; f.^-J, .-t:& q! e:-t

.+5 J..- oJ-i orb Jtjj di',J .1: O Jy 9 G 1f f t

?-lA' 4.., JS.f,

Y. . filln 1t-: 11 6-:!1t;5-. -1;I-. g(--5 \-\A\

rd 4-r OA J|-;-fr * 6u J ) $Jt Yo kg g; ,gl1l:

U.*, t-i "J*,c.rYb;l .i- l.1:.r:-.l ol'^i' -1ln o-p

i6 t-r* J3- tf:eU:U c-.6; s) 0) = ! rad/s 6,1,,'-il;

'i:+ 
dy q '5--r (a) cJt- 1: .-t:S,r, ;slut O J) )J>

.J-r ), cbl;iA dr* q 6 .(--r 6) cJt- .2r ..:-l o.r-i

f-..7 i/-tJt+ r r:-.i,b -L;Jl .r-^- JLiil c.5,r .it*l

9 ,3*,-r ;,-.t dr .,,-91-2 (C) CJI-.,1r .:;l$ Lll-,1,9r ul-a

6ll--el3 ey.*L-f !i--lil 6i= rr rad/s .rl;r. ! "1.,

.-r.5 ..rL-- glL- ,^ 2s 1.2 O rLi; J_9- .(--r
(a) Ho=\r kg.m2ls vlr
qb) Ilo =t1kg.m2ls t @) Ho =\ t. kg.m2/s
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AfV "Ft*" 
?-L i4

| = ,lYOrsrl. \!\{/ }f vlr

rJ'e{ . /1 m/s .'rti tur4 L. ulljyE i;t l-\lf

f t\rr kg f.ra 6l1lt i-fr .JAis, c-11 ,-i.r! 9,-;y'

r!.,, O J.r- ,.ri ,)t1-lJ-J {-3 .2 o:1t. G J) g.lIJ lF
9 O )e-- It Ln H6 6l+'-el1 fy.c .l \ 0. IIllTl

-f ,-*-,r-,11:;lri o .sYtr t+:*. G 6 ,-*_, (-,ijl) 4E .J

ss+ O 
-11 

o.r-i.,1jf LrJl L; ;l G nS 
'*y 

(:) 2 0 = o

.J;5 ,lrtd ,c*,1 0 = {'o .rio- ,JS.r,

F,

,-l A? drs JK.i

i
I
I

I
I_t-:.-*.]

a
<-r->

la)o

T

r.r in

I)-= MDM
'' M +m

_ lfluur
t uy-M*^ et-r

A=

,,-tr,6-fu jl dl-i t.t+ il ..r* .l-U}l-\At
*3.a 6l;lr A. kg fr* , j:qr-:,;+5 )1,6 d+

,-r* .\-rJ-o )r. tJAe 21-r- Jy-'/f rev/s 4l1is

,.rrr5 6-+ ;t(:.n ,1., i)q.* N .gtr,-91; \t-or..r-tr"f

,Slrr .-b ,SV.f ,.-t1Lj ;..r.; q-* ,f t, 6!{
.-r,-r{ r.lii y.: .r)t- -lt .i-.1" J, p--e lf ,rr-l Jl-'

r"l
,^&'---tr N

,-{osrevrs SE^

P- I Al3 4lt ^.. JS,i

\ "p ,rl: 6si t{ ,-("-f q t-r er 1-\A0

9r r5 
'*_f 

l, Qf dlq9lj \3r U Jxilu. Jt.(1 f"
-il ,-lt--t ,Sly I , e i.i5 Y .i.t-.;r ,r--9(-I; .Sr\

J3>..tiL-,r, J* ,;--lll 11 = [/0 rn r r\ = \/Y m

uSas:o;) .r-,11: 
^J3 -ij 

@. = \/Yo rad/s yly z siz*.

ty-, ui-ils 6si ,t-i Ui t = o qli>,J tr b-lj! :-S 7
'-r1S A*; dUj jl g,V ,>y-.a r, l-1 c--a * T :V
,-; tsl-r,l l-r L-rrjti utt#l d"S )-S \ . ,-:.-L.;i ,SkJ.r-r,

)it':--L" .SL.r:tr g..,-+ ;l 3 ciJ .Jei 1r c15 r,t!

t- I Al" 'l?--- r .lS!

.)J-
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a^ib )J..l,a t"t ^..>l 5.:.tii" - p.i3 ,-t , Af A

u6F

t-l AA di.... JS.$

u.*, t-rLtJ tmlF{ jS,$dJ,f 1-\Aq

t{ .JrJ :l-u.l .,1.t 
(At = o) 6lu'-j1 \Uf ,.l-l* U" qJ.rl

Fr ,11r.<;r.- .ft<rlrl ?-.f fl .t-*C oLr;0 ,,,-j;.

o9)t--e r- .-t=.5 J-='J l: ;.'jJ;ll-u; f st-.; c.,.t ..t^i,L

i tt 6-f @ 6,te--r\ u.s, G lfr f y D u.*,
..r,-r3i c*'q gif ,.19: 6ta-;l

YU.

'-___g\vttrcoso - Ysin0) +tr

n= 6D.ut 
, a= 6D"Ito/,

YIt*-vtan0 - Yl-tr -ytan0

t- I Al df..- JS^i

.glc,_31.,1 \3)4 L 1-\Aq 4IL.- d5^^ 615 t-tt.
(u. = o ) ef I u-h;'tst' rl9-\ :r*,oL c..6.a .lr @"

g-ll-u f ,.rt-; cr.t - .s_Fr-l c.rl: ylri JU# ih- 6, J.

(D 6,lu_j; c-eJr 9 D t\e ,t oJyr q .J;5 drrJ l"t 
'i|

..1,-1ji C*r .. ,,, 'jJ0.19r g;t-6iil 1: l.1 ..li

,OO kg lfi -..{rt--r ,-r.;r rk-.| ,<-- 1-\q\

6ss :1.J:5{r, e-F ..,:-Xt cslt lt Clr'-j) f -r Jfl
,j h, bie il3 )_tN J,.i;+ *S 6J>z' r. tSj-t> ,o-ie

6)1'.> af 5JS Y/1 Jb-rt, ,r .,1yr-, (--r 1-lAV

l-t+l I .)J-.t rJ!'- O t y J9- \ o. mm oJ.-l rj U
i'e.s\O :l o.r-J-,1jf 6t* it5 s7-tt Jy,- *:lrl-;i

a' A C;liS-- 4-rtr .i., .J,Su, 41.13.: Nq = '\r. 1gy/11i1

.ll. i L "J;) cJ-i o:lr gl jJ 4-f 1r l-til ./1 kg gr.'

e\ &_f url.:;l .c-l JJS- Jt- .,rr ,5*.: r, .- 
=,-j

iJ<- cJt> q t+,i.,1r J );tl1 Jl=- ,St{-l C + .t t9-J, ,t
.(--r N r Jr-J+ ,.gl+,.-;l.p .>ef .t.S lltu(-_r t ,--=*i

c.r;lJi :3;9 Jt<l'^rlO c.jt-i srtibL-.,1: S ,?f ...*l trl.r

,r,-tri.; 4+r:i )t 6-;l.,;F.,r: .St<trl r59 U-i.-r;5 yb

9:.2b

Ny = o1q rev/min =tr

/,
&

?-l AY 4lr* JS.r

m f* 3 [.. fliln -# y 6lctryl r*y 1-\AA

,5h--91; u.*, tr rr- ,--j!j 6f ,t y-*, Jj-> eS

6lj> ,)3-Sy+5i.lf.r- ,J5,rr rJl-lJr @. = Y. fitd/S

-51 
.t---J ,1LjJ siil q\ ,S::,(U" = o; .l-)l uor-

,J,t-"il J* u. \/o S.)Ir.* *- 9 taj^,y.,-/>;S

.f yuu.e 1..,fL tttr jf,.::*,;tSWt,y"-P
.-q.,19i.:*.1, lt tL-"f C-) di *, 6 ri,

-[
I

150
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Aft JEt.- 7-^ i4
N r-1r* ,-/l.s.lt ie-e r-!i,-y b .-aLj a;Lrc.1r.r.2.

.,t'5 ..7b 11 oy4,t

N = YY/. rev/min :lr

t- I lf di.-. JS.l

.r9(-.1.r l-til_1.: t^o$)-,.7 a*,.1 q q-p t,1-lqt

./U L -y or, JLrl ,Slali s,:-.1 ,iu.a M [,iS 1 ,;y

tii lt -9 \Y. :ryy ,".8 9A cttao$)-;e 6,bs9>- 1
..t_L; ,1.'; l, oJ-i:6;? J) djJ U $ttc/ )! *i.rt q.l

)t- ,-y--b :l f :t. o$)-,.; a'.M = 1/A N.m ,lt_f Jt-

f y $ t-n, ,t;tiF ,[ s ;l ,*-: .ttf ,f Jt*elA

c.r-iri_r i tf;et '.' ( T J) lr \o kg.m2ls ,5lr-el_p

U- )JS:,eLr! c.+a rr o kg.m2ls cslqJtj e-r .&-f
I s c.,r- ,s-b 6 lt Rn I Rn Cbti {-rr ;rLi, .JSu,

J).J--5 n*b.r o:.J4 r.119 L-o13*. _r.t./Lj L*r;
.r-r! p y lV' f:^-./ 4 ost' q f" tt l, o.riri.F

t- I lF dr* JS-i

t_* :t,J-:fs^i OlsS> *J-o eS 49'.J:-_l,rr ri*l
,i-l 6;J^e 't:f 

6 e .;* a,' l_s 6la;rq1r .;l.r c-r
u l1 r.li )9a,a-* cl.r.;1.-;-* tr..-- .tlC r.:.,),,1r

E A.r-,* 1.. d.ati +li-l tlr* .s)ti,-/';.r ,ri.it lJt--

o-t'al-j.r aL.;a.-J,.;l: .15.r"*U L* f -t tl ll ll+ tSf t
.!-i.,, Jr dlJ-r: r-, Y. rev/min .llll L .,^;e d J:ss,

ai a*-l$ l,- 3 cr-e,r \. kg l-r- 6l.sl> |-fr ,t-b Sl

-t-tl-t -l crtt.li o|y> uor- 57, =Y,, mm ,)f y Jy

4s -lr) rk-l I lf ,r-r'-l JLr.-tiq Yo. rev/min

.J35 ;*J axi.'a 64a-e s:n Jf 1.,1 (oJt-i orl.: 4LLi

I =Ylto kg.r' *tr
600
mmr-...|tl

f"

t-ltl df..-JS^i

c-{-+ 1-lq\ dL, .{,b,-r ,r"_,rr rh-lJSl1-lqY

.# ')let* 4j 4_r 4i c^i*j \A.o l.1 i-* :-t*

.u,tlJ.> d.l->t clL-;6-i.jl: l.) N ,r-.il-13: jef a? rJ.r)

;l o-r-.i d#l, .:l.l-+ I oJ-! o.:lr .iL-)ttl a:5;l 9rl
.:f o.rLi;.| blt',J 1-\q\ 4J.L-,

J -J r- A c-;lF- t{- ,.rr ;l .il- ,.-t 1-\ lf

*-! 
^+ 

t+-i.Et#t t ot4 \/o kg fJ+ gtl;lr \".. rnrn

Lt -.i 6l1b ,_/.SAS I e,-U .c*l oJ-i YrJ B .ll-r.;,

,Jt ,,U )_r* Jf r;l:l;i l-r:,lJ) J o).1, [. mm j.syJli

g;L-ac-'ir,. 1l l"a+-L 4-4t-- -,1) Y. . fev/min Uf \
{ J ori rt;i t"tl.1 fl .tsg dlJ_rr r$lo$ d,lr{* dU
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al?i,a )J:J- eL-+l .S.:jr-, - p.i*i ..t- AA.

t lfi 6s24.r.ri.A ! l.Ht.ai .i- 6l;11-lqV

.riloJr*i orl.r st ,': .t(-1 ;: ,.)i (J::slJ (n Jt' p

Jt*rl ,r iSlt t* 6tt /. rg1j:3 tj_r 6 ,lt-r
LtiUi Gss tr Ji *iJLi- 9 gggt".'t.,13k-lf ,5- ,15u.

c.{F-" -,1r l1 .ri 6,lu-9li f--f 4J C-l \ s :2,3u, Jl^el

U; JF cJt- ;l a:.."- etfl f ft ."rtt4 t;: z

t ,>J-. ,Sly,lt M '-'.V yl;S tt'-f t o:.;oi i5;'- r,

(.,,); t-..it-"ai (-iJl) at+;.9h,-11; '.3f ,J,-U JLtl

Jrs fr* ,-r-t-l Jt-, .J:5 .rao l-r q[ji I4 afi
ot)- I all z y>,, Jf oF€ :o tn .J,U .5 L1tL..".i

t-*,-* -t'* *:';f;:r.; :::
Mt('lJt; al" =-0L,)

IMt(-') @*r*=i@
=ttr

t-llY <ll..{ JS.6

C* f tL.cJ& \v/o s?Ji oL JiJr\-\qA

J-rJ-. ..r-:tr,.f G J-f \/A m ei.;;-"tfi F.5l;b G

,jLi:l;i bJ;* cJ.*, t-i r5 c*l ot-) uAp ,94b

.+ ..ri q! rk* -rl ,r*- Jl..l-i rlrr .1, ih-.2: A knr/h

,.,,-r .si;i de{ .J,-Li ,)FJ..t, ih- J ,*-f s5;ty-rl.;

6tg-: u. e-S-E vt e- 6r rtl c-<-t1-l1o

..t-;7u-, \ rev/s ,-Slsst &.*, Ln dU ::* Jf )\
J J.5 C.- YrK IJ ,'!-Le-, .?U" lJ JIN ;\, tif

bl_* u. r;5 j..- .J.o:.;lj F*.,5f t y>'6V-\ y

6Lrdy crl.:, r-r l-2 c-t^i ;L gt*.-r .J11i ..liU .dF .i-

V kg .l V. Infil J;L 6l;lr .5-. ,-r 5 .:;lF- 6-rt

cty-l d Js_t4 { t-r ll J+ .+.,.i .,;Li 1: ."t:iL d lt
jl .J---** ,*Li 1r YT. [lITl .-L3 J vl. kg lfi L. .d.F
L.\ aa;-r) J.:5 P* g- -r c-<*l i,.-r 5t(L-al

J 1. kg lfr \.,a9; nl5*1.(,- .u;t, drlo.t^l, g.; ,gtoe.lt

.(r-ri ,s r, YT. mm ,Li
N = [/A{ r€v/S :lr

t- I 10 df.... JS.i

;l ,r.,1lr lr-+ VA kg S ,r:-tJ5,- 'e 
6*1-\q1

: ttf 
'l 

b1 o$ orb r.rt-i-i ;il c-rr;/ ;r .r;5- cJt-

)ty 4 Jr ,ig,rl dJ+ J -tS,r' c+LelA -tt'J q

c-1Lat;l ,.,.1 ^LrU)t1 
l.r Jrli tD 6,lu-9l'; Jef .r.*,1

q-t-, \ ts-.jt 1t 
"-U 

,53.;1.-r)l;ln J.ptr.l d t
.J5

J> r""t"

?-11? dL-. JS.i
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AAt JL^- ?-A j*,.

.Slo+-llj u?.-t ! ,5--r *t Jt-.2: b.g-F Jt ..ut.-r-:,

L-o;.(--: 4-i d^..*-i JF cJt'- jl -r:S"f Jlt-t> .t-Fb

l.rJ<- a1 ,5-.r Li d^i lr.t-*, l.lrt"'' 6t4:il 1r; 0.t.1

..rJ r*b." l2 ,5--.r -L-J.>' (D.5h-.913 t31- sJby.

uef ))rrjl ;U o-r^1 -ili djil lAEl .1lri,;;a--o

r *; -b;.e t g-F F;t ..US l.p l; lo.;tr, ,Jki"l ti

..t1:5 C-r-, -,F .,,-l t)_f s)

?-l'' dr- JsJ

\1. kg r.lt d-r 6l-,11r [..1Lii &- c+ 1-Y'\

.,2*l , lLo m rl-rz -sF Jy 'ti iyllS Lt'^i I or-1

P ^r.i*a ol'.-c/\ 61, i,sj-

z .sfi Jr QU -St .tt-'.,ll; I kg i1e a' ;;liS.
iJ 

-,.qt*! 
crl,z-p: \/. rad/s 6)r-'-j; c^oJ4 ! ,l-

r ;;t5 .<- L . ; ll,A-'.i,a 4l;,-l 1l u-,\;i @ 6,lu-jl3
\/- 

. J

#i 1l .t-5 A-.-; *{#r> 0 = lt l\ cjh-il I ,rbl:
.# P-e! s_tn Jr Ql.;! i* r,y *f

(rl = ./1v[ rad/s :tr

-.---.__..?.4 

rr.-

?-Y. | {L... Jt^i,

i/
l^.-,.-_ ,'

.J-l ntrU* l; J1J, a 6,la'-il; Jef ,J^iU u.il.r ,i4;

-rL-..- rL->1>n, ;tf I ,LZ Jf l(:ft*^ ,;1iz;t )l

JS j.t .-,-!.rtr+ .JI^LJ u "'; 6 ,*y P J* .#
.r:-l 1 m .:y-l,,re

cJL- ;l I J-+ r m lfi o-l ,ts,,Lr + 1-\qq

A ^J;; -51 
.tt.$.t Lr; oli orl: ot.i-i +4y J: dJ<-

6,le--jl; *3.*, .t; Jat B.SiJ \ rf Jjl .rl ol.,

..r.*5 J-*- x u--,.o- 1l ssf i -11 ,a +LaU\ \ * 0)

.-rJ .rit;.rl t ) Il\ s JC = o gljl q l.; oJ,i r:-,-r, +bl,

(t1t- x),[@
A=-*.

(+r'-lx+x') :tr

AI
I

th
IBt

6l-,111 1kg l-r* tet.6yb -llr-,tJ r5--.r l-Y' '

JtF? ,,5--r .J.-.iL,r, O Jg \Vo mm Jt *lf3 t )
jlJ' J J-:,\6,./'lo kg fl.t5 ," lf 6 l-2 .grYy 6;5

J $5.j--- ry* ! ,Jlo-t i r.rr; (--r gb-lL- 
-,1.> ,-[,.:,

6lt-j; u.*, \O :l oJ-i,jj ilJ )t->,' J,> r;51;i

Q-; AU9,F.ll .(-- -e .Se dlJs: \Y. rev/min

c-flr r.* t9.-> 6,la J) (.J--ii crl: {-}l:; 
^S 

j4 h-Jt

L-- s ---*--t

t-l 1A {'JLi* JS.l,
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crli.a JJ :J a pLel .SS.:r-, - p.Lll .-las 6Af

h
i

__l

-T

?-Y.f dr-. Js.i

)-* \ J<- ;t-L, .5lorj q3 o-r1, ti sLi \-Y. o

.C*l oJ--i dUS 6sy-t -r1: .rjil t*its ,g,9,2 J,-;uil

*t;ti;: r5l-,1 y-lr C) ,-rJ-i c-, 6,1+-511tgfFl.r-
45 J-5 opt' 9r>*l )Jia ,$ b7y' q )f ,JL? jt

g d sl,,s';' 11 9 .lclbu,.,"i: { 6, J 'il ;:lx. 
'Py

.S -b-e 0.. Irrr &U ! u1U,

Q = \/tYo rad/s ul-tz

?mm

?-l'6 -tr-' ^ uF.8

I J-* t m 1fi .-; 6-*lj5--.i;! .1.r l-Y.\

.liA 6t4:t 6 
'*y 

U S.,, ,zS7 6lu-511try, J9-u.

.JSs, c.rLrl.r:j.rltr.rr* ,y) & f J+rS eV ^,

r-, r-5 l, v r !r1 U.*,,llL Jil.r.- ,Iit{ (v= loo Jl
tb24 dU d,*,*iJ, o .1 o:5i 6ly: A Jf * di dlJl

9r:*l .,1-ti;

B

d#*ilw,{M.

(Do

?-Y'? dL... JS.i

'';"J,r"'

c-iL.rl Hi g,riA.5tc ',1 {<r,t*.^ J dt bl fti q

A ,SWl -51 
.tt-S e D jt.ri cSt+l tt r, \tef ,S,J

ier' c).r-! L, ,i*L; &i; Jr c-S7.nn; J;[;.,r
.J,5 dr*'J ls ,yj tr B.Stf-t D' tsf J

?-V,Y d;.... JS.i

rJJJ-i U Jef ti 6 
";ttji- 

.y9Jr c(--r l-Y.f

J c*-r 0 rt.r*: p I r.r\5ti .c...t !ri:D Jt> :t ,-i.l
l1 0',5--r f f l-+ Jef .J5s,,::r., g5r,t rl.r:rt

;l n ,-,5 t $-; t,-.i:iu' JUi:J C!- jl .p-r Y! .,t;i.2:

.i-,t; Jh-! ih" t-.t ,.pJ. cJs r-, 6 \ +Jel6)]l

.-t;S t* 0= \.o tSljl q ,s.*,-f

l)'= l) ff(\+Ycos0) t n = r/r tr t ulF

?-1 .y,r.."r r,lSi

-t-i[ c^ilr e\ i* $ It ,.>e- Jil.u 1-Y.1

LL.-: .q5,1-=* l.r r;j(-, d:rti t it jt ldj -r;tri r5

L* s t-/,l cr.f -t ,ot' k ;f y Jr t* J*,,t:^3

Bt
?1,
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AAI 
'f'oi 

ores

,-[.ai o)9o

.f-tf orLiil ,J.;14:if tl..l 'rst. -r -Jtt U-f o-f U 6 .{,Q: .r"Ll C.-L/ s Jy."l q5 -il1 "}-; 
;:

.<f:* J'Jt-.., J- l, ./Ll .gLrr:n )l ,-f-..-r- d? t ;,ilL, cS7)J'i 1: ." c(;t :r- cit:.: 6 n:ut_.;:

;l c:Li:-l !.r1.,1i.<*- ))-f ts r5.:-,lf Jd J.iL^,,',-)t c:Liil1 Ji.4i t> $ uju.c,*l ..-ta,.--7

.,1-rf CF fy - Lre : ,Sjtl - .;t5 .,-,t* - lfr - ti cSla,r:1

.rf .telr*.<J lJ V 6lez.;-a '57.r,:! ,.-? J,tt.- F.r, r5 -r:r u.4' '>lb-* _r-j r.p1;

.r.;: 
"!--b.i 

c*t-,111 r5,r.:.-,- t- C*;l 6 c,*l .1,Ll .53.f-l t f--? !rf-i d.*.1, -\
t{ r5*=" +-;.('...+ rl;i a-y :3..> Lr^r;l a:-.,- t- f.*,.1:f l.r.- lr.rr.fnJtr l:-J!t, /,j: o;t*

.g.-L.i ,'-J .--ti a, 1.,1 .ri Jt'r ..gLre; q*;
,la-ill p Jti,;l .laiJl P Jfi:ilitt e5 c,*l eS7 fr cl:l^i oa;^, e4, qb-r .:.Sy 

CJp -y
.5#r- .iY:L, J- ;t # 45 -rjL u.:l: -b tt 011.1-o ."r-tr"l ozb i 'F 

6 f t- c-iU Un Jf jlsst

.-t.:tr .rf e'- ?f l-t a,l:-, &1.,:".

,.-Jii ss2t u.aG 4f 1rJ:. L-*..-rgL;./k;l lt.*b ,tl-o*' o6!-r.4.gta:*, ot(:-t -f
lrl-,r Le-i; or1*i oa^-r 1.,; C,-:, .ft ,ti J JJl:.i.S 6ta79.s:..gly ..1-l ?l.,tjl ,_,r-l .lr .-r:5 ;.gd ,rLt,e

.J:A) i^;rl^t, .,,t#;l '>l*a*t
r-i-i" s lns;; &. ,S)tlgr erll p: t .:S .t dt -rK cAbsxJ. dt4L'.J ohl, fl .,J1lt t kl -L

..rt lj l"r +lt.*, J* .-.1 .ttj-: .l; ,.,-j.E;5 ,t_*,g jk ;+r." 4-; 1 :l;T t*; L.6 -la 
1 mi ;-,-ra;i

.l .-5+-l.ril 4;Lr.:.e.-, 9 o)3-t*,Li ,SiJl - ,lS utsl,-Eil,r, .iU;l at+rta ;l .glr.orr s: '5 r>O .,,*-'O

.E.e t* g" u. J-a:',r<Jti g;bf:-.r- ell ,-rst U-l i"-y.rijL.f btl e !./ti r-l*r4rttt.f-t+
.,',to.:f 4bi,'Y"i f, ,rbt: ,-51(t^al ;l d:f

.J-.t*" ..:-l .*,[:, Py - aJ,Je.f-l-l .$tf olJ, u.a;&, dL; .--..- J cdl+..it? csta q ,:57 *l fl
.€,1o:Liil 6lu-2l1 *-r dLq J'rlrl ..r5r.r- jtdU t* *.:! f* cSlqltj cSf 6

u.-,?.i- a:.rS o.-f J-.!.to,y"-F S oV.p s44 Jt* c-..-,ol J"-ti.JJ:S U.b.'.l.F t av.f -O

,J.,rt-r : oV-p d/-t .F.iq o:f r-5;:lt r^:tr j."U 5 c/-b t:.5t(Lrl jl .l:f .W.r-.r 4t! +.i- ost'
.J:-.A c-"^..ol ,51.ll: fl3 ,FL- J- .r.rirp -r, .&t ,S]ulS:L JL4l
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a:JD )J *.L pl-..-rl .S#tr- - F.l-3 .-t- AAf

P = A/yY kW =lr

?-Y .14I* JS.i

l9 4; ll5 r" cilJ5i 4"'tr ^\r Jts? 1-Y\'

e oJ-oi;: ,-,. ,l<-t q F-Ji- ,St4-l q l-u" ,jf \me,r I

r Ll-:, , ,6.*- d'-1", a,al- J-1, C .li ,9tru;5 ,ry
6st tr, eA->' I t^+ \-t" 4eJed rSt ."r;t.-r^l orl: ,'ig
?--f JIL; Jil.r.- ,.r:b drr.q -irt q -rt.r# it- ,5-

r.:rJ J-.ll-9- 6nS -+ ,;y:l _11 5 l.1 Fk-"| .ft<t-rl

.JjS '.^"^;

?-Yl'df'.'.JS'i

;si ,3te-,e 6; -tGt f-fr f -r + S\il 1-Y\ \

,.ri.rLr I ;)L 635* f.r+ .-Liyl: l.F \1. , kgG3,q'

.( ..--l 5;19 Gr .2r ui (f f -t t.)y. q.. kB

.-5 Jt'- .2) rd*l &l ,S:i.fe; t ;rti LLi B 6[";-ol.p

dl,i .JJ,)L G):*,uinl 6517,-|.>.i r1l)te C JL.dl

.{ ./f' '. r1Yt1 .gf- l;l .JS,r, ,P i lr 'tl";,iJ

,H) )l >tls cgti ).9- C,rt{ &-:-t4 r)/ o:b ltr .irL

61F A ^1 -* ? J n:iL- 
"5t54 -;e a;l.lin -t

.-r;5 -,L-.- l.1B 9 pU:, Fl .,-<t

B= \./t1kN :tr

6lo.190 JliL.*
m l* r-, i:;lF- u-t9J:-.a CP Csil-Y.V
j gzs:e dr-,.:",*+* JKL.rl --l-r- fl .syiu, >.:ls

C:-* 1., g9"t:e h gW r9J> rJ..xL F* ,11, ,*t ,S-fu

orie U-./A 4 Jf Fn U-!". o1&.a 6 r;5 J=,-.J

.-t, '*J -tol i vL- 1g 91 srSi
-Jl(_

hnin=i[, Yi(,* rr)]

hna^=+[r. YfG-uu\

qlr

Irn

?-Y'Y &.... JS.i,

uLi.j r: I J-* tm" lfr n+ F-'t-r rL 1-Y.A

r Ll':' J m lfi I 6;-,t 13.t, .(--.: nJ q ,f ,.1t.

.-u! ilJ .(--r 6)U ), A 6.gl*l;J ;r .,.!l oE ,-f-f

'i?{ 
dJIi l5 6*-t f y,.:-l ;arj * A:l_f *:

JU-.i.,a...EiJ ,?-l 6lf .J-:!s, tO tte.-" 61.,11.r,.ule,r,

.J.:5 ,-t'J O Jf l1 

''--a 
)S 6,le'-i: ft

T

?-Y'A di"'. JS.8

.-Jtq 4-i .-Jtij o m3 ,r-rJ.l-rt5l-Y.{

Jt- ,.(iUl ,;i ost)U lit<, J o)-F J*l-r \1.. kg/m3

.r;l-*fr6, t deg/s .:rti 6lo;11 ,rl:* tl A .S)lrJ Jf ls

.11; r:Jl-u- .c-l gl1 G .&i;r 1U .-(ibl .t\ 7f f t
.J15 ;,.".J Jt .:|iJ r)Jr.;) l-1 P ;j)
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AAA ,-9lo)rr 
"Ft*..

;l .r-.o:,r^; .rLii .f ;l r-llrejl Ul e>,ri 6)r' ,3,291:':3

.# -W,e &sJ',5to-,1e1'5

qlr/ = \Y.1s

?-Y lY dr* JS.i

6l;lr ..tu.it: 'S*-: ,',; tn t;l ;15 ,,4 1-Y\ l.

.-r-:ti.,. f kg fr+ 6l.1b ..ert+ a3; nl5-l -l Y kB frr
tl-t* ,Ss-* ..5--15 c-it.i ,5,- 6, J ril.;."| 9 Lr.(--r

;r ;-;Li 'fill.al t-.r )[i:r t;"lye flJ5 r^ 6 $lcJ.:

.-s ,rny\Vt-fr f | ?l*'.x;r?. r9 6\itiEt-

.q:5 -,t-- rr-p.! r.,111 t<-i -i J.(- atU Y. N .51.,,*

4J !.r ,riil P tLS-*fr;-r ,5i5.Lal 
--l-r-

..t-:\.f Fs = . /L, J Fk =, /Y,

?-Y lf <1r.... JS.l

,iJ- f; t LUj ^{ ,,(.* -peJ-. eiL. 1-Y\ Y

,oJ) J-a:t Ji L?-.r dl.r m lf ^, ,r-(- cilJ;S,.

7\ e.:: ir:Yt+ c--'i y t> o jS- cJL- .,11 9 'rf .f''-
(.i-Jl),rji rlr ('* dL' 4<ii sl u- .tf g Lnr JU-'i

^A> r) iv e:;,"I 
;i.;;,=i : 1T;

?-Y lY {!.... JS.i

oJ-i orb ltJ J*' 1r ,r,t-.ai .ry(-Jb .i- 1-Y\f

*QJ3 J;Sg:.-:-,JJl .r-<r66afi ;l,ri- ..:-l

tu.-..r-l t: I r.*,J \ ' rad/s Jer t't J(.i &tL,

\.-1N.m ,r-btr rJb ":.J U\ t*..ltitjL. ;r ,Jt<trl

lq ,5lra il-r-,J tJ Jtlla.rl,lek,lf s ur .trf C
l'^ylL'"i ,f f r ,-r--r.-l oL, Jl .u-S -F -2r c.{ti u3L
J;b,>t- r-- *i! \0.(\.r)kg.tt jr,x yz,' Jj>

c;l.J-il r,9 o.ry ;5L l.til;r .5 t dt^a.i J,-r ti ti J.l5.,,

q$.{U ,-ilFl ec*l r7;: * ,rt S ,rt*Ju,-i-

ef ,.JJl & i* l ory r.!t! t^.{L;i q c.*;.151
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0=L/\orad/s

.E-e J"tJ "SL<L"rl 3 osy dU r>*i.r.,1r 5r.'..-r;5

.r.:*l a:f

*lr

t-flY{Ji*JS-!

A Lh;r t' G lfr f y l. €f _E r ,S;ri l-Y \A

Jy ;:1 iytt3 Lt'.l ..:-t .-u ), CA ,qu otSa=.* o

dt-i 0 = 1. o r-:,rb Lr -l o:11 t.Yo mm llJ O-O )rr-
llri >j; ----,.r-r;/-.i)! 1, .*9i 6,51d;,J.r: .t5"r'

.6n=* .-q .t--i o4l1 M7 J My , M* 6tayl:",i5 ,t-# C
.J"__;jl c-l, C aL;;-,1.1 g;i, a, l_1

2

?-YlAdf.-"JS.t

ll i.i .;rr t kg lra c 4 Jr .i-:! .t, e:1-Y\1

uiSl t*l.) rSt .-r;t..r-l Y! C ,-Jji i s J--,^i. B

.11-; .r..r-, .r.,..r..,-!'4J,. A.JFI * t n at=\ [ N.s

,gLrc,_..*i3". ;r Ll<L LUt .r-r, ;r-l 1s 6 rj,-i .l;19 ./\ s

cJb.ll't'. kg f-ra \ ,,-'d1t5-".i-.1tr .Jy 1-llo

t-.t ri ai.,1r n5 oJ..i o:lr jt:.; dU U-r;; .nS, J) dF

,P.,- .ttf C b1 .,.1-l Jr":S rJJ+ \ o. N/m ,;>.-
.-t;5:b ,5,! c-itrl ,jil { tA 6taJtr5l.z

U4 = Y7ry'. Ptg :t_r

t-f l0 {.lr* JF.!

cJt-.;l J,-/ ,F '*-f 
S-rL. J) jl .i- ,,r 1-Y\1

lJ:rU \:.6-" JJ .ll.llr ! roJ.! o.lb dLJ.! d-iJ, Jr ,-JJS-

cJL-- -,1r J Y! ,5--r (a) cJt* 1r O o6+K; .t$14 tt
lr LA,-t9.l,.11 ;|-tf g tD 6lu-91; tlr.c,*t.(:E ,5,- O)

4-.i 4Ji ;l $i c ..1: .snt d.Jt - u t4i OC 4 6 g_r
.-t5;*; .J5.-{Lrl .6q<t ih-

?-Y 17 di*. JS.i

.;r 1.;:,li ;l C da.ii J M = \Y N.m ,}iJt 1-Y\V

..:*l tr;(- cJL-' .2: 0 = Loo c^-+rr;r rJ .t-)J -

-# ,4y ;r_l -,1r .J,.LJ,r, '5r- , tlf I ori JLcl

.rrlr J-r,-l5 \0. fllfiI .,.L1 \!.. N/m fu.51.,16 6
c*-*.c*,1 1 kg tlt, BC JY kg jt AB 6.lll.,, gg

,,--J e = o d^frJ, )l t*;t*a 1r l)BC d{ @ qglu;|1
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AAV .Slo.rr".liL,.-

elt f* f -r : \1.. kg lfr ,. J..,;t1-YY\

?--t'..:-,1 ,*ic .fr,',., r.;l.tik-l 66i* 6l2E G _s>

(;-lt) .,.:*l ./A. ,-ly o:L-- f by-U ,X j-f Jt<t rl

;: J-->19 
=b f* .<,- jl-i^, +,11 .li 66afr t |r.-il

.b-rt utl21t 'rf.l 
jl .lr-ri -#-e \ : af -b

-,L*.- .+L../ .:*,r ;ri cr 5l..1 ,k;ln */l:^i Fl-r-
\ jt)t-,,' t .y ,ifi p t >sls M )tl'.:,S (13) .-t;5

, rY kg p-r+ g;l;b * CV*;l 6- -f .rJ *t-,
..:*l Y\. mm jJdllj U 91Y. mm .,Li

a=t/\\^lt', M=\\11N.m vlr

?-YY I 41r..- JS,i

cJi:a 11, ..x 

"|-b 
m lf \ ,&_f 4'.Lt 1-YYY

-Sl .r;.;-l,_l sJ->y>o,,-i.-6tfqt ,g_e; dl:l-,,i 5 ,r(-_r

.rS.tJl c.*l @" JlJ.,5--r .gln-31; '>e .r- $ G;r" 4'Lj

lJ ii U, uc\-:, Jef .r-r- t?-it- tf 6f t c.ij,.;l
,f,4-l dt , .J;5 J*J r 6eVi &U _11 648 ,>sg^." a;

.c.""1 /6 ,'lr' u|.lyt )-r* Jf .(-_: ;.,,*

IB
1200mm1

?-YYY {[-- JS.i, ?-YY. <lj.- JS.l

./-Yq + @ | 6,lu-Jlj t>f .$loJL .,iq JSL ,Jr CU

.-tJ q-t*, u.-i )l d- 4l^rU)L lJ

@r = \lo. rad/s vlr

t-fl1{l:*JS.l,

1.fi \ A sy,gl3fi ets U--*.i- -1.: l-YY'

rri '(-- ,J$il s-t D, ,.3.* tr g.t^tr 6_6- 6Ss )l me

q DB Je .r- \ma lf 4. 9.;.-1' .ttC f-a J3 .<'1-

roJ--x o.rl: +, ,,.,^i csljl +- .t_#.l .-'U; )t{ .jy'

aJ t.5,*,St-b L,.-.-- J \ b A;'V,n = rr4n/ tnA

.f -p .5-.-;. >t-; sltb "Fl.l> +.f, cS)\ q , Uf

f ?J* ft*l Osl* 4+ J) p lg;.t', J )r, l5

'J;;5s,.

i-......-b-.--*i
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a^i,a )J..'l- tl-...>l .S.;+-r- rr.$.-|.as AAA

?
il

B

Tz Tr

t,\-'t
Y

mg

,-YYf {li-- JS.i

aL-L,) ,P-: t-rs jljj,g5:1:.<,- ) 1-YY0
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u'l 6.aV 6,lay>,' Jy '-S.a f- dOz s d0r jf L-'.
lS s, t* Oll;; ;l 6

\ J )_#cS 4.V dOrx r ojl$l e, A aLj6 , d0, Jl.s1: jl ,2:
xr

J^.Jr)r/ A .L;;1\ d02xr .;la,rb d02 bl_25> *L:- t*
" 

- ,-f.rt*r Lnd-ta'ib ..*l C- ..13t .,1) oJ-! f : cls st

Y-0 JS.r :C*,1 ;,:t 6 t-l-rl J+:, jL-S,-.tq'{t+

d0=dOr+d02:,-ii gl.,1y: J:L-, )-f b 91.11: j: Js;--l sl . dOrxt +d02x t = (d0, +d0r)xr

J )t CF d.sl:-r ctst' n'.oltdlt c4=02 ,t ol=0, 6,lu-111 6l-a'>.er- 6.:-l ,r-t €.*, J,-l 4+":j..u:tr.f

Cf_l ;l or-i_;j5 sp J.9..:-,1 c+u &;;,5,- 6111: aS 
'.*7 

S p-SA q':j dr,-tJt! .ot=O=o)t+qL.t,

.rS 6, al;1: (6ldi*!) ji ,-b t c"rL' &i;
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Atl +U &ij Jr-.-rl.rtc Y-A,Ji4

,.rll9! Gi :*

@2 La1l.2r .J;lo?-s JLir.gll1: 
'ii t,r* lJP. r-+, r,,.(J.gly

r.5 -t--r:,rr .)t i.; lJ ,S.dt' ,F.gldt-e-l .r-pt V-1 SSa .rr:u, C*,
J-f ,l-iJ ot* .rl1! :l ,?il ! .li .1y.,1, J orJi .!ti.i .<$-\ ;l aT r-.7
t $-; dlJer rJi &it-: .sp J-f rh cgt-! qlj." \ tys:.c ..1 o-t-i

a1.,11: JL> tr iti fV t,r* Jf tD.gt-I1 cll;." lr ,f u.y \;! $U
8f E i Jt ..it or,i o:l: .jtji J(.l,1r 4l;3: 1: ,,o c-.6,a, .s#l

.J-lUs. eL-J Ji;: c.,l;! Jer J:j4 ,i.a Fto .S t:-rt oJ.oLl, u(i-,1

An [ly> )_r- ji c-frt.or.i 
"f5..5 

\tef r-r1{ Ol.;i.,11 6 J+ ;_l
,.Jyj Ljs a;9Q ,S th s \ u2- glu,d)-r 6,12'': A .L: ,L; ,l-l tSst t. €lt ,bd y .JS o, oa;-, l)

.e-l o4 jl .,-1U rk s @r jl ,y'U q 6 lu.lt*.f sJ.r...A.ri-r<,- ca;
{-i.U-f LtU; ot-t' r, q;icSr- s:-*g'nU rjiu , oa;,-ri tS*F ott' \p -&,LW Jt-
Cif., ,, b*; dr--l .5 4-:'4 oa;.h,Jl.ll: llr! An 21^' J. )tAe Jlo.i-' .2s 6 -29.b.<"-f LtLdl,S J<-
t L\A.(,- .l: ..ri.llr .llri O-n L; ,sil J,6 at+i fi *. e7,7.rl1i r-l5 o.;i ;r: .-u^:ti"f .:l-,1i c5r., =-,

.J::...^ F* Jt.>.l),-11.11:,r;i f I Jf .JjJr lgLor'6 ,SSt

J{J- bG,St-,5'-oU- ! rll.19r yz,t 6 rf f'*nlf $-)t, r:;i s6 Jty..5ttrJe t{;2y.o 1s

))y )>.J-s,s, -t* f q.:*;frJ Lji )t t' )tt )_tilc1'j_f J $;d $3 (ls&:,Lr..rg
f--e .,r: C.iU !i 4, O,tS- q !-pl rSl21; .sj>.t 6 ,-irl oJ.,r cJt5.rr gl-r-r: C"{tj 4Lij .<{ Jf I .r)* f-"

.-

,r1Lai t !t'." ,gtoJaggr

O-A-n !125: u;T sp.v-l Jfu, .5+-\ *i!-l.,:
(fr fut;' s s.r :[a,.-l dlril ,F Jr \ *s-r
J:- *;l-rylj J,U- ulrl 1;t1.11.: 1: .* l6'J-t--p .,1: .:1i,rr oJ.,.tJ

tp $-- \ '*:-,*;1 
trl;1r ji 2r ..r+slt fjU JJr..

V-V J,<-! 2: ;i4 or V dl;i -fur* 6 S,l:ta,-t fU

Y-t JS.t

Y-Y JS.i
.riloli o:lr lLLi..ft - JU, ,t-l rSlllu.bl;. y-t
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C- et-al 6Jr{ 4-, 5.-L--o ; .gla-".rio - F$" ,-t , AV.

J JAL.', 
"t-Lt; 

b9;" 6il -,-. # b1;' 6 frC
bl* g ,5;:":- JL, d-l-r ; 6 .:-l g;'l:t sr* @ elr'-sU ier

e64P,4 "rl+! ,Jl;3r a5,;,"15 cJt.'. 6ly ..:*l o-t- 
6il-1

b3;' Jl ,-r:"* ,*ilt V-A j3 6Lr-bjF xiLo 6tl*a3 J (fi
o"-'7 b2;- p

.JA.b.r, ,.:tVn blt"u 6, J. )-* #
Q=a

o 6lq.rlj ,;b,3
Y-A JS.i

.J-iLcr, dL"j q;----i 6la,--91'; '>.er- u:.,,,, 1l.i.l!" tliJa: at ':S7 t):! f-.* 4 A 6,lr';l;,-tl;)

ieJ'.rlj:r -l) Ei Ai' a )K-. ,:-S€ Ott';j:a a*;-a -,1: ril-,11r 6,lb 6ly a-."')- )-P \.a=io ,G"u-

l4i;:.C-l .li.;1.[lr*r; ? J @ J44 .'-i; .&Uo slsy c4;Ja: - Sf ss: S'/ 6,r$ ,1lSl l;,5lq9l-1

# s> p Ji d.4-a -9 ojlll I -r,-Q",, l) P 6;l*13 L;,r':' (t) ,Sl*-sU \t-ef ;l:; clLQ .5i l5 V-A .!K--:.1:

.ttf ,g u)-, ;;-;. ,J-l -t @ -# ;g 2:6 tj.i'ur,Ssl:l a 6la'i1*rtJr,Ju5.-r"

\ie.*" A -Sl Jl- ,F s:;-r,g r^e &, J a 6la,-Jlj./t-.$t^'i (-';q c-itj a) o-,11-$l 6 Gs-t*, tt
12 6lou;l; -.,t* .J5 

't:*, 
bly: u,Vit btrr- 6.5,F gtK:, y: )f o) sltr, s.u:! ";f 

LJf* ,gla'-il1

(v-r)

,*-qJ5-i-r: (! I o) sa,gLr,zl:y..r"ro!l-r6rf &;'JV-q Feut;lblj:u,6tU rl.1+tl1 ;-l

-rl:-r-rql-r:! t'6ilt€ltA,br:\?f6.:-l .,,-)tJK-l )5@ Jr.v6Lr-,11:,'.;.Q\$L-oti'j:
.$r./ 1'tnrt 

T 
.91e,-,el; Lbrr i : O 1l o-rJ-,1jS c.iaiJ,.

I

V =f
=o)xr

lr l= *u

d =cr,
=Ox r

larl = .'*u

Y-l JS.!
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AYt c.tB daij Jp,.rlrsc Y-A oiif

;lri o:Li;l ;1y n-n al;9r ji )-rH \O c.rU ,&;7, Jf :! f* r.'l.rj: 4:l: ilt ji ,.:<.t lJ V-Y J<- Jt
--.t')t+ oS t-'-i7 \:r! ,-h.l:t rlLr J.-r; g-..a jt A $;: f a=i Vt- 1Y,.L.e ,a 6 f*5.f rt>){r .a.,o:

:.,iu. .)J, JLel J,U .iu.,19... e'' bg.y €)V

lv-u

[V-Y]

tSlsl: 6)y. rS .:*l *:+ C-."rilj i,,,-l .l CrU a8; Jf dl.ll: I C+t^i -pr''.,. J;r .ll.1-9.: CJb ;r.r .i9ti; ;J9t

;;9 c*l @i4-1. r*-.; jl .,-lU 45 r"!./ a, J. )t,e elrily 6l-;l: a=it ,Slu-sli,-rkJl .s!Li.e;4 Jf
,'Ji; p +-Sl..r-!.f to o)l.t'l i 6-# ,-f t oJ:,a) d,,t<r;l 5.:-l o, ag 2:6,1+il3r.5l;l:..ri 1o,fiV

/4 Oi.7Ll-i t @ ti-g 
"+; 

gti:. st ,)Jo2Ju, r;-' c,ef 6l;l: +t*.1 4 t: n-n islslol-t* -t (ls
,j)tr.*- 61.21: Lii.c+U.1-g.. rl.tl.l )) a=io 6,1*-11;,-rl;..x *.:rll )-r* &.J;r.11.11: elt,,;.h 1l .::.,,1u+'

l-JJ(,":r.gl;b .-rJrJ 
'/ )l-rs c-tl--i dlJ3: )p 6il J. S 

'pW 
o1>{.c q .-r-li.f @ ojl.rilr.1i Ft"'r d.;,1

.-u:tr"* .J[:j [- tvf

c{-'lJ3) 8 d C {--bt, ;KJ ..1-:r5 Ch c$ 4Hj .Jl- J;r rll-;1.: .:Jl.' 6ly u:+ dr',-l d.'.-. 4"Jl

,rt:e OT Jf 4l.1-pr 15 6laLJ..l:t c-tU \ a s at * b-ny.rlttrt 6 e:* t t.:-l a'-21; 1; jl .-*E (f*'

-b S$ q# jrl .:$-r# Ltt u.dlJ1: ati; Jb; $f ;t $:*, .JJ;l-yrS crlJ-;,r.n?.":j.1r ':-;lJi F*, ,t.S,l
o ,5LrJ-=i rlf .t: s:d\r-/ o-Y ui+.,1) o-t...i +t 6le->.i-c '57 t::! g--r.i- ol;9: g;an dJn 4-

.s:-l o-U o:y ;lK, 1 ,1

If
I
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.-l- r.t .pl c5J+ 4- 5..Qc .;' ,.glc..Li. - p$" ,-las AYf

'K-t*
i"\l
Pt'd4*=a

*.-- or- Y t-_y

lrr.,= i))

V-l 4itoi d$,,.o

ux ljxe Jf sr.ll;l Jr:S liti.(,- 1r ./A m J* +OA ,Ss:\

6,le--511c',r-.*,\z 2y- J.2z e9.a. JS r c-t 'JJ, W Jft, U ,ri)ti

C-t-.i 6L-,-.91-1 tU)4 tf lj! ,-ll--;^.o .J-:5 6, dlJ-rr N=1. rev/min cft--i

(a): *l ':j)L' r-l..ltr"f 0=Y." 6 ;Ff i ;-*,g o:-;, )L 0 = L radls

,*rb-.l (d) I A aJi; '>.er- (c) , OA ,glr*,-j;,JLi O) , OA 6la,-.91) jef

':-Sy 611l>O ^Lz'. t g,34e iiU.oli *y c.Sy r, o2)lb fl .A AL;J

-.,k-,i 1 6lu-jli &.*, 6f ir--l qi J+--& ,;u-lL z :lJ:.| ;:'>U, ,.rU*

f.:lr.r, -# lt OA ,g,le' js

,SltSt z tp Jl- p 1x sj...>,t Jl- fJ OA ,SS:\ rl;rq :(a) .l>
ar=\vlr[l\,=Yz(1. )1. = 1/YA rad/s t r* F = [ adls .S[nnilr, .gl-;b .JuS,r.

:L c.*l ,'lr' 6la' j; c-er.rjJ J^lJt

o) = (0x*0)r= 4i + 6.28k rad/s :lr
:L.:-l J.lJ.OA cStqltj -,t* (b)

a = it= io* + io,

.gl-11:;,lyliro:y^i ;,*iar.:l.r:.1 Vl ;>fu^6,=0 q;iy:,J5; -#&rr.:l.u.l-9JU;6.,,-te.li;t
:L .:-,lJ,lJ, V-f ohl-r jl 6 o:j,., .;5

b,=tr, @,= 6.28kx 4i = 25.1j radts2

a =25.1i+ 0 = 25.1j rad/s2

:'rl "ti

vlr
J,lJ, V-\ ohl-r jl A c--er-,t_*€ o:lr r= ./11tj+./[k m 4\ L:' 6 A 6,2l,>r' ca:'rJ, t qy ! (c)

:L.:-l

:tr

:U c*,1 /tJ, V-Y ,41.,, jlA .rti (d)

o

li j kl
v = &)* 

" = lo ; 6.2s1= -4.3si -t.60j+2.77k m/s

l0 0.6e3 0.41

a=rixr+arx(arxr)
= AXf +Cr, XV

=[ i;;l.l :,, ,j", ::i
= (10.05i) - ( 10.05i - 38.4j - 6.40k)

www.konkur.in

forum.konkur.in



AVI .-rU zGii J9;lr9o V-A ,Jlii

=20.1i-38.4j-6.40k m/s2 
=lr O

a t @ -,-6;l O'J; cS 7-p .f-l.rrQ,n;-xl: .r(:- 0 : N 6lq3l.1 rrlrrS o1 t-6:J OA .91.r-3t; c-S7

...a-il: J"lJrU

.taio olsij

p.t/. &)" 5;-,^ ./,g Utn> |Jl ot1-o aag; .D 9 rN Uof qli 9 6)ye c'jli q d,oin t/ x-!'Z 6ltr9a ,6 C*s, q

ry,tty.h. . i - @rxi - a/yrk x i - llffi yut> 6-n 4htt/ ;t t^t .io, -,i,t. >ycr'

.1n'i c.-4 H yi ,/a =q2,-t1i,/rrt) i-vol/Brad/s2

H"' (; 6t/,2t 0;aa ,2 "r5 
J1o 617. Y-l\ 9 f -lA \t9, Jfa, ry A 9 Y opT <z-tt. g-ti /r*rl /tt',4, .tbGt, <,,t-lna 6ly.

.HA cb 6;lai ,a-l;a

o

o

x

/A

V-Y 4rg.i dJ,i.,..

*-; gl-21s ri'e.-, t-i,0i.(--: t- olro 6-,Sl -t-r-r

l.lrl .ti --! I l;-y ,sS u, gl;;: oJ--X orl: gl-L! :l*rl 1: \ Y. rev/min

N= 1. rcv/min c^,U \:-e.,- eJ 4,' fS o-r uf .J.;|JJ<- Jb t)
(a):.:*l ?-.lu,,..s-t-C orl:Y." JlJ./c-,fLi 4,-Jlj tt Z iV ux Jf

1U.-, (c) I ,r.---1 J ,e;l-as ebLsP O) .'5--r cSlq,.rlj aef
.o,l-.X o:l: Jl5 c.ia*;J .gl; .(*,-: dYLr.rr €lSe,Lij./b!

J4:' :y-r :E q k .r j . i 4 Ltt^rl:J, L. x-y-z ,9ln2e^, :p

sp Jx )-F y oJ--X & tist )_rtu JZ_2jn 6 6t* r, $lcJ-.!

Z y>,'.C-t .;"h, ,5'/ all3: ai Jf ty-f t :tS ,/ O ;l 6 lpl
..r-tr"f K- jcosy+ k sinT Ji .<- ,1s1. t o:-y 

,^jt"i

:-u-:!.f rglq-llj \ter d-t" tt 6l-,11: .(-,-: i ;j1s 6)

S)= 1. (\n)l\,=\n rad/s 3 Z -112-t J;r A5=\Y. (Yttyl. =tnradls

;_*,1 ;;1 6,1+'-el) Jet tr-l-lQ .Z )J?, Jf

at=atof O =rr5k+QK
= abk + Q (i cosl+ k sinfl = (Q cosDj + (rrn+ Q sinO)k

= (2n cos3}o)J + (n + 2n sin3}o)k = z(.6j * 5.0k) rad/s ,-,15

67= 250 nrm

d=l25mm

z2

a"= 5x radls
a)o = 4n rad/s

o

.z\
f
\
I-l

o

z
I
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vL et*al6r'? 4- 5..Qo.;1 6la."ri.- F:i^ .-t- 6Vf

:L .:*,1 J,,lJ, V-f dqtJ jl .(a: .5lnr1l; .-rL:.!

a=io=d}xo O
= Q (i cosl+ k siny)x[(Q cosDi + (ab + Q siny)k]

= Q (rrh cosy+ O sinycosfli - (Q2 sinycosy)i

= (O q cosy)i =i(2n)(4n)cos30o = 68.4i rails2 *tf O

.ty ft J<-;tU Jt€ e5 o:-e,r fi J ,st-W ebbsP S* JL- a 6l+'-el1o-cr-.;t:y (b)

:L c*,1 ll-t h :2jt +LbJ .2: A ,Lii d-rarJ, _;l:y (c)

= 0.125j + 0.250k m
)_*,g & A ier.V-\ dr,t'; ;l

+lr

:L .:-,1 6pl.- A &i;,-rti ,V-Y olqtJ jl

a= ioxr+ &rx(otxr\= a x r+ ar x v

= 68.4i x (0.125j + 0.250k) + ndt j+5k) x (-0.1920ai)

=-26.6j+ 11.83k m/s2 :lr

.t .to Cflsi

,,:oul @s* O = Q) = Q)t * &)7 ,o1ti o2t2 QlLii S)>1, yi eb G^a., O
./o>ga eup. d Sll. ,-h(@t, ,op'i &i,,,a UIJ D 9 ,->*l c40 latl ./0-q Cpypa, Sll. bo Y-t' a.b4t/ ol'rol,q o;,;,t2 2t- oa @

o1-n'i c:*4 eU q , ,Jrn /lri x ctli^ <>!4 D of*q ,lW b9p opl) oy-t2 7. go6a 41,t, d ,,---l ,>10 CO ),* Ctgq O
.,"L" c""tw

v = et."= li n, ; l= -o.te,oni m/s

lo o.tzs o.rsol
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ava 
"13l... 

v-a or.+

.,1ler oJ:S (ji 6il.;l 6* jt j lil'<, ,.(,- V-f

t+ -ljtr Jl ..:-l or-i J^S.ij C c+U o.r:r: Jt a;l 9AB

)-rtu Jf G) =Y, (fi+Yj+lk) rad/s .:tU 6l+'-j1.>ef

A. 
- 

J C '>l-.o;;'.?-U" .J,-Ll gl-19r OA .413

6)i euU.8 gte.t .-,b.i ylli, ,SL A' I Y' , Y' yl.,;1

'J5 ,1..{ C $i il t* di.:.J .rr l1 oJ::S

a = \YAo rnls2 :lr

--t

Y-r (I.i* JS.l,

J-t- \ o rad/s 
'#n 

c-&.e L ,(*"r V-f,

O) ca-+ st o? r (a) .:<-r -,1r l-til ,r ,Pl z yz.t

y-r-. J9..- N= \'fad/S !:-tf L a-e9-at.J5,rr crllj.l

J 4LA36bbs-* cJL-- P Glt..qL.i.f crl-1er,'jU

'S'*tls,#

Y-f ali..- JS,!

JfL..

.jboi. Jit...

oa;,^r.'*ti .gla.;y.." \ qi lf l-l )f -.rtS V-\

x .29->-e Jf ls./t.;S .-r+r .;lj ,.lb;a, cSu,)S-:' -2) 0J..1

ojlril cr l.1 J--Ja 4-f ,-F J o.rilir4 1'o oil-Ul t

t#-ll.l V5.lte +-f .J:r: rrl-llr ! s-n J.:r 1'o

..t-rS -rlF btllrer .#-/ d.tf .*t trl.,1 J* d/-l .1;5

6L-adlJ9) 6jt-t C-..7 t-.t -LLi1l.2r .oJ,i c*1, 63b;l
V-t J.(..i trl: )f .itli->L fr-J.f ,gl+7ri \ \J'av

.J.", .itrbl

--"
Y- I di* JS.i

&-*,1OA c-rtJ 1-9.-'... J-f li +;l-1-l V-Y

dlJgr roJ--i orb dl-.Lj c-{-" J) N = 1.. rev/min c.tu

\a+/ a tP aJi; c-"e.r-y 2x 6l-rl.[-f -Sl .S,l

c.r+7-*l J lJ Ji z t>c v- r-iJrr . r'-.11, -Y m/s .9 I' rnls

P :t- JU,i, .1;5 .r:* l.l Jlsl> 2s>e U R ,rctJ rtaU

.*-r3i c...-r,;1,,

\,
Y-f dr.... Js^i,

www.konkur.in

forum.konkur.in



', la pL-71 6&? 4-, Srat--o ,,, .gla.o.,.io - p$" ,,[.as AVt

Nr = tL. rev/min

& raL OA ?)-f 13-r,- J3,-- B 2;1;Y-Y

e rrL3.o .E-*rl F = Y," \sli c-.'.i Nr = f . . 1gy/6i11

"St 
.S e,.rl.1-r: Nr c&.a t- dU )-F Jf &t4\'

lJ N r ,riL [. rad/s .,1hL .51-,1b :ys: ,F g.l^'-jj \Ler

.15 '*;
- v--

*l*

Y-V <!.... JS.&

L-* Jr--.Jfu &t-L, 6lcJ..i .i-Jt{ + V-A

.::'S r uf .JJs6, ;.slut @ 6l+,-9]'; \tgf ! CD cau

.J"5;*- bA ,U;)

Nr

-l
I

I

I

I

I

t./

x'-

A

=--=- __,t _______.>ry/

\ ,7--,

Y-A df.... JSJ

.rl g,t.ejl x-y-Z 6}a.p>,t 9 JVLa rc1;, V-{

.iLi .gl, :912 .>.e .* t-.t Z .,U tr-r,. )r-- C\ e;

J<- ;U, gt^.i, rrrt.;.r .J;Ss,41.,19: C) = ./l fad/S

..,1.:-i ..u.- -fr,J @" = Y rad/s crti rll;-. L,y 29>,, Jr>

1r l1 P r-Li; -'t'-.'. t ot-S ,--J lt A 6)e d 6,lu-511

)6-" SS-l U :>{-t.(-- "2r \ait r' s.s-t'UY-}

gl-pe: C) .51e,;l; url.z 4^' Jy Sl;a 5 $loJ^!

61l,*'-j; jtf ,Slsls stts t.t^!U c rti 0 tgl = o .,ft ..r5

4 CstA Ahily6 iJrt.-u-r .ulr* ra. = -tj-Yk rad/s

cQ-r rbr-r 4-5 +t-i .glcJb.l.1r l1 e(*-r
.ru.iL_. ,Lij y D6 r1.e ,-..r-llr.f f = ./oi+\/Yj+\/\k m

9.: 't .r-tq .(--r d ,SSs B

v,1 = -r7y',i-\/oj+Yk m/s ultr
Dt = Y/lY n/s

Y-A <li* JS.r,

e, r-5 Jfu U a>13 O-O )p Jj- riy v-l

;tlr .c*l .r: ).1J .o-r-.i ,_!-a;, ,S)f r3U d 6tall

e Sl .J-5,r, ;slsl@" c+ti.glr-el1 \ter q ciU .JS*i

u.a.5ly .r,.Lrc.,.lt o .+U- ,;i^t5 - 0 = p 2u rrl;* tl
.Ji--i la a ,91a,-9lj VS 9 co 6lg211

t.)v-^-l\.t-/ \- ,/.vj______)-<

0

Y-t <[-.. JS.l,

t
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AVY ,Ft..- Y-A ,Jii.?

a = o,n( t=i 
+ k) rad/s2

I r.lr )

V-\. d' .,, -2r 5 V-Y it; AuJ;t JtV-t t

{-i c-{t..i Vt:...l t+ I ;:jS* cJL-- .,11 dti Y 1r ,-t.! .;lfi

6,la-'-j; -.,k 1 c " t -,p, rJ-y \"... revhlin t?f

y, s-r-f \)J-t bJrjl .r-t a.rtj l', .<--, s syss ,fr Vt

,,1) N = Y. rev/min &Lj c-p,* tr .ll-.rA y S .P")
.-t^iL dl-re.l Jt--

:lr

6la-,-91; u.a V. ,;1y- J-r A oJii V-\ I

'sl1g @6 c+---" .lr .;y g @n *-4-7;.: l.t-il Y. rad/s

,51+--91-1 .tef \ gti.1-9"-" Jy ooyar,eJL'*.o .J56,

)S tO 6la--9l1Jef slti. .J;Su,4l-,19r @ = \. rad/S

;, l1 .ri ..r'-t 'i J # 6bbtP J $f ,F lt ,SS

.ri5 f*, cJt-.9r r'a

Y-lr dr*Js.t

d = -l/yi rad/s2

op = rf\{1j - fk m/s2

l-t,,r:-l P = 1.o d,561;J

Ylla

/'y

,r'-
a)6 oo 450 mm

--d
-t()

Y-l 4I*. Jf8

ol.t.liL.-

,Jt-:i t--+!-l ;r i:.ta, V-Y 4;J ; *L:.- rr;-r,. V-!.

..ll>., ! x y,.et J9* o.n-i )rJ -l.lr.l, Jl ..;,1 oJ^i c.rlr

(N = o) Z 4-- J9 j._;g t:_t*. "i,= fzradls .- tU

;f ;ti,r l1 ,5--: t )1, A 6la'-g'.1l-rlJ sJ,-Li gl.;9.1

.,.ll lf y \:^rU r3.,- .J-;5 j"'J 7 = t". 
o c -..^i.;r ;l

\A AJL./L' .l" 2 tly i':.a^.l ..t-tr"f \Y. rev/min

,u); lll c(*1r .t)t-.t -J 6u tr, 4-r;,-l -;r d

.r-JJl s--+

OC =250 mm

d =125 mm

.J5

(
500 mm

)

.!

tA

Y-l . aL.- JS.$
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.,,1o pL-71 6J+ 4- .S.al*,-o ; .5lc.u.i. - pfu ,-t^, AVA

Y-lAdf....JS,!

ei tJltl> ,J.fu -,1) oJ--! orlr rJt-Li .it-i9J V-\\

c,-U dL- \x-y-Z 6ltyr-.-r-tr.f '#*.5.r1,1i 
r-;r

J--a:' ,J-i5 6' tl2jt Z :-l* Jf @t 6,1*t j1 tv'f U. 45

rie,a I tx s1-+-t Jl* OtOt tS$\.riloJt-i

)-r* Jf O\A JrtS Ai\.;'5ct gl.,1er (0, =0 6,lr-sl)

-,11 
l5 .:...-.^e )_ril Jf J o)f bls1o @ Uf \ OrOt

U.* L1 ,.:-l X yea 61ltr r$A ,Jl ls S r;^ijS Or

\O, -A )fl J;- L",Ki .rtYtt .JS6' ,slyt oll = p

6lr-'--911 ,glnrj-.e .*' clSy-:L;., .J5,s, qll-,l9r @5 .3f

lh-i, ,oJ-i orlr ,..1t ii srJ:.l 4-f 6ly .-u..:,!,rr crtJ

0 = to" 9 0 ='\.o -r: l-l t---.r.(! )S a 6lu-9t.1 JeJ4

alr = At = (!)6 = o .9 6 =\lorodlS r @r = Y fad/S l?.jt+

\O1O1 6r\ a ,91'*jl; -.,t- ;_";a^.a .JJ J*'j ..u^:tt

.J;5 Jk 1br1 ,5_ otp \

t4-Ji Cl; 6 *tp dt^oJ)a; p,"+, V-lf

-tJ,t cqti C ox>g.fr 6 o-r^i, ,_?l-p 4L7 .ori orl.r erl,i.i

,q;l.i ro OB c-t9 L o1.,.-r O .l: o-ti;lr6K; q! .-u.n, r
,oJl--..l ,,ai-l,r C.4-7 .,1r Z ,;,Li y.-r,. $--jrt-S -19: t.

.ttf,-r-D 
'Jt.f 

o'Li)-t,-rlJ9: Crl-i t Jd-fr._/

t orS ,-t cSf 6lf b fi s a.511^;n 6bLs-fu

I fi = \1./A1o ,gl;l a-, t;r oriri.F tt) 6l+'-1'.1 .3r- 1lJa,

Le.*, e,iJ.y ;4a*r .J-.5 ,-rt+ I 6lu;l-ul c.*;

.r*5 l* O-n .)2t^. Jf ltD ,*>7.fr 6ln'-el1

al = 11/\ rad/s j @,, = 11/A rad/s :tr

V-lf di... JSI

v-\r d.t*.11 ..r-,i c,*J' e3tii;l orLh-.l t v-\t
.J5,;.r'J ttD uplr o$)a.;; a a3l+'-91; -,b-i -;l.ry

a-; )<-:,,j1t! ,rJ-: .r:-l-;i.i-.1r V-\0

Jy- ttlo = Y rad/s 1gle,-jl; u.* tr crtir: c(,- .gtr6.i

teJ^4\' ,5 .S.,, 41.,19:1." ll-tY t-911 l-.i OG s9^'

al-;e: Cl = ./A rod/S c4t-j dlj*. L.Z iV )t->- JJ--

irr:iii tJ ,kt a .5lo-91; VS r @ 6lu-5'.1 \>ef .J:Su,

cJ-i orl: bl:; x-y-Z 6,Vs9^' c^6; r."....> t lJ dU.; .+5

..t-tfcf Y )Jr- G1ly ! JJtr-. .J15 dk

at = -,lLi+\1llk rad/s

a = , lAjrad/s2

z
I

<-!.>o

vlr
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AVq 
"13t..- 

Y-A (Jlir

t r.,K:cL c..6? J) V-\A 4!.-, C .(--.t JtV-\q
YL .11 d e-f s z 29ac J9- Q c-rLi 6lqjl; .>ef

OA Jf @. 6la-,-jl1 \>e,4 9 J-:5 1.11.,19r rr-23 l--j;

6)a,-912 \tef 611.6,leL'11,:y' r-f1.4* crL'.rr{ .l;+

.J1*5 jr,.t B ,5-.r d 6lu3l; ?V s &,

t=-!{r.+ e} +ar.k

o=-Lr.(r" +Q)i

:tr

sp J;r \ Y. mm LL".j' \ cgub c(--r V-Y.

,F : or.rJ ,slu> @, = Y' r4d/S 6lr-'-21'; t-r- \ z

sp JF a, = \' rad/S crti .glr,-ill ul L ,'ey.a'

\B &;; o.;t:-.x 5v Jer- r'-:W.sSu, sll.r9r.r itl,i

..r;5 ..rL-.-, 0 = f.o i,*i-;,. 1:

-'T -
I

I

I

200
mm

I

I

l/"
r-/

120
,'mm -

B

|'r'.-

Y-r. dr* Js.',

V-lt 4[..- JS.i

&, g.l*-j) .ef .V-11 d:- c.'U11 6ly V-\V

r@1 = t rad/s u1;q 0 =Y,o ..1 0 = '\.o g l1A.-<i JS

.-L-5 r-xd rf-i,t, @r = @r = {1)t = o J Q)o = ./A fild/S

.-t^5l-t-1,A"<i d ,<lu.l i.-rk--l .*:,'r^^
- -r - v --r 1 9- r

ar = ./l{Yj + Y/[.k rad/s

,r = -\/YA1i rad/s2

*lr

6loyl: ..,i;*l ,l-l+ r *: \B y'l-.-(--.r V-\A

6,lr- 6,la-h'l; .J5.1 .rb C ,-rU u(--s 69; ls b 7L-) u.

tr Jr--lt B .5--r a 6,lu-9l1s.,t:^i f eo 6,lu.jl1 Jef

ro" c.{U 6le,-91; Lerl.z 2j>' J;- .li ,Fl $,*
.15 gl-,19.:

x

Y-lA df....JtS.i,
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.-L fLpl 6J'{ 4-, .SyQc ,r .glar*L - pii. ..t", AA.

D=YltAntls eao 1/\. Lmls2

(J)ar

Y-rr 4li- Js.l

.5lylr V-o aJ* t;5t,gln--91-1 \tef JSIV-Yt

ls s_r-l-: d 6)a--js.-rL* ,.t.!L @.= -[j-Yk c ttj Jl$,

-r e =tan-'[i),", e 6 = \rad/s e Q = o (,-ilt) c;tr

A 1J;; -,k-x tlri, .-t;5 J*J .(.iU lr y') Q = Y rad/s

J !:,rt, jt/. 6lj> A 13 s .3J,c'JL-- 9: y' -,r: l.l

lr4 ..: .l o-L.i orb ,it-! &r*J .;r f =./0i+\/Yj+\/\k m

.'t5

tri r,- ,-|--a:, Jfu U V)c -l 6tt-e c.jU V-Yo

.J. '< 6,.llJ9: Sl = t rad/s .+l-i .ll.'t- \z y-^' )t-
crt-.i tll;.-. l,r ,-t- OA )J-r- J-f B c.jLi rcrU;r

nlt radls c+U cll;*. L.y ',--21;, J o+-fr cl. = \" rad/s

A 6,lu'_j1urt* 1l.ti, 3 {D 6la4l1 .ref .+t_.f .,5K
x-y-Z 6l-a1t>,' ..t;5 ;.r-- T = Y,o 4_f .,r l1 B c-iL..i

156, glJ.9) ,Ji lr -l o)lr ,).-- ,tr:U V>{, q

&) = -,/YAoi - Y/1.j + Ylok rad/s -l:+
e,= \\ltt rad/s2

JF C:oK ,5.- OA .#*.5e-2t 4-l'b v-Y\

gln*.lfj u.*l.Z ftlt )_rtu Jf Jjq 6.6,r,.7i+,-l

&'.1) j-b O,rst-,;^a.J5 4l-19: Q = F= Zradls d4U

I crL-rl, 0"= E/\ 6 Jb 1r ..t:5,r, o\-j e = 0" sint,Qt

.:yr-1,5,3 .;lsl p = o 5115 c-,t .,,t ; ,q;ti 

- 
J. t

+l:,J rr l) OA , d 6la-,-91'191: i 9 cD 6l9j; \tef

gt ^132,n.-t5.j-*'J . t = ] s (.-,) 9t = i 
t (.iJl)

,.llJ9: Q dlLiJlj U.-, a,X-Y L>;e )r x-y tz.).
'J;JS,'

(-irr) a,= ,(-Yt*u) , o=Y, :tr
(a) o = nk s o=Yi

z
I

z
I(lJ n=P
I

X.
r'

V-f I d:..- JS.3

OA ,JS dt-i e rrl.19r Jj-;S .59.1t .gly V-YY

Ja,-lri .2r IJA dt{-il ,S:l a./S.l v ier V-Y\ d:.-,

js= \.. tTtm,b = \Y. ffill nI-U.t5 W t= -1,
Y

.li 1r r5 orJ+ V-Y \ 4tt*. J--2* ,r.V, 0 = g. sin[Qf

..t-tr"f 0.= lE/\ 1Q = ZradlS

o4- OP = Y[ m J* *,rl5r .51-;b J:,i!J+ V-Yf

.:.1--7 Jr Y rev/min .-1t-.i cll;.-' tn.r!Li )-rn Jf )

.ll;- tf ,Ff rp: .clt ;^,".J5,rr rfl-19,: o-l-i o:l.r JLi.i

.-,t:-.i 9 U.*, pli' .*-i4 dr,iq p = ./\. rad/S c.rti

,r;j,f.rr 0 = l.o 4-f ;l 6 ,gld!.J 1: l.1 .p: P .St+-l

..t.:5 r*b.,
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AAt JllI*. Y-a d+

V-fV 4.-. JS,i

. Lrl.l * x **v J:*.fuJi ) V-YA

-i Jl-jt ii f 6 S,l !,Li dU-)lJ 0= (ntl)sinfnt

t-{ Z ,vLi sp Jj- OA,:it.i ,1lL;--a .c-l dl.i r*-
./f i 3 v t31a .JSu, JlsS> (D, = \ n radls cati cll;.,

";, l;.li a 6,lt*-j1.-rl":-.X d,ri:"^^ J,-CJi B f yA
.+5ji/dt=oi5.ghb.J

v = -./folj n/s

t = Altoi + l./AVk m/s2

a = -Y\/.j radls2

Y-l'A a$"- r,lS.i

:tr

z
I

f,,
200 rrim

\.-'A
I
v--. 
I\!

V-fA 4li*. JS.i,

tsst I c.{tj,:eJ- t A dU y-t' bir;' ) V-Yl

.,11: &- t s .,--o r,.5'')jh'.,J;lb4B c+tt iV L:-p

'J \A L.2;' a 6,1,-,311.-,k-.i .1l;eL .t-1,u, [l_S

d= 1/lY radlsz

.-ti.'Vbg#r

:lr

Y-ft <li..- JS.s

h 7V2l e r oJotS LH q i, f3\3 
b:p ) V-YV

.JeLi f t..t:lL,-l ')jJ d3{ c;; iL- 4 6u t,
l.Z lyr,r $-- 11 glsi.t-t 2ry, ,b5l>,t B J# 6lorr-l:

./tl-i I ol 6,la-'1l'; t3,*,.Jis, u-b U &l--i .3, .

.+5 J=t lt ty btp d 6la,-j1

-J

,=rffi,

)

'=-*(;.+)'

:tr
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.-l"a ft- 
"1 

6&{ c-, .S..l--c ,1 .51a."u.i.. - p:l^ .-t , 6AY

."l.f eS 2> V-?

.;r,t lHl ;e e cSf .(.5 r, ..:-l .9-t*, a- u,S c.S7 6!l: 6 * f i- ,r(';L''i"' jJr;

6L-o€.r, ;: .41--"/ 1':d a-L;i cS.zz q JJs:i pr f $lo-u-: o.:.,; JEi 6,1*'ii".a cS 7 .J'b 'r.l' .,: J.9""1 y-l

.r.l f*lf rEl.r dl.rl: Jl> 1: j JL&Ji Jb t) St 9lasysil

JU:jl Jt'ro ef ,gLa19*o

at ,g,la-,-911(yr.gl-;lr 6 Jot./ .,.lt ll lt & e V-\' J.3

-rti:ilx-y-z J!,i::l JL- -l) ezl ol3!-: l.r-*. ;l.r:r qlt B rLi; 'c*l

-.,b-.x g U.*, !-rl-l-l L-; ,-.'+ .2lA $i: a./t- 1v J-e .,-'.€,1
.b-i,l \:s+ (i*,

[0-t]

[0-vl

.-J-, fl-qt 6la>.;-a ':.57 ))-f )s 0-1 I 0-t .gLrri1 ;:6

htlr jl ,5- 1 q 6 dJ''t - 6 f .gty ;;7--o .rt.rl.o y-t .tl 7)-

Ye=Va*.Yen

o,t= o,s* lus

x
Y-|. JS.i

.C*l Cl:L.a d.F 1'.,L-i€ by.r. -2|':y t-

(v-r)

en ^*U r5 g-rlr ,+t Ei yl rv-\' JsO,11 .L.ai.r::^L, t' 6f q lqlrl y-t Jt-ot C6 q

,s111: B A-hil JJ-- (..-..7 $ -L,scr' .h y,tif tl;r x-y-z o6!-r -2: 6 6,plJ J,-) jl .l+rii 1r .JJL,5, ./ti c4U

JLi:jl osF y bl-rrllt J':57 rq":J 1: .rSLt, cS7 B f-t + 6tf ih- t5,- 6il J.A &il J otf

.gjt' -b tB $;i Jf t' atl.;i: o1).e q r:-,tBl.t* cS7 rlLr d p--t

.!.,J ":+.):15.,-,tL! 
9 t?y y b-nt.rltle lr -l o:l B aLjd. J3-.ll-ljr,itFt* c# 6f Oy^.

2 i*;a.r)rL, 4l;Q ..t;..ltr.,, Jt5- ,ii; Jlt C..:*, :-r.r c+U da,A .<,- Jy J.e f-..- ,5. L'lJ9: rJJ, J:

:c..:i J$ O):e + tsl-l',1l; ,.*;.-.,t-

.,r:-:tr.f ,l--+ dldir.l ,gte,-11; ./S -l 6lll-11-1 Je)l ?,/ q co 1 @ 6

f-."? jt 6laLi; B aL;: t,rfls gl.t ,F;r .r.i,l cSttol >l,S grr, .lli- q B ia;; y'l#';l ,6.t* JatJ ;l

..rrJ,-,1::il Cl ,Li; olp {.A AL;; Jt ..t.1t, .ra*-r:Sy;t ,r.* t- l gl'; s: .},Stz 6 t-t-,1,-rb.:jl

.S:-rl l) al-f t 
"rr*., 

CS7.rY:h,
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AAY .rF cS y Y-? j4

,n= .-ey;::;?;Yt, xran)

.J.r.".,l;t--<,-,-gLr-;lry 6l;l:io r2.1-i1: -t&t,r3-fal+l-ll:.1:dc*,1 erl3.c*,1 tue=-tvldiJ:6

4f \f .1: l1 ,r(;:- .rY:L" 6"4& .-r-tr.f Ct' j,.il.-,b*jl 
1t $:*. g 6U el+'-sU S.r l*t

.t-6eJlJi -,lid,;t t)-f tj-f 'Li; y-;r*U bl-* q Ub € lfr f y 6 {) f""lJ- ,€'l ,r.u,-F
c.,)Lr:l 1 -u-JrU a-l-i|fiK "i- t: .Jt:S \-.t- htJ nJqt' gt*+l ;: dr,i V-\ . JF-j, i B s A bW fl

,f;t"r.- \ls: l5 .:*,1 ,S)J-p .(V-f 4;J,-l +k"",.' ,J";) J:5 J*.o dlu--L - r-K g;LaJ^d Jtf q ./-t#l

..:;ll-i t-rlt nJ:r :fi.r t. ,S-iV lJJ<"+ AB y>-" Jf htt alt, dl-rj: 5 .:*l €ls .t;-r dJ .rtS.r 6pt t

6 .;,1 6ute'f-l;Q .JS s,.ll* l.l d." :fL-e ,e:*,| :3 .c !l-, oi., , ;'.)>-tl 6 &)tr 4;lu-sl) Jef ,nlJ 1:

.t;1. coo' rNB = 0 6 Js..r, ./t+,-l &l; & s $y )3.& .e-q Jtua J @u

AJ*)JL! .c*l j:r.li :rfl..c.;: .:rl >3.-e AB -l 6 4l-r o)t'* a, glqllj VS dr, tij .tL.l, t* ..

..titr tt-lf 41. dn ' rNB = 0 ohl-r

rllrgo Jb ro Ciro,gLo,;9.cro

.11 5 "t:S,r,./t+,-l Lai.1::! f* 4 elSf ;)S e,*.Jff
,; :4't.:y--X o.:!i-;l ,Ii-;l: g-o r.11.,19r .J[i:;l -l o.lj-c l5 &-f 6l-ay>,-

ls c*t 6l-ay*t ,af ttl e:y;* V-\ \ J<--i .): d V-\. J.*
ief ! J-r .-t..! Jab B et & q # JujL^ .)i l+. 6 "u:r, rlLli

at u)h" 1gll,-jl; ief lr c-l drS^r 15 .JSs' 4l;1: O .;J&" 6lq3l;

..lJ[ rrlU:.

e--,5 5)-f )) 0-V iJ:+ -,1r 6 0-\ t J o-\f .0-\ Y ,0-'\ \ .:).rL, Jt-

:13-. la.i-l-;) rS C-b llst 6lay^r ! \-t f--? "<,- 6,la-xb r>57

d Lr{ 4J CJt- q dJ.-1-9.: rlJb jl hll-r txl *y .f.or.l,;lri o:Uil

rlr- ! .s:f e JUSIJ jq,-:-llr {. ,J--r* Jl-* L,Vi 4;u't 6 t-r,-l gt#l JrL t Lr.;l:y z.l!-r rr:f :-;li U

:g-tlr ..lYrL, if-l y to 6la'.x'!'Z 2l1o 6|'a19>,.' ,Sl-t Q dl4,-Jlj r3rr drlr

x
Y-l I JSr

(v-o)

2 ti-era q b-n-t.fltL.o..tJU.,, dL.j q C-.;x'y-Z 66y^' +'. )'a:..211: *i-.514.1br, oLi:-j-.5

flr,-hhl ,-fr-Q,t vtf'i,JyC.tll ciy..L53 rr:J ,i,rf tn Jf \lr.l.r..Sl.,-rl; ur 6 
'P; 

q + .l d,, =@,, 6 cb gL:,; Oli.r''
..to+*r lr YV ol+ John Wiley & Sons c,lrl lrl ;l l lYd 1t- , SI 4 I
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:.1- fL-+l 6J1 1-, .So-1"-o ,r .gla.c.r.i'c - F:ri" ,.t", AAf

d-i # ri.t::-...o A aJi;./tt'. j tbr-,...-../ q a,.r =ii+yj+2k J yd =il+ ij+ik ai.,: 6
.8:-'t 6.rJ .;l.ril ,*f -tl-p x-!-z 6ss S ,S-h\.r,-r ;l-r-y-z oKL:

co 6lr-,;13 &.*,lr c^*l ,*: o:g ab)e oKi" 6,1-rs9>,',JlqJlj Jef O 4t,-..1l: rty ir-ra,

d:y;r L"l ..riL.r, .l! .-rU ,4e f*- .K. ,-f )) t6 .2ls.r, o;l-rJl 6 ,--1b ral i*q.-r ..r^:L .r1U:r ,".-a

.-;; x-y-z ol3!-r q + 1l:r,;,1 c,.€.?.$L .;,lliz g o gllqll).>ef ti t JJr.,. O .51r,-91; ier 6
:.' ,j.lr f+tf .J-i-.,-X J4:',.-r ! ')-a,,>2j,." tx-y-z 6l-ayr- ft S rf f",llf {E-y, irr.,.rf J^lJt

.J-: J:-alJt V-t. d:L, -ujL.6 os:4..r-l -lr 6 Sf r-l j..a 9: y' &,"r J vnt J {L=ot

ot3i:-: q r:*; V .;:5 t X-Y.iU otf.:-: 1r V ;l:r., ,9 ,X. (o-\f rJ:Lr) *L,1, o-v jn .1: J.+-A
:c-l ;,:; dqlt t;,-t dJn i- cJb ;: .J,-rJ 7.b x-l 119:

(v-1)

(v-v)

:g--rb e:.,11,.i JLel V-\ I JK.i :! f* ten= ta- ra,# q.l.JrJl.:J q .F-+ Cr-l r('.t*r

f4-) =1a.,') *( d"o,' ) +ltxro,"l* )r--l* )r--l * n
t_

va=vB*v1g1 * (l xraTs

.l^r./ gr! lJ V-1 rJrL, ,J1t 6

.ri .rl.r, *J $J-i clL rlt F .* f...? q g: t tSVuru 6 -r.u....r ,+ .f G eld q V-\ ..i)rb

.Sl.,, rrl'ijl ,r:",.; ,:.5;>

:i-:i t) g,sl:t, (.,;trt; .SJ*:Jti.r, ;:l-t,,1t; V-V rJ:Lr

(V-va)

.5t .r-:t, .)t.,i .hU x-!-z s X-Y-Z ot(:-r , r, ,6 .:-,lV J,.;!. 6tltJr" Fk I 1 *tf ,.:,>{r 5
:c*l ;;.1 6 y:Si1 srJ, .ll..j q rL.; tJ lJ) J::..g:5 Jt-ct Ctf \\ )jllrtl

[a'l ]) =[r'[ ]) +ox[ ]*ox(nxI D*2a*(,tl.l] <v_wl
lT)r_-\2,*'--"'1r-r' - \dt)*

d-b)^, v-vb +-J:hr jt 6 JiS +-r .::-,1JUSIJ 3a-:jl: *. U--t-' bl-F ! *l"rt., ir-l rrrJli i*J, dij,
.-L.! ,)k a'd,B= a,A- as 6115 .:-l V-1 rjrLr JLr 5 ttf ,g

(#)r-=[#)-+oxr ]
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AAA ,'5 cSy Y-? i*'.

vl

V-f ditoi dj".,.

U.*, t{ 
'+l tp Jg CB &J .ol-l o:b L,t:; c...ri;r .2:

t-fuJ .JS,r, rJl.19.: ,l:-l \itt J[.j il 6l+ar' 1r 6 ar1 = l rad/s 6lt-11;

u'.ls DA &:l *-S .r-ti.f .J--t$,;l 9r .;: +..-L ,*'lS J.-;' 3s 6l-sl: AB

J DA rK-! ot1 6lu,;l; Jef ro-Li c:1.: .)ti.; +L-J 1.: .r;L,r. J4, CB,t1| -\
I
I

I

I

l0O mm I

I

I

I
I ;l o:[i'-,.| Lr l.t+l UV-t +.J.rL, 6:-*'-.,s-3 U *,. Ltl-; :u[r O

:L .:-l -tl; r$ls .€C ,F B + P gt 6V12^,
VA = VB lQ)nXlp6

:jl $JLe B s A ,gLa'>.e -.i-,1 o-tj lctf AB J )t e AB 6,1 ,Slljj \Ler atn 1si 2: $ O

[u= ral va = 50 aDj vr= 100(6)i=6001 mm/s

:y-ll: icf ..Ltl-, .r: arl: .1!.r ! .c-l tA/B=O.ia\ . .j+\. .k mm ;;*..l
li j kl

5hri=600i +lar,, @o, ,^,1

I so loo tool

:.:-ilr .r^lf .b.lt #-h k lJ , | 
--l* tlrl:;lj 4ijl,.-t r rlLyj: J.*i t,

-6= +(Dn, -(Itn,
oJ2 =-%oo, t@,r,

O= kD,r, -an,

:J"r-l,r.r ddJ., F @z hllt .rfl J- lf

@ z= 6 radls vlr
ten rt a, ,S:y )-* L;: A .tLj U Ll .C*,1 vAE J )).e atn r5 "Uir:,r, gL,j^i rJ:L, u d;i t:+S l. O

fotn. t61t = 91

:.lt.lQ .r.2 -totf J- ,hti ,:j.!i yp:",

sOrrru. +100al,,, tl00on. =0

:r-j,g +3J .# .!lt r- jl nhl-) 1.r U ,.1; U

@n. -f *ot @n, =-| oalt l0
@u, = - 

rad/s

:d/-lJtl

:r2.;.i .,1: -1

* =?F 2i - 4i+ 5k) rad/s
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r..L- pLel 6&{ 4-, .f.-t--c .;, 6la.u.i,o - plio .-t^, AAt

,,,=lJ* *4 *s' =zJi radts =lr
.uin crljS

ur/e a* CB Jq o\ sta,-yU *r- J/q ,,t"tx U,4" tN .F.wtl ewit &F Ut* a.t, B at; O

6tu H slu E+, u">F d*o AB JU c-ytc til osarr" *r/AB l. >too &)n tl>/. et* q. AB JA @ 6ta4et1 <zoy O

.ily 6tu.1pl ,6i,

<q a.b.l,, Cp-t .&Qetila g A)n p. )9^eVus /)fr &/ Ve-YB=Yen= (DttXtttn .2tP C )tty,Lr' 6d ,:"op &t, O

V-f ditoi d,1,,..

q,61,',-p1.1-'t* ;;7-r .JtS ,-ir{ 6-l*i JSi \'-lrl 6,lav-f dfi aLi...r tr lJ AD K:J ar, .9la,1l; ,-,[:.x

.1,--,1-ji .:-.f, i \ AB S1

.r;31 .:-.t, iF€ *t t) Jtt' q.*5 V-[ allLe q:r aL..l1 L-5; ol-t',1lJ La&,J ./t! :J-
Ae = ln * @,rx lslB * &) 11x (al nx re6)

*>-l AB J. t) e n5 J-q"/ AB Sq 6l*-i1 ,.>ef V-f 4.;J ; dU."., -u,.;1" ato [1 .2: +S

.r-r-,-/ uJ-i ;r,Otf a'AB 6l*-9lj Vf O

:.1l -r:;1Le B s A.gtoV[Jl .LfL'. t 6)9&,SLn"iJ;, .rl-;Lc ;r
a a = 50ali + S}cbrj= 1800i + 5o(i2j mm/s2

aa = looarix + (o)n = 36ook mm/s2

:Ji?--a

@,, x (@,, x t a r n) = -alr o,, = -20(SOi + I 00i + I 00k ) mm/s 2

6,, Xr a, n= (00r"" - r00(on, )i * (soa,,, - 100o,,,, ); * (rooa", - soa," )t
it_*€ q-j k j i ,1 ,.11.,,." d:l: rlj 6il-- J e:H ohl-r .l.r cr:l: .llj L

28= du" -dn,
tit, + 40- -Zd)u, + (b,,,

-32=Nb, - d)u,

)-*€ 4+:a ira^" ritz ,j,-tt.rY.:L" J- .;t 
^S

dz= -36 rad/s2 qlr
.C--r:,Vl,n J )J e C[t,t J,jt t l co)3:ly6 2 t3^til,, 2lt1 O

[@,, 
."or, = o] ?i,, + 4rn, + i0,,, =o

;-*€ 4+:t Laq.s u,-l ,,. b31y ,Jp gt^.lqlJ tt #J, ti 6
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AAV .rg cS g Y-? i4

6,,, = -8 rad/s2 itu, =16 rad/s2 6r, = -12 rad/s2

@,,= 4 (-2i +4j -3k) rad/s2 '

lr,,l= +JzI +\ * = 4JE rad/s2

:.'.1 "ti
*lr

:1

:l*

.t4in CrlsLj

6la49t1 "?tabD@D9r/rlBoiyoCy.t>t,rnls)fuot('i,z94unHABlp^tDGl4'-9t)cueyalya6trl2AB,irt/
,ily',* D yC rrb& Jp D6ia e ct">/d*AB c.t'tcrt*dtopq.uaty'e /i6,Je p+1ot* ".&,P,,

,pEgl @,, at .:ghsa l, >yb dai W

2/glv* ut+ & asQ,r,,4i vA/B /. )?ro /@^ 4iJ9^

o

o

120 mm

--v

T

I--i
! 150
imm

'.1.. ..t;5 ;"r* l1 '(--r .glr,-jl; ,-.rk !

o.:l:4t ,!;l C-{+ 6,lslt sj,'j,, r,t-Ja {t* r ril..U ,F $y c-y,\x-!-Z sls g:t tslt:f \1
jl f- I K .l J . I r'5,- a3l-rsl:1.L.X-Y-Z C|.l,uil-f jl f- t-41 .,1r ..t-tr.f X-Y-Z r:-t^i s5Lr,;;a.. r, d-.j oJ..x

>-i'l j;> x-y-z 661jzu 6le'-2l; Jer ,€ 
'l 

or[iil k -l i , i +i- .gLr.;l: J. \ x-y-z ,Sbnil-f

O = QK = 3K radls

.:_t-C orl.l V-1 .J:L, rlr,l.1 ,J-ll L-1, A u.- .Jef

Ve = Vr + f,l x tp6 *Ypy

:.)i J.r as

ys = (l X rs = 3K x 0.350J = -1.05I = -1.05i m/s
o

d2 xrMs= 3K x (0.300i + 0.120k)

= (-0.9 cos30o)i + (0.36 sin3Oo)i = -0.599i m/s
Yd = P xt616= 8j x (0.300j + 0.120k) = 0.960i m/s

:'rl tLi

:lr

V-A ditoi d,t,..

c+t-j iSl.-r j.2 ,>.e ,- U,Z )t>- Jy ;;i JhF e,-\ s tif c-a

c-.$ u,;4 e,eJo t1 ,.lT "(--: S tf -f gjU .Js,r, l'.11.,1y: Q = I radls

fl .tS.l9l;-1: o.t^! o:l.r dt.i.i:l*,.1.1: )t-f e3,, q C-;P = A rad/s

.1 "(--r ./-!ll 4 .,1t il.l A dail .7k^i -l Jef .J-.iL Y.o tlt .: c4tj y

va = -1.05i - 0.599i + 0.960i = -0.689i m/s
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.J.. fL,.>l 6J'1 c-, .So.Qt y 6la..u.in - ,.:i" ,-t", AAA

. 
.+i,r. .:*-r, V-l aJ:L, gl: nht.,l L--i A Vl$ .Vk"i

a.a= a,s+ (l x rlrzs*dlx (O x retd*2 (l x v,"1+ a,"1

:..1i _;: d
Na = (l x (Q x ra) = 3K x (3K x 0.350D - -3.15J
= 3.15 (-j cos30'+ k sin30o) =-2.73j+ 1.575k m/s2

O=0

A x (Q xreta) = 3K x [3K x (0.300j + 0.120k)]

= 3K x (-0.599i) = -1.557j + 0.899k m/s2

2f,!x v,"1= 2(3K) x 0.960i = 5.76J

= 5.76 (i cos3Oo - k sin30") = 4.99i- 2.88k m/s2

rrcr = p x (p x ren) = 8j x t8j x (0.300j + 0.120k)l

= -7.68k m/s2

,7-$ e 4+i La4l^? C- J as u, L31y *l+l"r -r, rl:l: llri L

ae =0.703j - 8.09k m/s2

t
no =1ftno3f *(86f =8.r2 mts2 :tr

:gitr uflr & s o:3,.i o:Li.:-lV-f 4blJ )l el-yC,rjlq./ t-t,.f-r.,.,..l 6 o-n..glqgl;,-rk!

a =o)=l|xro= 3K x (3K + 8j)

=0 + (-24cos30")i = -20.8i rad/s2 :lr

,rJo crlsii

o>/e 6r* g.t-l at. c"a-i J*t Jr" o2lu Jaogi ,lob ,6tF 6bt*o 6t7. qMt gyl O
K x k - i siny r K x j = - i cosy e K x i = J = j cosy- k siny ofaaq aa6 ay' O
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AAi "Ft... 
Y-? jG.;

-rk-i 9 Y4 U.*, V-f . .,1.:-. Lllr.i .5ly V-f\

eit 'i c^-+..1. -llr3-t(.o 11 ,5-r d.l il9 A eLj.,al

.-r.X'y'Z tll 66sJ>o .J$ ir*.j ,r:j,f,rr oI! orb

.,.1-l cJ..3 4t"alt .,li OC c-il.^t t O u*
ve = -.l'i - \ilj + \/Yk m/s

aA = -ftllj - lltk m/s2

:lf

t d u.'",liJ- o9-b. ys.l; 
-,11 J,5 .5t-l;a V-iY

C-g7 :.t-:S,r. 2l9r-, oJ2J ,-tV..t GlatSl ,-Fll Gli

ALr* 9 = o ti ).tt-o ."41 ,$ G-l;b.t-LU-: 9 l.rL.i5l

6 t j'r- 'r)f ,r-.t*^ u-i)l 113r, tjt" -, s-r,l

J-.\J.N,.:,t--i.-,. - t1 t-,rr;r,: 
-51 

.t-* 0= 1.o

--.|-tJ c4U e . 4;t7 eli-l 'j !1.,19r Y1. rev/min

0 = Y. o g 11 A )_r-t) a 6lr-'911./ti .Sq . /Y rad/S

.JjS iJ..-J

Y-|"f r[..- JS.i,

uj
+l

Jit -

,jl.oi" Jlit -
a-, 4 rad/s .ll;:.- t-i oJ-.i orb dt jj )Ft V-Yq

U-a t* ui r,l-_1, ct[noJ -Sl .trr,-1.+.r"" fr*-! -i.rL

d 6,1.-,-91; '7ti rSl-,,r cslohlt rJUr-L! gl-19.: p rad/s qL:

| )t4e -l ,Ftr art5 q J-ab \! .t-ttu .*-* stts

a =pqi

.J,-,5{ -h t sttt s:a
:lr

V-f l {li..- Jti

)-ra Jf .ri.y rl.-:, OC ii3 1O ,SlpV-V,

,iLj., .-[5u, c]lJ9) C2 = [ rad/s c-Lj.ll], q4 .-rU

OC Jt-- P = \ ' rad/s crt-l .ll;- L* 4js7.b.(-..r

;*; ll .(--: Co J-S 6k--91-,y €t.* lltL *t;rqu,
.r.5 l+ l;i a 6,lu-elj .:S e c.r3*i

4 rad/s

.t9

V-f . dL- JS.i
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:^L. eL-+l .9J+ c*r 5.-Qo 11,.gla.".Li.- F$...t- 41.

a =- Qpsinpi

+ p @ cosp- ClX -p li sin0k

:lr

Y-fA df..- JS.8

15 .-ril91-t,r .,-q ,3-l, ,Sts 6)ls-n;Lq.^i V-i t

.9 *l o$ 1l-9- ,oJ.i ,!..a:e jLqi- ,; r'.6_i Jlf \

o-FV-F b-t-; ,t l.1 tor-! :rKLe J-& 4iy-.2 u]uyl

,1l.glor9.l-'.r -,1: il-29.r J Jt.i:iI 13b.,1ta.tt? \ tl1l,
jL qr.i \x-y-z6lastn.:f ,S:V y,i;:ljg '>57

.:l"u,.l 1r B :W J \tef eoL..i, orl.r jU.;4gr.J,Slrr..'..1

.J.JU', \lY m/s2 J ./q1m/s ,-tly :i*i ,-;y u.jSl

q c-=j clt-5lrr; ;sly 9 6,le'-gl3 6,lar>e t- c{.,t .""-.

,d, = Y rad/s2 , @x = \/t rad/s .-,tl-ra ot '.1

..r;-.^ (Dr= d, - o J 6y= f rad/s2 , ar, = \/Y rad/s

.Jts i,..'J bA IL;J.-/S r .3f 7-rti, di*J ,t-l Cl-t

/'\"Y
/l

ay

l-*

\r{ - -t
a)x

-4

)'"-----,i-,

Y-ft 4!.... JK,8
.1j5 jt i x'y-Z )lJt 6)a19>,a { 6La;lrr,

t+ r-r- z #r )_r* Jr F Ct ilV-fr
,l.ri 6.:l .-*4 st x'! 136-y2,, .J-.5 6, 5lys $ ;sl;-

(J.;. ot(-r 1l X -2t2,' ,>l;lt, u. x -s9>,t 4Jb .lr ,litlr

,e cit-i OB eFt se->u .J'Vu' SLX-Y-Z c.'.V

g 
-U.lt;:, 

tiX c+U )-r* Jf x'y'z 6lay>. f,.1,.1^l

4-.i + t9t9 6la-'-911 -rk--l 6ly u-h'.\1 ..\-+t>ut

.:"t-i .5Lr19.. 1-i .:+ d,ri+ S x-!'Z -;lgs 6l-a;.4.>,'

.ql5 J- .jLi, 
'iu , +, l, ag*. .q19i.-,.r, X'Y-Z

.+-Lj Jk k Ii ,i rd 6byb; jl orLt-l U l.1 .r1* 
6-t:.i

dryr=Qk t axn =[k-efi *lr

Y-fl" 4U.... JS.s

9 U.*,,V-Y1' .,k.- ,F ,*t ,919 6,IS.Y-YL

fl s ot-r.O= Y'o t Q = o 6 ;+et rsltltA d VH
..:*lR AJTB &U .+5 &:.i .sti 6 = o t 6 +.

ol.f ,-lrL.-

O .,11 o.u1K x 4-->,t Jr M .q-5 )jit V-Yo

d..t+ J) p rad/s c.1ti c-c- U.;i OA gil- I .r.i ),

J5 .g.,r ,,SlUt S-l--y t-4 | lLj roJ..i o.rb gtLi

c-t-! ,glulJl j \Le *' \Z fU -Lyr- )y- A a-e 3.at

.lll- t+ x sj-*-t J:- :y-f cdL.'*.r .S-n€ Q rad/S

a 6,1,-,-9l1.rk-i .:rJu- .Sf ;l 6loy t, 0 c-rtj

Jls >-r 4+rJ .r.5 e,-*t p ..-- J \ OA c.il*
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61t J5L" Y-t,Jl.*{

p (")

Y-l"A 4.... JS-t

J-f p c1t--i 6la-,--911'*.* 6l1b .(--r V-fl

J_r th crl-.i,5ln-el) isr 61,21:A gt- t >f Z y>,:

e)444 
"15 

,dt-.j^r .lJtu, )9 0J..1 orb tlt j-! ,.:jL!

.JGra.r-t o)r c+U elu-jjJef !X,-rU )-ril Jf
jtl-h' l-r t+;i S Lt t.(--r 6lqjlj VS 6)y.6l$,1;

L lJ 4J.l*. .L-ssi s-r.l, ,J;l-)6, dLi cJt-. t J<-
,g,lr-'-91; *.*,gtoui!9.2r ,g.;l.rr, .ilr*4 bt"F lF

a =puhi-p@ti+@ra)rk

.J'5 J-
vlr

:l.t-:,| ;r B 
"i_P 

co-l-.i, orl) dt "'J *-b^J .l: V-W

-f l)p = t. m/s c-t-.i u-*, t1X ca-; J) c-iu c-it-i

1X = ,lY m l-l;J ,_r--l Jr r,-1^1.^.a .c-l 'S?
c-it-x rlJ-:,.l -,1r {5 lJ A 6* co-,-.c,*l f = ./Y ID

di3 L lJ 4l.t -, l+l .J;5 -rL*- .J:Su, ,57 Y ,S:l-f

J r--;5 J'-- it j c # Xi+Y'*Z' = t^ &tt :l e$
B o Jl.ill 6,Lasj^',-it-Jl_l Y-L L'.lr;l o:LL-l tr .n-
y-,- Jj.- dl:l;i Jfu U ctkir;l.i- -,," .+,1..; J-

ve = -lj rn/s

.f-U"f ,ll;-9r d.,

:lr

,"1

z
I

I

I -.. --
t'

.,"]

-x
V-fV 4I* JS.!

6 tF Z 19>,t Jg o,s,J o:lr 4Ll^i dt^.{Llri V-fA

\
p =- rad/s ..ll;- t-r ,J--iL,rr t-.ai 1.r ,.1ti c-6a 6t.1l:' \r

6ly ! .li 6.r.- )f C,->,i-a,lt-,;-,r .J5,rr cll.Lp:

e.tiy oI-.1 o:l: rltj-i 1bl ;lJa,. P ."--J Cl-,t S 0 -t'i
.'-r.)-' d 6l+'-9l.;:V .SrC j! gr.;t ,'z-l o-lJ. \gy-t

+'{r t .JJ:-.r jl .t- (.r) , Jip (-,ijl) dl4f,"J y l1A

---f
I

i
!

0.6 nr

I

I
i

.-.L-Y

.t{i,*'J0= \rto
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*J- pL-;l .5J+ 4-, 'S,..t-r-o ; .51a.".r.i. - F$" .-t", AlY

dr.....-,1) ot-i orl.r CF L'-l*j.gl.-t V-f,Y

p .*- rl: 6_F A fto .;k-i J v \:rJr Y-ro

.J.JS '*;

Z s1-t t Jf \ . . mm 
LLr,.i \ ub .(-.r V-lf

&)\ t .+l1P = \t' rev/min .iLi .-:* U .r;r

dlr3: N = l. rev/min d-iu \>r\y s_t- J9 OCB

)l 6 ,fy l1 6--: ;lA ,$l: a yk^i 9v t3y.J5.,,

6,L.as9z-, jl .J{;-g; ..1.1j5,r-. cJ-i crls dt3i daJJ,

.J."-Li orLiil ,o.t-} (.j)[..all OCB 6,9;\ $ S x-y-z erl
v = n(, t\i + ./Aj + ./.Ak) m/s :lf
a = - nY(1y'rYi + .l\k) m/s2

V-ff di.... JS.i

.r*: J** )ls-* djL+,!- ,it;i .s;tilV-tt

!.1 c-_JP c4U.glr--11.1 rrl.'r-. t 6.,lLL ,5-;l s:-l

,glrJl_.1-l cn3t .J)17Ca-a )_ril Jf 6hil..il r:-.y

)* Jf : oJ.i 1l-9- ,/il .gta:UUt- Ltil J. of a1lp at.

JeJ4L l-e3-au F.S.f rrl-19r 0 t4l3 tslyl.b-b

.c. -l ,rrJ )t z 6tJ* crU JJ'.,. Jf Q c"ti 6lt-91.1

+ael; 6t;l q .rt-,'7 ,SLb a dlq9lj :k i Ul; .Sl.ht.r

180 rnrrr
.t ;,;l

".,1 .Y

.J.--i ,#t 6f ,y-l e 2s 0 uot^1,

6f )l crlo-,,r ,* A J* U V)U e eijbY-t,

C."t-r .l c:-;*i 
'zS 7 Yti .irb r, . /Y m/s c-iU .3J- t{

uel,).;L*i.rltr .{- cSk;lJtJ) CrlJ ,S-F S s_r,l

)l s-* 1t(u t, , F .gl.+llj ..rk-! .r;-*L;l9r r5*-r

cat-.i cll;*. ! d--r .J-1 J-r.J Z = Yo mm rk;J,.

.J:5,r, alrgr Y rad/s

-.-y

t+ 0 -lrr--.) t-r> )-ra J1Z ,59J...(---: V-1\

J1- ..rtj rdL;^-a 'J->.r7urP = \ ' fifAdll C.iL' .ll;'.

..rb-i .JS.r, gl-r9r CJ = tn radls i rLi .rl;-. l.Z )t -
,5-*1r ./-)q .J cgU lA $fi Vt* .t r-(-r d 6[,,-91.1

9 JloJ,-.i clL.^ll .:U r* x-y-Z 6l-;1_r* .+5,-,1-- l-,1

ra,t-j'6111-9,r.,. r1 l:*; oJ^! o:l: .)tJ .,ji r:--ri-g,. .51;lr

d = -t, fiti radlsz

ao = vnY(-r fti+tj-ok) m/s2

z

.J';r. X-Y-Z

:lr

l{'/

)
sw"* i

v-r. dr* Js.i

V-t3l .li.. JS.8

www.konkur.in

forum.konkur.in



Atf "FL.. 
Y-? js;

Jy- r LV :m lt q ,ts.rt{ -p9.r, .(--r V-t1

gn t or-1*i 41.13.r p c..fu g14-t! er \ :f z sj>,t

X syr-, Jj-- @,.:rt-.i .gk -91j tbf tr r,li; oJ^i ;l-ry

Jy- o--ca^^' F ,..lL;^.o ..r5.,, tsly: OB;l o.r;.,1j-f

l->rqut (tlt 6,le;,l; \tef l. O 2l ori.;ji I crti -rr^,

8 u-4,11 "(--: 4 t illA ^Lfia .7k-! 9v u>e.re

.(--r.f-y ,eir 6 
'*y .*- oJ..X otlr.l[,l.;,.n-jr..;l

$.x-y-Z 664a'.+5 &r'J ,.t^itr,.f X-Y qr.;- 
-f &b.

..r.lloJr..l oV,al!_

v-l.t dL- Js.i

Y-Plc di.s JK.',

u.*,lq oJ-i crb dLi.i.rql.e.i O f r.V-Lo
jl ,Jj 8f ;161o,23.: .* .x-W,S *57 Lii 2:;t-i
ciLf .r--"U Ja tSJr 6l;b I -.*t ;i ,g.t--i .,l-t-L

gx-y-z 6,t,.y2-. .fi!,1 t2; z y>,t Jf Q =-I rad/s
Y

\y t_tn Jy ;i 6#sf ;,l^)e J or! t,t.Jl t^i?L;i

.r-t*;.1 ,JlJ.r) L--:,L.ai q + 0 =] radls .-1ti.rli",
Y

l, it,t. :U at6-t )4> ,>V)..o ,)L, 6,lu-91; ur fl
c4$ 0 - Y. o 

J, lJ A Aai:./b r i,r-+ .J{ ,.i..--

.{-r-ri

io= ! i rad/s2
A

N6= ,f tqf|i - ./'Y]..j - ./.\'YOk rn/S2

_.-.....?.4 

rrr.

V-l'gA df*" JS.i

vlr
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t.L^ t L*"1 cSJn 1-, .!-Qc .; 6la.u.i.o - F:,io ,F Aif

(.c-; lss7.l,6.gl+,-el; Lef V-Y di  ij-....

@ = /t(-Yi*.F j + o k) rad/s

a = n\ (L.F i*q j *rrF k) rad/s2

vlr

J9.- dtrt.,1i , Lt*t t cJ-! o.rl.: Jl-ij a.f; ) V-tq

.iLj .ll - t+ ,.1: 4J l.:5.,. tl29s CO o-t i po .1.1tu

,-ii-l i:\ Lfi ft .ona f6 t_,* Je p radls

6\r- 6la-L'1, ,lL! .r::E R LU q ,-Pl u* F 6J)

.-qLi ;;Q i.* a 6lu-j1.-,h-.i' 5 @ 6le'-i; .c)p

.$L.f j! .r.rl oslya X yru

,=p[.o,ei+fsine.+)-] :tr
o =( 

*ot 
"ore)ilr )

0
t'

[... 
--

t.

Y-fl 4li..- JS.f,

je.s L l.1 "(--r rc-Lj orl.: bV; s-t'-f ) V-0'

U.* t+ t-t- ,s-f -f .J:L-*fis-,P =Y' fad/S C.{U

(y ,r-r,') BO s-jJll )-ril Jr g = Y rad/s crti 6la,-e1.1

qC'C dti JJt, J3z o9.^'.p.r.lt ;^,n.J5,rr rrll9:

r-5.Sta-h'.J 1: ..t-t *;r, ,-ttf q = A rad/s2 JI,..

r-Ja.i; a ..7S -t 'S-) a ,gl+,.91.1 ..,1J ,JtL,rr I = \"'o

lx'y-Z 6l-;s5r-,.J$ J*'J 1.,1 ,5--r iry.q .J J) CIJ

..:-l ,jil O'x;y a-*;-o J.J.i d!^4Jl s-y-f ul

a=-oY/\i-q/Yfj + \Y./Yk m/s2 :lr
d = \Y/Ali + Y.Aj + oYk rad/s2

.r-[t--l Jt l-(j a; tslt..5;Lr- oK3-,, ,-<,- V-tV

tV rStt 15; ...1 A s-V J"L-i.Ltl.ii t:f ,-ilt
p ,S.t: -t iltC 6 e:* \,,{r-S .sl} 

's-lja.-fuJt
B .<-l-L gnV 6il -,r..J,-U l* Jtiil t- ,V* 

'*l
.J,-Ll crl;1: A ,fV ;itl )t^' Jy :ilgu, S A;3S )lj
Z y-=-.t 3 oJ-.l dt*Jl .(lJ e, x-y-Z oLa:;u 6to-2,9"'..

.r'-tJt-j Jl-r-- ,1L.b 
"|-b 

.r;L,r, B t-slt iil L ..flJ

J;- .Sf.-b ,plr 1r xl1 .1aS r.,1b .rlt C i"ui 6;Lu.i
,r;.al-> *-t-;i .(-- -,y: .J-;)? P Ol:* t- tf Z tF
Cat-.i 1glc,,9l1 r>.er* t-i .l!l ^->.ip 6Ss f,,4 ,-r-V
rdt-o'*.r.$crr 4l1g.: oJ-.i o:l:r.,1t ': C-{+ J) '/Y fad/S

ol:st 0 = ./\0 rad/s .iU.rl;rr tr x yzt Jy B ,A-L

p = .l\ rad/s .iLi .rl;, ! rSIJ .pl: s: C )et t otS

CJ.*, b-lr),-rr-l Jr .-l-;.r>u-r ,oJJ u.a),-)'., C-{- J)

;t r-S.,tio I,sC )1t-, a rgla-'-51'1.,rt:-.1 9 @6,1u-111

.I5J*id,trK,!F=oc--jst

t0 p-" = ./\ oi + .iYj + ./1k rad/s :lf
a p-. = ./\Ai- '/\Yoj - r/rf'Irad/S2

Y-l3Y d!... JS.l

L;9^i 4L-..;r oJ--..i ;t L'-l;.51r- ) V-l,A

.+L. u:-_lil Yz rad/s cat-3 rll;*. t-.1 7 r5--l -1; .1 V-Y

.1y.^" 1t(- l-t stst a 6,lu-213 .7k i -l cD 6,1+-2ls &er

1l:; { btyv-V .hlt jt :l"Q).J;5 J..+ I= Y.o jl

,: (l r5.t-,5 o+;" .Jy-Li oLi.'-.| d btf l+ 6U a)
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AiA ,l5L^-" Y-? iG'.

(51u.311 &e.-, I , A. IttID 1t*- q ,r*l > V-Of

tA &-b.s9-3'g C.rl I I .lc--fr,-l@o= L rad/s.-rti

c*..a I A u* c-e)4.+t*i rrt*i c.tU ciU JJ,b

;t Jfu, &Lt, ,l-J 6 ,g"_r I AB .)p,SiJ lglr.el;

;-.ll_t',-tAB.S1 t;X).# ;s; o.siS4 {,JU c.i+J
r-5 (n *- .,11:ra) J^iU Jf.. .i- Jr 6,lu-51'3 oer. t4J'.

..:*l ,,$* U V>L! o*, sp 9 Y 6,1-4j^, J t).e

-,11r,*l r- ?* ag6l;b n r.li -,1r d Co .rt = o .f-l;h
(..r-!.rJx(raaxJ)

ya = .7\1.j rn/S

d) = ./fY(-Yi + tj - k) rad/s

*lr

Y-Af 4g* JS.i

Y-O' dj'- JS.3

-t-j.rl;.*. 
L oJ-l orb .)t-:.; uJSJ JirJ ) V-O\

oa;,* c.{F- s> x-!'Z 6ltUn q ,*; \ . , rev/miO

l--.;*o 9,rl-lr DU4S d- &.T q'-jj fl *t;rq1 ,ot-i,

Let 4a'.-+U" 9 a:rt- ,!l;.rl L rad/s .itj ,rlj:, L.X-Y

,-rt-j ,llj.- t-r dL! y,..,r,. $-- ,.-iZ&, \ )-r#

i \ tilt a 6la'-511.,rt* _;l,ri, r-t^!L N = Y. rev/min

U.*o l, rJy-y "Ltl.,1 -11 
orU'*.| ti.J5g;L> 1z= Y.o

d,= L\lAradls2 Yl..r+

I
I

Y-Al &.... JS.i
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,=J" 
t L"l 6r+ 4*r l.-l+c y .glco.ri.o - F:i" ,[,oi Att

,ffi
.514{9fj p:.i.g" V-V

I Gi g-r: tlyti .;t ,r...; ,t-1 li f,-\ d:hr ,+- *\:-l- -it fl \f f.-t- .(,- :-1i,. 1: ;.;ai aJ.:L,

aJ:L" ;*.j,- JrL \,64 u '5r> 1: -19bl.5 a.l:L, .:';lri 6-A eit q .5j$ J o)11 o.1! .(,- ,5r> s1,2"

d-{ + 6-* e|.l,nil_t":l"r'; ,gl;lr cS.l.t 4- cJi--;r 6lu3l_2 ey -# b-n,c-ai 6,le--i'-e '>57 _,1.r 1-\

..t-tf.f 6Jr., -g: ,-Jt->

6l-ay",'t.t,..:-l F$f "i611l:L^,ai1.r S y..Se-bttl:,_* C-..-,V-\tarli:;tL"Jt-
Jef rr;l: -;lr.i X-Y-Z d4ti CiJ, otJL: y 6 6pV J,-:;l el7gi .1: .l!l otJ' citalt 7* G f,r f -f \x-y-z

G 1* f -t df p--a Hc .;J&, .gtr,-91) f y .r-r-,J Jt-S,- x-y-z 6,1-a-y^' dla,-9t; \*)' ti p-r at 6la' j1

Hc = \b,xm,v,) Jst' \ L-L ri.:,1 .,1: I o:3; ylrt.G Jf f.-+ g;t+Ut d:5 ,rtt "*,-f .;;t*f -rii" q ..ri

"r-!"r mi lfr dul .!IL' &gra v; 4i .l: 6 J-i ..Jk

otil--: jlG or c,._i mi c# tit.*, @xpi bi 1.: l5 v; -i +t*p, :p+tl: ,.-J-a ,-*? .i- :.1-9ir ";: Ll

:C*:rr Jl1" ,_/.if-l.lQ .,.1-l1l.9r ,! 6,lay+,

Hc = -ixzm, pi +2hixm,(coxp,)l

l.rr" n*.:l +;*-y tr."us.f -j;6-2lsy.?-t' 6rt.:,.)t.e ,W *L> ;JJll, i ,l:f fa"ib tt dTJ.t aS

,,-clm 
'AF-}jl .r* 1.lr 

oJ^+ ,2*,p,=6=0 lt-j ,t-J € -kHo +Le. ;JJl .:-21:-rlr! G lf f -r, r,
:g-.1;Pi6V\P smi6V

Hc = Ilo"@txp)lam (v-A)

z
I

I

I

I

t---v
tx

v- I r Js.r,

d La &- J3.> v-\Yb J,# otL, Q-a r,--+ 4 6;l--.v-A dllJ 1: Jlr5lsl .[tr,.r_;!r Ja-r;t #
lr 2i .L-o-;.g-. e J {€ g^ l Jilo.$ it4Jl f-?- ! x'y'z 6)-;yza .f-} ,s -b t i l: s c gl.rj: o \:,ti

;) e-t..;.rl-: Ho =E(r, xmivi) o-rt- yO Jf .glr-91; e-f L-L j42l ..lt:,.iL.rr at 6l+pli,z.er- ,g,l.2l>

x
(b)(a)
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AtY Ala,-:lj r*r Y-Y olir

;r-.t sSfq5l.z -.t3,, 
e [ 4it--7 a:.t yrl4i,Sb q m,;-F-V lr..f_trrQ.,.:-lv; = &rx", F.i- gl.l 4<Jt-

:t-l,g
(v-q)Ho = t["x(tox")la*

(#t{f .5ta'-'' *iLab 9 b6b.

l:;rfr 1p;'.>=J3t dbJl:r,V-\YbJV-\Ya6trJ<.:.,1)o-LJ4.tlJl c,Jt---1:;,.o-,r:6 €g 4E-y"Jl-

cJb 9: -f 6l-t t*i-l .1: H .:Li J o)J1 dL-S,- V-t ; V-A gY:L, 
e r4g.i .1: -S1-,1 o4;--, xi + yj + zk *1"11 U

L; J 6,/ 
"!,-.r* 

.r-rt* _rr I [t JlFit tj otV..glq.el; p_r d+lt t: o$l .:rS u,llr! o:li'"".| ))_f ,)r.y

;: LrJlfl,:ft 
-U 

.*l:- ost' t ss c.r-l;l e a;-:l-rJ L9-# JlFl q c-J co 6,6+Aj,,6 g-.rl: qj c.".-rt-e ;,-l

:,',-;lr ..))-a 6Ji:J 4:di jl ..r-, : €rS JLsl Ctiu Gll:t. ?-p 4,.1J .,>.Jtt ?)- \ .U-irl
dtl = i[(]'+z')a, - xy q - xz @r) dm

..J[ ::f:;. u' :r';* * r,, *rrjfjn
,A-A e -b I l-2 ,'-s ,>-2lre JV

(v-\. )

,gl-o,-'. t";J.al- al lyz 3Ip ,Iyy s &-y.t 6l-asjz- df f ".,t1 4;hrlb t Iu J Iw , /t 6Lre4.5

q c*; lr :* f--- .i. (t ei;, ,Fe Lacar5 ..*l .Slr.f lyy '>l**' 6,1-a.s-2^' 1 # ,-/.r!l
o:l: --j J B 4*.a t, &5 l* + ,-r-Al 6l-aer;r).."b I t^,.1L, r*L-, .J;56, e-*,0-Li ,;buJl 6,1-ayr--t_-J-

tgl*V 
"$-i 

.1l J $-; $i> 11 .g:L-J osUd gy-l 6la-:r,"J-"at- I Ln,it , 6lr' u'-Lg 6Lor*,-Sl ..:-l oJ-.X

1rV-\. hll_la:b,rlri )lr-t,.,,>-l lrr=IryJ Io=Iur Io=I*6 tF€ oJ-ot-!.-g!"f ,Slohs.gL'r6l-,21:

:p:.rl: H osV

(v-\ \ )

:::f u'.rt*i t) otr n, H 6bdj,. .p

.r.,=,r ! - tb ;41)l f \ oii.f John Wiley & Sons c,[-ut .l lvO JL , SI * ,oo,-hht ,'to.eo yl;S .Jt- .9tr1
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yI^ pt*"| .9&? 1-, .So.L"-c .; .gla.u.i. - p:ri" .-|as A1A

(v-l Y)

fr rJ-..,1:O crti&.a.5,-Jrt- tG lfr f tJr,glt-il.) f-f ,slt F.hlt4v-\\ drLr

.,.1-l p1.,11: Jl- -l: at ,g,laJ;-J ggl+,-11; L.s)r t 6 c-,1 ,rJ.."

c,L.4ll F-l .JlloJ.-i ctt4lllV ,,..-7 q x-y-z e!-f Glu)Jz...oL!,r3l.1l cJb 1: -f i E c-t q;i rlL-Li

Jl .J-u<j rr+,i Jt.-.j t-i V-\. llY:hr -ts df-l 'ty.J*"V t ,-/t-l,.lL, q b-xf g;LaJlJitl 6 s3:'u, 1*
rlL-1 ;l e.V ,d/-l .gLrJlf-:;t ,i Jt- gi.1: .J:3, r.ltljr 611l: r'ltUi .llt f-."? ,5- q c*; x-y-z ,6,1-ay>,,

,r-.Kb..ti j:.1l: t:+s 9.6-. ,L:il 4..ttsi,-l ol.-r q Ltla,-9|; f-f hl-l-r -r, U ,s'jL'V J* 5 -r.i.r-i,rr

.--..7 glu-sl) cr+J,. )l ,f;l.gLrJtl3t .cJb..r-l tr.-t5 srl.,13: bsliS 4r,- &Jf :! f*.1 6 c*l

.F. q c-y-J rc*,| o1W yz-'.51;l:5 fi.:-,i v",'L, iJU,.5t;1:.Jj;{.r-, r.lb rf ,-F* s:x Jf

Clu-jj ieJ'jl .y'U fy.SLnnAJ.f 1. y)b '>y-a:'-l t: ..r-i! u-i,l:c11;j: ,€/.rt-a:*. o6!-,: 66ya il

6sF Jf 
'* 'in 

jt .,^iU 6 -&, glt;lj f,-f d-f 6.,'F-* -2,22,' ,5,1:-l) )t ,€t crlr2Jt.. O

..f-tf.f ,Jr-i ,*rl-- q Jr-q i 6

dL.l.gta.19^*.o

:r1-'-:4-i,u, )l(-ri c-j"-l ,glse/J.ab J LAJLr;t .5tr,-lliV-\Y rJ:Lr 1:

I t- -rn -/,..l
l-rr- Iyy -Inl
L-r* -Iq I*)

,a.r:7:r., t' q c*; lJ b-2-1,"-. c-:i1r 6 Gtt- 1: 'd*,1 lyy,filli0L- r.ytlu*'-/b+ 6

6,1-a19>- 6l-t )-* .P 4ttt 6,- l5'rl: .JLLi blJ',l.rf .rrt.5'- F 'tf-l 
,g,lu,t:tA.ab I Ln.lLr tlri.

Iu I Iw ,Io u*ra) cgLr.lL, I oJ-i -p .-/-t'-l 6la.t/)'.'b ...)i gljl q 6 :.,11r )J+t ate l.u U x-y-z

..:-l y-; ott' \ 'tXl ,f-JU 1-*S crr? t: .Jjr* tF \ c-t3.r,.rLi,

Ir* o ol
lo ryt ol
lo o r*)

q, .:,d---irl -p '-Xl 6,1-a,-'r,il-at- ,"li .fljl *16 x-y-z 6,V2.22.. .s-t-,-l u;S 6P ,f-J|.li q -l

l.r-, t+ e-rt\ sJel cgLr.lL, .J.jUs, lHy '/il,-/-l6LnoL. 
u.Iu J lyy ,Io : u'-;luLelagh4'2,',

.,r:.:tr.f e-t -l rJLrclt-, jV :.-lrlo .fl"t- ,r:Ur ,-ir,'r \b GLo*'

'.r ,r r I f, .;ly cJtl ;l f r ,l;q John Wiley & Sons ol.,tl:l .l 1vA JL , SI ,o:--- ,rto ,-*ht..f-Qo .;15 .Jtu .slt
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Att .gla,-rlj ro:-r. V-V ui^i

6la-'-911 *y ))-t- )5 V-\ \ a-J:L* Jit; 6"Lt g-r'-l u}-al 6lly>, y. t>V:;,.' ol3iL.r 6b::* fl
."-*'l y) otte t .c,rU 4tij ,S,- Jf t- (f f t Jf

y .:$ 1l; uJS (.,J.* +- .J-." 1.-..a 4 Gil J ,-r-t-l j.al 6,la].d>' a5 :.,l: :..,}-j a.-!"-r rllil y-t

.rS ..r-l cll-eJ .,,^-a 4rJ.i-a #, q c-l ;S^" qJ ,tf dLi V-\f aJrL" Ja-j l; ...ri .Slqett fy dlis, (4+::i

6Lrllry , Is = Iw = Iu U- -9 o.:f ,iu> 
'ry-l ,rbl 6la;92,t )l '*- 

Jf f+ 6 6:i3,, i fi r, ..rlr gt+,| l-r

Y-lr Js.r

..u:!.f Gsb 6Lrca; 6l.sls a 2H

.5t&_elj o;u.r" JU:it Jtel

u ,'t V-\f Jfu;t-L, olt,gb ')p {'-.+,-<,- fy 'flf
6j:t s-i-* t l-,+ f y:l oriyj5 G= mi F "*1y-1l:;.r1ir1

.,11:r- &- e|+Hc qf .rlr,-,Lii tf f t Jr Ho cSlqrlj f_r
.f.or"f t* G nLi; ,11 liT CJJP ,Sl-tV Jl .rtl, l.1 :l;i

;.r .-u..-JiL.r, JJb i.f J ty 6,latlry a.-.i elf .gllb Lo.;l:r, ;,.1

t' 6r;1 c*,1 irs." 6 A )t 6leLfi * Jf 6,lu3l1f*_lr,oo::j

,P *.y _,1tr:f jsJ. sH6 :t;i 2l>r; g^>' ! .-t.:l+ lr I $! *rlJ

:'>-)'t' ;sls'C..lrl-rQ .r:*l ylr, A $i: Jjz

(v-\ r)

€ls O J:, .*U tLij >.yt J) .,+?h.^ ,u y';:-l t.-\ . i:W osj,." u. L J.as tr ar,-l jl .r+ 6 +L,1"2 yl
l; 6lc,;l-,1 py Jtiil {:li V-\ t. nJ:L, .s:-C p U-F-V O isi tt 6 c*,1 .irt^" ;r ttT ,r-S:l.u,l U t' t.

.J^r./ J:5*1j

*\ \--t, jl f-l ,fr ,Ff:-:., gf u,:'.--> Aitl el.,rlli f.".* c{.li-:tr;:l: ^

:-rrl *..r, fi oL.U..-l-.,

(v-\r)

7 =lmi' +zlm,lp,l' v-Ll
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.-L t t...>l 6&{ 1- sS*l--c .r, ,gla.,ri". - F:i" .-t",l ?r,

jJJt .r-:\e gf f t *L'.-mi lfr \+il o.;i.5,- c;r" slsst Pi t lF f f cor J .li.r:6

F y q c--; 
':-S 7 jl J'-b k ejtl l:1..rr d^; t e JE:rl .2l ,r'xU ,ri+- C3tl bl* .>J 1., lL.-

:c-:r,; t) ot*e * djC lJ JLijl oLa .f-rf C.r lf
*^i'=lmi.i=+;.c

.c-t ,,-..a F fyG s lr :|-ri rerr i .ri.rr as

Pi 6 ,r,t +.';i ;t ..:-,1 1f f t Jy tslys jt ,y'U s+ djll .)Lr -! f* ,K- syr l.: .r.*: d---

otF qJ|'-,-l lJ di 6sJ.r 6.-7 &- l:-t- s>Jy-o cF-lt:.c*l g.f f t u.i*j oJU-Lj o.f ti*1t
;-*,g ,h '* eJtl o:V t) c# d.--,.g.,11j(,-t+ !.c*,t p-.q s5tq1l) iar ot 6 ,J,.rj) ii=arxpi

> + ^,b,1' = 2 * m i (t' P,)' ('* P,)

o*-t- a.iLfr- Jt<-l ':rJLcV i utlV ?r-L.l;,rbl: :-e isl-t',g 6 ,-;5 o.:Liil i:^rlJ;r-l;lJl
:c*:i blt€.r-l.lQ . P x Q . R = P. Q x R :p- ::f

(r* p,)' (r* p,) = ot P i x (atx p,)
.tf 6_S;-FU .li.rl Olr ,/,rr .l g*+r .r>{-; lf .rr6ih,}V t d-n

2 i ^,1 
p,l' = + @. 2p i x m,(atx p,) = {ar. H6

Jt-- ;: :! r..-* .5,- 
"lg ejtl elt 

",l5 
.!t-r .+g .,1: .c-,lV-A d:t , Jt$;l .tttp rrLA Hc 5

:rt-l g;> at ,g)u-sl; caf ti lfi f f cor tr cSf

(v-\ 0)

:g:.rlr,)l L- J iy.lqlt .1rV-\\ rJrL, jtllc.lqtt clrl:.;tri U

r =!^u' *)F *ti +7 ,al +7 -r!)
-F orr@, +7 otor,-, +7 ,rtorar) 

tv-\l)

:-t-1 .tol3; t) otf q 6:i+ g.|Jlr ,-ty j+h, s-.41 Jt4l 6V2jr- J.V)rr- fl
r =L^i' *)F *r.'- +7 oo,l *7 *r',) (v-rv)

),t+-t ,'+ .ts O ,F 6tda6 6 .fG L- ; :-f JA. O c+tl &.i; ,5,- Jf -! r.-.- ,-(,,- r(.;';ea .,:

v-\ o 4blJ 01:,:"-l f .:-F,J T =Etnii'ii -rtl-x,r.^i.i? .gjr;t ..:.-l P bi Jef ,gtrJi'.t ;r 6 .r-iL c.il:

:tJ.tg b;a
(v-rA)

.lL* lt cSh+flj 
--f 

+5 .gluL,l.; -l: ri rJt+ ! /i rJrl: ll-p lr I r>..1O ,t i; lf ,gtr,-91; a-,-f Ho 6
.s:tr.f 6,1+x;-.a572:1-A-11-1 .:r)^:hrcrJ'i.-.1K-.!V-tlJV-\O gY:h, .n-iCi^#.t,.JS.r.
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?.1 ,r.1.:+ 6;;l Y-A ol+

Y-t dit i 4lj...o

s:x df J o.lJ1 * V.r-.f 1:V. kg lF cgltb.glori V,|t-t
H .gtr-,-11; f -f (-,iJl) :a:- c*1ltr .JS 6, gl.11r @ = Y. rad/s ,slir, L. z

i tits ri.t-i*, .r )rJ lfi )l .,its T ,r.:+? ,Jjyl (V) t O aLJ.. Jr 6t

$ )-t.e Ji C! )tnl tt r-,-Li,

B-1 .l B-l .gLxJ,lJ .<J \ 'r-.*l 6b-:r.)).."t - J t^.)L, :Jlt

c.""r-i -p 6l-t lf f y;l o"ri.;i,S ejly Cbt2>,' ;l JUJI 4lr-.r B .:-,y
:11 c-,1 otV &*i f (fi.|-nl .rJ/,r. ,aiy t3u )l

r/t,a=(/\. rX./\Y0XV.) = ./AV0 kg 1ms=(,/.VO)(.710XV.) = ./VAA kg

OIS A c,*i

r * =ry[10. roo)' + (0. rzs)' ]

+ 0.s75k0.050)2 + (o.oozs)' l= o.ooz+z ks.rn'\" 
[r, = I*,,] r, =S{0.100)2 = 0.oo2s2ks..,

[r,. 
= i*,'] r* =S{0. r2s)2 =0.004s6 ks.',

lo=[wa^,1,,=l*o^l /,y=o 1,.=o

b r, =7 r, + ma rA,l /.,. =0+ 0.875(0.062s[o.oso)= 0.ffi273 kg..'

,3u B c".-i

k* =7* + ma'f /* =ry(o.rso)2 +o.zasfto.r 25)2 +(0.07s)'z1=0.0lszr ks..,

F,o =7 o +mdzl r,o =ryfto.ozs)'+(o.rso)'J

+ o.zaafto.o 375)2 +(o.ozs)' l= o.oozre ks..'

b. =7 . + mct2l, *=ff{0.075)2 +o.zaafto.rzs)2 + (o.orzs)rl=0.01378 ks..,

V o =7 o + md,drl, r=0+0.788(o.olzs)(0.r25)=9.69369 kg.m2

V * =7 * + mdd,l, *=0+0.788(o.orzs[0.075)=g.0022t kg.m2

V n =7 n + mdrd,l, n=0+0.788(o.rzs)(o.oz5)=0.oozl8 kg.m2

,y-$ rs .+"1 ,yt &*i ts 6lt. do-;y ,ri-l y, Jo*r crlttp g.+ ;l
Io=0.0257 kg.rt
Iry = 0.0103 kg.m'
/a = 0.01834 kg.m2

/'y = 0.@369 ng.rl
In=0.4O221 kg.mf
Iyz=0.OlOl2 kg.m'
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:L eL^al 6&.1 1-, 5.-t;,-c y 6la.'rio - p:,io ,,b ?.f

fU t4 J @s J o). = \". radls .ll .1r e5 )y,-/ o:l: V-\ '1 , Ltl-; jl orLi:-l U+ g...a dlq3lj f _f (*.iJl)

:q;i.1: .JiP
Ho=30(-0.N221i-0.01012j+0.01834k) N.m.s vtr O

)-*,J;;; V-\A d.'tlJ jl & cSj,',| (Y)

T= i &t.Ho= + (30k).30(-0.00221i-0.01012i+0.01834k)=8.25 J +tr

.gio otslj

B c.*9u ,,> <S)ty tSbt*o -.f/-+ /rn ;t otr;fO6,,/n )t uuy't-l 6to<27;alob g logba g)l;;il agl7. 6;l9a 6tor9a 6lt-h3 O

./'iltd 6,t+b tfu. b.19, 9 ofi ry1i;

1fi o;iy ;,ikg.r*ls 6ldaQ TttT qet /. iliua 6le-9t) py >to'i ofrot't. *;t, ,t- r. @
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,'Y JL- V-A ,.,in

1 -u)t-rl,b' I I

-.rt I I

z'

Y-Al'g d:.... JSI

._'-+ .I;UA .A .gL;;l Qlf rtt ggY-oo

cl[i ,d*l jJ-1 
C.-" Jt- t: rKJt-.1r ,y) )l;,*t>.rr -21

.,1.r Y. . km/h .-r* t+ [..1t* l(.Jl>, tr .d-l cI! c.rlr

t0 afi *-*1 ,}-;y I i-*,c*l ;:-t-J JL-

Z sp J.9'..- W' nfm dJ,*lJr- i Lt'* 61.21;, u--f P
6,1u,-el; e_f ,i-,t ,>t*; jl .lrf -W-e tr ..r-tr.f

y.o ;1.1*. t-.i 0.t slpJ elt.A Jf tG Jf 1., Ln
..tJ Vb .s-'l sl"-l;.ilJl;.ls a*U.r:

Hc = -1/1\Yj- vttk kg.m2ls

Ha = -Y/v.j-v[tk kg.m2ls

vlr

V-00 {f!.... JS.l

.-qU

Jit *

,ib.ti. JtiL.,.

Gum lfi u.ftJ5 r- ,.<-?JS dJS a- V-Of

;1.-L,.-t-5,5t bll9s a 6lu-9Jr; c.*.* t 15 jil c-it-!

;l ;l.t5 p 1-t,j-ll .JloJ-i'=-d,=,b o_tt' C Jg
,gl.r-. u-bllj.; ro)-1ci .W*:1.,1 ,r-L tf *-ti, -1, b6-f

t<-i IIo .51+--11-1 e_f 3l-t6rS G .,Lr f y *W
.-l.--51 O '>1,,":;- l-t* Jf

G=mba.ll -t Ho=Ymba'

Y-Afdf-.. JS.!

a+ ;l.tJ J^ .+ r- L V-oY d:--, ,gtr.grS V-Oi

JL- ;) d-jt-i q J<- &t!, JUtsl,, S I Jp .e m 17
.t;tf ,f i/-S-t-+ roJ^i 1lr tD 6,1991.2 .er ! .rller

.B l osg;Z J! ,.r.5bl:47.rr :r*r q t^+ 6la22>u

e-f .c-".1 ,-:t f-q J1U ,)1.'{l qi L r*1U,;: ta;i

h--; O JVo l.t+ .-i c.-.j l-l rL r- Hs 6,lu-91;

z'
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.-{ 'lY kg Cr- q ,rt<- }h-, d))t oJJ V-oA

)-p -rr. tt-,e x-y t-r .+-lr \ 0 r.91.; jtl49,Lz d #t-i
sp Jf ,it J diU..:-l oli .r5j>o1Vu, c-i9

-y 
.J-S 6, al;9r N - Y. . rev/min ,.J1..:+ t+ Z -U

t ot; dr-.i oJ^i orl.r 6,lasyu Jf ls ,|s_tHo 6lr.-9112

.r.5 l* l) JiT u.:A ,s,jjt

Y-04 {tL... JS.i

4;Y )-tn Jyl $ tm lF q 4:!.L'V-oq
&.* fl .5,-l dl.r9: FjLi b5r;,6,-- *)r,, olr-z

y,t 6la.Slohl: .J^lL o) -rl-r! sy Jf .l.r,Stqrlj

,)tJ u."tt 4.f )t x-y-Z 6to12^' q c.,,-j [i 6'q91;

.J'i5 J..- roJ-i o:l:

H=!mfasing(sing j-cosgk) :trr

-'!

t20
mm

f-f i rlr*. u$i

tp Jf a sl*:.I 9 m lF n dr,Ji u.o,(, V-01

.gl. Lrl; .JSu, lls1s @ 6la-'-91; U.* U.M-M 6.rht

crlr 4t Li ,g,toy>,t q + .\,i<, H .gk-jl-; ft 611.

.{*-i roli

-X

la
Y-At df.... JL$

J:- P Je-b t--le J lfr 6l1b 0.r..; + V-oV

.l.l Ho ,51c,;l; y-f .5,.:t llyt 0 \tef L. Z tyc-
,.it-rJt .1.- .-l 5 c.,l. a:; L1|.a2rr.l. O .-rU 1.r., Jf l-l

lq 1,, .J?,f ,F:i- g.3;1,-r-.1.^r .+:5 J.,.J ,rtlori

.15

:lr

\/
--- a'\ \.t

Y-AY .ff..- JS.i

Ho = eb'(-it-ir.i-),
r =! pbra,r
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f.A JsL^,.. Y-A ,rtt{

Jr b J* : r ti . m lfr trr;i +;ly-lV-\Y

's->tgu-tP fOd/S 6l+-r-11 2,.>er-L t1; u-.tb y>,t

Jg ii a-; )-a:' git-f 
.9 +!l-.:-l oJ.;JlJ.g<j o-ti .crL;.-r

6,lr-. git*.Ji.t*js, ,sl.tst @ rad/s dl_1..-. L x syr,'

Fs.$ ,-h) y|-.O Jr dl.jr-l ,H6 4;1.-'-elj €y
.+5 Jk JS- ;U, ,g:t GVun

V-tf df..- JS.i

u "..; Y/^ kg lF .',AB -5yu. d)Yt +V-lr
,l-a:r rol::f .rl-p-9r.:iL-i +;G I O 6toc,,"r -lOG *

;f-5 J o$L- ./t{ c.{U f .o th-.i.. q,0 ,-'-slj..:-l oll

N ='1. . rev/min ,gt-! rllry L. z sy-' J3- p--+ &'e{

lJ .Ji ,rj+? e |..,l t AB +Hs 6,1a,-j1 g,r .s-A,l

Ho = Y/\ \j + YT/ok kg.m2ls

I=\.0[J

..t;5 .,-b,

=lr

v
I

l*-;on,nrn
I

4'-.+
I

h

Ir{."

Y-tf df.... JK.i
Y-tl df.... JS.8

-v

ol.g .lrL-

aglt--j3 g..r, ..t-L;.;r 
'JlJ9: 

C0 .Slq_llj \ter \ Z ,^"
.+-U J..ti x-Y'Z 6tos2>,, r, .:*! l'l H

\y

Y-t' df*" JS.l

i.* ,\43J' J;S 
'":--... 

.(-- 613'qlV-1\

.c-l o.t-i o:l: rjL-.Lj Jfu -r, Qf 4.,Slt.,s^rsl)

Z t! ,x e o))-lbL* J qtJi f-:- fr? f -tG e

6Ut t-la.ft;l 
11.t5 .* .str.r e ;tel 6lasi>,'

Uf ! I oJJt Jt-:"-t JJt,. Jf I ,ff-l .lL,I m lf
.&-t*;.,. .Pn oJ,.! orlr dt^:.; c..$ ssp c* 6l+,-11;

5.1L;,5--r 6_ qLl t;.lye 45 t^aJ";l ql.t5 * f -t
,51.,11r t*.1Lii Jt .r-t,.f G ;l b &Li ,glll: ,-iF ,f S

ey ,-l-iL Q. r Q, . S2r.glr-.91-,1 \>eJ4,gtadJ-f

c--J, ,J>19 ,5- Jltv \lt t* ta aet .>t' H6 6lt3l;

IIc = /p(i+j+k) + v(/+mDr) f,!

<f : Q = O"i+Qri+Qzk

.J"-.lll

:tr
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.-L. l.Lel 6Jri 1-, .S.*L.,-" ,, 6l+..r.L - F$. .-|.a9 ?r?

\m lfr 6l.lb o.t-i c:l: dt-l,j.-4[..a^i J.p65V-11

z J)Li )-F Jr Oi J3.-,lrtJ LU ..r."!.r G 7f f t
k' fl-ry L-J 6L-a29>- jl .({ * J-t- 3 osy k ).r,
u.* \x-y-z 

-t' 
o6i-: rr Jr-f rLa.i,;: ..r-tr.f

)-rtu J. €ll C rLi; .irL..*.r .J:Su, ol"ts> p =6 u^>,
J->19 1r )r)f .rtJi ! l-l -rlJ, 6* z. yz-. ty- 7

.-u!",. crt--i L:i f Z" s9,..>-,:l-url...t5,rr ,) (dV3

oaA-, 6,lsy>.1-.i d-*; b J# H6 .5lqel-; .-.1,.

;.r o;1,;-rr X ,5.9-z-r ^-f 
J=.-lt{ a:^tb o.9; .J.;5 ;;^i .oI!

..t-!.f ?* 1 > j* ! s-tn C-l-r:Q I *:^ib slj' Z- Z. e->J-.a

* \O--/

Y-??

r* Lr V-t 1 d:r c--;ljd y.l-,.(--: V-lV

.g-l ol-i o:b ,.1t ,:.; tni-l .,r ir.6, .5lgN '>e ,- +Ar,

.( ",-: O r, --J 1.,1H6 6lr-91) fy 9T u1 63;t

4-*;.o +J s-lJ, oJ--i, o:lr gt ij +--Lr.J 61.*i

lJ+ .-q:5 ;-4r-, .-t'-x!.r, X-Y er.;e J s.b,.(--r x-y

.-t-tr"f m y\,5*->

Ho =i,,'[-a,,i +[r - #)r,t *,rr.] r,-

, =i,,'[,] ..['.SJ,r *,0,]

26
zl

).'* --l -- -\
c\";--l --''

6ld_rl e;r 7!) t m lfr \ 6sth.(-r V-1f,

Lr.;-t t4 Ji a-r,;e eJ oJ---.i -slj- ,g>g--e ,Zil-J, 6Ss t
6,1,-,;11 ";;;-r ely. cSlnhl"r .rjLd d A'-Jb c-iLi gl.,19r

,Sl^ ul) *y S 12 p e,2ls.+5 &*,J O Jf ,3--: H

..t;5 l* c.ljL,-rr d= \.o .1r .:iLl U H

4L.- JS.i

m l* : I J* q 6..1! 6t"+ -,11 
r5- ,a V-10

{D 6,lu'-211 .>ef tt e ,",U )_rH Jf 6 6Uh.(--r r.,

rl-t-:,| I t tr&;l ,5-- j ..:.-l ofi |i-f cJs.r,. dl-19r

:l-jy-Z aaJ,e 6;ljt 6,la>.i-.o -l: I l:iL I p u;l; 
r;13

J_f * l: Ho 6,la-,-el; ft Cll.jrte .r!l ciJs

.+-t.i dr#J l^)J,- O l+

Ylra

l
I

2

Y-?f

Ho=Yr[]/'sinrp*r'hu

- -,t-.
I
I

Y-tA df..- JS.8

-v
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2.Y J3L.. V-A lrirli

z'

I

al = 10n rad/s

Y-tl 4l:* JS.r,

LW : m = \ kE lt ! 6ly ss'l-.S--r V-V'

11,- q )tb 6r- 6ts t ;yJ ;_::4 / = \, r 61n

OC et'f b fl .Abs, jil a^;4 ss b = Y.. rrrrt

0) = Ltt radls dl4--Jl1 ,z-e ,- \ z y^' Jy ,i.1q 19>-,

eJi; ,- -=*; ,5*--r 6la'-911 ff el1. ,Slq I") Jir1t
r*b,, It tn s+ 6,jlt ;rrta^a..r,-.l.li.'*.+ O ,-il.t

.J5

V-tY df.... JS.l

sp Jy r 7t; t m lF t oy-l:,.=i dJ+ V-14

L dL'. t-r.;e .JS s' llys @ 6,la-pl1 Jef q Z {t,U

4il- Ho 6,la-,-511 fr .:;VO F r*fix-y ji,ill a>.ip

.#5 l& lJ di .,j+- eJtl : orf ir.r; O Jf l:

-t

V-PA df..- JS.f,

J_t-Y kg l-* , \ . r trlrl LU q ;,.'. V-11

d-{-- J) p = L,nradls 6)r-,-5|.1 &.s L. s2) y' _13>,t

git-l x tp Jf U c!,L..*^ .E-A€ oI! o:l: gL,j.i

rll.l;r .-$--i &t L' oJ = \ . n radls,slqllj tur- l. t9>.

-,1-..-, O' ,rf t J.2-- \ i.* ,Sl,-'-31: ey .JS 6,
..r,--2ei c -4 I, t* ,k 6jr;t ;;7^r ..rrS

2| -'I -'

- -/1

/l

Ho, = ./YY1(i+Aj) kg.m2ls

f=Y\oJ
:lr
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,=J,. pl.>l 6Jry 1-, 5.-l^,c ; 6lc..r.i. - fr:io .-t^, ?rh

J* -t r LU -l m lf r, rjly-l F c-t ) V-VY

c.lt-.i r,lji:. L.z 29^' rl.lil;r ,F ,St"d il,F- Jf ,b

ls c-"y H 6lq9l; ey .JS s.,.rl.;1: .,$..: ,tb 0)

.J.iU ,i..r.t x'!'Z 6,1-a29>,t q r:*;

H= ^,r(+i+Li+ Yrk)

f, .."
:lr

l"
b

YI_._L

Y-Vf df.... JS.8

.L.rrl 'i 4. rS.1j:f ,>lxi,c.,:-t -il .;: V-V\

bl11l @ 6lu-21;.ll;., ! tV t-r* Jlz ot''3 o:l: ,-rLi.i J-t

eG jl:V,$tr p ,>V)-." C!- .t>le r. lt -51 
.5't

.ol-.i orlr 
"rL-Li 6Lr-1-9c',. Jf a,*Hs Gla'--rb frt,

L* s Jit.u .-r'ift.u- rr-rU, J++-,r .J.--'1 0 

- 
I

.+S;...., l1O ;l o-ri;ji 6,layz- Jr 
'*j.-t 

l*

H, =(+b'a,sinre)[ :tr

* 
^r( 

{+ 4cos' e + ct' * o"\
l.r Y )

( c, + b' -.r, * o"')I;r* =rl , *" r"t)

L. =r{!r'+c'*nr)u'' lr )

/sro = |*u'

V-Y I df.... JSI
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?.\ cSg ,$tl g f*o9..iYclr. Y-1 uii1

cS 2> .5jil f rdi:og. 9Ych"o V-1

: uif tl-'r etl, s1j-, '-)-." 1.-? .<,- ,rii+ e3tl: ,-/f-l 'flf 
,.gl.u-31-1 f-f ..-|^i rL;.11:.1r

.,-,,.11:,^, L.ei 
-,1.r -! f* 4 cif e 3.,,l -l f,-f .-rF .r):L, a1 U ,,,-l.rLi .)J:Stf,

di"f" crYoh,o

Ll4tr c+U fr- tt ft ".n "i- .gld,-91; f -f t ;a; f -f y b-n_t.r$ .r):t', ,t JaJ ;l L-L .-r5.i J:

:;l .u;-2Lc .r).:Lr.-1,-l .frrf

Ir-1]

tr-vl r,- tr-ql

nl+lt t*l .:>A-+ ,'t 4 -* 5 oJ-.i ,)ti >M = H d.:L, !-_; tolt ;: (t-t t- t-V drL,) .2;bl5 .rK .h1.,

"<+ q c^# H i* rrl;:"S /;-t-t ptK.o.1:..r;li {*:r G lr f -t Jr e Jo c.rlJ rtil Jr t' tsl-t,,1

St-r-:. '>l.as- o6ii: q + 6 t:- dLi .,r-t^d)J, f J.H a jts- -,1r.$ $.5 ,jlL'.r[.a:*, .LSL:

e,- ,1yh5 I LtlJ V-V *-JrL, g +-t' \ O*-..tl -lr tJ.;J-: oJ:i:- ,S € 4l;1: (! 6,1*-911 Jef L 6 x-y-Z

':-r,l l) os-r

zry.=(ffi) *oxH
\ dt )o,

= (n"i * d.,j + a,t)+ ox H

?-f * L-r.f nL+ -r o:y H ,gLndJ.r o.llJlrr,'x jl .,:U 6.t:....o H;t .r:n .&U ftarpl:.r>t-+
?.,, t GtbJ -t'J).aV rJ:l: L., tr ."t-!",r H ggtoriJ.2. .9LICX.7 ,,::- jl ,y'U 15 C-l ,r.:n ,i Ft" g.sl:J.

:tq-ll:.i1-+ rr:f

(v-\ q)

Q, I Qy, Q,.-t-tr"t G lr f y Jr\ so c-:tl &.i;4 Jr;3h.15 d:t .$--: U-Jr-# v-\1 drL,

V-\ Y rJ:Lr t: :-l- g+ '('-- r;j'- ;: I/ .gLaa.iJ -r t t:"3\g g:t tSlst-t* gl-29: .gh-jl; '>-cr- cgLndJy
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Hr= I.@r= I (Yi cosO +P)

:g,.tl: .V-\1 aJ.rL, J) dltu--rlj fa-f j 6l*,-_91; ief ,Slu,niJ-f 9rl: .;lri U

rr .-t-itr./ G lf f t Jr i : O c"rU rti; .i- Jf .J-rU:, f-.q .5,- cll.lj: ,rJS .rY:L, V-Y1 .rY:L,

F*.riLa:in ot(:-: uts ^4 Jf t' q os JLrl ,5tolit3 p.+. +,.r):L, )-,ua;-> 41.L.- <,,-

q'J.-.a U:J..t 1r 15 VSe )JJ^r 4Hj .5,- Jjz ,Slyj, drtt c,Jt - -l: tl-l .:.g s,JY:L.r;r-l1l o:ti:.*l.2.:..:yb

.J-: J^lJt e*

b-L, oi9l,:t',

.#*u.*,Fs0 c.rt-jq_llj-lrl dt!.ll;:,tr ;-yssS f:^r./ tllests:_f ltJb,-l;,bFl

:q;i .,1: .JScr, J:*,. p d+S

V/=C,rtj . U/=0

0=C,fS . 0=0=0

p= c4U , b=0

::-*C qj j+" V-Y1 aJ:L, 1

(v-Y1)

V-YV
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tYA t-11 ,i9r1.1, ,rS"*g:'_jcS'> V-l1 ,.,i;

rr *tr c:.23:.21e s-yst \G ,bfi J3- t-) O ALii Jf E c*t jjY S 6211:.:3 6€ eb tet t {?-p tr

c,iU ;- .lll' .i5 o;l-ril c p I ti ,0 ,,slinglrf c+S ,rJ-l -r ,_)V .xrl*a ll.;' z Sy cSbdJ;, d;13 r-L!U.r c{a
sp s (z y-*'7 

'rs-&, sp 6 6ln->J-a e,; ,g.r$ vl:.:s y>u 6 c-r (.o i 4<j 
",*r 

q o+-r .:y J-rr9

.,.:*l r3^.c .-tJ.;b .,11r! Ji I Q un) 'in
.'.iL.i ,ll: tlj' x-y-z o6i-: y as 6)v.r,-: ;lH ,gLndj.r 6 ,f 4g-y, v-yv .i):Lr :l ,sl_rc n,r"^i
cJL-- -,: *.!l rM=(")o., *QxH .,Js cJL,-.1r r5./-L+;T.1r .c,*t (fr)". =0 n5 ot* +,.$u.-r.;,tr

:t-,-.,r|: !! 't:*

(v-YA)

.t).:/ V-YV drL, ,lLr q H I Q y-rLir 4:l: .rl.l tr .5

,_rs.&,V-\ f. J'* J.jLr e5 .to:,r, C ,1fu '4-fu:fi 
,zS7 *. L:,., d+ cttaJU, U-tJ'*

2M,=fuI sti=C2 ,o)7=ps0=ttl\,t;lsJlJit{+#i.l:..-*.1 )_t*sisttFa.6r_* jta"l cS.,,*rJ3-

:g-;l: V-YV .iY:L, 
_,11

M=lQp

.u y'r*:-l 
'eV 

cJb ,,t ,f*i:".., Jj:-, ;t !r:+ ar.,-l .gl"ril .;s 6

64)Jsyt/t/\ i*e;l 6itb-f g1)lrl-1(..l1Uio//)v-Y. J.* t.tt,SL-\,'ts.*,,+-tiJb
-,1:;l.r-i, ;-,-l srl: tl-r- t+.r:-l mglsinl 1a-r s $-y. t-i:sdjJ jl fii* ux Jf ZM, )JV.S.f.ar.rl,

:,':.,1b cl:f :,^,.f jl trl -l V-YV .rYrL,

r*-ri,,: d:1, c*r.,1 ;* t.,, u.. ::r;Y,!l Jt;::, s*p 6 Gry t:6 frc

>-*c/mk'=l2Q=ti

lv-Yrl

lv-Yolo=g
k'p

.,r-tt.ti \:JI ,,>-l jbr> -sy.' 6u-ls.rr'>lr5 6,ln-j; fy 6 et drl q y+ l; &,1.,1 ,rl L.

i'o )9b.ts t{ b-b, o!9r.t#,

5 u-sf ;-ra .-r-,-f .-lj.l: li lfi f .r Jr ,ct!;1kJ5 d ol{ d-rU:, u,st &-cSr- yt-

.J-5 4l-y, rJ.lj....A )lsA,F 2: uay,:a e J c,F-*.51,21:pr 5.r,LarUy -ll.nL".;E I bl-t,rl
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.-l..a r.t,pl LS&i 1-r .S*-Qo y 6la.ri.- r.S" .-}.oi ?f ?

t) .-.# 6 Z 2.2r." b.i-l .1: .J^r./ .lLLj l; (fr ;;3 V-Y \ J,(,.l,

./kil c*l c"rt3 6 Hc 6,la'-j1 f-f d..6.. t .!t$l cSl.'r "t-tr.f c4U L..a,

.ji"X.;r 15 61.-1-.: dLr q x-y-z 6l-a29:.-".C*,1 EM6 =0 irl? .s:-rl

.SLn-iJy ,V-Y\ J.fu, q +y ! ."u:*a ,f e ! .$ r-":r3i V-Y.

^'. 
qi L. .H c, = I/c cos0 J H t;, = Hc sinO ,H c" 0 :;l -u;;Lo ft-f

.t<-ii q -by.r" .gt-o:Li J V-\Y .rY:L, ,r.*,- .rl.;.{ ..r-l tr o.L.X gt-r.J Ja,ll-;

J Hor=Io@y ,HG"=lrar t>2j-a r-.11.*;.r, ,7'.ll Lx-iJy r-r-l
.c*l c+Li 0 l5-;* tu ed*,| @, =Q.. =0 .r+llQ .tf ,!_,- Ho,=Io4';D,

l+ Hc .!l-.i 1l:r- J9 g 8f d c,*t pp Al *. 6,$^ars y-l

;_irS lt+,| t-l{ 'is.h,
\ Z lp olr-.o t'-. J y-Z ne,),,a g tO .2lsy, , x +A3e ):tt (e .:Je +,

Y-rl Js'i a,J,l-l;t ,sl:-,/l:0 sB " L,lr.:jl-gBu-sl)zsj,'.c-t\st.S,-l jf

.r:-l r-; c.t2j,e t 6 :.,1-9i ..:4r t - H cr / H o, = toot, f(Ia r)

tano = ?"" U

.:)Lr-l 0 *-sl: 
'n* 

y>u L. at 6,1*-i; \ter,il-l.,rQ

.c-l ;j ost't 6 .:-lei \:rJ., ls Js*, lly t:lig.lLi q V-YV d:L.. -f M=0 rr:l.r tl.p tr

.r;lr ,r*- d-t'-l rJL,. j: ,*)U, q Js-*, c-,e.- 6 c-l ua*.L &,1-; ;-l;l
,g)s*,.f-l q t )-#,1 p < e '>y-.a:'-1.;: e-t-JL Io> I fl r,o.t-.! o:l: ,.lt-i^i V-YYa ji: 1: 6lrbb

.JA-r,s' s;-l)i byr* 
'l)V g! e:t J. r* b1;"u t .i-11: ;y,g uli ,=r:*,'is-*,

,r:* li n-r ,S P > 0 :.:*11.: f".^tf ..t-JL le< I *;-*.;.: ro$ o:l: o1-Li V-YYb .!i.1.1: 6.rrldb

f--J<,. c.{,-+ *iyt iP s ti t JAn,s, cfr bJrr-.}.-b 1: d-li| bsP Jt- ;"+ t .t;"--FC,J.J,K..

..t*trcf

,r 6 rrr,r, JL.i.i V-YY J* -, 0 = 0:g,-.rl: V-Yt aJrh, +, qi ti ott' ltl -lr .-tiL 1= Io *il,a ,
.J-S ,r' r-rl-l-l: P qglu,-1|; tvf ti lii .l +:'..i!l$ d-iJ *! 4jJ+n p-+ ,lL- c.rr? tr .Ji*A p -tl-tt r.plj y.:

-'-f

(v-Yl)

(v-r. )

.Jor"/ a ,fi\,1dJVr &.iJ "i- d1 c.---j 6 dr5-r .f 4 "b CVI :.,1_1.. -;r 'h-t-i *

www.konkur.in

forum.konkur.in



?lV t-t,,-ilFy, :495-'9y-3c'59 V-\l ,l*f

r+-,itfu* Io> I
(c)

n*-;e,2,| Ig<I

(b)

Y-rr Jsr
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yJ, t t--"1 6Jri c-, .S.-t*r-o y .5la.o,.fi.. - F:i. .-L^, ,f h

.6.FJ
(5.; c-) .

V-A ditoi 41,1....

6\ r . . kg f,+ C;ltb .g:-i.S .(-,- CUrr; -f i )-l+-tt e.ly l-ySs

6il -t trst gjt-: .g\.l Y.. ffiD oJ,-,lJ-J {'-X jG 1* f t
)\i GS '-ie +-j-!:l-u.l i eits*,3 cJ^i jrB -gA.gLacltiUtl

o.2li! u.b jl 
^?-t+ 

:r*cU:U d.4; .1.: Q * r 1sv/6in ier \ : t-5.l
Y0 knots \ie.-, t r ,rt----^j.S 4-?.jt+ .J-if.,, Ol.r9: r).L-.:
(.'0,+).t5.'(.:J J-J q !.. m 1t'; +1 6.p;: (\ knot=./o\t. m/s)

'.il 
clr q t-i.+5 

"* 
lt B sA,5Larpl u,.9.e 6t3 e .gtody..-ra.;

9.r-i4 Jsq t- )il€ YLt dl5 a.iV:,4ifu1r,j

PA
,--t{

Frl
o"+

Fk-l 6trpt u,* 6,\.)UUt- ,|Jl u",S.e 64.e ";J-r 
:,F

-jl :1,y'U AR ,".+ dt{J, L- o.e}-e \ ,.s_rst $s )l,--:lJ R2 y R1

:ra:.rr aq,=) ;;>l_2 q $U-l;l-;yb5.l..at .-t-tr"f ,-a_fu:fi O

t?f )p ,F-e tb)4 cfJf .5La:l-u,l .Rz= YlY. N 3 R1= oAq. N

.-:..^ 
'#n sp dy6..[loJL.i o:l: clLl.]:l;i,r..r..ri t: Q .f1,4

M JJU-:f )p d p*rcl r-u5 L,l-r3r JJt*f )Jr,, J* r 6 :1t: 
"|,L;

B 1: AR c..6.1 err-lyti ."t-!"f g-lJ &*, u. ,,5,> q .),-L;n J<- ;U,
A r: todtiEt- .gLrrpl '& +-S;: .:-;el ttrlbM .h-f $l-ea +i-l E .:-,1 drdq -irt +;A 9; Ytr *i.rL q

:b .tjr,lr,, B i
Re=Rr-AR t Rr=RziAR

:6i ,;;7 U t. I ,;:S t?r4 ir c-l tl.tQ c2*, ier

[, = pO] c2 - 25(0'514)= 
0.0321 rad/s

400

:o.-ii t: : o:-l -rQ tis: pf f y G ua Jf lJ V-Yt olql-r ,.lr5l

lM = r}p) l.s00aR = 1000 (0.200)2 (0.0321)[toryP"llL60J
AR= 449 N

:tr rir"f J,lJ, ti0tiUti 1j) AL"pl Lr-<,e

t Rn=3920+ M9 = 4370 N elr
f )tU e5ti -ily -,: .$-U r-b.,. .iJSl e 6 .',-b_rr* 6 ,rS.t 4by, (-|Jl ir-<t t ,F ,Pt :l
*,iJt-i', 1 6,31-,u.;-b.l-f .dr*L, .,1.t oJ-i o:l: 4t ii J(,.i ,j,b .q.p .;s .-u^:li.l 

"rl5 
.;L L-; t;3t lii'.J' O

F * J<-;tf, A_fot$ ,j,_f -;l i.*l.lQ .$tf ,; Jtel ,rl5 {. ss'ss e,3l; -h-t; Fl u-<e ctbl;y

Rr= 5890 - 449 =5440 N

i

I
d)o

itB_t.___\ \

,.G H

ferri:
1000(9.81) N

.(.r5;Ut Jd! 4l) ::f ClL.:. YL c* q,ll,*4" J dd-t, u-b u.,r;.l5 dL: e o:.y AR
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tft t-1,, ;9r.1.1" ,,a*gy_) cSg Y-\ \ util

.q-il olsli

<>,t1, cz-2 opti gp {L U"c*a,,1>/ /.tl , ,, ,r6urb,44 D tllrg> 2frc-r' orU !)tt. ;t /gy ,An "* ". ,jbfrJf
)/. ,'tlrl Ylt, ip aa

G't/Or, p. er4 19ta,o ,1 t,, g| af.>,,,t U-t o/t-l orgt t)9o^ attuofuat ,titt 6tz7M y ,-ao (trrfun;i^ ;t U-,

;t Jqi*" l, otiit u'.t /y'dpL" au.^bt) ne-Lr' u"6 4u ot'c-t eb .>>/e Gs^tp d^")t c*6 e che dtot e "rrl'11wt
.prrrl gA; ,U, 5;;,/U ,.y' &e ,/1rn oya;-t UAzg ui,;,f,,2 p6 d&sA; "rrfdr,^^

V-l djr'oj 4U,,,4

.i- r.o .:jlF. 6Jf ,tuA tV by ?-* rtf { .dL..oi .tK:*t 
"<,-

Jt...'.ajl o;L j;a :l;sl-t',-l ?-*,;Jll .ll3:c *.:s-Sg )l-6i:t r LLj tm l-e. \
[ ,,-o -;: 6 -uq ,JJ G>l;b 64b ,tS:*-l fl .tf -W.e,rLz-l: rrl;.g; j oJ.Lo:

)tt -P ,Sl.t C:-&, ,yS t5[l-rlr:l-r'; (a) .:-,1 ,-r-Jl" rJ5: 4l-;,9.r JJ) 4 4t'U

l.t--4 
-U rl.u"l ci q c*.i jf Cl*l edlr3: to.i4 ft,x r-rv Jf F*

;ti 'J-f ^5 "fU s* \ z ,,:*;7 tp -""t+ l: es-&, T )-y-t O) e .rS

cJL-' ,Slf.l,t tF J ,5t-6 CbLtP.rjt*l Y." qJlj ,:-rr/ fi+,| .rtr+
''tts t'-'l -,rtrl

+ ! c*l rltz )-r'.. Jr.tK:--l F* JJ)y'.91r,, cr:,, K:t u- c:-t,cgLa-r-l::l-w:(a)..t>

o

o

:U .:-lyly V-Y. ohl.; jl 6 p Fn \teJa ,.ti 
'rS-*, 

Jef
,it= |
p (ro -r)cosg

:L "tJyly 'frrl6LnJt 
,

r,, = r = {1*r + m(z,r)')=T ^r
ro=ro={1Yr.{1^u +m(zr)z)=t^r o

:::f u, u;.7 6la.-j; 6,1-ac--e ,. ..-.*, J cosg =\ ,&_f J+ e o.t \
o s6l3 7

E=-=-=-_p 3213 - s6l3 3 Yl.l+

.*-"5-- c,.(+ .r>Lr.r, LLt n: V ,;V d:..., -1.: nS -r-tr.f 'r-fu t:-*oJ:rr oL:;;:, .i>tr
.$,./ fl+jl .r-lr+ sltY u);.6.,p: Y y' cgljl q ol*---l .irrl.lQ .-u.:...^

t},l;.11 tr-l;l-r .t=lnlfi,l:L .:-,1 -lr, i;s5 Kl U- ,-rs.t, )-r,-t,p = \n/L rad/s 1g= y.o .gly O)
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..I- pt*"| .5&i 4-, .So-Qc .p qgla.o,ri. - F:io ,-t , ,Y,

,=?,rlto: I.orel=of:)."r 
20" =l.6ll s -,rre2nlal / I 17/

lalp',l.tb .r..*7 L9;z,t J<-.ltt r 3 rl-l ,',-f*, ,y:.&
:b .:-l /1J,, V-Yq .hl.r jl ,fr LsP e'-.i) s 6-5 tlt ul'ii

tan B =l-tane =9.6.1u)= 0.637 F =32.5"' ro 3213'

A*i. €Si

.,> .frQ 1y-o z t* H 9 ofiifc ;l {cr* e d* LfP-t ahn Q c^,1 p.t1t Io= Iw al',-v,,,t )l*t UoP UJ rt ln Clf
.rs/roEu A Nbl. elil 44 A0>* Stl. t, gt-l'l,tti, p.('; t-i 9 <.zttl )i t ttop gtl 4e*t gtl
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til JL-. Y-\ \ ur+

D = Y\1mm

ori l-,rl J<- atU ,rs.oV );-,rK ! j;,rt V-lV

Y.Y kg lrt 4- Lro,4 J ,,-IV,1j3a jZ-)i .p fr- ..r--t

d)s b LilF 4-f .-t-!.f 1. mm oyltS Lt- tt

C-rV rl;arL 6 ui;, .'-*l C,!i ,-l U '/A kg lf *A
JL- "lr b = \A. mm 6l;l tt x 1g->e J1r g:1- ,l:*l

;: \VYo rev/min u.*, L:.llrt+ t )_F-f .c''-l Jrt*t

l1.f J*,J .lLt l-l b ttt;. .J56. 1t5 ..-tJ orlr 4t i.i c..6-7

++ s>! s:n Jjz '/\ rad/s 6t,! ,-i:.& 5r 6

.:3-i :ta,-l ct

:lr

Y-lY {tr* JS.i

.(J e-, ,-5t.Ji -r-; ,r.!t.-;i ,_rlyl <,- V-qA

.-e 4 L. 6 ,S tl :V 7n -,1) o$ ,;\ u,:'2 ,gjjl

.J-:56, tSf tJ-:-r>ut oJ-,! ,s,e&' C-4; -,1rp rU-;

sblu:.U-f .lYtrr- :..- .<-- u. Cy.yl 6 .*-f
:4 in .rt*, c.rt qrJ r: J rlir )t{ .lltt ,96afr

i'* i ost_; 9 by-b ."r ebsrf i 
"sl*i; 

q .>y,_l

f-t-o:,r, ? .lt*Ju J.:- d,,{l

V-14 df-.. JK.i

Y-lt df..- JS.i

Jlit -

.jl..ti", Jtlt..

Jyl ui!-ja-lb a, ,l::.ti-.1 ;r.1r rb"l ,1,- V-qO

n-, r,J \ ,---n 3l .-t--orr, JL-5 lJ .*.-fus13 cSf

cSt4jl . ! o3 u,L*-J t{ J<- &l-L, ,J:5s, bl,s1> tle ,t

'rUA.SJ>-.)jt-./ .ilg soli t'*'. .rXlu,;)l 2ye

.rJ e-F tt t*
ltr .Sl'.l ;tCCW rrS:"Urq c-€ r) J:A:lf

z
I

I

L__y

Y-14 <'Jli- Jil

,l-5 .F_Li 1r tj cJ--x .-LL9b 3-9.-:Jb V-11

&U- 6 Jt- -,, f,y Ln ))-f )r,-/Jr u,.,>{t 'fj-fi
.<-J ,t>g4 P .rU_; .glr-31-1 \>ef \ :-xy L* ,,F

W_f st ls tn y>u li .l.llf C al 1l ab9'y:k-l ..t5

.eJ-e -2r lr;i ,*o- 9 :-21: rK; .i,r L oJ*.i o.rl.r Jl,ji jil

1l\ u57 q ;a-:jb .r.rr Yt-r J* + 6_:tu f ,,,8

.r *i -tol e . *t ->l ) 4 va-atJJv(-J
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.-L ft-"| .9&{ 1-, 4.t{o ,r .gla..ri. - pli. .-t", ?Yl

1t -l 611l> ;4j,2.2_t, tt,-r Y\. kg ;9;_9.; V-\.1

o:ls dt-li 2Ja- 2t {</K,^ t.ty. YY. mm o5.-lr-3

rr(:rt-rU c..6-7 J) !1,... 1gYl6ln JeJ4L. \rrl

'Sf .,1r \Y.. km/h Jer tr Qtf Jt .-r,U;,r, itrs:

1t -i c1 6,ti- Lfu* drJt \ tlf gl3 o.i.a 9 9

r;* -r 's \ M crl-fu:il -r9l' r'J ,J,-Li YA' ' km

;r L..?l-.-r rJil 6l.r- .-t-J *.-t-, ,ty' .f r.,11-g L-l-9'a

,itt Jt:S s>ls u>\-ol .t.r\f-,-Ut".i .,itt dti ei,

M = \14\ N.m cu".7 rr gt(-
:l

9-tar 1t+;l

vlr

o}t .lrL^-

.t-y|..-o lr:l5 t: ty St-f )-r-F,S, V-\'Y

It \B o.ju...r 6Yio. kg Cr+ ^'A 4:t;l ..t"i,piJj

c-it-, .l'l-;gu.,t lr'r fQy/Jtlin.ref U l, Yl[. kg

,.:-l o-t-! ,*a: sif t* u.;l9y :l-url q c.*; &t-za.

1t--.: ;y),4 o.Lat-5 J<; 
"1t-L, 

L^*tr- ,*ic 11 9

.J-ltu. V\/. mm I V1/. #J ,-,.8 9A dt-.tr-3

;: Y rad/s i.e , \ tr J* )_rH Jf t11t-* 
^?-t+

,J,_t-t .rl19r (ry.: oJ.rLLr c-l;l q!U") :f;ot- '4
\D s C gL.orrUttt- rJ=-y. s.it .r. / $)lJ eU e:i

J H)t rljg jl ,r-U '(-JS 6Lr;9kJf jl .115 r*Lu

,,-r Yt-.t .-SL,;;l tJ c-it^:, rl;i u.-; ..t5.,Eir.a .oJurr

.+-Li ,.r-i: tti ,Sf t -bt dt- .,:^t J<- t otS

c.rl.: dt-Li Jt+1,t &, tjtt ,-aj s Lrcy V-l.t

Jl- t+.-i ot: .,lJ-j fl.-19 orJ+ 1[ kg fr* .51;l: ,o.t-.!

;l 
"*U-f 

ol-, u-b 1r .Jt-.iLr,. Y m ,rlr, Z Jl-1jt 19>o

,S 4 gl-;jr 0. . rev/min \teJ4' l, syls 6 6$ Cll

i-.150 mm.r!

Y-l.fdL...JS.i

1.,+ * l-t' Ub '(--r 'd rli.l r, ,rtJ" V-qq

,rftl * cgJr 1.. rnm Ltoi \ 6t-tb .-, 692 o, kg

9 r:.-,1.L! Y! O-O )t-,u Jl- i.rA c-iU .Jtb6,

J-t- N = [A rev/min c4U .rl;- tr dLi d.jU -L-J;

t Lfi;4 R .J.tt4e Llt-,i 'J'-irr 1: tll-l-lr { Z )t'-
.# .E-r- Jil c.jt.i crje jl ..t$ ;*d lJ &l *

R=V\YN :lr

Y-11 di*. JLS.a

-tjL d),5 .ti Jt- y t) *>rru t* .,,-Qlr" V-l''

JL- -r) 66afi;l .i- t' lfi.J-!Uu..6reri.(,-
k a* 4-,- J5-- Oi At, -'tr-5 LU r m ,al;i Fn
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Jl.qa ,.JiJ ;l ..:-,1 +;lst, y Ja:' 6;L) J ,h)i \ Jeb Lr'(--: dril jl .F- oS .lT .Sk,l2> a' ).,a:' 6Lr.(--r

..:-l ;.11J tCi r, J.r:, lL.-l tt n*,-LL -r.t Ut.e br, fr- 6 f-5"f 4U"-y, ,glr JLL Jl-P *..J';t,.-i

^-S 
q-*6_fu&-,*t.rL!L;rl'>fr.rf 6jLo:L,f -*(tJt'ost'q.ll-r"*11 a:.^r-.r,o

fr--l rr .tt)€.,11..-x r orr:.3 ,SLn.fl-r! tr .rftl J<j, J.tL"- .i+ ,t;3 u' Jtt' ,s\ eu jt ..l:j +F jl ,rl
ol:-,! d fo-U.f )1J->,t Jr .,"' *.11 ;j> d.*, J €g )Vi f -p fr? dbp:..:i" li l-r :f {'Jt-h,.JL€i

6lr-.>:-3u, u.;S 6:t;ie)) & e,r1Lr6.-r..;,?i" q .rf ,i*J|.4Q.{q -,,-lt!'i- l+l-l tei 5f

JJ l-elr,. .t-kt5 q d*:q tJ .i)tr t- 6^:l;i a?2: -9: 6t",':.-r." ;c J ex,.gLaa:-.1 *) s: t+ 4rJU",.

.r:-l .rLxL; rl'b.e Ai 7t;, S

A-f d:i{ t J-S.r, d-*, o'1! :t;i ;Urt o.1L.1: A-Y ,:-r ..:-l .J-: f-A ui+ JL63 t A 
"}..ai 

.JUi^jq

1r.Iilol-: r=_ij l*V Sl* 6f ,.51 t) yr t rl.i1::;-l ;l '(- -,," .JS6^ d-,*lt o;:6,L+l .ff-ll-J'

,y'ftl ,|!l-,- J- , ,S3tl 
'ru 

tt-o ,1.;.1 ;: arL-! -,r: J f:^r"/ )lt b,' >s-f ls.-i-, lL.+l "ff-rlA-l' u:t.1

)yC,j-r

www.konkur.in

forum.konkur.in



.tt; a.*,\ r .lb,l- rJ.r,.o J"4i ? 6,

yu co?-t, 's.l-J; 7)- 1 1r 6LaJ--3 .1.r 6 -H--r *+ Jyal ;l ,r--i:*'r;1l5 il, ,' ':LtL;rl e-'-t^"

.iYrL-.. ,S-#:5. ol.,*r \ sttul & )U;. ,gl2l: ,l;J.t JJL g 6 
"rrl41l? 

J--t- ,Sl, f--+ J4t5 rl;i e-.1j

"<-- d :57 aj:Lr;,1 jl .&rL -t:lltJt oa*r\s $f d:U'q\6 r-l.li...^ ,-tt- 41.L.- f 6.-L",r<.,t!-)

a c--S 7 ,Ji t+ s-r-t ,c-S r> ,jt5i J# .;t , b ssy.ittr.bl qF .lly"f e c*,1 qlr q,J" .Ftl,-: aJrL,

.r-13i.:-,-r,.lt; jl 
'*E 

J,t-t-

slrc rljT ulhrrl A-Y

u.$-e:.:f :t* J) 4-5 d;,i.- ':57 \oF€ 6.-rt- JrL; cJt--,11 p a' ).a:. f-.* 4 ^S 6'lgs
.fl.F-- L- I oJJ,;l:;li,SL--rrt' ,L.,i,lJ:t1i;Urt y -s> .:-*€ r;;K :t;i;bll,:.r$u, J-t-t' 

"frtV 6st
L. J .r$tl, .St<L^rl jl ;r J,9lx, ..u5,-ft:*. ,JLnl.,,* .-l,i;l: cSr"- orr5 J3 q ,[L.J 6 rJ;lr :369 gilo-,]tlS

'<l-$*. e}ti ei 1:6,.:-l o.u 6f -F -;: Jio4l cJlr-.J.5..!;l (a) r::'1 tt.$-i€ rtp-l Jtr" 'tKL"rl
.Syg-l 6 $-S Jli d-'., ts-r,jV O) r:,;..,J).)t -W-r- t"Ci;l cll;,r" 6 "u:...r &-S.5lo;lJJl l, oJl5

.-1" I .-rL.-- t J,-q J o)Ji o?-t ,.liE

F J&

F"=kx

A- I JS.i

l.x,'oU oljl olht1l .str s g aJobo

+-t,.€,_t.,;Uil-'la.1.S'.x 5t<!"rl cry*:r - f-;. o:L,;.-y ,,iil LrrL.;Jl J"f -p -r, !lr:.9 d.:.,

r l rl-,1i c-:JJ" r.ll;1 i.lLrx(F:-..i, ,J-l tt-f;r 6 r.:-,1 J:Lj c.1; s )l 1f "dta''if+ 
J-f x.+r 6.rj:U a:-:;l:

J*r* q + lrF J.(..1J*1, c..6; g;)f' tsst sl>-t-A-\b J*' .r5,r, oa;h il: t p4[V

Jy..rur..- -r*i, l-ary;iS ;t u,;4 ), fl i t5; 
'V * dL^/ qf .Ju.t,-l dL^li J!i" dLn,P 6,lr.,ti pt>

)sl-t gS a-.-Ax.o-ruil:f-2| ,SJi 6.r::-.",o.r11a.;r ;b; 4l^F .dC r9.L*r )u; 6t'ap tlt )f o?-,, L

;l ; t) J,-! lr.,-J-<'Jt 9,.:*l \i.7 lls y -rs 6:i r:-f'/ hqta C-1, lL* tu lfi 6 grt(- ,-:*'-.#,C

"-l*; 
.;-r+ .. -rr )l :slj F --lcr asi : di Jt-t t" J+5 elt, 1r,JJ+ Jr gt*rl l: J ):ls F, Gti t)

.-r-!,y lb/ft t- N/tn .)i ;-;ls s $t f-ry (.i-r;) p ,Pl-; J1* * 40 +ft .*tr d{U .f-ri J,U

).;
PI

(b)
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tAt c,lrs cli Jb.,l A-Y ul*.f

q,.,pJiJ g-l:.lyti ,S.St]6:. tr.-r,-i.f \:rJ., oJ-! o.:l: gljj:t;i 4-'J 6ss )lA=\a Jij p--t Jrr d:L,

.t-iC JeV nj 4 XF. = mi otp
(A-r )

LSf r-, +5 sF,g cl!.51d:L, o.tf qlii-j )lj;h;..r-;l:r5;U 6ti -;E \b;6 C.f oly
."- t,,li ca4.-iyj;: Ll ./-l+'tt? tr.*b I t--j ,l oa*-r,ritli.<.5 !.1 r:,,1 lyy ,.t!-,-{=i1n2h

:t-i7 &y 1'-t a-tt' q !-p," A-\ aJrL,

(A-Y)

:,JT J: 5

(A-r)

.-t-: J^lJt o:l: g)jt ,a;;,, s* u.iro.ii 6-* c--^,ol e5,.:-,t .f,V A-F-V oy ,;f--V

fr*+U ol;i .rl,tri.rl .,;;

:r:-,1 t-; t>y.e +' ,"iL-./k;l r,a.1.i ;) .J.5 4jtJl .lLj q .:*J 63L,; CU .-d J.t.t' r l.1 x 5

fffiIlTl
fl,,i,fitr,,9ri,l

fl:Tffi)
ligii,:,i'j4*:In I

x=A coscrlrt+ B sintD,,t

x= C sin(ar,r+ rf)

nJ:h, .gly 6.p :lf te,t al )l G)V -* 6 trC,:,Li A-Y d:L, ;.r .il.,t " g*t gr;:*, ,S.rHK,-b tt

L#m lfi *o Qi 'zct- lxo qJ;l ./h'.tt- +L-t'.y c.,tp>{Llll o:Liil \W -tC,B,A.gLac,.rt3..:-,1 5r.-
:,*-tl:.,':l: slsu;\)Js.s-ft=O.)Lj s:11 * lxtA-t d.:Lr;:o-LJ.rilyl Jo.l-r:tfl'>U.t;nr-l

r'o=A I io-B@o

:$:,rr {+d,;A-f. d:L, .;: B S A yrLe. .grlji-l; U

x= xocosartrt * io ,inr,,,
Q),

r-g; .r.;1i gJJ, coJ--! o:l.l {-J-rl L-1.-: *J r,'d.,, ,}-ls y t;l-yrl lJ A-o d:L, -;: ttt s C dt^c.1$

:c-l ;"> I = OJJ .lLj q c*j .)i Jlt .;*" r A-0 aJ:L, .r,[-;;l

,ro = C sintr J ir,o= C @,, cosy/

(^-r)

:J-23,e q U-.1

(r-o)

(^-1)

:A-,i: V s C Clt.l:f ,f- ti
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.,,t; C.*,t* f ,-ib.rl- F:-to J i tAY

xl + (*of a,,)' t/ = tan-r (xora, f *s)

:g,-tlr A-0 d:L, 2: ,r-rl,i, ;,-l dJliK,-t;, t{

,= JM sin[0,,r + tan-r (xoot^l*)) (A-v)

#C 4bj, .JSs, C-r oV: a, c-11 ,zS7 'i-,S1.': l;.rjUr ,-t'L-s nJqlt -l:A-V -.rA-1 c.,Yrh,

.c-t rg = tan-r (AlB) ,c =,tfr * * s

eS 2> r*i"i &bi
.J-rLcr, C J* t tllr .;by ,'.3l"i )-F LSJ) J. J--p.r 6 -t-o:,r, .ltij lt '>57 e;.J'!t .; A-Y J.*'

-rrdL-rl;diJ-ly Jo)!(yyeL,ghr1b,llsty6 r5;,JlsJ)a,,=W crE6lt-el-,1 &-ertrrlr.r

ttf ,S 0t* iJ^ f J t t-J./ u;S f,,=o)n/\tt eL,J.-Kj.cltr; J>11 tr.-|"5 dbtl:.:l&; t..t-!.r, qyti

or."Lj #f ttt (€t';l:r, 3l dl-re: {) c-S7)rK ,-r, *- Otr:;;Y .lt"; .U* \ GIz) = ri.!: J rJ) \ )

.r-1./ \:rJ, x = \ /fn =\ /t/1lt hl-lt jl -9 oJ-X

c
x

tg

0

r 2tt
!=-

Itnl

0/"1 \
A-r JSJ

oll.u.il ..:*,l.rlf ,',E )-rtu 6J-) Je J.>1* 2ls1 i: y3La3 Lfr trx15 fr,€,F rSstll ;g^,r
t*.r<* C sB.A 6L-o;l:y.J*:Uu, ,:57 a:,1;,1-lB sA g.tl:1.g"+ o-;[il 6 C s $!.8 94 Loll:y rr-l

..:-l r4 = tan-t (AIB) ,C =J * * n' ,,,,.lcJ,-: yi 45 ,-rtrb cg,p .l: .J:ss, dl-u: 01, .it3 .5lr3l-,1 \ter

C'7J. .Sh JoL.; qy6r.

1.o .:r.(:rL c-{r- J) zr-\a ..}*, f:."r.- Jl .rrl: ;3a1 4;.,4..it(J..il;! ,_s-l-", * rt.,;i;Ljrt )s-f ))

*:-* -r: -ll-.!trcf 
'.Jti 

:l.r:.1 y ,,:S .r>,51;lr ,riil '>S 
y Ltt4.i 6 -r,-i.r" ,.:*.1, A-f Jft f.^-r." rr/ oriBr;

J:::^, d-rJ-.f (f:--^-- riLar'-j-. qF .+i y ) S7 +l:L" .{ ,-L-F Jrl; ,:-..J3* jl 
"f-l+:l+ 

O.t-t4 \ls x

'$Ltl
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fff c,l.,c sl;i;brl A-Y dr.i

r,.!l ;-"- ,i d ,, do J<- ,r* .ll;.1 ,rl J:hj c-1ry Jt-

gl: l1;rLi . A-f Jr(-l J) f--- rlli u".-ri \ qt tr .rr.f u.b.,.

.sr"/ \ t) o[lt Ci
*(4,+'r)+ m8=mi

:E ,h* { ,)_9..! y..a x-L. Lrlrj p^a, . J= 0 J:Lj .:-.iy" -2:

-*4, + mB =0
n-J:L" fr u-J , mg J -t4, 6t-* 3r d ,q:1,;r cr>*t J)

A-r JS.i :.:-;l: C+lJt J *-F !ii-- lJ f""S'-;-57

mi+kx=0
gl-* atartt.ttrS -L-fj ;*\ 6.:-,1 bI t-rc oJ:l# b.:,-l ;: 45 cJL'..:*l ..ll--i-A-\ aJ:L, U 6

:t fu-K- ++ .i)ti st Js a;jl-..t 6L-oj- jl r,*l.l.f .' J,5.'.1 .* ;* ...*lJ, .Sb q J:L; .::--,je

r--.....-l
;sl,;c*i9._..- lr-l'-1 

I
I

'.6 .Je-e J:.' ':-'J3"

1r".. ct;i ,-ilrl.,l g:ll c-S f oYcho

r5,:-,l1lr lJ "5t<Lrl 1l ,5lo-;r ti .,il) :* y,r<tt<-. fJ"-i, r^

;j: ,gL-oJ.t* .:t;n ?* 6i1l 's::S 
,rJa' blre \ 6t<trl jr-l

#;wtt.$lor..a+ !r*.st<t"r'| ts6:.r: il ;u,gj-r;l .-r)El eL-,s

)3l-*.0 )$b -,it-* 6.1-l ,-Sl*1..--l (.,19<-;) eJ ..r:.S.<L6*. t

,5l1lr +1. ""y F-l .t-*; r-14-iVl tra:.-=" n, .iL;L;;l ;l ;*15 t- I ,,u;

cSy si;: j-.:- I c-l oJ--i, y )-fu-: Jt.-.i_ ti 6.:-l .gldl-eil

q r,J+ .irL .i- jl Jt.. t_* 6ll,r,-Lnot5-;j5 s y':r.gl;lr a5 JS,s.

:* q A-ta ;|i-l 1: +5 6lo:t- -;-3,r!q.,1l .-r^:tr"f ;i f--: ;p
:112 6ln-i$ +-.: A-Lb Jfu $L*^ ls F,1 ,ggr, , cos orl: .)L$ .<i;1"-:

4+ c .-*$ c-U .,.:-,1 ,*,[:i ^ (tr \Lef tf _lr* 
",,-l 

oll$l 6 JS 6.
..r-:!.f lb-sec/ft t-_ N.Vm ;i -r--l_j J $r. lyy )-&: ,J[t' ?-e
t:.{-" .r)j 2s ;J-rue ;jj m (fi + 6 oJ;;S .-fu"-" y'.5.* -+

.t-..;,-l -c* ,111(F J:sls 6st J-t 4-l;13 .c-l * ,:e -
#t--, "rJ+l: 

dL-Je Ljr-.f) jl 6 tlr 4 .-t *+ 6tolr.hj-,11

rt-*,-l l-; jsLi:' 5y.F-l v-l-e..;lJ.i -1 .r:5 ft*a st rJ,l-y,-l c&.a

ls sj.-> +i t" ..Uti ,E * rrL.et*.j.. .51;l: Ju.;I9;,re d,,:F 3 J:5

.d,g )3J*e o:L ,rL; -Se\trt * Lilt

Itd*, r.r)

tti
Llr

hr

ci

(bt

A-l' JS.i

..r;g,3 ooJbr5 ,-W S a-jrd rJ c--t1.r..JsL'; JL' ,s pL-l .St f.f ale ;l to;; a-o .,r.[li' ,j .51o,;...0- ,c
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.lt; C.-,t" f ,jU:l- F:,i.s &i ,6f

o9;ti ;l .:-t-,-l;=*; zf-ta ,fil :1.1i q*t ,-rst )l c*'l )az 6loJ:5 .fl$-- q .5 .f.-+ 5-r'- aJ:L,

:fr-ll: g/jt' g-r:

-kx-ci=mi t- nti+c**kr=O (A-A)

o+ lt L-c-rll ;t u*S; +J c,*l .*,ti ,-r-.1 "ralr; g-rfr,. il1 6 .rt-Y: \ ,@u =Jkl* ,f-&q ,, ol)b

.r*5 -,i"; l) Js-r

( =cf(Zma,,)

J,-! t.-l ..1,1 .S)t*.-l .r'u Gl-t tS,tV J oU lyy ,jl/ d.r-'t" )-fu: ,-/lf -,-6U t (U;) ( c--.S

.U,j l) otf a, l.1 A-A nJrL" ..ll-r"f .1151 ..:*l -t{ ot+ ( nS .t;5 -t:

',i.1:;;,','ii(b|itri:+,ofi 
,*!l0.

(^-1)

l.;p ct;T cFbtl J'
.-t-! .lj Os-t' q ./t-;e 6 ttf",r oof , A-1 aJ:L, *5 r- nJrL, j- dll

x=AeLt
:g..xl: f"^lf A-t aJ:L, t: iJrf ;F-b ti

u.:,1?::!;;:*.,.:-,, 
j1,..,. *atu +t:t - a, 6

h, =r,,(- € -,[e' -t) 1r=r,,(-( -lr.,-l)
'(-- r," Glp.5L^J- g.a -11 ,li ,g-f J> 6 6r" ct-+ .J:.:"..^ Jt:ir'+ ':-.-aV 612l> up;,gLaa:*.."

>yt/ h €-f J*',-.,rl;t'r '+i'l \:rJ, a'+;:'J' aJrL'",5Lan'i"-;;l

x= Are\t + Are\t

= a, .(-r*F)",, + Ar.(-e 
-G'-')""' (A-\')

l* eEf 6q 4i&

o*k-:i,.rLl J-,.r-lL ,p A\t,-p.c,* $lis, ((t-r) JlS,-:11 ilotV.o ( 6= oo.r*

.;-yC Af .p s,l-f ,zS7 6l.t tj ,gl:1al-!

St*.:*t .ri Ft" rt-t. eJ:L, 6 Ff ..r:-Jltia un' y-l^:' ;t*> r.!t;: k s Ar:(t ,t) (>\ ( I

3 J-iU ":-.1.1-tj )_*s jL--i.;rKa..r l-S€ ,b ,"- sle tu x, t bli 3 tr. t-tb.Sljl q oS +t-"f ul^S
.-t-!.* :3,y LtlJlr ':S 7 ..f-l;li

d:L, :l* t(Ar= 1z = -@u) litur.rt--*(,- ,*,Ab {*rt;.: h lLt,\Jt-',Jlf) (= \ (II

:r:,,1 ;4{ 6J.r...a ,it*-i- L^n&t 6 
'*V.:Jb 6ly .-[-tro.r
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PAA glrc cl;i;t;'rl A-Y oi;

r=(A, *Art)e-,u,'

p----.- ,S'- )J)6-" d;.6t.5 g Ss ,:*c i-.-.' \ x bf .1., jl ;: CS,- ,OV) S s-l r,-rLL 6l-21 q {rr jti

\ il P-r tr-'li -*-. q +.:.9^:.i-3; (l: y' lr) qjll 
"/-te..rt+ 

\ j,.>-o-\ 6 Gt- ;>,u1lr>- g-lr,'

d;rlro -Jll ,;L++b ^+ + \ cl-,n. f-..- 6.sl-*lS ,*-1- "i- eql-o ;[*, .-t-sc./ J:t j c-e-i3

.$r"./,)l-5 (io= 0) io qJsl .:a-

A-0 Jls.l

, LflrFl:t1 ..:-l ,jrcJb..r-l t:(d-\)Jti_rl-,1 ilosV6.rj!r*,1:a>ji r(l*-J)(<\ (III

:"1.^1--y,l j) o)-t' t l-1 A-\. ohl-, ek+h' - eo eb

,=[ o, 
"i'll4o',' 

+ A" e-'J4'u,'1"-t,n',,l.' --'- )-
.5L-11 l, a4 L-4 ",Jb 6 .:-l ,*ti l-7:11 1: ..:-l i = GT .;i ;r 15-,rr.-5 ,j&4 o,,

l4->.:J

:.:;3.' tj os-r ::,y::,', i'^:r,"1'::",, -ri sinx *.:t r-rs,sfrr* r..

*={Ar(cosaror + isin ri ot)+ Ar(cosrout - isin a ot)}e-€,^'

= (A, + A, )cosar ,i + i(At - A, )sin aotls-('^t

- {A, cos ar dt + A4 sin a ,t}e-( "', (A-\ \ )

4? | Q-,a,' 15,',_lo:l> r.lt-i.jA-o 3A-1, ,.i):L', !.g!.f A+= i(At-Az) SAr(At+A) bi r 6
.l-:Ls, lLi a-,;l; .91;lr e5 .,jt-jlt Cr "i_ tr ,.rl-l.r l-2 o-rri A-\ \ d.:L, .gLr:yfi ',: rs lo;i .& ,F-r$

:r:-.:j l) Jtf + olSC lJ A-\ \ aJ:L,. r.gi 1: .r.r if-_f1tt

y = {c sin (a.r / + v)}g-c ""1

:t-

(A-\ Y)

t, mm

b,-tritm=1k9,&=.9N/m
to=30mm,t0=0

c = 15 N.Jm ((-2.5),t*tri
c = 6 N's/m ((= l), ;t:+ a-t,^,,

t-('

x= c e-(',' sin(aot +y)
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.ft; e,"t+ r .ib,l- F..ra J.ai ?6,

t, mm girJ.o .2r.rU.e gljl q roJ.j o:l: JL.i..i A-1 
"lif -;: oS -,-ftrb

,-s-V :* +, 6 c*,1 ,rCJ,.JLa Cti .4 .if A-\Y aJ:L" ,u.,aV

r..,*JtS.p q .*t-"f ,trts

@,!=@nJe

xr_ Ce-(rJ ._"€to,,ta
xz 

'{ffi*Y-c.:rc/ &-t; t) Jtf o' 6 u^42lKl "b6.4\O 
.:r-t,

a =r"[ll =(o),,ra =(0)u T , =4frr/ a^lt-(' ,lt-('
.:;3i .:--r, l: ( ,Sl-f r-l aJ:L" ;-l tS-ls jl

t-r,l r2",t d<<\ 9 r;-axz..<"-f .,,-|J", c*J.i" 6l;l al

;,-t*; .S -r.*q.i-rt &J5-- q tsi xz txt ft.,>'t (= 6tln 6
,-; Ol-r r-/ \ ,,iy JJ*i J q-ip .-[-ti ,rb * rit";i ;-rt ;t t+i

.!-,11: JlJi ;--J<, ;t J<- n a),cV rr a5 l-Lj 
"|,ti 

a-"b 9: .(J

1[
-"i 

\
-201-

*,V,

b'-t)iim=1k9,lt=36N/m
c = 1N.s/m ((= 0.0833)

..._1e-6or to = 30 mm, i6 = Q

---*Fta--l,.\--_ |

t,B , Lrlr t--{ F le tyt.u--Fe lF,*t,ftS}

'-rc ,sV. ra =Znlaa =znla,l@
-' -Ce-(w

rlr sC dLoqU ,Slt E j\V 6.:-11: qi € ^53 ir-l 
q r,-q

6ly,t'i \:r.'t, (a) ,:;. stl-,- rf cJL- -,, qJ-lt b-lr 
- 

I
Ut s C il.rf l-r- dl,i .-t::*j ,.&, .o-ui O) 

":;- 
.1r 6 lr,, ,*Jl--

&4r ,Jt"j q c+ Jl JJI ;;:5 .r+-9 A-\Y aJrL" -r) .;la:b SG 'F I 
J"-J+ .!l-, 4 c*-!,r, .lr-. cJt-- 1:

fl,,. *o a)j,>-e ,- ! 
"fyr.lxo .l-larla ! J.lt .*:., ! 6 rl:1lj ,Jt))l s.tyt = 0J:lt ohl-r i:f l tssi

.:-t-Ll orlr ;lri

&t ;T L-,rj .s*l.xp O"ilr.

d -:*l rr-l .li #, .r-# d,,:i., ..rir"ji e-,b :l ( 's-l-t 
u;lt'tj f:y 4. rslt l5.:*,1 ./*, QL|

;lra*.i A-V Jfu, J-iL-6 j oJ,-X .-<,-rr; qJll llf J" f".rr- .-.-.* grb 'Pi 
*.c ;iS*-1 u2lr-, ,-'-rJ i$,

:\-;T c*; s *:-,1 6.,5 ,1lJi;lxz Jxr Jl;;" a-l.r st.4i.l g,J, t JV) 

-;r 
",1tart+

A-t JS.r,

x = Qs-Caaa sin (aral +y)

A-Y JS.i

.rf g)t"al -, JF<;
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P6V cilr.r cl;1 ;t;rl A-Y drq

A = 2.5 kN/rr

A-l 4itoi 4J.i..*4

..:*l UWi k = \/0 kN/m c-,.ti l.,Se;l \. kg lft \ ._*
,.5 u, y-c ;$;l:-l J:Li *s;l ,.*a 45u"1<A t t = o e!.,.J -r:

:g..ri.-."'l ?-l&..-r-!"f g,*!.:* !./0 m/s 6i Ur-
4, .; ,r*-Yl J*, r::ii (a)

(1,) cycles/s J (D,) rad/s.,-..-, J _p ,*r-b 
",JtS,"i 

O)

p*-":/ c :jt-4 k)

J:L-; c-:,*cJ ;l x a-S .Jl_.j jl 4.8 ,>y-." ! J .;t+lb (d)

.:_f C oJ.e.:g .r<Jk-l

f-F d,** -,k-:; fl-t- (f)

:,',-tlr JrLi t4pJ 6l-t, Fr-bc F aL..\ ;l:(a) .rl>

6., =*8 - lo(9'81) 
=0.0392 m u 39.2 mm"' k 2500

'- -f' -
I

14,
JsL;;-*;n_ i..

A(6r, +*) k

}J_ Arl=u
mg

mg = k6,, :tr

-rl1ry (b)

:tr
.-lg (c)

: A-1 +JrL, jl (d)

:t-r

o

/, = (rs.8r{ 
*)=2.52cycres/s

1lx-_ =-=0.397 s
,f ,, 252

x = xocosC0,,t +&sinal,,f
o)u

= (O)cos t5.8lt + 0'5 
,in l5.8lt\ / 

15.81

= 0.0316 sinl5.8ll

o

:V-sllrl cr$ A-V aJrL, ;l ll x ,U--r dlt.o !

* = J ;i * (*J,,$ sin[ar,,r * tan -r (ror, I il]
= Fm,in{rs sr, + tan- tqP]}
= 0.0316sin15.8lt

jl -*"- -Uli.i d# Cb .l* .i=\ o/A\ (./.f \ 1) cos\ 0/A\t = ./0cos\ o/A\t U .:-l ,1, ur- G)

?l-r: ..:-l a'J3l i-eJr J,lJ, .c.Jt - a.r-l t: 6 t_*,-1./o m/s ,'l1Unx .Jer -{llo r:-1i -\ -21 ,:J t- 9 \

4=&d*
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..lt; e."tf. r ,-ib'.rl- Fi.tb J"4t tAA

i= -15.81(O.5)sinl 5.8 lt = - 7.91 sinl5.81r

:U .:*,1 JrlJ, -rt* (f)

.-r-tr"f V/l\ m/s2 JlJ.ar* -,,t- fl.r-- :./l-tt

.Liro cfl5i

9 Ulolt t t9 ,p4+a , * J, / L/"U St"W ..lp ,-/rU O ,,:tt'itbirl x/4a D ./"i0, diil) 6)bi d4i ltii a. p-Q dli'$-/ 6'i'

.ny,cf 2rl9 ei-taa ,, ,/ ,yb ra rfj.frd dbp$ Eil 4"
p-"+- q ptr g-'"a- )t9r t) OT ",ttsa t Jr" aJ1laa ,pa2ra lt irt |(U-t d>W ,-z4gn at t, Jp o'(*;,t; otl,t, pA ..

.rAQun Ub,(-*:*l ,rail Gt",;) St)> /Alt'^

A-Y dt i 4Lf-,.

43 crlr r:'* 4-: ./Y m ojlJ-Jl q A kg lf \ cfi
,t-#r-l t-6J JJS- c,JL-' )l t = o L-E 'J -;r 1 olj o:l: 5r: J:t*i

c )_fu-: ,sle ?--f ..t;5 ;."- / = Y s nJi-J '1: l, f* ./-t?.{t?

..t-tr.f t"Y N/m ll-t p p J Y. N.s/m yly

ci = 20i

kr = 32nc

a, =ffi =Ji1s =2 radts

:U c*,1 llll-*,.,rb;15;..Lilr"f la-sf ft--" ,*-l (<\ dJ?

:+i,ggrr '>57 aJ:L, A-\Y aJ:L, .(J *, .a,t =r,,JQ =2r[4A625Y =l'561 rad/s

v,=Qs-(to"' sin(alrt +rl/)= ce-t'25t sin(t.sotr +rg)

:U .:-l ,ly C-e .,- Olye itl t:

* = -1.25c e 
-r'2'5' sin (1 . 56lt + ry) + I .56 lc e 

-r'25' cos(l .561t + y)
.frnr.l ll-f .rrl ))-f t = o a"li*J I l.s 

'>-e ,u J .f-h.':b
io= -l .25C sinqr+ l.561Ccos{/= Q

-p * J c/-t"..it? ."r-llQ . V/= '/A{1 nd 1C = '/Y01m :Jiiu, .:.J$ Ut s C.aly d:L" 3: .}- il

o

@

.lsL;;*!* .-,-u
irrt.----lri

I

€,;

-c20r - - =-=0.625' 2m0),, 2(8X2)

r"o= C sint/= 6.2

x = 0.256 e-r'25' sinl 1.561r + 0.896)

:c*,1 ;.:.-
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t61 c.,lrS cljl eibrl A-Y ot+

"rz = -0.01616 m =tr o

a*i.45li

q+/,c'-t gl4-a ct,,-i ,:r^ ( - ,la1o ,4 t oficl ,/,Afl y,17. 
"-t"o 

t 
,l@ d^b t - Y s ,2 <l|-rl> a9; a;( Uat dr.

.p|.e ;t-; ;e;, Jr"

A-Y dtoi 4J.1,,,.

d^{..7 .r){-; ss a" 6,1*-1\ c-.tr- ! ,-tU Je,i' U JA t
f f -,rl 6lB ost' \,55-S.i* ..1.* ,:1b .v*e -fi--K-

4- 6f jl J-V 'J Lr;lS.S .ty.t o:1.:.1lr! )g F ,Sst

.-t-llr.f ttr,l^JA -l .l.l t,;11 ,rirai." .St<L^rl ?--t'."r5 ;."*; l,

cafrJ" ;lx ol3c.J.r .rh,{t? .i. 6l;l q dL :l;l +..-.r; :rf.>

li OUe q dt- .i):L, ..:*l oJ-,i, o:lr gLLi ,fi: yr ti Af I
.-t-:tr.r

mj] FrNe-FrNo=mi
ol No+N, -my=o

ol . *, -(i* ")* =o

:g,tl: Jll a.l.:h, ;l Na S Ne .-iJ- tr

x+21*8 x=o

:l-. tal.rl r+l'i.1-r,lla.:1, ..'..* f r*,J.r-Sre &;-P q.-l....ltr"f A-Y a-J:L,. rit--A a.JrL,;--l

:U .:-l jt. *E J J<r- 
- 

t. ,s,+ o;S j J @n = JW
t-

f,,=fiJzF*Bla +lr

.t .q.o rgKi

;/ra-l ,rt;,fr1ri a2ba;t AtiLr' q)t UID> t cut 1,, +^ aX O

", u6tn g/6t otx /p-,"r/crop o.(:*t U.t d!) 9*e, 2rle J1o 4>b ,> @. 6to-2t; ,-zop a(7u6 o+y o;( u-t q O

iln ufu; ()"Ln e- D 6ut eep
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.ft; C.-,lt I .-ib-,|- pi.r,A J'^ai ??,

.t = Y.COS\ 0/ mm :lf

u.\ (fi x ,r,-t-41$ , A-Y d.:*. a:.-.- .,r.: A-l'

rl>.J ;r lfi 6 ,-P.,-J C r..--i dt j jl e.E otf

tr J:L-; 4-r f, i-p -;r Y' IillTl L-.reJ, ,sl t = o

C n;rl: ;-# b.;,.:-1, \:s 4J \Y' mm/s 4Sl cof

..t.5 j.# ts S-t

?-&,o,t-.x orb jt-:i F - (F e--;.r A-0

J *r.. T tr--l ,4, 
"r(;e-l "r-tarb 

,Jlj*. r,i:ri r*,1

oll-t-Jl u ol4-l ./.La..:t? .'-.jl t) 6 U,** oef ;SIJ>

.li.l-r-: L-o.,1 r ,*L, Cs a-, I JrL; 4-f jl '/\ m

;-rLl ,FV
drt = ./YW ffl s T = ItlY s J Duox='/1 m/s-rlF

ft = 144 N/m

m=4kg

A-O 4L... JS,3

;l ./\ m ojl-uil r- A-o 4[-.,... f:-..- dl1*l A-1

J )-*,1,-t 5 oy"! \:.* 4J 9 o.t i 6:t> ,:lrLj C$-f

1: l1 U ie.*, Sl aLa,l> .ttf ,f L-.o-,1 / = o rli..J -l)

S.:-11.r4 .-rt5 fl-r- ..t;5,1*'J 1= Y 5 db'J

A-S F 3t L-y Y/o kg l-* 9,,r^!ti u* A-V

) -#,1 grlr<S,.ui.;l.: ;l,j J t .J cJt---- 1: +.'l=.-a

.r-"5 *t-., jsy 1.: l-,1 {e.:LiL;rl f,, *;6i
5L<.!Lrl .rrr3 b-,1 

'F J 6--lt- Jrt*; --.'rJ, jl q* 6

..:*,1 ;gti q* Lul, oj> ;>

f't=Vlt' Hz =lr .tsl

Jil.-..4

,l'hei.,JUI"'A

dS 4-5 4 'f t c,.l-l o-L-i t^3 6 6,:j'2a ;2,)
(.Ul.l: 6J-a:r JrL; .:-*i1,. )l S f ,5br;r,

l;,o l; .t l; l,: U Ui I -,3'l.ui" Jjt ..

U. e -* \,; &- by f kg frr a, .gld.p A-\

,r<jU-l ./.L+.tt- illj*o .t:. ' l .J-1 J*e! frt rU r*-

lls -rr ft c+tj.,.!l oJ-.! 6,13 ,;l'lJt !. mm .i\b JtVl
..r;5 j..,J lb/ft r lb/in . N/m .---o

,-.,1 e-

-T-
l4o^o'

rL

A-l d.t* Js.i

rb -f - fF r*.- ,r'.!b itsri A-Y

ft = Vyl N/m

k=L/\'lb/in

k = o, tt lblft

.{5 J*r (Hz) +tt J ,fu1 rad/s

A-f 4li- JS,i

a+ l-r gl+ x ,r1t-1.1t7 , A-Y d.L-r g:^..... .1r A-l

+l>.J t: lfi 6 *; q J3,--'.t il"j il .*.8 Js-*

L-,r; J.rLj +_f \".; .jrL -;r Y. trlrll +-f jl/ = o
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??l JFt* " A-Y ,Jin

iti .bi ,ttj rtJ t Cf F ./\ o-l,;lJ A-\ .

ft .s c it-i k = 1. N/m ,r:*- L-., 4 f ,t' u
jx =Y mm .-.tlt / = o ;t .j t) 4Jl Lll.-X

;: l; o.-Lif t;e.*, I 4y ,J*i,L io = \ Y m111/S

9,-:*,1,J"L p tXt,.+S i,.iJ I = Y S

A-l'<Ji-JS.!

Hf .(-- L ,"; s--_$ J*,r;t .<-_ A-\ \

b1 ir+j -,11 ,rS.Ul 4J-rU {-i !.,- J o.l; Ju.! ,r*-tUt

F.<5 '5'*S;l ";U ,-s-l.e;t t_f -e )t.'.t*C
6lr dU :l-u,ol1r tV:1f,, s* L);tSt , $f -W-e

-,- ,fu:-F I s-5'l o:t' dr:,j tt ssFJ. )l ,-r-,

;l .il- p -r \ . . . kg ,byt fr? .r;5 a-b., (FIz) o;t:

f f f -r o-n .t J\,5 \V/o kN/m .r>.- .91.21: -rr :V
.H j & ti jl-"e J*-;t e o.l- 

6il-e '$l 3r E. )t -tr
,,-o .:;1.t.! tf S u^>, .5r-.iJ<"+ UJ ,J:5,," -b-"L

.J1:5 Jt.t ,-F5.f or[i:-l 6 ls et
fn = \/YY\ Hz *lr

f,-l I alr."o.$i

2.5 ks

A-Y 4lL- JS.i

)l s_* lt<---:^ 9 Ar|3JrS \.. ;.,;.+ Jtl-l
..t-l.r;*! lls 4r.i0 m/s Jef ,511b J.rLi c-i;,

-F st -11 
.(-- J^ .J;5 a-l-', lJ rJ,** ..'t*;lri., Fl.r-

.c--l k = \A. klll/m .r;- ,51.ll:

A-A {li... JS-i

l.r'nl; ol;i,tbUil- o!.f .JrL...

d+r-, tjl..:-l dti ..rLir,,s-J,J*;tsji A-q

.rr e'.i=..o .F t> r-i.-t-5 gt---.-, Ff f3,. l.p.r:

..:-l ,15-55,-Jl"-

:trf,t =y/\, Hz
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jt; e-,t* r .rbrl- ,!:.!.o J"ai ??f

J$.- ,J-5 ,p J;l ol.;l o e: : 5* Jl 611l a' 6 p,

;l o. mm o;lJ-il .'. r-l_21 *5 ,:*l ;--l -t c:e} 9c-*'l

.>sJc t^.r..,,,,.. 5 oJC' gV J:L; c**!-1

m=\loo kgtA=./\'oA ?tr

A- l0 4Lt - JIS^i

?J-+ c"-^.atj .51;b 15 h1't.(-- r?- A-\J

+:-jlr l:r .r-1.> rl;i J9L t.r:,t 1: 6 :1lr ,J-6-t ec- .l ,5jr;l

J,=.,;tJt .u,uy oto kN/m JrL, cst ,.:rt!.gllb 1

f-1a- -,r13,-.r .(-- q- A km/h U.* ! .rrrSri5 tf "
q rl..--tl D.>ef (JJl):..;..:-l -r.Jl, ,-rS >s-il

it-.j Ft* / = o 6 ttsf J. db.J "rr 
jt j jl &E Jst-

,H;t f,xrvx Jt* -Fls (..r).e,*l s.p;r;;Vi

,lr

A_ltlt?.u.Jsj

lr 6 dlc^; L9 2> Oo kg ;ra C s.ri.-X A-\V

6- .* J .: .l ork--l rr-,11: Jlj .64.<t 6st t..li,St*-l

o.t" 
-' 

-Sl .t-t-,1 ts;i L-5;r YY mm jt ,F -#
,r.pi fLi .ft-itl :t-;,-l ?'-"" t.2-> sg9-l1jrt ft q

e r gi;il .5 J# 
'o.t' 

t( -'l )J-ja $f f,, ,:-S-f

,ii <*tS'f;"-; 1.r+ sl I .$u, J--^t .<*-)l Oslp

.tf -W-* Jl;",t

:trf" =Y/Y\Hz

,SLi! -'.i r;le 

"iLi 
6si ,tS-f 6$li.i- A-\Y

* .#,;.j lJ .:-l g-t-i ,-rj.l Jl> g I u..a;-,)

.r;l: .,1lrj 11.r.- .(,- 1: 6 .r,Lri jtU &- :: ,-;-l3 esi

.rt--iL;.;l a#j t: JLJI ll-;l o:Li:-lL .:1lJ-i :.5,q1

9S.f t!)j-rr lJ ty t'j(-7 \jlJnu(,- 6 J.^) C:rt

! cJ-.i 6+-P J-$-t, &- 
'fl-h.rL .1: A-\t

:t2i ;Urt ",itSi 
6 t-J,l ,aJ f*..at,[. . . kg ;r.7

.-r5l; .19t-a; c*tj -l J<.- Y ;l .-2L rl3-! cJt- 1.r ,)i ,',ti

r- 1l .f-" r." ,Sl.* d*.l.ttj r:.i c+tj 
-,- Fl.t- (JJl)

,&U Jl-L;, ;--l .gl.,1l ^+ 
(.f) .J-5 iJ-*'J lJ dt---<,- .;^r

trJ-i q).r3 gt*l. t.l JFtr dU !rrt"Jl, G,-b a;s j

9.:*l ';-tQ t. Mg lfr \ Ayg
(-,llt)t=l.Vt.kN/m

(:) f,, - '/1'o Hz

:tr

9r -,11 
,5-- P .,1) oJ^i o.:ls clL:j 6tor^l dt4.? A-\ t,

U-F-\ (;-JJrt-., ,r:t -) k 6;*- +1;i ,5,. .cJt-

.J"-L.i d,itJJl qJrl .,-l5t jL.o t{ lF r5,g.9ai r, .Jy----------------LJ

(a) (b)

A-lf dr.., JK.l

i, : ; l.,r ;*m lfr..rF ;.r" ,/i t A-\o

L; ,F dUS 1kg l.,a q qlrl 4 6t: t. +tt 6 rr5

,r#k-l,st<Lrl ?-t' ;|rl-u .rp ./vo s r;r* :.5r-.;

A-lf df..- JlS.i
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2?Y JJt* A-Y ub.{

,;q L*) ,r -,i .,r ,$.-l .gldl..-l lyL-J! A-t.

t J-|L6AA.. kg lfi glj: 9 ctg, .12u-J, ('t.Y. kg/m3

\:1-) fU.;t"! b.r;ls.;lri ail.;"-l ;--t tt oi gf f t'
.J-5,l-.-J 11191-"1' fjtj sUt-j f,, ,;;LSS..t5 -Ei.-

JKti;L;: -,131, ; o)tl-v, 2t 'ri C!- 6 # ef
'r-r-.*

'5-- ;l Jl, .-r-i orb 4ti-! ,.$..:; .,: lf 4#i A-Y\

cli;- 9t cSlt l.m lf 4; 6i..t-tr"f ,"4b .i- Jt^:tL-

t+i .r*! i )tr ,St{-l +5 or.x orb -;lj ,",U 1 .(* .r<i-)l

-t P 6l-* J_p -e t -St .JS Lr';.9U" dll9r J,LL 1:

dtl, J.rU ,.ri.j^i rll-9 .:-l-,1 .:* J.*' -t!t, M )JE<

.--r J-* L+S t--iu, gJ-r, 6= PLYt\YE1da,l1;16

dp *;' * nAl Jl -, / I Jlt" J,* E ,,si-

.rjrl .iUt- I er& ,-,-6 -f ..t-!,-f F :f q c-j

,Jl:-iL oJ--X oJ*i J.*, -lt.:.!t t6d3* 6 j:_*;s l1 aL.

0n =\

.15 '*;
- 9.-

vlr

h

!ii5;. /:, L

r-9'l

t-+#'-
r*{

?EI

*Lt

A-r I dr- JS.t

A-lYdlr*JS.l

L-y y r|fu ;t L, m lf 45,r,t<b JIA-\A

./Lq,.tt?,J.-.lL Jt# dJJ-iJiry pJ^if )lj
Jy 

")L-y 
8r r-l.l .-r.:s d l: fr- d$ Fk-l

fc*,11.tQ .r<ik-l J:t; c_*i_,,

A-lA 4l:*JS.l

('l--r) q J<- ,,bm lfi \ &f orSA-\q

ft---.- (D,t G,+ 
",-lS,J 

.$loJ*: ,!.a:, :t_; ,-rl, ,-J:5 t

u:5 4t .t;5 j..f, g)f -rr dt-f dtr.tUt-i ,Slt.ls

,tf ,;-4t+ +-b U-i .-r-:t* c.rt-j f." 3: f .ss T

9.:-l ;-r).J3 Fk-l
ff

'r=l^ *tr

A-l14LL.-JS,i
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.jtj e-t" s ,-ibjl- ,u..ta Jai ??f

A-ff {lis JS.',

l-,1 oJ-i c.rlr dt-j^i ae)-4t A,, Grrb.*;lSi A-YO

.# -b-e Ln.-p.p cft<.Lrl t lt )l..t;5 :b
rr

'' =l * :tr

A-fA 4L... JS.i

o$ c.:b jt:.; dr- '>57 Fl,'c1r a.J:LrA-Y\

j:-"U c9.rn;11 76 --L--.t:i .:-'.r, -r\ ,iii' .t'.rr l.l

t k, = k, = k e.S dG el-,-. ol', 
"-* 

lljri ..:-t

4 e-f .J35 jk rnd/s .---> -r .ritr./ t/t1= ffi1 = frr

.*-r <.;rS .rULj d

A-f t 4X... JS.i

.J;5

.(+ -it d.;- Y LLrU .;lr kg lf \.r(:- l-Vf

tV ,gs J SA.r:5.,, !.J.. YA kg Cre C JSL .5J{

k = A,. N/m ll-* tii;l c(-- .p & d r-1b jt .*
jf .5.iU '>tp *, 11 ,'lL;-;l il J-br ,.,,-ta"il; ..t-tr.,.

5l qJlt +d_y;t,r rl.a- i.5'-:-tb..-t":.5;..,.; ;L;
..r-ti.r J(- .;tU

A-f f drs JS.i

t: e.S_E o. .tJ{,jE.rUt-;;/, ,*;t5iA-Yr
.-U!.l \ Y. . N/m Jr c-itj .-t;5 ^,-t*, S f F st

.# -b*6,-f.,t lf :l

f,t = Y/\\ Hz :tf

V ."; 1 $jt tlt ry- 6l.1b ,rjlf &- 6,iS- A-\L

..: .'l .J-1 Jtd, ,J 4 o oJ^! 6lr .lUi g.t rf.Pt 
":-.-

")";lj,-s 
d:L, ,t"-5- 6)f t &-f .rl,;Le; .gly

-5- .f-tr".tb oltw \ lt / ..r:lLr 12 T ty-r4-9 or.19i ,.:-1,

.#* L-r;.,*l lfr )l r .r---",i r.L;;r J:t-; c4r.y.1l

A-ff <[.... JS.6
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?16 J3r.-. A-Y ,j;r

A-f l df.... JS..!

.rU.,l t ,/; -E Y/o oJt-l 6+-r, +;l-.:-lA-l"Y

'/V0 S r.+-,-y ,gl-,11: 6 t-iC oJ.aLL. S x-i,l1r -iti rl;i
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.-r,-.2ji .:-.t D ( s,-lJ- ;.yJ
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;y'l b-,,x. qJ-lle* 

"ilc.it?
.Jjs dffJ t.) -^-.r. C,l-l-o c*.;.J-:L x"/\ JVj)
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?rV JJI* A-Y ,Jbq
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Jtji c^ 1.j -r Jf ,*f .iULj 4t r;5 e; s otf

.t-S C Ott' roJ-.i o.rl.r

.. b'c kx+--x+-x=o
atm m
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qlr

A-Ff 4U.... JS.t,

11 1.,1 oJ-.i o.:1.: jt-.li ,:,5;- J*;ly,-l drL, A-lt

P-e AB 31 lfi )l .r--21i *-r, ,lJrl*i +y
.# et "q_f l1 c.,ULe; _e o:J

A-ff {Il..- JS.!

www.konkur.in

forum.konkur.in
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.:;3i ..:-,.t l: :i o\lt J otf JLtl lJ r,,,-rt' fJ) djrE ,)ljs, A-la rli: :l-;i r^y; 1l orU;.| L
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:l: :ilii! i:: !':ffi ::,:,,ii :l: :. ;:::::ll! l!l:l ::i;:.:ii::j :: . a : : . ::: t:. :: :.

',,:...,;I 
;;:.i:'j,ir:.:,.:i r . l: , 
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. . :.:, :. .i:i:::ii:.: !. ,i :,. I .::,,t,t, j::::..Irr..::.::t : .::
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tvl .:lra.5,L>1,-ibrl A-f ol^i1

l.roU cSrl*l .-itli.ll

A- \Y n-J:Lr u*'- ;- < 7 ../Ll drL" .a.,o:,r^ JlJe c-'", 4jt G = o) .:-l ;r7V ,4lru 6 l, f b- l.nl
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J- JU, L. ,f t' dr--l t-.t ..r-.i c*-r, A-Y d:+ (a) c*; 1.: eJ.:L, €-* J* .Str"f )c = xc*,rp rrq..iJ _2.r

,€C'eS r*-.JL.iL or;lj 6si:f #:i q,l:*t eq e5 f-tf ,;,-t'rd
xp = X sinat (A-\1)

Jo I A-t0 al.rh, s: OtV ;,1 4:lr tl.l tr .-t-!"f e_F .tlj7 Qp &-ly .,..,;- 
-21) crlr X .1i ;r d

::jr:'Ue 6r;7

(A-\ o)

(A-\V)

(A-\A)

s-+JS y:U",51-11 qdJ?e,*-o:.rJ:lt+s'.:1.yc'!l lrytt-il({qdl-r d-*',19b.:,-l1r
Itutsl-t''.*f sxpu-ej.e:|t+)rd.,41 jl "rLjSJStr.rf .ii.*lJ0idl-9,"f f.*S,-S.l.e)l

..r-.xtr"f r = tn /o L9U..,J_rt"al 4J*, CU r-!LA .ri ,-lU .c--l lrt Uq ?q \ J S€ J*JJ
GJ:* Fl c.r..i fJa .,5yk-l al+qb tt.ri, Fk & -51 .,:-l 5r.- X ai.l: r:_2j,. ;,r-l -tt -b ryy. c-J

.,':r: 
"f$; flyrl l; y.,1 ,.:*; j c-,1 6o =Fo I k ,>sj.,".-.*l .l: .S! Fo ,J<iU-l

w - Folk
^- 4rrS

*r=ffisinan

M=L'" -L - r<16 (A-\ 1)

Crrl q Vja;.-t-lr.-f .fLi-rl t>J,-i, 6ly. A:V J $, lyy'ltSJt -/l- 
a;.,|s ,:*),, M .-;

l.* *-* ft ,a4rs..r) .)f JllJt b -tt* &* LM ,.tsu, ,b q, .b ar a 6 glK;a.rll: qj c(;

ar--l r: .J-5 J:. {':_::. a, U,}..r-6,r rb ar .li ;S; A t:- q.fr $ytt" ,SJi &- }-i I .r-tt
cSy a:.1: 6 c-*l ,'-.' cll.t, ;rl ,J --"l- .bt*J .11 .+tr"f .rllil r.r{r9J>rr 4.;J<r;y^ r..U* X q.:J -;: S M ;:te

.:_* Ft &"lr1 d,:+ jl +t{ nS s,.:l: .r-ol-F )-ftJ 
-ta r lfr dr.1 JL.a.;t -&-t I -t*sc/ LS-b \
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jtj C."ti r._ib.rl- F:,b J"4! ?Vf
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4

lMl s

2

1

3 r!,1 lyy ;|e g-'6jL-- +t& ,/6-rt + @1 -slJit

.t-h..it- c"ol: -9 ..r.-X ,51:.1r q, ll& u. A 6 .:-l lt-* ,4JS ,tV

J $_H '!' M 46-tt ?-.t' s 0) 1 (Dn Cll. .t-drt .9 -2y uS X

?--t' c a) ap 6lr- .r:*l jLie F 6s-* L .oJ.-! :$11 ,.tJ-,11

F GS* L+ \A.o ojl.r-il ! oJ-! rt4,-l .fftlJ o)J.t 4;. a!-;S:t
jt .*b Ost' *ls M j:tt" Jlr;,. 1l:3,- A-\ . J.* .:-;b .,1U .e)l:tl

.$)"/ Al^U @/a,t SJ^,,*it5J d-:.,,j

h..S.rlrqt .1iktJt

od t2
alan

A-r. JisJ

6f .fLl ,t-;lr--r e-J:L" .dC 7-b o!.i:,Jt\tt .rftl ,. b-y.t hll-r -,r: \ C-\t' JJSi f^
:\:-rl J+?

[^-tn

)l 'lf J.r- 6 xp 
't'-f ,F s *, ,l,f ,y L*;l r:-t crtLt .,-|"15 J- oF€ LtJelrb- l:J+,

a-JrL, 1:15 Alf -r''*-,xpct'f )-Sx-isld.*,! {tlPJ)J.Jic--l-2,t} 6A-\f nJrL,r}-

,4 6 r*rt-.f -,1) e ).21) )-t+J rJl-* I ,.P-r.,",.1.:f C-b t -l ,in .,1: ii t, e 
'l-*' ,F .S ,l ot* ;t*t

,d,S dl.'&l ls l)6bVlra trl-ttr.J5,r4.; &-t6 dte )-,Sll d-# L-,-r-*:ti:* '>2W

xp= Xr cos@t + X2sinot t- xp= X sin(az - @)

a-JrL, -1, F rF I CoS@/ J sinal 
--l-* 

cr:l: ;lrj ;tl f" i J A-\f aJ:L, .1r *l o4l: a:lr -zlri L
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lgr--,ll:.oJrl \:r$

(A-t. )

(A-Y\ )

Fo sin alri+2(a,*+ro',x

{b - @1 r,,)' f * lz(, l, ^lY'
,="""1ffif

:c--:j Jlid l-*s-f f:*r." 6ll. s alJ' ,s,a;&' J:;lrr,-: d.rl., .f.t5 J- .rFl

x - c e-('or sin(alrr + u)+ x sin(ar - @) (A-YY)

J-.*t is-f U.if ,h q.,/-l.fQ.*U-"/,trt5 rrt;.:ir.a L drL" ',:-l.2orb JJI d^r:- 6 r1t+l;l

;Lj ..:-l -i..Lr" rli r., i:,r V q-r 5 .:-l Jr;lr{: aJ:L, ,-rly,a ;l u,:.a-; J otj,. lyy AU ,J- \xp df
d-JJl L.l.i :l 6) V e C 6l::*l q .-t-i!.f o:-slj 6e* i -t gt,',=.' 'fli;t 

A-YY aJ.:L, c*.1-; .irt 6Lr,;..5

..:-l.1j5 Jl- r) 6 t bV; -* s (:f ;..,; t, $i.lly,rr

I

\

www.konkur.in

forum.konkur.in



jls qrl-i 9 .4b:5.1.rr ?-rE
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c*.; jt g-tt ,*V qq --q X a;.1: J.,_JLS cJt.> ,ri-:;; .,1:

,c--'l gr-f 41..1-22 --t L- ,uls c*; aS M = X / (Fo / k) t*; ct + J-3 .$\s. (D/an

:S!"f ,sg,-*

(A-Yr)

A- I I JS.i A- I r JS.r
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.g:l-,;in-.-y.:&-at-*.i-,Stlal ..fLjtl u.b-ty,.iLe>A.bl ,t-teVl,J.('-1dr,,-t .,.:-l or-X{*/(#) t*ye
)-t+S F 01.,, 1: r:-9,.1 rt-j 5f e:tl: fl 15.:*l o4;"h -,11:3,- ,JSt )1.$)"/.)tJ.(JJ"JL^ "i-F jl_,1: l-1

1l to a3 ,S:* *.<,-r'; ,r-S t.* (..,) U- (( ;l ,S ,l J)LL q ctld-r c<a) 4lr- ,sly,.rilil (-il|) ,:tl:
rrL:;;-5^"rA-\\ Jfu.,:*l tly J,-J-.3,.r-lst,F.rf , G-lf .r+lil .riL nib *LaLi -r,--r.:;.,-tSt

cSljt dr.J::_g )J-; )l$' "FlJo- 6lrl>a/04= \ J) 6;l^3)r.?--t' L5Lash," ,(=o F u.6.:-l oio..tu.o:

.rf n -i-." A-YY d:L, 1l M ;ltit Fl-t- drf h- tr lll-l"f l_2 ,1,>;. .p 6lf. rlri. fl"u ( ;l j* -jti"
rll .lJ lt (r.lt-; q;; ;r) J<* .1. ;l ,r:n ,,r J5 -r.o n E o )l .lJ;li C.o.r,i A-Y \ alst , s: 6 Q;Li e,;1.,1

;a.:Li..c cSljl q 4;J+ 0 :V *_sl:6 -r.o:.rr r,t .i; A- \ Y J,fu .JS s, :la,-l ,9U F A.tVl CU -r, xo AU, d .r-o:.r,

cJl-- 9Q _21,s.i. ( y-:L;. pL;.gl;l q 6 .t'.itf a:^il: q-ej lss, -# u;g-rt c-r*, t, ( C-1.* c+ djjr."

,9r A-\\" .$-.: .l: ,>1i ,;a*.1- -*, etVl Cu -, o-t i c*,.1, g*! ;c -;tr .-r>k;l +*i .5ly .c,-l 1 ," J)J, J,-J-!'

t-r; 
-,1: .IiloJ..l tif -b s> ItlL lll. Q j @1@n.J9t Cj^.; ;: .ll*,1 oJ.i o:ls .lt-t^j o t \xp I F rilr*.X jl dJ^j

l[, - 1, 1 r,fl + lzqa 1, ^fy'

.-t-!.f YnlL JIJ 0 I ttt)@1r tljt
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,.lt; er\. I .-ibrl- p:.to J"ai ?Vf

A-lr Js.i

Looy115

f./i:- t tl6;dJ: * e;t i-,11 6hJlyl ;l ,.t::"...o qly $-1,yL" 'i-ra., L 6 ,r,-Lrrr,-,16 s-blyr

\:.r.j ft.::r JS 5 
,',--,rl: 

e+;r .c-l o$, o.:l: {-,t:; A-\ l.a .}i-: 1r -tltl Ly;.,-l oJ:r: J:Cj ,.eV .t_t-,-l o.:Uil

diti Jt--et tr .g5"f o:Liil .lti q ..-;- lJe 4-r o:l: o[..i.j L4+ x;l .r;l: .;l.ri .t3i-: ./t! .xa csf .iV
:g,;l: gr'tr:, glr

t2

-c*-*=*#(x+ xr) u- i+!**L*--iB
J_t* 6Lr:LJ tr 5f aJ.:L, .r;j,,, ..r:l -r: .J--iL xs = b sinat ft .JJ;U.'" f-f alarb Q + xil gi ;: 6

:-t- J.ol.g 1s ate \

i + 2(a 
^* 

+ alx = be2 sin rrtt

xp Lrt, g-t, J- t Lii oyLj: .J.,-i,rr !:r'.t, A-\Y drL.. dLr r:j.,i A&V Fdm '>1lrr- brt ,51 q'. fl 6
:gul: A-Y. d:L, ;t q.i g .{a ,+i

.r= sin(ar-f)

o /an 
'#16t,-*.;;l ,&E Ot- \)Ab .u,!. ct + o-1j,,a:"-l1.: e-ti! xp,sy-,,t g-U, l."tr .SJUX fl

.:f +i ri-i.,.,,A-\\ JA-\tb.gLaJ<-' u;L"St dt^d-i- ixcr>{:;t I qLlj :sl-f +.c-l oli orl:6tLi
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PVA cilri 6,,t..+l ,jb,l A-f ol,ii

ElE-
_ \-.1sb;,.i,

5

4

Xlb g

2

1

* .lE= 6 sin @l

;:; onan -,/
alan

(6)

A- I 13 JS.!

Jr" c.'.i . Xtb =\ :aJ> ( 6;t-. U;rLi, gL.i 6lr, *_1s..a:,-l -,1: .l-.xL 3 2y. a /a, 
'r-g -p 

,' **j -51

'9-- '>y-a L; G.S ojl-Lil j;1l s r-,1 r-rt---(, U-.F Ji dfL, s,-t'-t - lr yU 11 c*; lJe "/-f4.if? 
,&)rt

d 6-.,o x,jL* a, = ffi *F ,*)U. q ,, @/@n -S rl.-/-)LA, q crt*-s c..$T .J:Ss, ,F e:at*+
c-:Li..*l-l }tJ t 5 r.ll: 

"l 
E fr- ,,-r-s-;;,:k q."r-tra lr Jt., t' ,!J lJg *.,11.[, r,-l ,*f

..I:-.6 ,&f ))-. szlr! 6lslsLj.s 1.6--.f-t+rf-7.$h ,i!

,-,k--i, -#lu UX64+#r:.s!.lytiVti .Ft*;bro2Ut.,.:*t X =b(otfa,)'\XlU=(rolro,)'-r(r;*
..,Li:il ,S:*,uJ*" ,-s-l-,* rl*i .:y tQ 6--.,t-4 ,lly" y Jli,Clt,S-S ojtJttllr,lJ orJi.*L:, 

=,tj
,g-le ?,t' I t-t-C o{:A-\\ JC jl .xS.}.r. \ c*, \M ,a/q olr;; )l '*s 

i:1.r.,., g 6 s'^tru,

.JS,s, prlrr l-1 6tV gr:A c).11: :l-rt (= t/0 1(= \ o:1J*r 1r 6

.:.;l::.2>j .,rL-j c.rtj t'- :fr,sr;t*.61r".-r.,, .j:r,,IJ*
t : JL cd*,| LILJ il .*U 6 E iAJ (.l,U 6 $:./.lLLl lt 6y tlJ-,l,-l-to ;|<*,

e^r/ o-t-i o.rlr gt.i-i q \ tlu,-5Fl t\ fl.-r-tr.f R ri1U, I C ,s1V, L oJ:S LiJl

.c-l ;;q .rl-t ,F-Fl tlr -e 95l> d:1,,

Lii+R4+!o=n

-r) o:t+ 
^; 

.<,- L .4+:! ,rr .d*[ o-t-x or-,1-9i \:d! .J<rt<, p-- ,sl-,16 r:*t .gld:L, J,.;L.l aJ:L, ;r-l

f) JsE s: ssJ:', d11;.^ q ..r-('J! t- J-ili .r<JK, f^".n.;hi.,; oJ:.n: JL:j J.;tJis, .F-Ft.2l.r,.1ki,,1 ,La:Li

0d

(c)

E

A-la Js.i
(^-Yr)

(=o

N
L {
r 0.2\

4 rt- r
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.3t; C.-rl* r.-ib.rt- p:.ts J,4i ?V?

.F-rrSJl -,j5a-rtfu .gbJob.o

.'51tSJl

SI .>le

(.s.*) H
\\t* 

'F
(cJe) V

(rr"i) A

(..-Jf) C
(rtol) A

m

k

L

\

C

E

I
q

R

till .+-_r

\

,iV+-t'
jus

Otr.f sr$

"!-Flr!&lb

SI .>le

kg

N/m

N

m/s

m

N.s/m

PF

rr +tj

ei
i9)d

- -rb,"bLt- rt '

)fu-g,-s-l* +-r
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PVY gl.,.i c9-)l++l "ibrl 
A-f (J',;t

A-f ditoi dl.i,,.o

.<-- p js"- aS.,,r rka 6, J, o. kg lF q dJ.jlril otKu.(,-

.*.rrL- 'Sr oBL: (0Ji."U.iJ,3) q! ,51 .:;1.: llr.i rc.".lv0.. N/m yly

j;{ lJ o6ii,r,St-! c.Sf o.l.: ,l--lL a*,1: ly -t' * Jxa= r/*tsssQrf

x = - 9t9?-=-o.rz(ro-o)m t- 0.632 mm,-.,rj.>
| - (solzL.s)'

r: !--t-lJ cJL.- *. L:,.-t L,-lrJ :l &;* ! ed*l Y -rl-,r Q* a/oU 
'*6; 

ci 45.r,..U a:.:l: qji

'C*l ;-9:

.gir olsij

.r;r/rtp o2hiul 2rea AU(- eA t. t <Srbt e0 At* q t'tlie e2 ;o Cos6.t q sind.t ofaaU. o,Ary Ag O

A-A ditoi dJ.t,..4

rJtl8f ,gl1l: ..- -.1 l* rll.t-r _rr Jt-#il J,r- d5 B da;;

^ f* dL^,)t-t .li .gl;l 4-.t 4J a" uylr>,a eg "p.-r-li.f xs = b cos al,

t-'ij ll J.St<L.rl jl .J5.-,r*, lt .ti.';l: :L--,1 .:Ul al.9.l rj-"lil q .1,-L.'

.str"r t Jt*.(,_ & 6lj: ;c r) .r;5 -!*-e

tJ xn Jx c--l,e olf: gb,.r-hrb 6lt g rl;l +.r..; :uf>

Xs = o.,r: Jik-l Jrt.li c.-rjl jl I ,-,gt, !b aJ x $f ,=i:. .C*l o:t-X

J:t-.; \t4iJ t jGg -p t; oJ-.x.:t--*,-l CWI jS ;fu' oJ.:{g

,r:-5.;U'.;-i .1: cr{-U 6st,;.-l3Q ."t-!"1 lx-xB tlJ, sr<iU-l

t: LAI-p .r--i-r jl ..r-tr"f k(\x-xil y'-t s Jl5s. rtnl 
"|,t5 

s,lsT cr*q)

6t* u, € rS e-y> ,F + b-t1t g-V I Fo 4F-V \ b c-,n5 .r-L ,lJJ"JLa crL-j .p.l t :J-

;-*,1;"* t-q eS 7 c".l: A-\V aJ:L" 
-,11 

6

1r- b

^ - A@lo\y

.r-:uu,(o= 0. rad/s;4F.r-ts.p ,@n=Jffi=rp =\Lt.radls u.:-,ltt, J,-r..:.i ,,,st

T T iFt!.qfr!tr

Ho#--'
ffi-
t
hx

fufuQs.9be;.Lii)

o

:4.>..il -,lr

@

o

o

:,rll: x C.*+
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.lt; e*lr" I .-ib.ll- F:.ta J"ai ?V h

fzn" =*l -2k(2,x-rr)- lio-=nti

.. 5k 2kbcosov
LT-4

,L,,.,i=Jw
@"=@n=JW

:4)'u, 6

:! c*l llt fr,r"*b ,J*itS,i

=lr
.+io crtSi

2fr Dp Y-1 Ui,A; r> ,g Jr" 4r^W qr. b1F ,toa" afu,,,t 7;! O

.-t;-o ttl-4od*; ;t Otie ,rtU, c"!tt9a ,2 t, ,ffi,4a JW ,> ds C/-n Sloslt ,fg**| A-l Ui,b, o, by.p c-lat )l O

"ypt .rttut 6se -. n/u;"-t;;t ,tstn ol',-a,,,t u-t ui 16ot g*h , e ,fiat 6ti agno utrl / o2litotl ,21" ,fu .{
.i/rtp a+i >s^ rfie

A-t djtoi df,...

..r.21:;lri t = fo kl'{/m J1.r, t{ rJ 6- G, J. €f -LS to dj:.-,g

l.F tSss s. }c,>l1lt 11c = \Yo' N.Vm c-lt v-* !,r$.rU-tl 4
t-*'.J.,1r1l1 rlji 6il J.P = t' r I sinf rl Pa 9-9L:. Jt..l.i .J:Ss, J-e

otF q lt t-! ./-l4..tf+ .r:-,t o. (\ .-r) # -rlt. tl.1;-* I P p :
..r,-.11i .;,.r, lt qt, q r;it- JUJi ,Sti .Fll+ J o).,5 dr::., dt j jl .*U

(:-,-1J-lf .l- i.t f:*-* "* ,*il5i r-L*' t l'u.,l :.1:

,€,t

hn ci
QSo.Lir g;b1p J.ii)

''=f-=try =27'e radts

(=tr#Wr=o'4e8 (tv'es)

:ti,!;;a A-Y' rJsL, ;t U-b crlr

u -- 
Folk

^=

- t+oooXsoXro+l/bsto3)'l
=

= 0.00528 m t- 528 mm
o
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tlt olr,i 6.,L>1,-ib,| A-Y dn

il-/r.l;;a A-Y \ d:L, ;l -11.i gl.1

6 =r^n-'l 
zful'" -]

Ir-@la)')
_ ^- - -, 1 z(0.+st\tol 27 .s)1
=tan'l-:klrrlreW)
=I.7L6 rad

:t-*,1i':+ A-YY aJrL" .i,11 da ;lr d^-- ;l U-! i5f Jtt' a.r-l l:

o

xp=X sin(art - Q)= 5.28sin(30r- 1.716) mm :lr
:o-U:51-r*. s t' 6si Lfr li .:.-l ;l_r .-! q l.:rt- Jtjrj| F6 6.2rr'

Fr, = k xo + c ir=& X sin(ar - 0 + ca X cos(ott - Q)

:L ,.:-l tlt, Fn tltb 15lt>

(r"),*- =JQ*(Y *Grxy =y,t1r1;r'
=e.ss52s@

=271 N :lr o

.t*i,o CrtSi

*/ zp,, stu,, ;:,,;Ty:,,'Yi:":f r:,:: :;"ff,:;';;;T;':,i :
,pt(lLr' o ( @ 4, lt ctrgo ,,0 onr^ o(oat. *;,t2 ,ta ,/gl ,tp cle fD qU ,> Q clufrsU;'l ,a4!) ,2 .l,rl4Lr'
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.4t; er"l+ f .-ib.rl- Fii..o J"a! ?h,

F= 25cog ol N

A-rl <ll- Js.i

",1.r 
oJ.l5 -<t$.--- )_fu-t ,l-l-* --* Jtl-0.

o)9J-:vr ,.r-it1 C = f1 N.S/m tlJ, A-tq d:-. a:--.-
jl .'.jL5t C-! r-:,tr ;i.5t;t .* 5l.r @ ,-tr,,' ,*itsi
l"S tF :l-t+ .>^-o .*-22i t -"-tr, o5J,6 J:o5VO mm

..t 5 ,r1t-;1lA-tq 4L..- .7l;+ tr r lLir -;)

J-IJ,A-[q d:..-- a:^-.." .5--9.; ,J-S.f JtA-Ol

+5 jr.+ ,lLa l-l qj) c ,r,t- .r'.J,, ,.t.iti Al = l radls

.rf ;.:* Vo Inm jl t_ti 3*! r;rlr 6

s = ool1N.s/m *lr

p -p 2> L-; m = to kg fr+ r, ,rS;! A-oY

cgte 9 i*l o-r-i .ll;-,9i ft = f kN/m ,_fu q &-

-,4JL-jt bi i aJ >f4 r-2le rlitF=Yo.cos\otN

a-S uist' -lrll t+! 8)> X r:rl: '-t-ti",, r*tj.*

t * (.j-Jl) *l-tc ),*-s4-l*?-'4

./_tayt? U l-,1 l'-ocrl: d/,1 .J;5 J*.ni (J-lU 1.. N.s/m (-r)

..rr5 r*,-Ur rl 6" ,r(;U-t

A-Af df.... JK.i

6tr;l;-l teF = F. cos@t &i-;- 69r;A-ol

Cri-i.5 5-f ei6.t @,t )l$'.:t-Sg r;l9 rfi.l;tL,
9,.:-l 1.r.Q .rrr5 a:^-... .rUL; bl"J' 3 n

Jlit *
,S-l-* r5 +5 g_f ofi.l f5 nS 6,ssl9. V)
@ /@n= \ .2.r 6.,11-.rl t*! c,b d.,1-p q .:*l 6"-f

(..r;l: 1.,1 r9-;l.ti, Fl-t-

.'jt .ti. JFL..

912 u-f tlS \ ' lr- Atrt, cir X ub A-f'V

c = o (./) jc = 0r. N.s/m (-i-Jl) 6 J5 W G:y
.r:u

(.ijl) X = l/f tt(\ .-Y) m

(.-)X=Y/YY(\.-Y)m
=tr

[ = 100 kN/m

F = 1000 cos 120t N

A-l'gY df.... Jf.i

1-fu-S oJig! l-e ts- lJ? f:.-::. .(,- A-tA

t-..^i,16--7; F" .-rtt crb ti 
'$_r:1, ,SVli Ly

,-r-g.rt c*j r5 d)t' rr Jt .c*t .$b @ ,rg t J:

6L-! url: r-5 .r..-i cJ.rt-L ,J-5 .-it \ E \ jl @/@n

l; a:---.- ( ,-S-l-O r-Lj sJ,L-,rr .JbtS A 
='-t- 

L. ;.5 7
..t;5 '*;

6t-*,,,/f -# \". e,l:l l...t Jfu 4tt,A-f,{
d-11Er ,rlL c = " *.t:o t> .:F,l r;19 .r(;-7.11r

P! r:,.1r .li gljl q 6 to,S--rr- .*g-f 3r,9-rr.. ;*r;
.r:L? tJ Vo mm ;l t-t*

(l)< [/qq rad/s u @ > 1/41 rad/s :lr
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tAl JEt... A-f ,Jii.f

--t' 
6,la;;,>,2 r5 oJ.i olt^ll gr;r ;:r 1r A-01

?lL..J:-^-.i ("^,-ft- 6lslD @/@1= \ Jr M u'.LSt
c-j ,51.,-.C C-l* cy--j 1.--> t j:V ir#; c#t

.-, & itb s ;1. ai,9l;l q 6,lttl

,lJ-)l .1., ,Stf-l q ./o kg 1.ft ^'. 621 V A-OV

Y N .S.1,=-,r<JU-l t* u. d .,rt<:'l t rJ$ J-a, Ji*
-51 

.t_#C L+it? t rnrn ojh-il , t-r.l JLrt6;5 +,

.S f f mm r.-:,.1: I t Hz ,.it5,.l L ,St'y u*
e -F * ftE urt'rJly. r:,lr,J.u gL+il l.1 ,lE .(JJrrt^

.I"=A/\omm

.-t;5 l-t- L

vlr

I

I

A-AY rlL... JS.i

xn = b sin416 . Lrl., U.B jsx ol.lt c.5; A-oA

+*lt @ St'- ,.J[.St o)9J-er.r r-? tr .ty,l g;,^,
9J-q.r' \b ;l ;'S r,lll r, c*i m lf c-Sy

I

A-AA dr..- JlSl

tk," = rl* :lr

A-Or <Us JS.t

ss )-fu-s o$,J l.* * - fJ- f+- .<,- A-Ot

St'u 6.tJ:, i,>; (a/an = \ ) lJ-.U g,* o;ls j h,-l;

j oJ-i trl-rr. ( ,t-l-e d*j tt .t-s e )tjt Ji;r.rt^
q-h, U-11 c.b -,1r l-2 R1 .'.5l5 J..a;r s.bst , /\ q ./\ 

-11

,ol-i r-t*, @ / (Dn = Y Ltl-y' c-rJ 5 Rr tf lt Rt .J#

A-\ I J<-! t(J u lJ .-l.at> 
6l.:.i ,r*-r: ..r.5 u,-U,.

.J:rr _ll-p .J/U, ))-f

o!-l .lrL.-

6l;lr ,,r-b .Jl:u.S J[*i ts - f f f:.-ii, A-OO

'S-l*V '-* ,jt-S t C = ,ll j-fu-t ,-S-l-* :-#V

f ,J;1-5-,t i,:3.u.,. A-\ \ JS*i,.11 orU:".| ! ..1|fi = 1Hz

.1i,gl;l r, r.5 rJ7 dJ-i.r.i ,it-i> lJ os,sl9 vt5L,* 69rr,

.raL+it? tJl -gt.11 o.t.;:S dt-i 4J> +-llr co.r-9Jau

.r-213 f.;h*l cSS-* dJt- ;: rJji.i jrt+; .li .,1--k-l

1l crLi:-l ti .r:ti ?JU:, cs2\ 69, U yt7 .9-2lIL .51-,1b

.+_U JtArl ls sf j4.*i A-Yf 4Jrt',

/< tnr Hz L- f ) vllHz :lf
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.ft; C.-,t" g ,-Pb,l- p:.ia J"4t ? hl

:V -C..r5;;1t*; ./\o mm.ll oK:-r dU drtJ1l 6
.-r*!.r vlY kN/m Jt4 ,J:*- 6l1b 

'i
| ftA <fn < o/Y\ Hz *t*

xn = b cosalt ,*l 6r B Jl*"tl l:'a q A-lY

,_r-S-p 9 osyi c-...t, l, m lf cS7 drL,.r.1i.rr o:l:

oy lf .iULj 6 .r,-r-ei .>+ .,Jb ,Sl.t,lt @, jl*
.:-/ rL-; o.rUl

! ta=bco.ar,

I

A-tr dr* Js-r,

xB = b cos(ot 
"J;l 

67 B Jla:l fJ- c A-1r

.7.t5i 9 ossgi i*"*l.l m lf c-57 d:L, '.:;J.r, orlr

of lf .rtiLr; 15 J,-JJI c-+ ,,Jb ,Sl-tlt a, iln
fc*l -,1.r.i,7 ,s'-\t' ct;.r;j r[-; o:Ul

mi+(c, +cr)r I lu=-crbtosinal :lr
fk ? c\+cl@"=J- J b=

I m d-rm
I rg= 6 g6a ,t
F+

I

l-x
I

A-tl 4Us JS.i

A-Pf <f:..- JS.i

lfr -. .# ce-* :-r-f o6i-, 5;- A-Ol

:l.u,.l1r Yll kN/m 
'L 

C 4 r^ ;i 3.r .L-; Y. kg

6l.1lr o.t:S s.(L6:*.3: -11 &- ,-l .d. ."1 .J-i $l ;il

.)JJ-'L. .Utr.f c - oA N.s/m )-fu-: ,llf ?--t'
M alS;y.?.-t' U J-rLt $l_t',-l:4 t_rN c-e-

9-t K; 13t ; Y .,l-ti., ;l

N < \.4/\ rev/min

N > 'loYlo rev/min t
:tr

A-41 di..- JS.6

ft--.1- J;- f / 6il.,r. Oa;":, clrh--l A-1'

f :iia 6r .-$tt-l .J:t4yt? rt+,-l .:* ,oli, orlr gt-.i.i

t+) ,lrr .lJ ib- .rLr r3r-r J tl Sl .t-t-,-l ll .St"! y-i

4J J*f .uolr; ..."- l$ J+ .#U re -,rr ,(rl* ti*1t at.

9.r,-i 1: ..rftl t gt! c,ls U-f t ti ,'r..'- . ;;."

A-t' 4.... JS.l

J). J .ttr.f.Y kg .-r-: orlr gl"l^i ot51:-: lJ- A-1\

,.rUtl +:,b r5l .:-21:.llri .+l ."! e; ),a;' e6-p es:
,-'-\f,r.St-.,J6.,,', c)9J>r,r .SL '/\' IIlm rrlr, .r-! frE

-t-5.:-".- G:y 1r tr:J -ij.- c--!,r, aS \ ;f:t'
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tAf 'FL.. 
A-f ,,l+

cJ--i J-al. ,glo.;L rr cJ-i orb rrL.l'! Jt*.;J A-11

.r-ltr.f f Hz ,.iuj ! .pl 6r-rJ[. ditJrl ,gl;b 6

9 ft = Y. N/m ;-i c+[-j , 4 = t l0 kg ,rlrr ot(:-r ;;+
.,1r .Jr__iu,rr c = \'N.vm rt\ )_fu.J 'l-l* ?-r4
rrl..,r t+! 'Sf '1) cJ-i g jx )lJ-j' .Fl.l> $t*
.J5 ,h:.j l.l ojL ,u 

'pl 
;-S 7 b tuls,riL X = Y mm

A-?? 43.'- JSA

crlr 4t i; A-11 d:,.., -1, ^t"i *- .,^K*: A-lV

tr 6 rrr.l;ti 6lo-1L ,ts| :tt- 6,13 ,;ls'J;l €-6 coJ^!

d+Li . ffl = r f r .l kg ;r--t .J-S .s, ..f f_ll o Hz r);ls t
.Li!c/ ( = ,lVo fll ,-rtl-* ?--r€ 3 ft = \0. N/m;i
l1 o;t .. dI;61 ,*rk-i Fl.t- ,J)l tl , mm /l/ x ,,:'lt fl

Armx = VO7. ltttz

.J-Li r '.1 ,JJ J.

qlr

qF es-,*.ri -r 6ls,!-f c.Sy drL,A-1A

c#! ,JuV7 
"llr -U Oi -il .'i 1 cri r-;19 jt+lE :*

P lfr .tef J ct-teyb | = o eLJ 
-,1r ..r;5 ,f t oss2i

.t:a 6,lta l-,11y "e- y.x jsj.j.-u^:tr.,. j.a txi-,o jt

.r;5 f*r, c59.11 ;$-
t*F

Fo

A-tA dL... Jtgi

A-PA 4!.... JSI

Fl-b {r-t '>)f {-i # r,-1.-r,--;,pi tt'$, j)V
J--fS r3-lL*t 6J.,p CU 

F" ,ril: r, i,-! q ltA;l 61r.;

?-1e I @n S @ , ( 
=*.* ,: 11 :9->,-.rl;ry .*l*l oJ-l

.r+s,)ti M ulvS:l

A-Pl'3 df.... JS.i

t-* lt.|rL: ,.rt-!t'j-,11 rt-+'-l d-J <,- A-10

;l &- 
'-t 

.,t:;rq,-r' .fu--6u- c.F- -i)ti.1: 5.:-l

,l-- r;> \ltm"= \ kg f -t tt ee f*6L;;
.-rl7 rrl.p9.r tp -21 .ri 1,'--r f I l-l'v,U 15 J::Ss,

.3"t-, f-.l t-.t ,Sll'J--S .* bcra ..r-tr.f e = \Y mm

Jt-S- {-:i.! ,sryV.JL..afJ? dU c.*r9 5 $lori

9r ;-*rr; c-.t-rlL, .!r-l \ . kg ot(;-t ,f f f .J::-^

{5.r.;rb.$* .JL^ji J.rL--, ft -p .+U 6,1y. ;rS.-' .1ls}.

;l 
";U 

6 \ o. . N Jlrt .:lL:. 6gra r;al:.J:o./ cjl+l

e,_! r-r c*l \4.. rev/min U.-, rr tri.F jt:yV

.4 Pi* ,l-1.* ';,t.*t: JLa;t crt.

ft = YYV kN/m U AYf kN/m -,1:z

F=Fogin or
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..lt; C.-,t" r,.yb,rl- p:.b Jai ?hf

Ct-i .it.*;-rl u.l: j,-ird c--.1 ?t-b ) A-V\

1.6 uls-ta -,1) oJ.'! ,SJb.-f .i^t- g-- u. )4-zt' r55-t-
L- u-i;* Cyl.,2lte-f o>V Gtt.rlYo krn/h Uf

lf )l3 ory o" kg ,15.fr- fr+ .15 5f l-/-#
p 6t)l + Clt\ cri r: .tf -)rS.e olidbtn

cgss t.r mm oll-t-il c, ul5J+ .oJ-,i riUlrU Vo kg

;: o)t-; !'U;t, Jan 45 +5 ,_f-f .tr,/;ri-q llrl

elm t3-*, 4" dljl t .c*,1 .nV ,ll-e 9 o.ry ,rLj
g-L-s,J >9; slsb U-_*.1 .fftlrib U,

X = \t/Vo tnIII 9 Uc = \ O/Yf krr/h ulfr

50 mm

- -_t--{

A-Yl d:..- JS.8

.J t , P JIF $l ;J;t, 6\ 6;eL,\ ) A-vY

,:-t-*\,F .&u;..i-,st-! ;-S7 r,j,6 J<*,<"

CU .r+ .rl rr .JtjL.ol ,Sirl .i)til jl ..lJU )-fu-t
.rr .rLj tr aU+rF e-hlls 9 otj1F. sinalt ,glLel eli
, Lrlr 1l X ;si 9 n-5.: ,.1 xp=X sin(at -0) t"q ,>Sy

"p 
2 : ;fl(.L.al e J ll .t)\il :u1 1.-u l) . t -t-,1 o.rb A-Y'

,ll-e ?--t' c ai -2, eJ .:*l cidx -tr.dx ,sl4..V

jrL5 J+- 'S-- 6,e1 | ,J'\;r-l .rl ..t-:tr.f i-fu"t
(.+-L; fi-iJ ..)i t1^rc -,;Ui ),$; JlF,.;l

P=cX\o|fi :lr

1f $f drL, .ori o)ll L,t:j t':-.- .5ly A-11

fr-l lrr il .r;5 ,f s o43i grJ,r p 
- 

J.lsm

.+-U .fy a^.b 

"f 
l, .:ULj; ) $f Pit' AOC

*lr

= o,:u.coso,t

h1

I

l--
lra= bo cos all

t .i+ci*[t, * r,f\

:l_

A-tl dr* JS.3

t I d r.1l.: .1ll 6lo;t- ,3il -r-.1.g-,1t(;.;J A-V.

.Lssr.rL;-ll ,'Jti rl.url.1.r lA mm n;".|r 9 o Hz ;LS;

F .-rL-j s ttt = l kg -,-.lt cJ-::f 
'F 

d fr*
y ot^(it r,-! f .+ lfi csf .-r-tr.f k= \/o kN/m

u:r.,- r:rlt -t-.|-t lt 9 cJ-i !L-t dtij? 6kil..:-l 6g1

,;-l-* ?-t'.Jr)c/ ,.Jt:i t"tt $7 gp I ls Yt mm

.-1,5 1.-t^, l2c siS--9

A-Y. df..- JS.8
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,Ad ,+l- t[..pls,itrtrl A-f oi;

-.b pl'..tf cpU.lf A-f

.tL+.tt? J-;:, 6oJ! .rt-L;.;l .,r, .$li"/ o;! .rt,.lhi.,;l J:!L.o L-LI 4rJ.." ,,r.: :-i- gt-.;l .rt-:l.j tl Cf y
eq":J ;.: .:-t-,1 elS +y :y,, (0) clll1: ,.b ..-l-." l*t --l ot-.:L;.rl .l: 6 Ji- st .tf ,-l :lt q-t, >yt @)

.JS s" ti,-l cSf oJ;W g.h 9ls j.al ri..ij jl.;3: ,5."Q: Jy."t

A-Y .gL-rr:n;: 6 e1.;i tr jK- oVl-t.gl.,1l: .J..a lt--?-l .,JlJJ.r ,."1-r;11 cSy aJ:L, d.r,-: f+lf
+-; d c,*l (yt' t'.i-l .1: cl)l.;! a, btJ, U' riL-a .-r-lr.l ,J-: +:,i5 .il-,p5 J[ill ..fftl ))_f s> A-\" -l

\L)tt + b-y.y g;Lrtb )l-t **.-l- 
"f-ta-:b 

Jlq ,:yl, p:*; .ll.: C-3 s,-la,t- Jr':" 4 .91r, ,n-.- rl.li

rr;.!r-L>r;-,;h*rF P,.#J"jl l.(1l ,Sbq"dti..it ,:+!dt+a5 Gt-r;F€cS7 aJ:L".1:

cS-lL- 6La,r3LLi5 S 6S-,: J* .S ,-l o:L l_2 ,rb ,gtra:..3- S*J_f f f:3"i oJe.; ,J<iU-l J:hj C".-.r-9". ;l
.JS 6, JL J"L; ffu q l, ,&K- jl ,r*U-l J:L; c4r3" ,r .rK..ri- c-4; *iI; 1:

dFt^ ,l-t' t lr.rti .St\al .rLiL;1| O) e t- s l-*E rt;i ;h;;t (a) ,>rr- t l-r )f e-*, 4<ll tSt+ q

.'JrL"al .rUtl ^l:.-' {r. i.1it-" ,a.,o: .llj L/)r. )1y s,.fi 7-b ol} ))-f )>A-Y I A-y 6Lar:n 1r 6

'fJt'"t l'

4q" "!.,.Cl.llc ci6tl
:lji a-"=".j A-\lb J<- ,""i -b I l, A-\1a J6J, c;ty<. 4ttr .t* ei- ,r,l.ler .rf-,| .JU, dtJ:e q

O AJfi J;r Lnlibi5 L# ir:l:;li .b esL-.;l .-t"o:,r,,)tI ..lAl :* y,r<iU-l J:tu c-j;".l: l.l p-..r

::i''14 aa.i

P ,ng

(6)

A-rr Jrl

o-mB| --4

.c-l ;! ,r<il:,l 6Jt )l$' P 6
.&'s cos rof

p+nl4sne '*(+sino)= $ ricose

3

(c)

4tt*).*[*)='

F'q cos ot

;l orLi' ".1 li .-rr:"f dt:; rS tlri, tl 

:r*' 
0 6lnlel;./-t?.{t- olr^-o r, lt ,,.-a :l;i r.=".; A-\1c j5;

:f-te ,L3f )lf u,':ly 1 ,F r 6 2M o = I o(i Glsts 5r,- aJ:L,

(,' 
{* 

*" 
)-(t 

n*, e 

}f 
."', 

) 
- 

[ " 
+ k ! sin e\I *' e) .,o *,,,{*.o, e 

) 
= f, *r' 6
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.lt; C.-,1+ s u"b,l- fr;.i,.o ,F ,h?

CrJ, p+ ,?tl 4L, rly* t: ,S)l-f 6l-a,2j>,' a;3 ;l In =7 + mcl'
ml' /l\'

=-+ml-lrY l\i] =+.riJ:6
..:-rl o-t i

, Lrl-r e-r 4-?-f l-.r .:r-' ;t5, ,sl:- € l.1 cos0 =\ ..1 sinO = 0 
--* 

(Gla4-Jli &-S dtet<" ,*i; 6l;t n

.t-rrl lj Ot* q .li 6;L o:L 3 cry^- btf *y jl .,-: ':.57 d:L', . P = mBlL

(A-Y0)

riL' '1.f -zlr,,' Ms= FdlY 6 $b"r Sl. Mo(cosot)f Io JC q ,tS)L o.:L g3-\ ,cr, aJ:l , c*ly jrt

ts--J<,- ca; -i)ti .t" Js aSjl--.t JJb:f J) 6 Str a:-:l: qj ..r-tr"f O ,Jai: Jj,- .-U Jl..;r.l ua1V 6,5y

rj,;--l;t ..r5,r, ii-'-1., F-r{ eS7 eJ.:L".--a e-P ss,.l..-J €,rjl; J.lW Jb t) ,r<ik-t .gLa3rj -,1t 6

.c.-1y 4LL"' Ji:l*i t 4,-l{.;: J:Lj Jt- t) FU-l ,gLa13ki5 slost:.9.r-l t djl*

JEtil .il;ri..lt r.dttlo ,.SU..

,.1-l;t*r .J::-r! .fut<- J.;t-*^ ,6L; cJL-.'6lr- A-\Y -9 A-Yo aJ:L, 6 d,g &r-y" ,d-t' i.r-lt:

6+2fu,0+ol,e-Mocostot
1,,

? 'F.5Lae;s 
j:tL ,J-:*-V L: tii l"r A-l I A-Y .gLrr:n -;) or.,.x 7)* utlst 45 .lly.f e7.i -,1:

A-\1 J,5..1 jltst * ts_r -;: -,1r l1 ri_r-r tll )l ,PV e.b;*j Jlr+ .rb llri orLiil ,ry Lel Glus cSU., dt?

Jh; t^tle) (rbv aL,.. L5lri) 6la19l; L,)9;

6+le++Le=W

:t':.--rr FlYrg

(A-Yl)

...c k Focosot
Xj.-X +-X =-* 

,u2ffi^
r- c - c

' 2mtDn 2Jkm

@d =@,Je =*,Joo*-"
x, = Q s-( tol sin(alrr + ry)

xp=xcos(ar-@)

.-rt'tX=Ml-^ -t,l r J

6+!6.#t=ry
o,, = J-4kl^ =2Jklm

r- c 
- 

c

' 2me), 4Jkm

@d=@n,[4 =*$6k*-r..
o 
" 

= c 
"-c 

a'r sin(alrr + rg)

op = @cos(al -d)

o=r( !4n)=, W=3Fo[.r,,/ ta' 4kr

tt-*€ & O ,& Jf rrt*S grl .,.!l .5o'-f 0 .-sU.S ;t- 61r,, .c*l o-t .1

M r =-[r(z7r)sin elf(ztlt)co'rt= {f ,, )t

.J.o:.rr rfl3i

j-r! F.*.;l:f;L -,11t:...15 6st il J o)1.A-\1 J# r.n- P h, d..iu Flt k6;..it J-rra r:
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? hV 4- r"L-+l ,jb,,l A-f u!;

JJI:S r^ ".y +.5.:*l ,.r*k-l .glr-jl;.rtc..,q Mo/ked J-:t, a-:-:b qj .rt-S,g ko =!1112 l.dt t:
.t_*C :la.-l Ms.iti .r;-;t-

\*s o-+, qt-5.i-.*lp ft--.| ..<"-f etn"-j).rL;tte.it.l! |a; ;llll dx 6 r*5f 6$ ^aa

,l,b .t 
"5L' 

.i!rL, srl9i c,*.t, -;t5 ..'-;, :s G-3+&-t' }tJ q Jl-t,C,ra,t5 ir:* jl o:Liil .03)te +, ..r11:

.I5 JLI cJ-21: un_2 e u.- 6 l-r :! ft...-l drl.*!Jl
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.dtj e-t, I .-ib.rl- p:,La 'F ?ltt

A-V /rrt i 41,i.,.o

;lr-i orLi:-l st.t' \-r- ,;-l_-3i 2: 6 J3-ri 4 1l 61.:L nJy.;

)-f-1, ) o.r.19i l:-J, ls cSf d:L, ..:-"1 oJ-.-1 o:l: dt5 J,(-l' s: of u'
u G e e 'J p .-6 ,:.1, l.r O 1l ,*25 ux Jf &-f lgLrrlLg;, \J ' J J .

O .-Li; Jy isy,lr,-j LU 1 rL,l or: ilJ O ,Li;;l i = .11 m +L.rti

.# P* JEtit- .St<trl .11 ..t-:;t.r, ks= '/10 m ,rly

,glu-jl; ./-L?..rt+ .#,Slt olfr )* 4,.1, t*:l;i t"*'rj:.t:.

olK:-: s:0 u|,;rq c.4* .€'l 
-)..:.-l 

c-l,o 1l-r.i, 6l;l: 6 0

ri c-,.1 lf-l g-r* 1.ri ..:*t :rK:eUrU c.-$? J) o$ .-,[i;il cl.,a:*t

.(#--ff l, t'b 5.r.- aJ:L,

mglsin7 =mk'od

0+4sing=O
ki,

a-J:L" J o)-H sinO =0.-L.xL *_; 0 *t*;r.C*,1 lfi )l ,fu.95t' aJrL,6 Jpll a:-.:l: r.79;

o

=tr

:tr
:gr-:rl: oJ--i o:l:lit-ai...l,r q 4?1, tl

,=rom=2.ols

bu o = ro6l

..:-ii l) al_f ,". ,ll-r" rl ls 5 f

i)*4e =o
ki,

.-r*:!.f l) O_s_te q o:,U 

- 
J st-s+ J +$.,,r J<* .* J,_r-St @

,,,=*Foe ,=+=arF

:lr

.rfiLp ea Jp d>b ,> /e CtCIau.O, s O" 6tog).ot)t gi ,S[rr$n UUe a.O <w;"rf 

O* 

O

.r4l'r,r" apttl )te st u. dtrtt 1/y',-n etry.t ,-(t'i )/-A cN ,4i, oo-,r) b. togt"2; 6t7. @
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tfil ,.r"1 r.L*"|.-ib;l A-f ,Jli{

A-A ditoi dJ.i,,,.

.g-,1 ,J-t JA' Cf y .2t I J* 4; J m lJ? q .>lj{ +
6t( r:l Jl .o-t.: J.4l,. ;SL p *ft c+U ! .o.a r.b tu Jr dtpl

J4:" rr-rt5q<J r- r-t-iL.r,o ft cttj .gl;l.: ,,-o ;i +S c*t, c# Jlr

B '-' jL. .s-t-C o.:l: /a = b sinat ,SJyJLa cS;z.li q d c,*t c.l.5

.:-*C.t-JlJ :L+,-l .* 6 A" 5y* ,'..it5.r, Jiji r.!,1

:g-rl: ;j) cSLncSjL orL ;ta.il ; t^.,,-hrte cl:3a .(arS ,f f \
ryE- , i *9e =6kb ,in*o'V'*mt
l(f,ti" t -tr) \L,$ c!,e-s d:L,61:-.'.i ,F crr:t ol-t,ctr c,^b../.s.p

.f-t€ O c+ti ,^Li: Jf ls cSf yehl5 aJrL, :r[>

-[oi""e)j*'e-o[i,i"e-r,)i*,0=Lmt'd o

*(l 
"n 

e) ":' @

.st.l I

an=r!ffi
(!.rS.,. u;d60 bt&_f ef 6):3,.rrlr.- r,-J-jJ.r-Si dL-o 6.1, =61)n=JW t*l.le:./l_lr

.roio o6lj

e-/rl & ,> 1, $A c.Flra at, c4i U- lu-l+ ;l eU SbW ,t l& hi ,& fifnt

J-o,, ua gr(t.r-(tt-t Iu=L^12 , ,o=Y o/pQt-t 6 +ale=ry e)t* a. r1;a"t 11(t

'>fu sfi.. OT t. >/t uArb Uil,intt 4). 
fnaly!

o

o
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./Lj 4."t" l.-ib.,l- rt*.t$ J€i t|.

A-1 Aitoi 4J,1,,..

gr$ ,JAiur;l ,.ll* 45 lJ ,r<^r J.9Jr {ilq:-l 5,'- drL'

J Vo N/m r, clU.r/0 rrl a-;1.1-l 1L'-i.o. kg -tll dl-.:.,| lfr fl '-l--r-li

:Jri{ ,c*,1 o}L..-uq \ ' N.s/m c.l-* v--e
lJ-'U,JrJ lrit5Ji (a)

cr,-lJ-. ..! O)

It' G,*b c,,*iSri (c)

l-r.l gt -.r- ry"y, (d)

l.l.tx t>s-ILr1l = o +li*J )t Jx = -./Y m qaiJ,. J) dF.:Jl-;l dl.1-l O 
:tn.,1: 

c;"-ly oj)tr

.J,-y-91 .:-,.t, dt j jl 
'?E 

OSS*

, O-r+ .f*: ;lr! o:Li:-l >2jt '5 r> l,:' b}.e q {'i/ltcl l1 *jl ;-l 0 6,la''-2Jr2.t-t+rt+ e J ; t' :J- O

: d g 
-) 

rg-l .:-.j,0 .,l.r.L .91,,11: 'S x 6sl;;l ,';:' 6ly.l, f* :l;i n^.."rj coS o:Li'il"r 
-,11 

al,l-,n ost'

.t-tcr' .:57 nJ:L-. 1: ,a.Jl-nil 6ly

lzn, = *f o

" 2k(a) a', =:-3m

(b) 2(a,, =?'5m

-ci-l<x+F=mi

- Fr=L^r'6
2

mffi
''=l;;={;t =r rad/s

- I c l0( -: - =-=0.0667' 3 ma^ 3(5011)

r -..1
EMo=toJ

j-,-l rlrl: tl,p tr .r-!"f i= r0 o:t' \ dF d9"Lt d:rE cJt'-

;r .:.,;L-c ;-,-l :lt-l l>."i,l t: . p =-id :g,lb .ttt::S aJ:L" -;.: a'lr,l-,;

ci :g,-:rb x:l*,I tr l.2l al:h, .l: t+i ;l I SlS,L.al 6irn

-c*- r*-L^t=^,t u i+ ?l**!L=s
2 ' 3m 3m

,(A-1 d:Lr) lf f ttU-, rllJL-l aJ:L, L cly oJ:L, a--l-c'" 1l

:l5 g--r,i 4+J dli,r, i.i.'*'

*lr

Ylr
..rs!a l) o_t_* 4; )!-J, J lf ,rr+ ,-t'l6 t tr\-l il

(c) ad -- o),,[i y = 0Xm^0667F = 0.9e8 rad/s

(d) ro =Znl@a =2n10.998=6.30 s

rlr
*lr

:r--J.€ & $f drh" 6l;,y-lf :lf .A-\Y aJ:L";l

x = c e-€ "" sin(arrr + u/ ) = 6, -(o'oooz xt) sin(o.ru + ry )
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tll :^L eL^al,,ib.,l A-f oxii

*=-0.06676"o'0rt67t sin(o.eeSr +ry) :J.-i6a \:,! J;-T jer

+ 0.998C e{'*t' cos(0.998t + y)
:.;i"-#,_l * ic 1x st = 0 a.t>.J -l:

Y'o= C sintg- -0'2
; - -C.0667C sintT+ 0.998C cosp = Q^o- v'wv 

' 
v Jr'v/ - u't" 

.u-tut Jt'1 \t s c.aly aJ:L, 9: .f- .,l

C = -0.200 m r/r= 1.504 rad

.r = -0.200 e-00667, ,i"('.ee;; it:;r:* 
t +ir-':-'r c-s 7 ':. 

f

.t .co,:lSi

4ib. ,60" x t; ;6u,* Jw a10 "jr o;t/p ,> 4 ,rhu .-a ,7 0 a.4et1 O
4J.X<o 611l aa 9 c:ul, c-,^-il 4J Crib .'*+165 o 6l1t or.afr"gttr2t"l,,fOor" ur4 D r>AlyCltrF Jt6,ot 69a; O

lz-t F - o ,fi,b.,ra * -. /rP* I ,^.QUA LA cr^L
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;l-j &t" S .-ib.)l- F:.t.o J" t tlY

.riil )t - Jjz --li;,*- J5*.1 Il':-" i;1A-VO

..L1 or-.: Y! Jfu j4-L',.r!-tr.-J il 6- rl ..tJ.2jS

@r=

A-YA dr..- JS.i

.( .,-:.(-7F ,JVJtf,t 
'-J L/ttjA-V\

\t,J" O JUUL- JJF dU 4,-i., f ls r LU q ,'.r't
'r-lll

O &f 6-S L1;,,.F ay 5;U qe-;eA-W

.ll;-,-.ti (ol-li orb ...1t r: aJ),glu.-L r-t5,_f.a.i, 5,- r

>):-y o2) oJitjr,; A-A )J-r.' J3-- ^-*;e Jt .c-t

f-fi'i7 f v :l Cri )l 'rj5,i..- t-' da-f suLi
.# -b-e Jt$L,l r

.r*5;r.- \ 6AJS &ULi (D't ,€,J ,_,-161

E
{;ffi *tr

l\bt-

lts

A-YP &.... JS.i

tr =l1l :lf
A-Yls 4U.... JS.i

T =71t

JFt *

.,jt .ti" JEt,.

,J-.iil d-.riJ, ;r ,r(- il*' *. m ltr *..g-f A-W

.c*l Js, ,I!.;b lli JF Jl"-.,yr 6 o.t.i orl.r dL.X.i

J4t' )-rtu Jf il3 a^ip -2r l.1 6;;5 '>LVy rs941

.-t,5 '-; O

:lr

.-LJi .5.7F .it t-; J-*;lrrir r-J.rL, A-V!

\>-:,tJt..rr-,13i .:*.r, \ ,Si t t!-l t l*t \ oJ^i dJ+/

P-e 4 C- -11 
..:-l fti rl.u.l 1: ,$t, ;Ua JrL;

.-t5

.l
A-Yr dr* JSr

ba -'{--a
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tlf "FL* A-f ,rl.;.1

caLi .tfdl; \ }az e b-i.tt t i,; ,f_rf t

:* i-*,r-:*l .rUL; ,t-J, t or! Jlt-Ji ,-rf y :t
p d)s 3.r.r.l*l ,t:,tS-S o.1l_rilZq -rll f-E )_rtu Jf
f y :16 aJ.'aU.;) 3 a-r..i ,F tV Cfr \m 1f * &-

.;i\* ;Vl 7r d/l 4,FrJ ..ri1tr.;tri F_r<,- .Jrb r,
uV i* I 

'r.r.-1 
,.11., 6lr, ..r."!.f T\ trtl jf o-t-

..t"-rji.l,.t, ,s,:,a-S o_1l.ril .gt o,.:J 

- 
J elohl,t

- \mr'1=-
G,lr,l -t

A-YY {[-.. JS.i

)-rtu J_r+ A-w +Li**, J* C, .!:-r ftrr-vrr
I o:f ;.9:*; l.l (;-5.i[;L_t; s_9,_r,,,4i-;: bVy n, B-B

.-t:L; o*rE, A_W rlt*- ,_,,t,.a U t;i

u-ttt:*_,.5-rU .l.l c<,- ;t ,$-, ,tb .,,ti A-Vl

a-,[5 ,L-.a,ir .<+ --{ O +-f ,S-S L--i J ..t^i }5'J;
./Li .,5l ..' ,.t oJ-i qrlj:li (o-r.l orb sLLi d) 6lutL
lJ,-<-"J5.rUL;,r,.rt ,J^it5j ,r/ oJjtiS g-A Jf
agi ,St-(,h.ol t l.* 1;F f y :l eJf )1.r.:S;,.r,,

'#.W-e

=lr

A-Yl df..- JlS.t

Ita J:- A-Vl d' *, JJ":_, .-rU JIA_A.
t:Ul -t ,*,Ji5;9 rr-si o.r-29T 1r cli*y ,-r. B-B

r*,-[L A-Vq di- Vl-f tr ls ,i s or.23i .- ",..r, lt .e-f
.rns

:lf

A-A | {li.s JS.i

o!.f .lrl*.
+;O ,Sa3S ,S-S L-n, LA u. trb dJ.- A-Ay

o.r-i dlj-_3i (oJ-i-i o:1.: Jt.lj 6) rSl4^"t- u6 J...t .(,
,'-; \ B'B ux Jr .<"-f .rUL; t-r,-t R .:*i .i.*.1

f t :l Ctf il..t+s i--' A-A )t - J;> .>1;l-s 4,-y
.4 -)zi-e 6,rS st<Lat s 1r,jr

A_

A-Af di..- JlS,i
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.lt; e-,1* f .yb.rl- p:.r.o Jai ?\f

L--....'., ---.-*1
I

A-40 41r..- JS,i

PO &;: Jrm lfi \,-/te- +A-41

6,.1t' ia;6lrr,C.rtiL9i clr-'t S"JS erL..,.:-l o-t-.i

?-,t' c", 21 6,-2lt-i. +; dljl n-r .J,--r.li u4 jtV (

9r-ja -tolr; jlf,'. i.-l.' c ,-S_lt

A-At {l:* JS,i

g o1$ u, t3r u,ll ''. :y-f 6 .,,tK:,n rf-lV

)9n J-f Jtf. uit'irl JLif1. rev/min uf

,'r.o:? 6 .Z-'l 7 * r ,'y-l oJ:.ol gL*; 6 -Uils, OWI O-O
V-l(*JJl

.str.r s-r-r >tji JL-, 6--L ,;S.f \ -Pb ,p:-
O-O )r2- Jy bI Jylt3 LW -t tY kg t;t, lr ft
lJ JL*<,- * tV;l .i- .2l k ;;;-.-L-iL \ ' ' firrD yly

..t--13i..:--.t, rll-l oJ*i ttf l+i 6il J.,l-f -f 6

& = f^y. N/m vlr
O__r

: 200 mm

^{'o200\<

b .__-._ ___

A-AY 4[..- JS.t

c - \ hr*
t ^ - yO\l;

Jj-- m lfi \ oJt-i 6Ju,.;i ;S-o grr rf-lf

.r-g-e .,.:-l ori )rJ ctrt3i O 'Ail;t c.tilif fE t-t-
l1 oJ-! orl: crt-j.i e--";j-r Jf &-f ebl-e:f,, O,-b

.J5.'*.ri

:lr

A-Af df.... JS.i

+J, ..:-"lY kg c;tr;-{ {ttl .!, lJ- A-At

f:--,"=- t-r- ^ 
S J;5 ,J*,t ,Ss* l: d-S !,5 \/Y oJjiJ.r

";;l,4Stt 
J2- ,5'-rS.rULj # ,rt.f .J*:U \ s

.t$ e c's,te 
"!i, ;t!, 

JrL;

A-Al'g df.... JS.i

,Srj\ &; '>U';fi,r,*b d*;tsi 6lrr A-Ao

t.ly.t F a4U .-t-.19i .i,-r, .Slohl-l ,g Jf 1b+i-19

roLi orl.r dL:.; ,jil c-*\-f 11 4s ori ,.fz et* d\ J*
m I a*'.W -rr rjl-i t ./e f-fr "11 

.r:*l JrLj Jt- tr -ljtt
-# -W-r-

:lr"_b Ft'- wl\;
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tlA JFt*- A-f di.t

m f* o *;1,5;l f.-' .<"-f .rULi T s9'4A-\,

p e_t: -r dF drr-.t s*Ji' 6f 9l1r LH -r

.-t.s '*; ;)l-9-.9

A-1. dis JS.i

r- .gr)y-i Oss ,S-- ;l m 1-fr \ Ub lUar 
A-1\

iLittt &- .,1: ,-l O tsy 1 oJ,-! c.r,-y c;lji- !:.tiJ

dLi l...:.,i,r 1r cll:l;i Ul.14 6 e:^, t i(*l o$ 111-

6t 0 = o i :riJ, -,1.: ,1;K- cJt- ;l LW -S\.J:S,)Lji

\ ( <F 
"1.-;lr.-, 

drL. .;.-;U ,-s-le 'tf \ o-F

e*-.lj_f J;-- l.; Lt$ ,l-"JJ .rUL; T s:,-tt.+-__H

.+5 j*{ 0=tt/\

:tr

A-1 1 d.t ^- JS.i

YrA

gsinp

f y tt .# ff f t A t; ,-f-f ,ilriu,A-M

f t 7titt.c-l o.tj ilJ \o m g!; t J:L, et' P
L {r:*l5 Af r b eW M aL;: ;*-,;;.:S h ,SuVi

:*: B 4;yY--i" ef y t r.1lr JS 4;y*, 6Ji -;l E
'/{ m r-ly h 2 ,.. :,lt :lS M <Li.i.,r ji J-, 6 t; ,l
c-r-9Lir t.)y.(-"-f .lLj; ril: 6 

"is_te 
t: .J..i,!.1

J"L.5 JJ^i rk q J*l t\i- T >J,-/, r.r.1i orr*--i -i.t[ Vi
t _+1r ,r:.5 P P.ilr*,'; jl .JnS j*" lr ,r:5
,S-- .>y-." o-r l.r ..,ti J,,t- ,j.i5 J $-S )** ji Jt

.-r,.r{ -b:' 6r & * ! r+-r, J-il

l5 m ---l
I

\\ "1

A-AA di- JS,!

C-& L>;,_l .1: o-ll+Jr A-t l. 4!- g:--=" A-Al

otr--lJ-J LU.r m, (F.gl;b Yt- AB 5:) fl ;-'t
x F,, ,- l_s ,.>3r> aJ:L, .ltL O &;J Jf ko

,gle --.e.1,-"! .Jai .,1: {,.1: f 11 c-,UL;j ..r5 O..r,

t
\

fn'
L*'* b' ^'

..:-l c JrlJ, oJ:S u(t6:-

**^,]r. 
[#"] 

i+ kx=o ..,.,r

A-Al dr* JS.',
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.lt; C.-,t+ f .,ib.rl- F:.tb J"ai ,\?

-f L.lsmt f-fi a5 {J,L*-J ..tr--191 C*Ju x J.ur' * -t

.r.#,r.i of f Gil ,5,-/ J"4r ,jYt
xB=bcos1'!l,t 

I

A-lf '&.... JSI

xn = b sinau .!9,Jt-o dt-".tt- B a,l1l q A-10

I 4tt-r +J., ,yijti .Jt-i @.SU-! u:..b .:J--lrl orb

.L-ssi d*Jr roJ^.l )a:, e'lj a'. P aLji 1r d l1 cilji-

JJ, -2.r .ft3Lel jl e o.r q +_f trll; oi # 'f f
..:-l j* J..4, dJ{ Q = o 2t ,h .F .# -)*.r-

_\b ,,

" 
= 

- t 7-, 6 {t)u =.Et -tr uttr
@1,-@' 

''t 
\mf ll Y

rB = b sinalt
I

Ir----i

A-16 dL., JS.&

JJ-- I,-r-Al,lL, r m lf n sl;..,5--r A-11

c-it-f .9 or! orlr.ff ,SrYl c-it-: q t9> ag,f y y>o

.t1 .r:*l o,I-.| o.rlt ,_)_*.:-iU Jf \ tF +'.t + i
t-+-.i,-l lot..ff t )i,l o.rl.r 0. 1glr,9l;.r,-t41[..5*--r

-0" 2 +0" L*,0 cJl.-ii ! .(--r ,r+ .rf.rl c.r! u

,ltU, ,, M = JG?/ L gru, ..ri*1 JJL:f t1 cjt i ..:.rJ

P *at ,-r-f-l b., J.li;: 6 J5,rr &..9Ur d:?.,,

.r--t *Yl J3.t-. G ,,.Jl.r9r )* Jf .;U g!;

Y
x

.{ {.o 4-:Jlj t-.t jL-S: J dilJ'<,- d., 9r A-lY

;l o-ri;j! ,*l1r Jf J(^i ,tb t,fi'i:+ JiJ<,.

C-t-i o.5 \ B 64 @c G\4;t5i .$loJr-l J4;. O
gJJs sry-.l rl d .rLJl6;i t'et 4'.iUL9i iib r-2-:,.r,

.-r-tf.f ttt cJ) 6,116'J,ga ^e) 4i' l-fr .Ju-SSi

A-lf dL. JS^l

1t-; tm lfr q cilJS,- e 11i 6lnlg-lA-lf

.rr-t+ R 11.-: q 2e.t' e!* Gtt tr. ,i.iLi oF )t r

..(-;J5.glar;,i: \ p 'Sf fl .rAbs, jrgJ

.; .qS dJ-i.*/ l.1 .iUt--/ T s:--l ,l-)L 0 = 0,

6f t -L-, jl,1-9-r 1K,n r, l; +il..il @ 6lu-9'.1.3f

9 +S ao U- e r* l.1 *ilj-t @ :Sii q-1ei c-.r, .;E

.).*l?- .r{,r* ct^:-il ,LJ.s./ tts.r o$,J-l c,,):L,

.(c-; dly*l .51r,;l; .f-ta.it+ 0.5 .t*itt r:.ib qj

T =\n vlr

A-lf df.... JS.i

l-F rJlrtr drS-" J tt ,F.ghjt..il .ii A-11

./-L+t+ jU .:-'.; B 6_l-l.Jl ."t--:tr.f r 
LV-J, ymt

t1 t:--.- .zS 7 +!rL, ,:.,J -2lr! .r-$ o.rb rit j.i .ir.lrtt^
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tlv J5L.. A-f d;.f

.[-Jtr A; q {-ii;, ,Slfl,,.li-i.l.r ) A-qA

cJ-l o,rlr ,)L:j #:.-.- ;-|; 9:- -* lt .1..-;t r,5lo1l55

,P,l-=*;t e;{ q ,=L." ,>29.e e' D };ly-r .,.:-l

,-' .-J-," Jlt' q rf 
"p-ta-l 

C*;;l torpl 
Cr, .C-t

orlr gti.;,flF, y b_n-rO $;:) .tu.itr"f Jat iua.fr

1bl9 l-,1 i.rq ,.-t-:; orb gl;'"-i 6 .jJ,i liLir 6l;^71.(.ri

t afi uJ4za' 7S.J541S' : e,;e.l.r .:S.ra r,

Jy- .ca.-,' l-fr ,-/-t -l .rL- I M = to kg ,llrr ,1.:-)

\ll. kg.m2 
'-tl-tG 

.,1r .ri t't :l ori.;if 6,J3 2e-,,.

'll* ?--f J ,.r c4U .c -l;.;tj J*Slf=" (r .u\A

1k = AlYo kN/m 
'-lt.:i---+i 

r-1 .;-ju(J
orb 4t ji .$--X ;r o5 -l-/db .-u-ltr.f c = Y1.. N.s/m

an\ m = ./Y0 kg f * o>2yl't,;1 ,S ,jup .)) roJi.l

+'. $ @ 6,lu_9|'3 JeJr,:./ ,5;-Y -;r j;t-l j$yE

s> tS 7 .+ l"rrU s,+ o-JlS j ti .;JrJ ,,:.-.." .li 611l

)r-ja J4j;l D );lb 'ref ..r,-.;,ei i,-..+ 1., -r,i -r,olr;

^J J--5 o..P .4 J-:.'i lr ( ,l-l-* c.*; fc*l

F t A-fu91j *lt3l 9 ,ty ,S:-'2S 6,le'-912.Sb./tc-1t?

r-r orla J-h :l6 *- lE es.ejl J-tr,gt"J.qa.1
.+ 4 6u t ,]"-,-;t .5 +5 ,-e-f ;F,J r.lle .i-)

..r::.-,o irt;-ei dblji bCJ" 6:.,1b.r|_p r)tr
o)= \./Y\ rsd/s1D= \Y/AVkrn/h ultr
(='tlotv

i.i'f__ lr = 600 mm 
i

" lz=800 mm ------l
A-1A {li..- JSt

-,4 ,;-+t, r--i10 {;, # ,-l.tU, .rr .:,.1U,) ,.:jt-1,

.gld,ly ..t-tr"f o-t-! o$Q c.it^! JJL L 9 .,lL-:l; .-^--

.r5 Jtn .,,l.?t ,rVjf, u,..L 
";tS 

jt 6tr,

A-lt dr.... JS.i,

o1[3.r t7i.l 1r 1-\.1 d:.-, dl; .rq r"(.rir A-lV

,l-.ri O ;KJ ,P aS tt*tu, o?f ..-l r* Cj*
,;fl,Slt, olp ;.:j* t .lt,1' ,-1.-ltr.-rU'Jr.,;t q cr.;
.rl.ii b* lf f y .t-r,t uib m lt ,. ,* e
ko -,-)t O ,J;; J9 bi ,s9r-lg-31t'* 9 orJ-.t G 1r

,..5)t-t rt lM = Ke )tl;.J-S .,ltl.t cri+t .,j .<,- ..u!.;
0 2 u-4a,:l d-iti K,"ri tr 5 S.f JLrl c-'{ji cr1-

,h.-;t Jt .u\e ql-rl f,U +J, ;l ,gtr,-el; ,./-t4yt+

J.-lr.-r rJ:L, ,>J ,-l33ad o-rratf -l^i:S ti Jt{sU

.'-.{ r1+,-!b \ r:--r.jl .r..t \ '>lril r;-t- 6f-
.Jr--lll

mk[d + Ke -ni(gsinO +ncosO)=o :tr

A-lY 4li.... JS.i

www.konkur.in

forum.konkur.in



ju) cu, r o4t;)l - f5 J^"i tl^

63tl rsLbuFgr A-A

:l;T n---; y, ei ':S 7 gl: ,lyli JLel t \ ;*:t' gL-el c5- .r!:L, . A-f, ti A-Y ,gt"ori5.1 ;:
l-l^--;l .f--+ J rslt g'la9i..$ jl f+-lt ,-ist ,t-l !.f-rt J*lt Lei 3 os,21i d*,J, f..q q r-;11 .gLr9-;

6i ;l 6l;u' J o)J.t &-f C-l.t tl l+i.r, 6 -ri-;lr )J-J d)U .|:L*. .pr.r-ri .:*.1, \ ;ls$el oJ::5 lr*. dLnl.;a

.-.t UE aS 12 6jyl 6l;,. kl..r,-Lra:"-r.. & ,Slt..:-rC-Ei- LUt ft".t ,F e3tt 6 etbt:)f .)*.t
;,-l ;l .-r-iL o:L e(.i3,.-1b Lt )l eS f 6 s'l&b,:f JLcl .:S 7 d:L, t oli,-/ n-i 

"!1, 
,S\ly ;*,1: $:

.$f .(J d.:l,iJl ,ji5.p .rt*, t: tii'l ,Pl

Jslr; cci9.

S 2> alcho Ori-rl

8 u--&..-lt1: l-, LtlorL- cJL-- l.nl .gi_r-r rr-l GF 2b y,

d3J- A-\V J<; ;t-U" J o).1.1 J4b ft c.iE tr cgf a'.m lt \ ,fr
,-r.:ia -rL;Sl t-.: ,F ;uJ\-".o .JS s".ff-,l .rjl,i rl-ul )t G-lf 4jJ<?*

;-ir-l;.> .gln ig J "{i-)l qgLra:^.... JS '|jb, ,Sitl ,CV

v =v, ivr =io(, *do ), - I*: - msx

cl.:l.: llrj ! .c*l 4-JJl ,r<ik-l s,-Lr.-{lr.- 6,, = mgf k ai y: 15

:,',tl: cl:f orL -9 k6s= mg

v =L,o'
2

>Fgl ft"t' ,f ,si;t rg$ 1r 9

T +V =!**' *!u,22
:q..;i ,;r .c-*l ,;e .lLi q c^J Ji ,;-L. ,.;,1 .iti .g;rlri" T + V u,-lLl e.r.- ,K- s1-2' -ss o*

fit, -v)=*i+t<xi=o

:€t€ ':Sy..fLl Jt;tr--: eJ:L, t i .-ijr- t

nti+ lcr=O

.-f"i .:--r, A-f J.*, ft.t- OL-o :-,1.g,. 1.: A-Y ,i^n .,1: 6 .:-l A-\ aJrLr dLr 6

,-ib.lt .JriLf.p O**-

o:Li:*l ty-, 
'J; t;ljfi fr^.r,-<,-,_r,:t'iJl ,jlS.r.e L_ ,lt ji#J c^4; olyC;,ip b eitl rsl+

o.rt* r5j-9,.;La .:5r,- tr 6 
"ft 

-... tsy )r.-r-ti 5f al:1r" j- s o>ssi g.sl 6\ 6V +3-l .U* c:1.: ;lj
63tl .s>;irtr;" U--;J. .:l Sjtl ,s-..J ,-/ 6f ';ltlr.th.rb 6.ttr )l ,;,1-.J:5,r, rlL-y J:t'j ,4jt Jy

A- I Y JS.i
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tlt .sj.rl.sl",jr; A-A ,Jl'.?

Flb -r, .l-*Jh ,s3tl ;5l.u s fr ,* g.3;l a-;x = 0 Jrt; +r" tt k fL., e3tl : #

r".- =v,*-*-y 

blya qti 
''1r 'Jss' F x = r'-' t/tq'{q

..r-tr.r **(*,-^)' /t.Jjq 6,jr,l j"rb irt* s |m(i,*)' .rl.r,r.:++ 6jyl .2tti. d/-.*
.g-:Ji x = xms.sin(al,,r +VD Jt:e qll .*t+ta oli€ 6 t't:,r, . A-\v Jg S:,-r"rLn FLy >t-f ))

:C*ir; Olt€ tnrJ;:.-Lili i,,,* =@rln* jt' t>.or- .FlJ.:- E el* *.

f,^(r^** 1' =f,*Q*)'
:g,:lr .r5:L ,,. 63tl *yly ;,,1;l .c"*l ,Jjq 6jjl jti" A.t cStjl q ./l4.it- Fl.r- xn * 4i-,1: 6

a,, =rt-kf m

.r.r _rE )a; lt'V..fLjtl f )s-f .2: bljl g l.1 .fl5t {,rJ..." d':'j d,:_rr i/l
-9 o: i djq ft -... L;)4! $. r5 .:-,1 ;;1 t;6; 6Lra:-.." :t;i ;Urt iJJ, J) tS3tl ,t:t j-al c-.-y

fy es.r- r.,,.'-J I g-.-ti.1 J"ri.rl1-V l1-1 .5Lrr::,.1 -1, ..I-li.f ,-rL""- n'. yhe -P J:sls cELn-U: qK

i-e e:l...- -t s U' ,g)V -i-r 6:i JtS Ji.# J 
"tL-jJl "duly 

.-txL liJp g^ { 'l;l .gl-21: 6 rlrS a:-="

.J^r./ l.1 a:^..." f+V )S ,r<11L<, ,SJJI -# ! .li clrtt

4: e.' -.1 U'= 0,si.1^: r5 t*.-2t f! q dtj-l t1 .grt;i +r-l) &- t;l7r-S rJ<JK, f:..1- ))y )r.f-l;tr
c#l, ..r;l: ,rit--i Jl.l.i" 6 ,p ,FL<. ,SJJI ;V).;5 a:l.r j.p P agl..,a U t;i S 7 aJ:L, rll.e;,r, JrL

:,t,.2lr .:l-lli

L(r *v)= odt' '
.fL-:." ,J.*q J .l$-)l 6be 3tl Lfr tr .:-l ,'lr' V=V"+V* L1i-l .1.:

;l ,>riu F.-?.i- $L-a,.rf-,| u'"t,Jits-f ,ey, g^ t'l;al t 
"$ti fr.".." "i-:ty;r c..f,+a-o

\4t y 6 *-ig \:r! JS Jjq 6,jyl ,Sr.t> : ,f u4 ,gjll 15lt>- y L*t Lrlsy o:l: :l; ttl.t ,jc.h

rJ.:*,t -,* ,is-f J) L ;i ,dJ.l-LJ,P ird t: ,-rst,;-l ;-frrl "if -p s: ,i*.Jr-q.gjrll .J:U;

.J5,sr..fftl o.:L ,-(-i-jr.,1Ln 5f ! g..-r.. 6 ,_1.1 oa;e
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A-1. dj9.i 4J.i...o

.oJL-X rf.a,i, O aLjJ1.: n5,r(* nl., q m (f y ,*_f ,S_S

.,.:-l o-r-,x 4ilr$ k ;:;- L, ,*U; L--f A cSLdl;l j o>y. p

.ttf 
'l 

Lr.; 3 o-$ oy ulil Jrt; c,-i-9" JJ 4;y. o_,llJJl a, A ,St<rl

#f ,-Ftr.-r ,J:1" ,6,jyl ,sr,st "(^5 +, .c-t ;iars sllr,'y.

@,, u-,;b.,-5.e tslr s o)JJI g ..$ lJ 4-L.<*t a;burLj

..:*,1;.;Ll d\t .;,'-tsi .:-,.r, ,SloJ.rlt ;j di,J,:LdJl

.:-,1 J.lL; !-:reJ^ jl ,+ cSt<.ly ./-h.it? d:+l dt+, :ts
:t_*€ & y &-f .rt"..,t+ jt J-t- ,-fq ,itl ,t

v =v" *vr =io(, *6* )' - i*: - *(+ r)
,O ,-h',. J:* t-oJJi:.l5 -ru,-iy .lr3a )t-.a u. oet q .-r-!.f J:L.; Jt- .1: ,^r pt-l 

"r-te.rt+ 
{, ,;i .;r d

:g-tl: .li .-,rf o:L s V o\lt;: ;[i.. ;,-l 9:b llj t .c*l (b/t)mg = ftfl, ti -r,ly J:hi Jb t) -re 6.ti

v =!k'2"
:U .:-l yly ,o-:-;. h,rlq c-4t -2: u,:-;a 6jyl

,=i\+,1'

:,',--rl: ; 1*C P :;U: q c*i 9i

{H
=?;'P-iAi
J.llr; cqJgr

fi r, .,, = *l:4i,)' . +r,f= o

.. lzk ^V*---V=0- b'm'

>FC o3r:; 6

:lr
n-it,rli' ,,, ltgSf ..r-t5i ellrl.A-Y d:L, U d:Lr;,,-l r--[ir.,1l .c*l oJt-X.-iir.- i O_faJ:Lr.1.:

:f+--ri l) Js-t'
,-

a,, =iJrl^ vlla
y = yo = ),,* -2, JjQ 6j1l flt> ! y = 0.l) .,"l.:a 6,j;l flte rl:l: ,;lr! d;L- :l ;.!-t, r-l lt .rLf-p

:e2.;i.1: .:-,1ji .:-,.t, ..:-lfl.f.- .t-i?'ib 6

T**=v,**r^r"/ , +^(lr,*)' =rrf.
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V.t csj.rlcstoJr; A-A !rl.i.f

srrl:JlJilr.)n* =!^o*a,:.:-il:f+lJtr.!-ly=)nnxsin(o,tt Js-ta q"(i;"ttnJLJj4<!-l qd'r 1..3

:n-sl: 63tl nijl-r q bj;y d:1" -;r dul-; ;,-l

=ior?-. s e:* b. @u=!Jfn :tr
..!l .}!,-rl3,; crL-o 15

.t*io crts:i

.*i,Q olp-o bt q p UttC.ta q by.sa abtl, ofr;" 1tt* ,=,y- d* 6lg)t 6loy-t2 Jro , y 1;t. 7-26a 611l at O

.*Qtl d>W c'siyn 4t .:ei attc.ta 6Up /c,*l eJo gll q ds.Q G;/.,t 4.; by.tn oht, {rU" ,fy.)> a4y- orl492 l4b-l ,2 O

A-ll dtai 49.,...

1: Y kg ltr ,.** ,-)V;:l 01, uJ ,*it5j C,r..t; c,*l -'.|L,
.c-".1 or-: J+:" \/Y kg lfi +.>lji &J 3: q 6 

'-G 
dtil.r

*. ).a:" -p e.4f -b t 4-,tr.SL^olrr qB, q ol_rC lJ IA,SI;J

;: ..rijl o:F {n dl* _r) p J o)Jr.k = \/o kN/m .rl; qt, s *_b

J-A)qy' oj[->l LA.*,J cgt<.,l .r) ):+-f B.*L} .-ri.,;lr .,;lj J:t j ,:..*i-1".

j:+U ,$ r-.lrf -r-3 ;: .St-(t.al iU 'JS eS 7 '6* \A 6\51 15

:;*,- .c,*l J,lJ, La,-*.J l;y -)*": J f re lf \ *-* Jtt W lr P gtt-5 c5_1.,2:: .J:L; ,--:'rJ, y: :rl.>

P = 3(9.81) + 2(+X1.2X9.81) = 41.2 N

eV *t-r: .slr"r 6u = Plk=++= Yvio(\.-r) m -rl; ij .;S:,tr-l .dt?..ir? ,Ji d-l,gl.,1l .l:

Gitl..ll P ,t-V, ,SJJI 6 #-r cf- .)-f ./kil J:t,j .:-.-Iy. ga-t, c* q y .t-t".it? ,;:a j4,

| (b \'
tlTY"'*o' )

,, = i1b+ 6u )' - i*: = ir' + /<d,, y

= j0 txto')r' * r.s(ro3fzz.s{ro-')y

-750y2 +41.2y J

Vc =-ffi,,g! =-f(q.gt)y =-29.4y J

v s = -mt I l= -r.2(s.sDt= -5.89y J

>F€ cr:.? f:-::- Js ,Ftt, 6i1l '>-2-"'a:".1 
y

V = 750 y2 + 41.2 y - 29.4 y - 2(5.59) y = 750 y2 J

(r)

(^3*)

(.-fJ -r^) o

o

300 -!
mm "'--i

!

I

L..._. 300 . .;I lltm lI **a

L.2kg A-T- A 1.2 kg
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jt"j -t, r "rE.rl- ':5 
,j.-, V.Y

.-r-l t: .,.:-l )ll.j.l U,& 6)21r> ,-s1p ! ct-e *J lr:,re 3 J:Li c-:+J,. .1: ,r--j-.a 6ill JSIJ> O

2> y-b C-l rslyaf lJ.*,J -f 6 ,g* q o)J.t \bf .,;+ UT f f B.gt6,.Jl ..*-a ,s&lAB.gLr"iJ 6 c-:^iJ,.

::-*€;.> c*,,i -f ,* 6jyl ,+airr.J5./ 1sl2j:8.:.rt3 a.til t- *.gla,,el; ie.-f.t 6 gj,s J.
| .t 3 ., -'I =-m^v- =- v- J2"' 2'

7 =|r rro2 =t\^,p\llD, =i*,j,,

=t(t.z)i'=0.2!2
)-*./;,.i" "*J Jt -f J a3* 

'+ .gj.,rt ,41;Q

r =1+2 +z6.zv2)=1.9i22"\/
,-b'.ls ;l ^-{-)Jb q .,-:*,1 .}ro* = !^*@, :$Ji ;l s s_y-€.lh y = y,-^ sinal,,rnt,lJ L .CJ,.Jb 5f O

:,',;lr 1l =.I.u* .Sljl q ?nn *= Vor* 6jyl *;ly

l.g(y,-*cr,,)2 =750y2,** lr @, =J-lsolrg=lg.g7 Hz vlla o

.gio.rlJi;

.,:*l g'tb .t^N tu aipt ulry.la '-i,ai olit ,.4 e p* /, uls.Q 6r-Q aai't) 44i

.>y"e trA V =+ky'o,Ln,:tpo ".,.1f&rq 6)tt ,> J>bi c.siy;t Jr"y /.itu, OW ^, ,/rr-/A <4i o/4t>

'p.Qua ,2re/b W-t ,> +tu 1t-+t 1U+" 4^; ,>ln efr
p! dttr p.tt la,i ,di!4'.' 

f--b 
at. ))41 ;l 4(n ,5Ug* lt u.U'a jil',a 

,,> rt tl+41 ,> 6)ll -,(Gr,, 6(,J;" 1) ,#;a at

+.> )p rs1t/. )t?o -ilil^ "ti4t Jp ,t&/t 9sy c,t!2ba '-(ofa. 
t, 4(",a g)r c-^1a

J- rr*t .,,n- Ju-r/r, + Gtdf,2#ir^ ;t 4 p 6k211 e*y o(p51t.(.r' t ,tit.4;r.'ut"i o;^b y' O
{0.0e - y'

,rf-*, Di gtioN ) - /,-* sinalt d.br.l/ t. s /-e & p Uq

(,3*)

(.-<."J 9)

o

o
o
@
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V.f Jt... A-A ,Jii.{

T,=o;(Du=Jkl*

i=rra,,=ffi

A-l'l df....JS.!

o;lr-1 +l J* rm lt \'?lt5-- rLA-\.Y

.rLl o-L-.-l o:l: ,;.1.7 I LV q ,5.- J )tb dl-- .rLlr
c/Ut-i T >y-t.r;lr-;l.i $)"- f t' rr + F-, ,Stel

ni IS J-*'J;t-::,Jqa dU c-:*iJ, Jf \.<"-5
.*l+ lil g\ a:2 J ';F ereJ, dI>

A-l'f4[....JS.i

JIF t--*_l .1: A-A0 *L*, -;l:yn.i; t 6i\A-\ .Y

6-itl.' :.it' 1r d.ri {.-:9, e:* -p J}..i,1 .-t-.,

lt\ s t' lfi -11 
.r:*l Jrhj Jt- -lr ljli ror.'1 o.rl: g1l"L!

r-[^*r b *_f o\Vrf,t cr,* o;ls] e,tf .Ji'.:,3r.a

.-t5

*lr^ b tkt =- l_r't lil\m

A-l.f {&*.JLS.i

au= :tr

Jit *
A-0 d:i..t g 6 ,gjr'l d,rJJ.<J u.ls J),_lJt-)

(.-r.5 j- ,..r"i

.r, t"-ti" JtiL.-

cL; F - lJ- f:=- ..i- Y ,J.*;q djJjlA-lq

J ,gi 1r d .:*t oJ-; s.1l ,,lt,rY A-LlJ t+ Jlj 
- 

J
oL.r.:+,r:; JIL; 4_f ;l ,;,.:**e,.i c4t"..:ta

Atr a-!"lJtr Jrj.* ,1,f+- f ,s:+T A3tl .t_rC

,-r.- f*r" ,Slt. lt 6f S;ly'-r drL, 'd*l oJ-.! orl.r

.)x-e djJjl ,-r)Ut jt .+5 t.p t1 .li b!j; T 5rr, t otS

.J5

i+Ar=o 9 r= Y/YY S *lr

11r (l.u:, u .:.;li.i_ y-u eiJ> T >t,-.^A-\ . .

'+l F "J J;- +-F rib L 6 J|.> .1r -r;5 ;*^:
.-rS jL-r

A-1.. di*Jls.!

LU t m f* , r 7l'i ar 2l:o.-l i.* A-\''t

.JJ,i,.r,rl# p,S:: .ra,-/F is-s.i oyltJ
| = o ,3,5,-.gtrl-Jt- J olf ,-J l1 ,JLi d'J ,-,-St

.J+r -rlt u/)J ))_f 12 k = r 1

lz
,i'>;

k

f -'-_l
rril\+-l
l. ''J
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.,,t; e.-,t, f .-ibrl- r!:-t.o Jt4i V.f

mt l-* : I J-h \ 6Ate- l .i-:! & A-\ 'V

.,.:-l o$ ).a:'ru ll slto LU q ,rtlt*-l-(--s r,

,J--lL r-1-- J:L-j c*-.+y g oJt-.^X o,rlr 4l i'; e;l
.:iut-i tD 6,lna2l; &.*, r:Jl.u s @,, 

"* ,j6.p
.JiS .i-*t O W Jf lt 0. c,lr d"_f

:lr

A- l 'Y rLi'**.c JS

sm 7* a, .:;lF- 4-rtr .{- cSt*rlrr A-\'A

;l .J 3.r ,.iU c-'; .r;lrl;i lil r gti 6L,o.rL.r. :t L J*
.J-lS.,, ,zS7 J<-;t-U, k 65.- q "i- J^ ror-r.ii ,j.*

.-l|.5i ,r-lt Fk-l Jrt'j f 0 = " 4y t, ol*.51

.J5 J*d l-;i &_f .rl-!L;_;l @,t s'+

A- l 'A df.... JS.!

CDtt ,rjl25> ,f*,_,-L5i 6,lr'. 6la-h'l_2 A-\.1

lF )1.15 jt .f .ori llfi tai-l 1r 45 A-Yo *- a:.-...

.+S -b-e i^.j-p .St(Lrl r

ofu .l,L,-

o:l: dL-L! f....J fju OUt- if,, ,J-6.t A-l 'I
ji j r*t,i P -t' j:J,l 

: 
-;,;7: ::

f,=2kN/m

?= ./YY\ s

A- | 'ls <l'i* JS,i

.fUL*; t91rt ,uii-. ,:'-l JSl.,1l o:Li*-l U A-\ ' 0

lfi )l9,.:*l \Y.. N/m -f -p '*.J.5 dr*'i lJ dU

.tf )r3-e bti€ Ln.it

:lr

A-l .A .lr.- r,F.t

La'al ;: A-qf 4!..--, dr<-^^ 21t.,t'tJ;ll-lA-\.1

1U: \ ,b F 6il J. ';FuJ+ 
6 ,.:-l .-t.i .,11f;

..r15 J"j'J 1", 6A_f .iUL; T tt-j,.-uU"t R

o
,,,1r

'!t
L.-,\le\

A-1.?df....JlS,i
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V.A JEt... A-A d;f

lfi | c.-;l-r'(,- "i--,tl .I-- J) il 4 .,,l A-\ \Y

a;t-a"*E 3 rilo.r,-j J-;' f.'-t*- at.A y Cbl;i .\/o kg

.Sf ,irl .51-ot .,ol.; ;r ,g:l;i .-.: t€+i ,r.Yt-i ,S*Js

.{ fU ,u h-i,:1>. loo Jrl; c..-i.1,. J) b+ .J:.lfs,

J!* ,.r-ta'.tt? A &d *, rSt .-utr*lJ.(t \. o. N/m ,r>.-

er.,.b,..it5-,, ,.rrJ L-n-; ,F J:9-X o.rlr .lti ("_6

.-t;5 Vb lr {rt>

.r-i Yt J4 m lF 4;,r*, 3)V ,j,st A-\ \f
dlrl.,li o)Ju, ,',t_l t- 11A e,-jl1 l5.*tj u>- Jf A

.-tJ i..- t.r .5A-f .ilJL; r3; ..1_L! ,-in

r=rnE
lf rs sina :tr

1'
\

\

A-llf&..-JS.!

\\Y''"
A-llfdf..-JS.i

:tr

-q:5 .-i*t l.1 ,r..:^-... dU sULj T :t-t A-\ \.

t oty.rr. kg ji ,;-p J, lJe , t 1.. kg Ai .7U lr s
.J-:Us, ko = L. . rnrn tii -it .-L- ,-" oglfi (*;

.$iJ,r.i Ln.jj Cu -t* .itt*il gtn..-

&o = 400 mm

1r .,11 ji::, 6 lJ .,".:-.- f,, *.L ,J;g.p A-t \ \

m lf u.AB rtls.*.J J M lf q 4 r^,;i,t clr;-l

.+S 
'e"e.<"-f 

l1 .rUL9; .4;1i.i* ,oJt^J ,.!"..(.l.;

,r=E

t - 
\tr-G :tr

A-l .1 dr* JS.i,

A-l l. {.U..-JS.i

A-l I I 4li....JS.i
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.rt; C-,t" r,jb,l- F*a J"4t Y.?

A-lltdr*"JlS.i

if ,g-l-|t7,oJ-; 6.t 't, f :Li C Jtl-ttV
.:l.r -iLi .lll-:,ol ;r oJ-.i orl: ,-rl ''* J:Li 4_f q c-.-*;

,r,-)L 4-.bi 7* .I:si.:-,J, lJ 
'r6:lf,, r-,tSr-c.:j,.:

l kN/m "rr -p c-ti.c-,lj."u,,;_t= e,Ls 11 3 Yt. kg

'C.'rl

f,r = l/\\ Hz =tr

\\ lltlll lttlll

100 mm100 mm

A-l lY df....JS.i

4-^;e p\b )1J o cil.9:(,_ &_:ti olrA-\\A

)-rtu JJ- d:".c*l ..r;.llt-li e-tl-f t Jt L-t 
'Pl

1r .i7-15 6la-,-jl; it-i q rJ> O f t jl .JJJS ,.iE

:aL^..al.)..1-,r3i ;....t, Jl-3, T ty.-r 6lt. 6lah'11 .*-iu'

.Sljl +-r h {lJ'l q di. 6 .tJ o+-1, ,,<^5 J* ,.fr; tl

Sl* 6 l5 o+-1, a,E;'*^-o ;r€ Yt{ , 0 6l+'11; ,i*
e: L ,sle- u. F lJ cosp J $y lp = b0 ,5;;5 6t-ly;

jl Jl-t-,g +-f 6L-lj; .5111 q .rb L.,, ctJ,, dJJl ddi

o:Li:-l 0 = 0. sin@,rt o:L* ,5*i-1r.,11i Jfu --i ,Fq
(.r-r

{+ ;"Lr,-(:J L*; \ Y kg 
1-2--+ t S _p. A- t \ t

c-.tl i I r u--j"{ .P ls ol..--o 4-i o kg lJ-+
,fu ;_#'l 61lt$; J<; ;U, k = 0,. N.m/rad

o.L-.l orb rlt .ij c.*r-f 1.: l., L-! J.:t j 6 g..lr-tli tt;
J3-- \ *-; oVJ;f,, e+,.r-t.'J.i .r-S )llJ.

.J;5 J..*t J:t; l:_J-y.

A-llfdf....JS.i

4Ll*,) r 71,) 1m 7g n- 6l+Jl-,:-l dA-\\O
,r;31 & e:: G/ rlr* (,.:*l .r-1 rlF g:11 1r A-1.

.iUL*i T ty-l ,.r:-+ ,y-l ,ts: -,11 
o:Li:-l t-l .d;._f

.f.:5 '*; l' .<-.S- v-. r 7J

:lrx =vNAffi

A-llAdf....JS.6

jfu ;r J+yt .<-- .Sr-l+ a^l- ,':.-.- A-\ \1

f.1/A kN/m ril.rr b,^l -rl .5,- -p ..il.i.c*,1 oJ..i orb gLl^i

d+ jl ,r*:r., J *.j-J,J (ry"./lJ lfr fl..r-tr.f
f,' ,6-+.rJ[5t ,J-jL A. . kg -rl; ai c, J-a:, JrL,

a1,) y6-S i-f -* ytf rr l.r .i* -9 ./U ,*U .rl;Lr;

f-.t F .dL4.it? bl;)l )jbb a.. :aL-,al-).-r;5 .f"r'J (,J

# ,-,.f t *f F -r, c+tj lJ y,U ,d* -l :U "thrt+
(.S._f cSy riti rl-u,t ,r La6-,r? , b{j S
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V.V JLJ[*" A-A ,,l;{

tt R / L rJ,: + rrlu- Jfu ;U" ) A-\Y.

L/)f -l) ..- ."1 o-t-i .:ta.1l m lf ,, R LU r, .51+Jl3il

T ty-;.- t'.t sriil p ,*, -,-. C/ rl3.! +;l-1*l d

.+5 J*+t t_r da_F oUL;

f=f\/Y :tr

A-lf . df....JS,l,

A-llAdr....JS.l

9 r {-:' a-, .glor-.lr,-i 6le.;1.,:-l c-y A-\ \1

L,-Al Cu' ,Sss tr,..("-f Jl c;lF- 0113,.: ..itij

&t*;r .J-a.r,rr ft-"jl lr ,sSArS 6,l,2ljaS,JL-i

J"L5,)t*i -t T sy--t.-gl,- ,-t^iL aeil.t' :g9 oij)
.J"-JJl c*J, jJL,

T= ln :lf

I
o6

A-l114U..-JlS.i
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.lt ; C.-,t" l,-ib.ll- F*a J"ai V.A

J-g oJgo

f*t*. ry-r6 t ,-{t* a1 €.*, Lyy 6 f."rf 4t-y" ( A J'"a.i tr :! fL.+ly .rl-;r ,.rLil-;1| n'Jtt"-1r

f---i ,r<-t!-) JUIJ Jt 4i :: ..r-l :t .ci-S 2lS gt.t-t rt.9, 1 I \" J..-r-i 2t 6 ti^i'u, L-y,1.{"t--r s-l-l JJel

.11 .r;-rri crr .it?-.ib t- dL"i ;l rj-t-*, ,Sllo-r.l: c5.; .ilr*; -rt' -l g,-:lr JIJJ e.t, ;;2a }V);l .51uy .,1: 1.,1

6,1+'31; J ;b;,gL^.rrt+*ltr n*;* t .g,-:l: )lf c,e.'. st-f lt 
'>S 7 J";lrr,-, drL" g-t, A Ji.aj ,t ,Ft 6-

.rf Jh.lLj jl ,*l os-* y,slj;u,lt

ojc Uilti.rl

)f \-r' q.i- r^ 6 x-r.l d+ f.".J,SJt"?l j:l;i ':57 air) 3) 41 glJi .,,l"j 3-q Gil Jt 4'Jt^b,

!:rL. j:f, d--6+ .,,-t!. .P ( s,-|t' 't 6,',-.r,-r .S;l:r.li.r:l .,11?U L- s Cl-e r:-*,ol .fLl-l lJ JL,y*.ij
.c*l ;rK*,- s ,S-l-* U Ll .g-;L+l ,.r .rLJE-,,|

Wi C\*JyA 4Lra:---r:".1:6..:-,1 ;-l p..--g"icSJifl '*-rtl, '57 dp*.;l 6.-r.,J:,-J-rl

,3t?.r!,gtoa-rl: rt-*,-l .-.* xl-yC,;*l "(-:;, G,* o;Ltt \ Ji,-r-lst 6 si,-(,-,.:-l &-f
.rf ,-,L-71 .li;l .r,-! 6 t:-C 

".;J +rr-:; J; ;".a q .i-r- g $r-

V'rLr p...q,-ilei.rl

))-f -f +-5 .:-l ,glrJ:Lr $t*,6 *5s> a-J:L, Jfu 6 Frf 4t-)U ..-L." f'-..a .fftl uJtL, ;:
tf eF J6 6f J fV.iY:L, L-i bg ,-b *.JliC l.1 o-;!.rL;Li.;l ..:-l o"t i.:-.t o.,1: &LJLiyl

.Jyl.r jl;9: ,rfut--r.rY:L, t 6L"-t .-L, fL--l .rLlL;-,;l 6.:-l Jt--;,r;l i

.sjrlALadl.r

r5 rl;i.rU..,l Jit- @,, u-J.r-lJi c,..o tr e3tl ctt iJ+ 
^S f i. A J.; jtrt gin;:

2lri 6jl-..a L:.c*l rnU f:^-:- J5,fJK, 6jJl 6 t-yC 
'.t| 

.?.+-l -2.:.Jr's o:L l-;.)t5 -tJ-,11: enV Clt
*ls,S3-*l ut-t-t.t),1f+ ,,>57 Jifi: aJ:L, tf*;t*',dt j q c?i JS,r<Jti,gjjl j*. arlr

G3;l -r)^il 4<JJJ., J) .)l Jq f^ \ ,P 'lFl ! *\-S f".lr- ,K- e'. L jly 6LrJ-L'; J ts-)+ I oly,l
.f.^t tl.p o:Lir-l :t-r./H J (fr ei 

- 
t.ls 5F.r,ly -t-lr,-Li;LJ;;[i .r#K"

.9ol;T qrhlo

q3J.6:l;i u-;r 6- at-.-* -ri .f*.)f UJ'tr 6:l;i i7;: ,.-! 6;Lra:.-... !lt )-l- +j ,p f .1>

a-S u)tt';.r.r.a-l GS cS-f ir,K.tu*-p,-J,t-.;t d-r[*r .,:.)f oa;-r r;:r.<,- tr,ll-l"f t-,1 a:-*-
* & \.<JJ,JLa 6ti &- ft,^4rt;:.rJl: JrlJt ,r'"t d-sSn,'t-3\.9:l1i q;: n,gl2ls r.."rr-
.Sf s, 3 s-n,gLac,.l: :L+,-l ** a5 .:-ill: JolJt r-r?J ,J-S.f n s:j,3 JLpl c*l q-f ,i; ;i Al-* 6
q"r) 4 fr^".." n at islj3g l.1,grl;i q)tn l..i.JiAr ft^-./ 4,:F"f u,iS Jl:;r lUi.li e' aS ulst\.tyrl

.c*l .rlL- .Ot-JLi.,;l n*JUa ulrl 2> j'a| gr-l .-lJa" .-!rK .5.,1r #, ;"^o a, .rl.: ,lat5 .5rl;i

www.konkur.in

forum.konkur.in



V.1 6lo19o JJt..-

A- I rr dr* Js,&

.i.rt-r +-L,;r , "t M fr+ q ,;*A-\yt
{r,^J' ,.JlSi .c*l o.t-l, sly-9im lfi ,,5_ r." r:ilji

.-t.5 .i*'J l_,1 oJ^i o:l.r .Jt,J.i e+- q-f ,>Ll.,jt Au

",-rtl9K- 
6_:Lr "l.l ;l Jfu ,-:t -,U A-\ Y0

.J-i J€,i, O &;:.,11 o-ri-)ji ail )J>, Jf s oJ..i c.-L

.il.;t-; ll 1: 15 B -5-r-L. @s ylV lL5y .c--t

\:r$ l.,1 :-,yb gl-i )L.j 4-.i Jr-L*'y oJ-.l .llq.,.l steg.at

'J,.-rll

:lr

l*- 6---l

Yg , *k
.lra m

A-l fA {&.... JSI

(-,il1) a.r,, 1(-') a,, = :lr

6lo19c Jit.j
S u.;-,*' ts-f )) It c 4ly ?--f Jh;, A-\Y\

d.Jt- 1: :-qS r# rrtl: sl-rt 
'*l->1. .,,-1.r., c-lt-.,1:

.$\m - \.. kg -e rt = V. kN/m

c = to^. N.Vm Yl-rt

A-lf l df*"JS,i

./_b.litt L-.; 6-p\. J.fu I .fir, A-\yy

J:* &-f crl.;L; T >ij.t_r,t or.r, YL ,;[*,;Ua.

9 orlL .,ltr -tj .71c *i_l o..f \.J;5 ,J"i.J l.1 O ,-,)ti

+-.ik ++ t: ,*ii.rls dt-i ..ri J.r 4jl)lji t^J,ts .[-4t
.l_f ;b.r, .i_.rtr + .i-

i*--****--*---- 20m

A- I rr <r* Js.!

<+F ,sS L--i.Flj(,- -2eJ, ,5--r A-\ yr

ol:--si (oJ,J-i o:b Jl,ji 6) rJl+^AL uS ).a.;. &- *O
{-5 J:5 E j:Se;: l1 .(--r tSrz ty-1,.,.:-l ol-X

A-A )J-,- (dJl) .-u-*r 2t-) 4;to1j>t J.9 dt.rl-1i.(-1r

t lfi l-/tr tst sl 6-s-- ;t . B-B u- (v) s

.+s -)xe 613 stss-t

=ttrE
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.,,t; e-,t* 9 ibrl- ,F.:.o J"ai Vl.

-2.: l1 oJ-.3 c.rl: !,t-:; e ( s;It' i:;A-\Yq

.51& cl.;-l ot*l'-i Y t lfi 6 -r,-.r.ri .',".{ j:y

-t-l-tJr c4U , E = \Yo fiIIl .9 ttt = Akg y| $;

llJ Lr5Jtt-rrn -r,r:l-* 'lle ?*p J t = Y/lkN/m

/ = \ 0. mm d--l:r_t? jl dil.d*l ..r;!.f c = \". N.s/m

-Uls'C -f -t -t;l;O &l * cgJs t.-r;'J 'rl+..i't
.J5 J,^-.Jl-l tlSi e J .rl.5 f^

( = ,1,YY1 vlr

A-If l 49....JS.i,

1tr:, 1m 1*,r {'-!' +-A Cl..:-lA-\.l"'

B a,t6ut \ ,F ri - 
"hs f:.-.- 

,4 Ut i byl$
.rr.r+i"l g r51> r- -tS,r, jt-i J<--:;t}, 15

g -p J) p I -r-;;,1 tadlt-l Gil J b.JrS dyt9-

,F 6f J<r-, ,F i..5 JJ;q oJ..i oJ.,i5.5lo3l-ul

;# 15lr!"1 ., A iliut 6t-t1 clLj 0n * rils 6lr, ,l;y5

.r;5

h

A-lf ' di.., JS.i

lJl{<; t-f 64 9A,-3}.<rt*.aA-\f\

lfi u.B e-F J-. a-S \ t N ,riil ,r<ik--.| 6si o-F

Jl.i, i ,S-f ../-L4.it? \o mm &ta ,.r--i r.119 Y/Y kg

..,i o-r d )_r-,1 nV lr ! 6-rtr + ,r<i-)l&.-rU,
t+ .i:-r,:L, uijl ,)t-i A ^i* a, ,5t .c-t ,JJ, J-ab

X e;,.|r rr-9.i orb V/o mm ,;,l> t *t .l J{." Y .Jil5i
j.-;U ,_s.le # ,ft..r$ Vb l: rS,f .,iit urtirl

;t J<-r &2*.<"t.rUL; r sj.,;^A-\Yl

.hl; .-tJ j::ri lJ m lf q .i- J^ o-,15 3) 3 .(- rJ...9r

dSg rl-1, \rt'o J o \:* {t 0 4{rt-*^ lJ o.t i ':*J,
.-ttr: ll;, u/U ))-f

m

A-l ft df..- JS.a

f/ q .-r-: orl.r ol'i.i J<- aU, 6-ttr .lr A-\YV

f^ '--b;t5i 
.l:-,1 o.t-.i.;: r Lt'-i ' ; GL- d ,5,-

.,1r ,r-UtF .-J Gil J 6 ,r,t*^ t"r .tr dt-F .rULe;

.r;5 .i#t ,ori YJ d* bt

f =\ Ern \nltr :tr

A-IfYdf....JS.8

-t .5 iJii., .lLtl.l :-Syx. +:'.1: U-f :y.A-lYA

.rrJq .,lit { e :t.rl .rr+ ..1eJ, e(--r r5

A-IfAdr..-jSl

.i.,.1
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Vlt q5lorgo ,[,] .*

.)e)4 g t> rI--iL +:-.1.b )_f t Ji-y _ss ;iaiS ;1,2.9:

9r:5 Jtt *-V :yy N;l.,er
(f,,)r= Lt\\ Hz s (f ,)u= \./11 Hz :tr

y'y' = 1[\ rev/min

6ls! I J* t M f* a- c-;lF_ dr. A-\ft

.,1: toa6tiL_ 5t<L-rl t .l"J,\,gm lf C 4 ,r^ s,_La.*l;

crUt-; gljl +r l, a;--- T sy.l,.g -.1 .." tl,j Le-l-l:

.-t-,11i.:-.t, Ai ;;^- -p )t 6"-5

A- I fl" di... JS.f,

f,
/t

/l
/l

Rl

1/ , t r---1u-'- t-- t m
-l7ll 

| ^ -

A-lrF di-- Js,i,

X=\\/lomm :tr

ef :l ,;*i -;) oJ...l o.:l.r dtj..! :K r))A-\fY

,t-1.Ji;r d .:*,1 cl--'.l ,. ^l ,-,:5 .i +;V)j;JA ,S--tj)

lll.r lJ :-F- jl U".&.,G5 S)^' nltt )l{J.xU u,ru.;rt

&-a L 4-5 ,.:-l oy a- e'l1rt d.,_ 6l;lr .,r5 .J.xt,J"

tl; 
=i -11 61t; .li;t.r:-J s EfiC \1. rev/min

1: L-aoy ,l gl5 -* A t-rC ,gb*-e:b-_l drL _9 r-;b

o[Si:-: .s-l-* g1*j .-uui,g t-ftr,?i Ch- q :)rJ
ril: r5l ..:.-lY Hz;i Al-*E sJ o;ts j ) C= ,lo

,t.i e-# o;1..r-;l ,:-..,1., ./vo r+U q + A cSf
..tJ .:b ls uJ,-f dtr .iL;Jl d. o.b

6s1 fr YY. kg lfr  ;,rn--t;l :i_r &.A-\tT

ll-L5 ,- 'fu 
E B t A a6* 6ss t rit"-ii ,Sr*.

-t_f -f Jylfi 1Vl.s:-l o.t-X ?-,.: ,SL.r, \. O kN/m

tS 
".te -r, .$!.f \ lo mm JlJ. Ji G lf f y Jf

ru ;L.tJt (.f,), s-*.riL5i .r*tL ,r-rv :t-r
;tJt ..r{,. ..1-., lJG JJ-- c/lrlr d5-;Jl (f,), t
isiyJ e :y', 6"-"5-Jo. -iLi rl-r-rl st s_r_r S-r

A-lrl d:*Js.i

A-lrr dr*" Js.i
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.tt; e."[ r ,-if.rl- F:.is J'at Vtf

,-]it l:Jr .3' ,1 ,.liN &.*, d.:*l ,ls:yV

\ g--t L -y ,Ft- _i ..-j.j,l;-57.$i.t ,"b r;lj,,l

oJ---i J..i, ,)-fu-s.-rS .flg*.9 & = \'A' N/m .r*-

llLb 6l:*,oJ]:S,lt{:*. oJ+f "'i 4t-.2: td*l

j-fu-: ,l-l-* tFV..t-i,r, .:-211 ./o m/s i-r;- 1r Y' N

oUJ-:r.. s> ls lt-,f M A-6;y s-Fb I of 3*,; \ (

.rlt i' 1:3lt-- .# f-t ai4s ta JJr f ' ' V P Jtf

.J1.S J.r.., \ s-t'-f tbl';. Jey s M

Mn *= \/A.11rN= t./1 rev/min

( = '/YAl

vlr

A-lfY {li- JS.i

1r l-,1 Yl kg ..,j1 p 
'fr 

* eU,lbl A-\fA*

Jil- J -Flb.r$ .*r r^jlio ( t <'l .,.iti l'LrU

4Jl L,)F.-r+-r.ri i- .,* l) pl-b,gL-aerL; 1x 2lJit

. i. =1 m/s 9 x. = o :jl J:jlt:t

F----. t

A-ll"A <[..- JS.i

,5-- lj-?l ,oJ..i orb Jl.:i J<-i ;r d ra;i A-\fl'r

4f {-Jtl", )tJr. trJ 6* ..f-L+r[t

.t-J,f .11.,j o.:lfu-*l r.,1.9,-. oK:-, --! ya = D sinCOt

.219r dl..:*l S--,g,1; r, oK:-, Vti q ..-1- lJ? cS2-

11 = [y',. mm . /1 = Yl. ITIIII 4:_*- 1: .r..-..i.rr .-a.-.i

J c = \11. N.Vm t rrt = '/t kg ,11 = 1" IIrII

* qt ! tt .# ft .-rtj .rt.r*i; r9J> r$L @ = 'l ' rld/s

,.1*,1 \/ob 2t ;-S oJ-i g ,i ,.- ./-te.ib JtJ.i,. .Si-l

0r=

J .{- \--t" .1... Jt(* jt aS u';-'...' ) A-lfO

.rL:; frl; .4it, -;) oJ.i S; m ll *.6tdlj,-l

e:.lr I r dLt sUt-i (D,t 6-,*;t5j .i*l oJ.l orl:

1r l, J;l +.r'l-Jq hli :al^,a11) .-t;5 j..- t"r dt-f
(''-ri J",

:lr

A- lra ali* Js-i,

git9nrPl5.tiL'- g

dJJl Jn-lF t+ or! orl: ert-l! tr lf A-\Y"U'

.tj-:'gt-al t = o r tlJ J) i.= -O IT/S 9.f. ='/\ IIl

Jsp;r) ,r,-L-aclt ; t- r-lt.-; t otf f:-y l.l f:-.5" Clq
.-t{ .i..- o-i'/ )( = -tf 'l o m ,ii ,Sljl q 6 l.1 (r59

ffi

A-lft <l.i..- JS.6
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Vlf 6lo,,ec j3I*

sJ; fJ*y tSlr.ls x = f (t) ta\A-tt\*
,s-L; )JJ" , J eS ,l-e F 6st*;U c-,J 45 tJ-U

,L,S 4 ,*-;t ,'S f J-rl .+tj 
i .-t J) .Jl,j q c*J

s)t=o rlb.J_rr 9X=o.,1sl.til )5 l7.rl:^Sf,,,#
.r.l-l o:y jJ<- Jt-

)( = ,1,1Y1(f -.7.q\Y sin\./qot) m vlf

I

0E----I--t.s0 3t4

A-lFt dt*Js.i

\m = t kg fr+ t- lr..-, 'b .&;-rA-lty*
st € =, /\ ;iS-_2,5-lt* s_FV9 ft = Y.. N/m' c-.tU

c-.'.j jtdu r-s.: ..1JF Jl-.;r l-u,l .JL; ur,srt

J<--:, ;t-U, ,crL,; ;l .U;5 .5luy 1r rS F Cl^,.:- 6:i
ely 1-t tt-).J.p Sl .t;,s-r -21.*i .l-a: d C)

!-* -r<lsx LLrt--./-r-?,.,b.riti I =tfat= A N.s

t1., e )l.n Jll .:;t' Y cAly lli t ,rf ;:; .lt; jl .frE
.J-Li * t

F
#-

oll-l-.o (t)/(D,, t>; r-5 c,*l ,y-l I ;; .*r91 c-*x.

o q ft q Yvll. N/m :lf .r.;t"., .,it, t-12 ;l ;S,y,

-Yr=6sinal,
----r-.-

JJlrt i:frt

.15 '(la:*, {-{ t kg lJ- q ,.gldl..ilA-\1.x

.r!"1 oJt-i ,F: it = A.. N/m .F- ! 6* : )-fu-l
_,1: r5 ., :"^i 1,, 2l t = o di^J J.l dJ<- cJt- -11 ll1-l fl
.rrrf t ^, .-lrL; c^-^i.1, jl y = \ . . Intn aL+rta .li

\Sf .+U lnJrt J) dl,j jl .frb 
- 

J.l-r ) .tta.{t?
(.i-Jl) i-fu-: .t-l-* ?--f ..)i .rr aJ cJL-- ir 6lr-

..t5 f,--l c,.a-l C = A. N.s/m (.-r) 9 c = \Y! N.Vm

Jrb,:*.Jt
\lI" & = 800 N/rn

A- I F. di..- JS,i

A-Ifl di-..JS.!

F

-'>
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vtf

A', +

**'**lob
-ll .r=5 ,'-U-y" l) S"iLul:t5 jl J-ll -tla A .:--r- :> g!- .f f-l cSLn..'L, .it"-t*, s ,Ss-f ,. LXt g.-q,

,Kt"la-t urL.S-1r ,J5.r, Ur,.l lJ L('ik-l s> er.sJ.:1-7. 6tao-1L 'f -f>,'. cLaojL gl-b i ,f4,.J5 c-.5 J,l +5 .rrt+i

.-ra.r .;a9,l l, lf : {- 6-,r'-l dt^,)t^, ir,.t .../Ll .iyG -tily.i -;a-:Jb l; ;-:sir5t t;i 3t 6ys"' -L-r; &

4L"-a -,1r I y sx 6l-ay*' J:- A.>l .,,- *.* 
'f -,--l dbJt-,

:i: tt.l: .,.. i.,'.' :.:', ..
' | :." ''i' ,'1 ,..,,r', ' 1e-) osrz.+ A-\ JS:: ;t-U, oaL.a ji t. tyo z y>v Jr i I a.r=i.o

t,=[xzdt
.s_rc j-F

t _ = trra,+

.>) Calt..r-li.f rt= xt+y'J ,:y C!-.rl;l/-: JlSl dA ai'1r +5

,.lLr.c*,1 JIJIx+ly Gb.- JI+b dl"l 6lsg--,.L.lz,s:L3 ./Nl jL,45

eNl dL-.,iL*.f1Uq5tog13 )sy s> ol-l o:lr ent B .:-,r- ss 6 s*
.r-SC _;lr.i o:Liil ))-f f-ft df-l crL, r-t*, tt &

'flr 6lj> y>u li Jr 6 _b tr_r )_p Jr * e:y ,F-e u:+! c^a-a c,-l cs:lg * o.*-t t,*

f.-.*1:-9S[rt-lg.-:-1rlr[rl4L-ma.-*f .5(&U)t jl grt o q!-nq-tdL,dJE--it-,..1-itr"f c+t',r*-b-

g.-:i &-fu .A- c..g? drtru (-r dr-l tJLr ,l-.aii s-P ,..t-r,-/,-rQ ina L- ft4 1*- t. ,l6.ri J3l.r:, .:t--i

1, 3 kg.m2 .=*- ,- SI rL--i f.#.1r nf rlL.r. (g-rXl,l.rU)t jl -,ui:k .li,-r-r*;L,-r t $t .b ):-f sf'Jr lr
.t-r.s.rt 1 lb-in-se 

"' ,1-K-yi J3l.r:, :t--i r;--

t,=[y2dA
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vla

B'+#'
' ., - 

-r

f-r+c**lOb

+th..lr;aj
.,9t" .Sr- Jf e* ,3 r--1 .11-. B -\

6. iil -r.:L.b B -Y

)9a.o.!. Jf p)2.#J--f uh.o B-t

.. t, -b f---?.q ''- <f 'a-.j-" J.t-f s-tn 4 Jf jlsst Jr.- d:L,

,, .:-21.r 6$ yl:S s_ta \ .ry lJ? 6ti ,F-fr c .J:*.r d c-*t Jtrfut ,S-_ otr

,, ./t - ,511lr r.;- Jlsg: 1y>,' Jr- 'l* f--? d 4i,_l ,f _X dly r: JlJ3l ;,-l

.. ^r-t*, glf. €6.;l-i ,r:--t l.*i ijl'19: .{,Q, uJtt .1r .f-l;Q .-r^:tr.f 6k;l-,1

l: _r._U a;.-:,lr .-L, lf--?l lt d;"-l ol-_

)p {r a dln{Jlj ./t' "', ll l5 -L--"i -b ylsm ltr \ fr. B-\ J,(.i &U,
O-O olsts )-t/ \ 6 F_r(- '>l;lr, u uil,J-a J, C-.-t .:113 r.l5 .J5cr, 6l;1: O-O

t'f S 6l+->";-.o ^"Jl .F5.-,E:jl tSf a'Je;slss+n.,l:,,l11,ii o.).,";,1l;l 4 -*.#C 5r>rJ::-.rr-pe

F -dd J-rti./ rd 6-t:l- dJ-f 6l-ft dm lfr \iul .i- .t$,-f :lS +y r-;j,, !-9^*.,:-,1b ;lj 6i y 1--'

,r-l ;3t:5 .5r'l radm j1 rJUl J"-l J ttl: ,fQ 6st t:.-i1 *5 r- :5 ,ti fJr rr.;rt3 .(J r .; r:-,1 ,.t- q5lo7l:

..r-tr,-f Ir'o clm ,1r1,.--; ,gt6;Ul r-r ,glr, ros-* ,y-l,gtr;9b15 Lfr , rt adm JIJ O-O s-tn Jr si
JlFl .g-:rt* .13; Jlr(;l -11 

l.1 .ri Flye i ory otS- f ,fV y-E # ,Sl-t d,:-L, 1,--e r..(,- :_,1-er _;:

:L c*l -xlt. s.'*l lys, O-O u* Jr t' I f-r tr-r--l.tL, t .-rJt.jti

(B-\ )

-.rt:..l.5111r tf )-f 4 Jr- 6 * r^ J]-J -t a'-)41r; rl,lf---?,5- 1l u-<' c---."t- f:U..ltpt 
"tdt-, ,; *l JUil -,ti ,l.,LL ,, ,*-+ r.:r3LL 

",14:-' 
,Sll, ,S:V f--- (," m lr 6 1rbb ..:-,11.r cJB.r ,.:*,1 ,51*,-91;

..:-l .51*,11-,1 ./t i 
"hU, 

J, (n--a &.jtir;l .r.:p I ,ff-l
.rt ,)t i .fj Ote ,,; Jlyd l: ,s-f-l it , Jltstl

B-t Jts.i

I =2rr2 mi G-\a)
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p-fr ,?f.l Olsi - B c-9-. Vtt

c-.r.j lJ g---+ .il-l! ,-:S ,Og Lfr 6f 6 -r-tr.f ^, lF + -b t:-f o.;i U ,r-1-l yx -sl Uel- 'Jelt r; 6

.$r./ js 
'Fx

tt-.1€..1t1;g ,-/-rl dL,,J-i,U c4U r---7 flf ,f p Jq fl

t = plrrav

d4u ;t<" .5.; -,-r -,, 's!.r r.-r ..rs ,-flr jf 'Jl6tl '.,:jt- ,-r* .l) '-:-l ,r'a''- Jl'Jl dv ai-lr d

.-r,.i -,t* 6$ltfat:t ,-i-)ll; >f :li JlFil Fl, +tr g,t-'- itr r-? \>l-d;6 jl ,-*b o-tt' q l str

.:,-J-S o-;l 'j o.rLi:-l ).,-9,c rJ:A:,rr -rl-p 'Fe 
r--e; ,-.61 l.,1 p--+ ei)f 6 Gl4S", 6; JIS'i,l-lr ',rl5 t-P t.

jLJl .<-. ,,SJS Jlf.tl Fly itf o:L 1;Jii +, ..:-l .r.el- c.*"-ol .gl-,11.r -rl .*L, dV c,q- jtJl &- ..,t -:il d.,.+

-r'=y€lsy.-nJ.;r--.lUl ,-/f-l.JL'q b-v.yf'lclJ-, €,;-'[t-:'!l l1 ':'l .-,,(^'q-,1': U"-&-f .51;lra5

-i:aU -.,t*l ,:.H.e U i5loyl: .-i.,t &. olre t l1 ,l[Jl ,rr-f y .s-r Jf gli bgrr- 4 .rr-l .lL, .lrf t.g, -,1r'>A:'

!rl!+;1,9*l ,5-./-t'lo *-6ly.:*l 6lr,L,l1 Cl,l"lr.;Ul ;,-l ,J**jl',i,-r,-/-,.-l.lL,.gf,-f :/t*jlB-tbJ*;U,
.(-r,i -r,ol9 c.-.1B-\ .tji d:r -r, dqlt .f-l) ii 6f -t :-f Jf n!.;!*r 1t'i;-rl

,!5 ,-ra .,rF :t *t ;;ti .--tij a, .51*Jl1il *-X &- Jg q lJ .;ltJlB-Yb J.(J' J$La dli,r, .r,1 7 o3)\c

l-*ctm 4J r*: J-lJt rtdm ,')".JLJ| j,-l jil:q, d-,--l dL.,oJ--l €ls,-r.-r'-l -s9>,';lr a)-,"G 4L'o-lr.lUl 1-f
.-t-!.r J.(.i' .,.iUl a*a ,[";li-r

,, j kg.m2 t SI :t--i f:^-:-:r 3 .r1 (g;a)(^t-Ut J:t' al di dt^af-L.rr rgF €,-t'-|JL, .;.J- q o?.r tl

.t;-*,_r..rt1lb-frsect t, .,1t<-ti Jel.r:, .rt-i -.-.-

B-r Jsr

O*1xj el'.e

.rF,_S&-f fio,s-t4 q.-r*itr.f I .r.f-l JL, Ji Alt,6 6sFJf m lF \,-fik;:t*tr-34;

-'# i; ,;1.= rt1n (B-Y)

tj' i !L-lt q.* ,)i 4f t o)y. ,Ji :,2y. .::- Jf g--+ .<,- 6 {t .,:+:- .+ ,S-rt - ft ,qr:j 1r

# ,-tj -l .'Jt" ^,r-.:[ fr^:" -19*;lk,Jelt -r: g*a 4m (t ft^j -51 .'r-trcr qy- ,;-l.rL,.r;-r, -st o-t*l:-J

.rf -trlf

www.konkur.in

forum.konkur.in



VIV j9rr.o .5r- Jf f*.+r+l ,..rt-- B-\ ,Jg.f

.*L: ,t- :tn Jr ii Jy,lJ-3 LB I -! r* lF er-b U $V ,uer-4 :-t* Jf {,-.-- .<,- s-i-l jL,
,5:-,-l a-t>., B-Y rJ:L. LS, ,f f-l oLa ;tr.*;r-l 1r .r.;i.rr oa*d

b.19.*. JU$l

,t-,i,| u.a;-J,., Ji fa f f :l ori-,1jf tf Jf p--.<,_ .f_t-ljL, Jl
ca-r .rr5.r* l-l di t- g;;lJ, s_tru -p Jy y.7 ./l-l jt. .lly.-f dLi q

., u 
'5- 

."-.&. -b t l.s B-f J.(-.i -,1) oJ-i o:1.: jt j.i 6119,, yxt yr .,*-Itr ,,1 -,LJl

.e-l orf t* C rL;i jt 6-&_t s G ll f -r :t 1"r.,1-9., ;-t ;l

;r tJ"."U j -UfL,re r 9 rg J1lJl ,H J5 1l dm u,g dul .,'a ,re* +taU

b-n-t uL-r,r, 2: r\= rJ +rl\ +\r6lcos0 t.r.;J .'ry6 a:b -;lri L ..il d )Jr-
:g,-rb orf s-* C rL:: jl 6 lf f r :l oJ.i-lj5 * ::* Jf ,_r-r,-l.rL, q

t = [ r2 dm = IQ: + dz + 2roctz cose)am

=Jrlam+d2!dm+2dtudm

At.Jlflldy)md'rlrp.rrd.+ \f ft'l oriyjS )-r*Jr1 e*-t.rL-,-,1t c"*t o;LcJttsjl rJt
y,S)l:- ,g,l-a-s3' 4-ii .{-+?t 1r .O,*l .# llt G ;l o.r.;1jf )_rH \ .-.- l,'7 f y u.it-a:; ,s9a :t:,Lu, ,}uo

.-r.-X .r,ol; J-_t Os-te

G-r)

crrlr .,11j ti .,l-t' 6,;13' ,sl tr t- _r .t5 .:-* f-ft f t :l L- tp e") .* ,t; ,r; ,r)f Jtiit e5 c-rb .l!t- q *t:
;-Fc/ 4+J , B-Y aJrL, 1.: bt*lt-i LU q Lty ltst

G-ra)

Lt*-.i, elr19l \lJr t-g 62\t 6l-ayru l-:jj dt-^^ B-Ya +-L,1,

7f f f 1l o.r;1j5 y>o ol2ly aad lJ'-ab e, nf .:-,1 tSsF Jf k oylt-i

.r;lr ;lrj t, Or*,tr-3Lt'- tl

a-^;& 1:. r * :f 4. J;r ..rl;-1.r .512b 6 6l6ie iJf ,l,L lt-f f
;r.-t5 aa^-rls '--nl )Jr.'l:.-*.1 jK I 6,1,1. u--l,l &_,Jri:*-o csrz

Jf*. ,J-iL 6lle.;p '3r> 6l1lsx-y a*)-a;: B-t, ;[5^l, .f1U qJ jfl,q]f
a- cJf st Js .s_*,g oe^r In \O;l o-ti.;jf z _sp Jf ,j,,:_s ,_..,-rl

,J\:iL c.-i,b 
'in )_rH 6.j1.-,-t J;r .rl19r C!n;ly.:-l;i. 15.S-r+
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f ^F ,J^' ,,i-l JL. - B C^-r9*r.. VIA

-,1: .i ,l ,J-, er5 B-t ,:-;t ), 6 €d c.r[,iil u-;.1 -tr;')-'"V 9)\^-? -lr d;lii )JeJ F-Li c-4; ,---tJl 3r ;l

:6 t9^3,u. o-t,)B-o J<-';t t .lu--J ,-l c:l: rJt-Lj Iu sIw,Iu.it \Z s!, x 6l.as1n Jf u-*l ctLa.JL-,4+"i

.,lil'!, .iii#t,'.i tu'Itu',',,,,,,

'i1,,:tl'*;;;',";,!y;;,7i,;f.,'.,+ t")aa

i. ;iyi ;;'il. ;ij"i,!,f .ft .l 
+ ri laa

G-r)

(B-1)

.C-l oJ-j olt3l ,-[r 4J JJ dltuJl t ey *. bf.-t i-'r-. J) V-V !J:+ 1r V-\. .iYrL, 1: tnJl;*;t ;',t

B-o;s.r

+-h'l;;rS 4l-y, t, * ,ff-l s5b.lL, J l-p- d-r'-l 6t-otlL, i.rS '-c1-r*'.:l.;\t;tj. &l.i Oli€ 
",,Li 

C

ji;t<" st rlt ir-l c+U ,z'l;; rSt ..:-l ,ry P-e6,3u ts-f st b"rr-l .rL'q bay o:V l'&: ii'
..1,1 unf 61 ,; :9 e Z s1ru Jy ,|sl lzz l-F ,-r.,--|,)L. .St't P tl-t

7 -- = t r' am = pt! r' at = p tt, (B-o)

P Iz srUi ,r-r,-l4L, -,1r 
pt * -vls t. (r ?-&t- tr,r.r i1.z yx' Jr lr ,r-r'-l crL' ';'-lyL:'

yV-*! ex 4)la.se>t Jr 6ssl, tlo 1,r tS6,r-nl jL,,J-:ll &f .3.ll rhl tr *-Li' 2st fl 'z.2sz-' Jr ou
..r::.-r .i-r; fiJ<,-

/.",=J y2dm=atf ae=pil,

1,, = t x2 ctm= ptl r' A= p il y

.'--$l9r ..rjt.51t- Ji q rLU. ,fhl dLA,)t-, )t pt i!- vb J (F ?-fut- tr fra ,f f.l dLaJL, ...*llQ

..r;jL.f tb * di-l6t-o,.rt.;ll1 t"ac*.S U-l1F dt-l db,)L, f )F/

:,*-;lr 1.F ,-/-t--l c;[a,)t-' tsl )t,frb * ,f*t dt!JL,. t)-f )t11Ir= lr+h &1b +5 -l-/db

I.r= I**+ Io G-V)

L-]il J.;.. .{: B-1 .r):L, st Jl-t',J 11 Cr.:9},.. ;,1 .'.:*l c!:Le 5;U q\' O:: ,S-- ts-f -,1r tii <t'11 ,rl .{i

,: B-V cJ:L, .&:tl j."U y l- x 2jz,' jl JUI nf-U ! +. rUe '1r .-rUl z .:.l>,*i' U- / .:,t*.a .<r-l F (J:*; :lf t s-f u

t* )5 'ttJ ,8-S .b t Gf c-tt{+ .:,t*.zr \ G"h- ,tl. at* 9 la-..ri;li": JUl 6 'i'l 't-i' E it-f
:>-i,l l) os-r Y s S,!.i'r't y'S B-v 'J)t" Jl-
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Vll r9"*. .5r- Jf ep..r-f-l OL"- B-\ olr.f

dI6= llJ**+ dltt G-Va)

.Ji:*!L or! Clr.!-r,l 4>.b )t! jx 4|.ay>,a **- st

:Jy fl,."l
JJ,-i. jt-^ Jf iieltrl ,fnlgbrlt'. L1,,'q.-tr:S.f fL*l fr*,-/-t-ldLr,iL- dl-l.lL*..:Jby-l1.r
,ii lF '--r'-l,il*. 

n by.y '>l*1u,-.{r-.ri -b:t '* J (+ l-,-l cs9.c *,. 11 u-Sy t' S:y' 1r.c-l ,,,1y

S--,>y,a yJ"-\o-F,l rtnl g--? st 6 ,?1.;-t- pJEJ,rP g+- tr iul J3- ,-/;11-l .lUl .i- ,-/l-l tlLr.rlj,r, o.rL

.tti 6.5 ,b; y u;:", ,',rS

Jr-r+ 1: .J-91..L;. .,rJ:, 6toJ3 t .i!i, dt^fJ? ,-r-/-l dL6jL" ,-f t4 -l) €'tt=; JyS J+ jl dll..a)tt 
-..:*l o.t lD-t'
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?-fr tf)-!lOt4.-B c*r9*," YY.

i"'-=,

B-l dig.i 4!,-.

Jy- ll r {-i J m 1fi.- & tjE r;l-ry| ;s1ply-3 LA : ,-*:'-l l*
.-t S.:..r., ltO-O ,Sf t:_tn

dm = P dV = P t rodrode ost' r, 6ldl,u-l .rl*,i-a )t lfr .lUl d :ul>

:L C- .l ,rlr, ril+-l s:n Jf ,-/-,--l jL, .$tu, 4jlj-l Jt<" P Ji t e5 C*l

r = !rla^= *[:' [:r:drodo = p,+=!^,' :tr o

:U '.:*l alrl Jl*\fi 7L'1

O-__

:t-r

.t io Cft$

,,t-Lt Lti .w6 tll = r:dm i+a;,^o 
",rtf ,yt/e ,-,LJ:;t dm Lr'A AWI Cltyo q l, t 6r*o dyb t ro $a "'. 6ta-',9; r/i

.aU UrrJ) t, itrfrt

B-Y djtoi d,t,..

.*ht Jf l-2r 1ti tm 1tr.,r3-," tt,f iylt) LU.r ./f-l bl'*

.J:'tU? jl

-*x )F,l yt*.;l .+-,,rUl Jl-* g.dx,z,l;,; ty U \ tSssb .-r-nzrP

:L c-lyly *JI..:-l rlUl.r Jf ,fr-\bL, . B-\ lji 4ll."J 6',-b -il

trr o =f,{a*)r' =f,(o*'*)r' =TG' - *'Y *
:U,-:*l,,\ x y>uJf JS,_/;-lcr[-. .c-l .J Jt<" p .li .1: 6

,*=TI-,Q'-*'Y*=*or,'=2*r' vtr
:L .:*,1 tlla i7--lr'-j LVt

o=[]-=ft

K=F=F,, :lf

www.konkur.in

forum.konkur.in



VYI J9e...tr Jf e*.*r--l.rL". B-\ olir

.\ltlo a:Sj

o2bitl ,culd* 4/rr^ dyt q pU ,tpo dite""t 4 db (y-t ,> of,jtttt AAt ,uup-t Cttnn Ctrt di ql )t t&J ,>

B-Y djtoi dLt....

6,1-a19>u J3--l1m f* ^-.t,ifu ,W.--,(,,r-p-l at-.

..t.;5 J*'J,.li,St<rl ci-;l os;j5 s:n Jr tz sx" 6f I

.r-..-.i4./k;l g+- rlUl Jlrv tdz '>.1^; \ tt'-f 'fu 1F
,-/l-l Jl,*. t t>-,1 ,11r.<"-f c-1k+.:,.ti.a \,_i.,t,./-l .ri_l .11.,

i-* r-*-r'-l ,.rt..^,,.r-l-rrQ .N, & -r-l-s t.lfr )t ?t' P *
:U c,*l 4'.1.!'11*. Jr :tr .*-f

:L .-1,*l llst.xt y>u Jf I

d1,,,,=tOrr{}" r) O

.); -rE Jlt€ ls t_i€ o:l: B-Va ,$,.1, L-; S ,rbl ,.-*l 1p3>t:,.b.-, g Gss s,t ul ;Ul {t ./Lj U

dl r, = dl r,, + cll r,r, ={O ar)gObt * U')

:u ':*l a.ly.Z 29>,- Jr ,rr-l,rL, .r19i c*J, lJ -b tr-r e-tJ u t-r- ,s-S Jl,-(:il olyc.ly .lql-,, jl .l-r5l

r * = tcil * =#b' + u')['g,=L*b' * u') :lr
:L '.:-l ll-n xo u* Jr ,-t--,-!l .rt-. .f,.iyt J..- tt .c-l 5rl, lfr m di .rr 5

I ,o,o =L^b' * r)
'.r-f-rrQ 

.rr9l i*.-t, B-f dulJ ,p- 6)l-1 6lu;.9>- JLeil l:ji L-i; dl;u,11x 2.2>,t Jf ,ff) ;:l-,

r o = r,o,o. 
4i)' =*^(. + 4t2)

dIr,r, =tOrr{}*t)

:lf

:lr
\arr * ,Stt ot* dF-ljl e,rS Jtfat tx tF Jf jf.,tt ,ff-l dL,. dt* tr.rty.f tt -g;l l+rl; J,,-l

.g-tl> 6)11 6,629>.' Jtiil qii.,1l orU'.-l L i:-ra, .r-19i

tr o =flr *,*, + zzctm=b *{io'u)* z, Nbor= *{#* *)a,
..r,-ir, c*4 .-L, .+l JL^ 4t lJ U-l :l 6A JIJSI t{

r o = P "t:(#. r)0, = #(r . +)= i^b, + +t)

v
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?.fr ,_t'*l JL.o- B ;-,9*," VYY

Jt-.f 
"5JL 

ti r.--Ur.1: bi ,?-P:L-l r5 "i..rtr ^1., 
.i- t- Ju'li et* + 5,- 6,lr; blit7l-r /.., a bly o:V

6s9a J9 u,*-!..f.1 ;,,+ ,-/l-l.rt-. -l tf P* Jltd trY I q--U, ] a' )l .:Jr> ,rl tr .5f o)L riii-' ,5".15

(* ;t ;l 6 6,p2,, Jf ef-|.rL, ..a.;; ;rt ^ t.t .:-*,g I =!ml';il:l '- - -l ob t. t-*J a;*:it .ri .gtail .ll a'

\"
."r-fr,-f I =-ml' ylr, ,c-l ^b l t-* -l oi.rf

A+i{,453

.t-rei pu *.l,2r.if.rp gli,lopli lr. c;tyo oi ;i^ )l lsr*^ d* dlt'"^ * cyP.t at'aa a(suhlr e 4fa-lpB-\ab;t, o';

www.konkur.in

forum.konkur.in



VYf .Ft* B-\ ol'.{

B-r {lis Js.i

6,1-a12>.. J.y- \ 4- 1f ef-l sgLa.lL, B-l

a)g.ftt,ii fr? t I +-J-rU ^<J; 1r,J^:5 e z J!, X

.ijL._/ l: fl u-.tlj J<- ;U- x y*, L. .e

I
B-r dr..- Js.r,

J2-- r LE q .rS."^ it ,S-f ,f-r.-l.lL, B-O

l-r-? J:.1- ?io\V-* Jlt,ll.sx ef y * :-n t
-1,-J> ..r-,13i '>-X.6f y )_ril d.d 4f4$ s1-gt :t tS-f

3d=\r (' ; ll) -51o-#rl Jel--elJ; J-.al)

S$td= \.r(./)
(,-iJt) a ='/.-\/,1 ; (9) e ='/.-, /Y\A :lf

\
tt-..

- 
t@--

-. \\\-/\t 
- ,dt'\--<\f

B-o <li..- Js.i

-----^L
2

L
/ttt 2

p

#t..

.jb.ti" JiL.,.o

J-?lt /. lf P bi .2> 6 dm = P dx.lUl 
-11 

B-\

4+ Iy, / s Iw 1* .f -r.-l.lL, f JiS o.rLiil ..i,1 Jrb

.r;5 jit \l J* tm (fr q.tsrtr

1r, =Inlt l Iyy,=!ml'

t'

Ioo = mr'

vlr

v
I

B-l dr..- Js.l,

.Jl"+' .J.m lfi q .i- Jo 6"-f 6J er B-Y

..:11.r 1l,j x-Z .,-x;.a 1: *5 IiloJL.l J-.b.(* J .-L,

,W z )! ,x 6,la;pz- Jf \.et^4, ,-r-Al dtrJt",

.J5

B-r <li-- Jts.r,

+ll.u-l r:-y ,S-- ;l m lt b. J6J ,f 4'r.i B-f

oJ:--r1 c r t1 r-,-U, -2r ;.atl ;-Vi t r Lt,-i q cilJ5,-

ta Jf lJ +J! .r*l-l cft-r,C.r[*t-., d9{.C*,1 oJ^i

.Jd.i O-O ,<S n
- -J, vJ J

:lr

f---"
f--r,
la,o_t

www.konkur.in

forum.konkur.in



p-F .-*.'1-l OL.o - B c*r9*,, VYf

o-.t JjU Jfu Ji^k- ,3:s i*.tti 1l.J B-A

.r5 J*J qr-:lo$U;l osrjsx-x s-tx Jf bm lfr

B-A dr.... Js.i,

t m jlt. O;- 6|,1b a3: +li;-|,5- ;l ,raU B-1

B-\ d.-ii 41.:r 63tJ;l .c,*l b 6s9r,. Jp 9r 7A
tF J:- l, eU ,_--r.-l d[ *' J o)J-; orLi:-l

6..,.-l uf-, 6ly,Sl.hlt .# .+--n, 'u-L*, Js*O-O

O-O \ eil-r t i\ 1-fi tsy:l o-ri.,1jf y,- Je- 
6-13

..q.111 c*,.t,

:lr

1
h

.)._

Ioo =!6"

rcc=,,'[+ f*r90)

B-1 dr* Js.!

.J# qJ--*--J b Cf -t 3l-rr tr 6ldl..il 1I' B-1 '

.t-,tm At g 1r

t 5,2J.->tt Ll'-.i, 
(l-- 6l.)lr r,S,-.)!}) 4. r^ B-1

;l y'U 6lJ; Loss 3 o>si *lf D-t &l+ q ..:*l

I J* y,r5-" aj: 6,lnle*t + "i- LU ,-,rf -)**
.-tgL; gt * ,5la Ltl; U "^; Iu u-;-l dt-. a-tr., Jr l-,

r-.;t--.- 
T ='l' \ 9'l\ f lO' tslil n, l.t oJrl .:-,.1 +t,1,

..'5

B-p 41r.... JS,r,

\ e # JlFl ,.;-'-rio.>lt clrb ot li .gtr, B-V

5jU.!.r.1 Io lfi ,/i-l.l[-,,y;o-q qtr ! dLaJUl

1l orLiil l* .,''- I @) 4r, clUl ;l o:L,i:."| t l, c;lr;S,-

\ Iw r)r" *>-l m 6st g-'-..J;5 Jii-.J 6) J;L:..- JUt

.$ .-j*'J l1 /31 or,-)! I otyl l1,J, r-b.r d.,,rJ,

Io=)-po' r Iw=*^U' :tr

a
2t
d

CL

2

-d

l.r= I '(o' *u';

-l--b 
t,,ffi

B-v dr..- Js,l
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VYA ,-Ft... B-\ ot q
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m/\ 1* q 6-.rtr a!" ;s -il "*- ;" t JJt B-\f
.-r ..r,l-, ,f :U S*-t f f +,. fl 6 {:5 ;,-,J oLt l.r

f-fr .-f-t -l ,lt*. d I!_J C.et I r$_.-i 
- 

m ll
.$_* .&&" -rl-rz sx ,g,l-;;j^' J.2z lu-9.a,

*lr

--f

dl- f .. e: ,.[fu, $.m lfr q .ts-rtt + B-\ t

6)F Jf l: * ,f .*-l..lL, .i",,1 .ri ft J<- ;U,
t-rr:ri rc*l l.p.e d., .J.i f; a^;e J. J i;Jj6 O ;l aS

fr €P g* Ft o4l.r jl o:UL-l i,r* lj vlr.-rJ
.-q191 c-"'-t, 'iI>

I

B-rr

B-lPdi....Js-t

B-l . di..- Js.i

\1.. kg/m3 ,rJt<" .51-,11: ,r(;-y,, .t,.t B-\ \

-t-4 ..t--*S .-rL.' y-y ,>-, Jf l.t ji ,f*).lL-, ..:*l

Io ,slt. |*l o-.A ^41: fl ,r-t-,-/rtn-te tL; .r..o1s

Iyy = \/\. \ kg.m2 t ltl='/.\loYA

.*,Li crLiil

:lr

-x

o}-f .lrL-
jlJ o)J-{ Y kg fr+ .51-2lr ,gt.yl-r-i .(-_r B-\Y

Jlr',g .li t o . mm 1t -: t-t .--ti, 1r ..li ;,-1,; c-.tri
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.'lo 9 orb .1l.1j \ G 1t+ 15 y ,i* z g,--l o-L-i l;a, .5L; -,r> :.r[rr c*i

. . " 
,c--l ,i*e 'l7al f 

b xo o2:>,' .JJ" .f.^)1r' )f ii jl l.,1 Zo t lo , Xo 6,ltp'..,

.-lyr-JLj5I {--.a;i )1 '*.7-=1ro,o=0,7., 
=I"oro=0 5 tj-,u,ta;'

:g--rb

Ur=7r+ma,Arl

bo=7,,+mct'drf

:lr

.-rl ..-

vlr

t.r-t:iQ .c-*ti ,= Ir! = 0 6 s.9-ur 4t->{, tl;U; 1l .€rl

/o =o * r,{_;\r)=_f,om,t,

/,y = o + otf,c( "{+)= -! ptab' c

r ,, =o + otf,c("{;) = -L ptabcz

. a d-"oU 5 ,t5,-r ,qt I itsi7 g-J, fa;:*. ,,5; Jlfrl L-i; lt \,

,-"' jtJl ;-iJ F I tr .r.,1l.ri z 9! t>\,.a^;v J 1.-l3V €.y'z .e*;p )l Ub 4>,-;e

.y-st> dm=p t dy dz 7r

frr,=!tra^l t*= orlt!l'u rrctzcty= -l:rl+)ltr'' * o

=4ilr'dy =*ptb2cz2b' 
:)-*C1+r, c*i 9r -,11 

oJ,.i .:-.r, ,gbrt l.,1 tl.:f g-a rr

, * = - i pta' b2 - I ornu', = - Lo ptab2 (3a + ac)

/", =0 -lOrnOr'=-lOnUr'

I ,, =0 +f,otu'c' = +IPtu'r'

G<
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VYV,s*r*l.5lo-,.ol,ob B-Y,,li{

.!.n o rfL(i

.,,-l'. ! S X a.uLt l.; &.h" uQ lo y h ,J.i^ ,(rlAh. .trtnt e,0 ,c.tb;Aa 6ttc,9a /p.Q catlp ,r-tt, O
/ dtlrt, )e/" ,P/Uy e. trr; t,, 4trfrt ryt y'.ratlu^z= cy/b & uyQ p U,i ,> rfy-/.t z dt q tpqt t, l4ht @

'*r-rb 0Y=bdc Bi"

B-A dt i dJj.,"..

--f rlr; Ji e./ t' f lF 6 orl,.:;L g-r.rrJi ,3s: :l6loJu.-i,.-- d;
sp ,grL-o ,5trr. F 5 O lt-, Jr lt Ji ,rt l 

'//-l .5t-n.)t , .c-,.1 \y/t,o kgJ-
-$ ;a;U rL'qly-L tr o-rLi, , ist.:.t-,*; .-r5 +,t^, l, e-r-l s)el 6,Vy^,

I _.-x .t

6=100

- -E ,tw-

:U -riyly \:.&i 4r.gL"17t :Jr
mt=13.45 (0.21X0.1) =0.282 kE
mz= -13.45 n (0.0312 = -0.051-8 kg

mt= 13.45 (0.12X0.1l) = 0.1775 kg 
\ i-!*i

r*= 
+mbz = j to.xr;1o .r)2 = 9.42(10*) ks..,

i*rn' + b2) = ] fo.xry11o.T)2+ (0.1)1= so.e (10-l ks..,

,,,= lrma'= 
] ro.ttrxo .2D2 -41.5 (104) kg.r,

I"v=0 Iyr= 0
Ixz=0 + m (a /2)(b /2)=0.282 (0.105X0.05) = 14.83 (10*) kg..,

Y c,.-i

Ity=0 /yr=0

r o =!^r, + mct2,= -o.osra[-@)1* {o.oso)']

= -1.453 (10-4) kg.rn,

Io=!^rz+*(a|*a?)

= -o.os r8[@)1 + (0. ro)' * to.os)' 
]

= -14.86 (10-n) kg.r,

I u = ! ^,2 
+ md|= -o.osra[-@L * to.ro)' 

]
= -13.4r (10*) kg.r'

In= 0 + mdr d,= - 0.0518 (0.16X0.05) = - 4.14 (10-n) kg..,
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pF r#J--l JL.o- B &"9^,, Yf A

b=100

h = 0.375
mr = 0.410
nr = -0.839

lz= 0.934
mz= -0.1742
nz= 0.312

h = 0.01830
mt= 0.895
nt= 0.445

f c-ri

I*,= 
+*d'=!(0.1775X0. 

t2)2 =8.52 (10-4) kg.rn'

' rrr=!^r'=]fo.rzzsxo.ll)'? =i.16(t0*) kg.rn'

, Iu= l^rr'+ d\ -| fo.tzzslt(o.11)2 + (0.12)21 = 15.68 (10-4) ks.r'

rxt = ^;(+)= o.rzzs (0.0ssx-0.06) = -5.s6 (10*) ks..'

1y.=0 l*r=O 
L*

1,y = -5.86 (lo-n) kg.*'
IY.-= 0

/". = 10.69 (lo-o) kg.-t
:t-.J ,l na..; ,clrrS orL I .lt1l,r) L*+ J B-\ \ dllJ t, l+i el.rl:;lri L

/ 3 - 103.5 (10-4)12 + 3180 (10-8X - 24800 (10-t2) - 0
,c.-l .rJ.al .+f-l .5b,lL, 15 ,a; ,5trcJ.- ) l-*, q)t allL', y"l ,-l- tr

ll.r s-'*
I1=48.3(10*) kg.r'

Iz= lL82 (10-4) kg..t
It= 43.4 (10-n) kg.r'

ii n; byy *-.: ,*-F-V ;l ).el 6,la1.e,*;l .i- l .5:l.r.5Lrr";-*J

:-,11 -ru;Lo 6-U ..r,.i,r, .>-t I'+m'+n'=\ o!l-,, il o:U",..| 9 B-\Y &,1.11r

I*,= 16.48 (10-o) kg.r'
Iw=43.2(loo) kg.*t

1,,= 43.8 (101 kg..'

.J^r,-/ dt.lj lJ ,-/.,..1 
")-"rl 

6l-a19^' dLnd..S+ J oS (p 6u G6.5^l-q J*

.t .co Cfl5i

.ctul ovh ,O/p t oM >p Ctl* at lltx y G+l O

.>y'cl ebD-t <)s/+ tti+ao .p-rgT e,',tp. l, d*"P U-l t-flt dt. Nlicl O

ttlieC ,:'-94 ;lC-t Ci.a. p. ;t o2Li;ul t. c S* tt"s, Q (,. e 1/o2Uii.l 6iean(a^07. ;t alicl ,fp d4D al/ea it 6t7. O

.219T ,>-y. l, lg.l*

Iz //c r./ )--r

i tito"Lu'ut,
tt

'--|--.-'1.-\
,1,Nff
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vrt "Ft... 
B-Y !i;.f

b,
-l4l

b.
4

v
I

I
'-t*b

4
tb
K-l4

b.
4

a_

4
--r
!.
t
,-
4

B-f l di*" JS.!

rc$ orl.r jt-:.; cilF_ jJ":-, ,*"JL +L: B-0.

\S,l-\t>,, Jf ls ,_//-l 6la-trAeV.rll.r g5 Yo kB

.I5,-rt"-.- CJLa:i,

/N

100 mm

B-4. 4!..- Js.i

.;L.:; ,5-.1t-1 * I, ./-,--l a;La..r,j.LaE B-o\

I - =-Lalr sin Y0 :lr

----.f,0

lt2

B-ar 4.... JK.f,

JFt *

,"il..ti" JEt..

o.rlr 4t iJ eJ^t{ ,-*,atl 6,la-t7il^eVB-LY
t -." o-5 mlr \.i- g 6"t ,S-F tV -11 

rfl-,1 o.t^i

lt tt-S gj:5*1j ,o-t-| Je 1* t l .i-J! .(.- .St".l.,

I^ = -\ml\ J lxz = -tml\ 9 Iy.= o

v

,r=-# rlxz=Iya=o

B-l,v 4r.., Js.i

c-ilji- {-rtf .t, .r-l-l 6,1-a-' rApVB-tA
..\5 jr{ oJ..i crl: crLil ,5La;-9^ Jf ltm lt \

B-fA di..- Js.t,

,fr-,r.i-.lLi ,3U u*7-l 6,1-a-',jJ'at - B-tq

6,1-;s9z-. J3- ,J.i,l.u, u* flr -9r 6l.111 5lJ J,<-i

J-->l t; d-r9 o:L lJ- .15 ir:d .oLi, o:lr fL*i \iL^adr

.&*l p tlt e!-

qlr

:lr

L,,rl-----,
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?.fr 'f Al Jta, - B &-9^," VF.

I
h

i
B-or d,i..- J<.l,

-dy  'l-u*ll - f-* ey-l 6t-o,,rr*:rlab B-00

e4# coJ--i o:b L,L-:; 6}a.2ir,., Jf lsm lf q ;fu

=!^rh o/..-=-L 
^rp\t!'YlIt

.-t;s

./19"I8

1,, =- | *r'
YN

y-

ol.f .JrL.-

J5--5 (*,J)i -11 .51..r--x 613o:*-2 &.LiB-01

\.. rnrn gF t or* i6'10. tnrn gF f ,r-i ;l o-t^l

Jy- \ a-,h3 a;l 6ll,er;')'.A-- ..:*l '.r*i 
l.q rli;l

B-oa <li... Js,i

.-t.5.r-t^, ,oJ*i o.rl.r .lLlj 6b1.1>...

4ltr d+ ,Slf. ls ,/-,--l 6,6.-.t-aJ..ot- B-01

.-t;5 a.*, .oJi .1lfi l.-i-l 1: +5 B-\A

l-
b

-i-

mbt sin\0

mbh cos9

mbh sin9

2
I

I

_\\\.\\\_\\- 
/.b,,.-' 

-

"-oy 
.rr.,-Jsi

Jfu J-L:- ,3.st .+r-l ,-'FleV u B-of

.J;f

Iry =

I*z =

Iv, =

*lr

-t

\,
B-ar 4r,... Js.i

d-f e -r'-l 6,1-a.-'.r.Al'at-l:..1 -r.Jt B-Ot'

.m lf q J<- .* o:t,Sl-t,ls d,l*at*,6,oy>'

l
?

l
f
1
Y
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vfl Jrl* B-Y d+

-y

B-aA dr..- Js.i

dU f> yr 6l1b roiu; orl: .lL:; .g:)-/ jJJ B-oq

\ o rnm .ti .iL^; J *y ef f Cr*.(-- I r,_9lJl

;l o-r-;-,yji 6"# )_p J-r>lr;i u-;l r-rt -..i -l

..t"5 +"t^, B 9A ,glaa-j$

Iea = \/oA kg.-' qlr

;+Lr 9* y ortl

B-al <1r.... Js,i

t m lfi o-i JjU )JL-..(--.r ,r^.p.a ) B-1.

6l-rerA-al- .r;L-,r, F -,-j)x-y t->.i-,a t1 r 1t *,

.J!5 dr=rJ y-Z a-^;-e q + l1 ,5--.r 
'r-/-l

Irr=9mr'sinvP :tr

NL

\\\
.r\

_- b-''

v'1

B-t. 'l?,"* JS^i,

-y
B-At <1,r.-" Js,i,

J-r \tm l* \ tt 6 ,rr-l JL, B-oV

.-t.5 d,.-J -iJti, .Jb.i-F;l o.rj;jf A-A e-E u*
, -ffia' *lr

B-Ay dr.... JK^!

u-La,-c a-at,_j-l-l dL*. r,5 .rJ c"tl B-OA

6,11.r LVt Jm lfr q .i" J^ rut-.*- ,S-S - -lt J<-:,
,5bd., f* :l.c*l Jt*<,- O ;l o.tJ-,1j5 .5to;ra.. d5

.s jrs.e 4tt
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P-fr ,e.r!l OL- - B C*,9*r* Vf f

&tl, 45 \ s-tlJs-- * I ,f r-l dL, B-lfx

0 * J, lr / .r;5 j*,i OM )-p Jr,or-l f J'(^:

a n-.-i) iI )tlt- slJb s o:1.i g-l 0= 1'o g B= o;l

ig :a--.).J5,i..- r:jL.rrx rl.u,l ! Ji JJ*' 45 lJ

. A-1 .5tocJ",l1 rrllJi t9a2 +l:^t;l-t Jl-; ,z o"ar->,'

,,Sit: ."1 .-rt-:S JJI J-l; A c,*r. 1.: A-\ \ J A-\'

96 (tss:L4 B uy dr*? 4- hl-l-t .St; q *ly.l

.\>-,1p tl-t * Jjb t-\ ,.

/ln;n = r711Y. p r' J4= YA/1o

I
:tr

B-tf 4u..- Js.i

A-A )J-r* t B-\ t 4l.L-, J5*.1 ,;-," d-, B-1t*

r,Lj; t-q'!-l .,1r bJ;r 1\^ 12,;-' ,: G 1F f f :l ol!.,1ji

-tA-A )-r- J-pl-l . F I ,f *l rlL, .c 'l o'Lj orb

6,gj.ti,U 0= o 1l l; 0 

- 
JI l,tf u.;,. 0'.---

crJ, /nax 9 /6n y:U, .r;5 f, .J.a: rJl^i.i 1.2 I1;'a 2Is;n

-t-i-" A-\ \ 4-LlJ 1l ..r,i c+r y-:LL l+ lt u'-y .1l ,.rri

.-r;5 u,-ti, ,.(Jtt-l ./15 .5-

B-tr <ll* Js-r,

L-';,-l .1: B-oV , B-\A 4I1*. oJ.^t d.a B-1ox

t1 r*,-ti., 1: ..li ,--hi J o)-H m elt fJa .c*l '.t":' llfi

O ly.* Jr \ + ,rbl ,-/-r--l eiL-. .g*l &f ,rJ-P

tJL, q by.y 21a,5rLr 6tar,,tl5 ;"a^,o .J:s J..-
.rJ l.t"1 l',1 Jit-u ,-/Al

B-Pf 4[..- JsJ

rSf f**Pl5 .'ljt'.o E

6.--Li .51;l: m lfi u. G6,S-f ;l 'i- I B-1\{'

-)X-e 4l: .Sbof., lt il .,.>.-l b -t'i tr .--U, .l: ;;ti
ol-.as- q + 1.2,ca.4, 

")-ol 
A;-l 6Lalrt^,3 .:J

b-ny -tp,5:La,5Lrr,tJ..t;5 Ji:r'j cJ-: o:l: d["L!

.+5 j*J i \ ;lr> ,-/t-l.rL, q

11=Y/O\omb\ J /r = '/oY\ :lf
/r = 1/1\'\nDY ) t7\ =-,/Vo1

Iy=\lALLmb\ J rtr='/f{V

fn __"

B-tl dr..- Js.i

t.lfi 11 6:Y1-r ,j-t )l J,l.:' L d.'Li B-lY*

e-,hi a;11 ..lL, .c*,1 oJ-i or-y t't' kg/m2 ,!- .t>11

ti 0 = o c)9J:vr .s> 0 1l c?V oss- ,' ls A-A )-r* Jf

.r*5 l+ t, ,)i ,t.U, ,-lrl-r- -r +-tj f-1 ) d 0 = 1'o

0,2 0r

-----x
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Vff ,Ft^- B-Y d;.f

or1.1 P C!- .t>11 J f;a.gl;lr .rS;U c!-;l B-ltx

e-t -l 13LiJL-. .c-,1 oJ-.i -,1.l o-r"'.1 o:lr Jt j-i J* q -t

..r.{ J..- O ;l ,;,j-sj6 6,lsy,- Jf lt 6t )-ol

/r=

Ir=

l=

, lYo,mbt J

,l\\w'mb\

,/\\,Y t m

h=.yqq*6r 
=lr

= -./qlf 9 /l = ./\t.Y

v
I

l'k-
I -'b 

-..
I

r f -il
lb-'- I\t \t f-

I

b-*r 
I-'----.1

..t#'
.. h'

o

B-Po dr..- Jls.l,
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ilii , ir.i:'iA.,llL

vff

.,. i.i,,'il,li;i.,1.t':r,,t:. ii"ri::li:

€*rr.' ..
'.: ' .:.:::1 $tt

: : .::.:' t::. ;l::::: : tt: a::::

s(#b jloqjfy,.t'Qa

fug#, C.tli. C.r r1d

a."uL C-l

el"- a-.uo C-Y

cdl 
'i a-'uo C-f

P c-f
,s$tt 4r&-6 C-A

iil^i,Ll C-?

cs.rlst cru or C-Y

tt,.Sr C-A

to..!:-1,- C-1

toJl,lll C-1.

oJ:?r+, .:icL. b Sl.t orr# oir, C-tl

6rac c5,J Jl.Sll.5lra o.r.,-f.;.9b..1"92 C-tY

4'oAir C-l

o:Li:-l tg;i ;f .$t-.:L ,tlr;6 ,i.*l dl)t* .t!rl-1 3l ,.t,-f .,a C..-q, -liir!. 1 .b.eS sglr.a)t- jrU C i..,'y4

-Sl I tt. slf .1t<.t .jl:i., 6Lrc...*i.1,.,;.: l; J.,19.,1;-ljl ,g.,t-l ,lJt<, ,592.-5b ..rilor! fi JY'u-l d9{ ''!191 'e.s,l

.gti ;U r.1-1, ,r.nt(e6 c*l ;S-. i $loJrt+j .>-r1s 1r 6 6r.(r r.11.1 .J^! J^lit Jt<-.it 1l1: ,-tt iLi J.l--, -rr* ta-;i t

r.5 .:*t 4;ss1s6 .J-le ,.#tl, d rit'. c^ib ,.bE 11 J,-! .:;,rr .1l.('. r .rf )Jy ls.rtrrL; ,o.J[ili.- 6 ,*-f

,F-:--l ) a-5+J:a a.,ru, J,-t+j,L ,P : 6:-f L *r;t*o lr C-l..,rQ .J56, JL't lJ s^ilJ .Sttc5f t i:a> lql
'rJ.St+ .P! tr ,-Ft: { dr;:K crl*U--r

www.konkur.in

forum.konkur.in



VfA 4tL^-.4-,Li.o C-Y ,Jl+

A,-

:oy-b .t

h..r,t = )17

.>l*'= fil

d'r'J* s = r0

rtLi r:>L-r =Lr'er*2

0,. ,-lJ.*i J. LQ eJi, ,,r .o

.i.l o-elJl 

'+,U 
,jlt

:C-t d.5[l;.1
&+k+4=180'

0q=q+e2

A]
b

dl
b

.>L-, =Loh
2

m

4i
g4,> =-ll f '

tr' r.L- =4nl

A.*.hereo 4.rr.fin C-Y

.<-: ;t -U r, 6 .,,t5!^ .\

e,.91; 
-11 C]i r, L L,-tl)

r,-91; -1r ji,$tt tr& -F-5

.irrlrf f^ tr

:C.Jt! ,"o 1r .f

Gr-l;i Alruj.o C-f

:of.\

01+ 02= 1llll

:6.ef 6ti .Y

""- 
=? 

"0r-l
Lh

:fti -zeJr bt-* f

,.-' =!O ,'h

;t-c!=ItrL
L=Jm

I
.4- =iBh

cJpti c->[.-r = B .ri -ls 6

:).tS b1;. U- 1y .L
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cit+;b-.r )l oqf )t a>t- - C ;*'9#" Vft

)o C-f
:fjr 4?Jr aJ:L, .l

r--otJ!'-q* ,b2>4ac ujg,> 6r.n+L-2 6,rr, ai +bx*c=0
2a

log(l/n) = -log n

logan = nloga

log l= 0

log,ox =0.4343lnx

:ba:,-:tfl.Y

bu=! , x=logu y

,rtJ t*'':t(.l

b=a=2.718282

e't=).x=log"y=ln)
log (ab) = log a + log b

log(a/b)=loga-logb

:bdl;.rj) .f

:glr *-/

ie*'tj,,
lJ

c,l

crl= +arbrc, t arbrc, + arbrc, - arbrc, - arbrc, - atb3c2

"rl

f = Ax * u"- 
a'-;: r!rL' '[

p=Al3 s Q=Bl2:fl
(.j.[:* J & a*i-t a-) ,:,.1 j.,u qz p3 : I .:Jt-

,u=qf(nJn) , o.u< r8oo

x' =ZJ-p cot("p)

xz =ZJi cot("lz+ l2o" )

xt =2Ji cot(ult +2a0")

\y*-r &-.13.r : & &: 5,-) c-*1,>:, q2 p3 : II cJt-

*, =(,r *,[ q' - V)' .(, - lfr)Y'
(.S;L- d,r--,13.r ,j+;> o^l-1 o-) q2 Pi =0: III .:Jt'

xt=2qtt3 t x2=xl=-QtR

:7r le.-f ,rE d:L' 6lr'
l+ni+bx+c=0

J.-.r r5.jJl JJJ sJt--- $t--a ..,.=- "3 
= Axo * U- *f -h t -t x = xo - al3 b$ slt L

..t.;91 r:--t, x= Xo- al3 ;l 1.,1 Xs JlIi, 9 ot.2i

l:, ?,1=',u, - azb,

ln, bl

lo, b2

ln, b3
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VfV ,J*l-J 4-,$-b C-A u$.t

,sI*l*J 4..rrrrin C-A

:,."i:- l;.l

i4r7
t-;;;;-"

lg-oJz +(t,-bP=P

\ iol
\ :-/,
\ t /rt
_v__L__"

-2y-b-
o,'

:J-/i,o.o

sin9 = a/c
cos9 = b/c

tan9 = a/b

ctliLi. c-9

:,-rL;Li.\

cscO = c/a
sce9 = c/b
cot9 = b/a

t6t -lka t: Lar:"i-c .Y

ry m u I

+ + sin0

+ + cosO

+ + tan0

+ + csc0

+ + sec0

+ + cote

'fu,.,,-,{i* ,,,ft,$.,.,
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cil*t-, )l ou-f l,-:--t,. - C i*,9.* Vf A

:lar..;... jiU .t

n_sinA
b sinB

:Lrr,;J jiE.0

,' = a' + b2 - 2ab cosc
t=n'+b2+ZabcosD

:a3ri:t L'b1 I
sin20+ cos2g = I
I + tan2g= sec'0
I + cot29= csctO

sing_=f('-.o,,)

"o,f,=Fi
sin20= 2 sinOcosO

cos20= cos2o- sin20

sin(4 + D) = sina cosb t cosa sinb
cos(a T b) = cosa cosb + sina sinb

P

r.Srlct ctt*la.c C-V

'isf t-i ,1,<-l 6bq,^5 : fr oJ? ! .Jrlr-,'r 6t"rc --J :rj!.!i .\

y Jt<-l rl.r-L ,gl-,1b V ,SsbJ..iJ ,r,-lyti .riloJLl ....,h (::.r-r) .{U,-l 51U

"s t7 u" V_ ,P.51+;Ll; !-y ,-tr r.L-r.d;:rlr,r 6l,oi:.r.5 ,f-p) tr.$!.1
.t; oa>-r.r1L,r, l-q Jtil c-i;11.,1 tPi

:rr>.Y

P+Q=P

P+Q=R

P+Q-Q+P
P+(Q+R)-(P+Q)+R

)Jit ,-->{J L-

e>t;Yr 6tr g,.t

ar-* ta'rb .r;u

6r'-*" .-S rl ;lj5

:"PUf f
P-Q=P+(-Q)

k I j ,i :+i. .gl'r.1lr.r1 .t

:.ri1rd

R -t-

-." /

Y=V,i+Vrj+%k

lvl=v =rlr: +vl +v!

,.f-l-*Q ..r*!.f Z s! ,x 6|a4^' -l V .rrl q9l-1 .gtor.1l.J tl 2 ttt c / :.grb ..5brr4J .o
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Vfq 6.rlor o$^c C-Y dt{

l=V,/V m=Vy/V

Y=V(li+mj+nk)
12+m2+n2=l

n=Vr/V

,&-tt +

it

a /i a,/
<r*", <,:*,

P \- p'-\

:Jt(-l t- ,rbtr Vre f

P'Q = PQcos9

dy tt P JU.i, ?-t' o)-re +;:liels ?.e c-l

-)rt;i L- *-.iJ.-li 1.: P .rl-r:,1',: Q.11.:.r,;l , pcos0

.r:-jlr Q rl.r:rl 1r P -,1lPcos0 dy ,t Q tle -'r;,L.."V

P.Q = Q .P :,*'1b ,Jy-*taqtr .l.2lJ ;l

:g,_.lb,rlilr ?)- -L-f )l

i.i=j.j=k.k=l
i.j=j.i=i.k=k. i=j.k=k.j=0

P. Q = (& i + P., j + P, k) . (Q,i+ Qyi + Q,k), = PrQr* PrQr+ PrQ,

P.P= r] +e] +e!
,>t-rS ;e t6;i,r-Utr ?'4 r5 J.i:yr rJ.r: ,yti^ Q I P ,lsy J) 6 t*.l l7;! ;,.+ );l> e1j.-c.,-J- jl

P'Q=o
:c-l ;;;r5r.;eic*.1P1 'Pz=PrPzcosg ),>$op.r-r!" jl bl1 €ltPzsPl ,l:7 es 6-.0n--211

cos0 =.p - 
Pr,Pz' I PrrPz, * Pr,Pz, 

=Uz t mrm2 + nfi2
PrP, PrP,

f.- ,1r '*-f ,rlrr- .9: tS ty,:'g oJ.oL! e':+^^ ..r:^ltf.f i-allry .grLa .gbr-pJ 
-J, 

q lt t lfl t / ,-,i -rr +5

. lrl, + mtm2 + fltn2 =0 .r*_ .-r:,-L; j-r.." l) ^\l,t t, t+i 6rto ,5Lrr.,r;*S S J,4^,e

:c5-r-* 6j-r .ryti;l
P.(Q+R)=P'Q+P.R

.c-l oJ.-3 &-f 1-jtlri. ti ,SsltJott' qQrP,1b71:PXQ.Jtlrrr er);6.lt1tr.*.tB ?re y
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-@,a

PxQ
t
,\, ea---z("j5-" *,

I
t
t
1

QxP=-PxQ

lPtql = PQsino

d#! c'- -l-l l:--r .-rjlLi L "; J<- aU, ,.li CX; 9

.:-,11 .: .t .lyLi 1l o:Lt ,,1 y b-;lry .*f llrf e-f .t-i,l

QXP - -P><Q :J.rr,rr a4."1 ;;;
\St-\ 6jr .ryti;l

F((Q+R)-P<Q+P<R

ty-# e qts dJ+" ,-rrK-utt ot.a:;' 6lnolK:-:.11 o.:Li:'l I ,Ssls-r,:* i-f )l

ixj=1 jxk=i kxi=j
jxi = -k kxj = -i ixk = -j

ixi=jxj=kxk=0
;-i.l &t t) Ost' \ 4sl:,1, ?-t' ,6-1+6jr .lyti r -L-rLi yl-11 orU'""-l U

P<Q = (& i + Prj + & k) x (Q*i + Qy i + Q,k)
=(P'yQ' i;3,i'i:?;i:3i[!,]'; i;?\ u,,, =n

li j kl
P*a=l& Py P.l

lQ, Qy Q,l

:fi.r .gbda1l.; . A

.r"i! c+ti tr.,1l:y .Ji 6 
'Pr +lt ,Ssltt J 6l^Li; ?r- J16-.(PxQ) ' R = R'(P(Q) ,t;lf<- tJlK*l u. .e

?t' Q . R Jt<-l1r .r-;l-ei,r-; P;br- 61.;3 .c-,1 
'* 

os*FK (Q'R) lf-j 4lx ,jts) b;Jl; .tf ey Jli,l
:c"..i,.9, l) Js-*- + Jlyg l-,1 )L .r;Le ..1-l.xQ .ltJ' G)bJ

P(Q.R=P.QxR
:ty',l;11} .lL:.,Y: osf t ri6 r- )Al :*

le Pv P.l

PxQ.P=10., Q, Q,l
tt
lR. R., R,l

.(P(Q) xR = -Rx (P(Q) = Rx (QxP) <;K6 621tra -t. ,,,a

rr "i--tr 
Lr.,1l.ry fl-t5 15 tf ,y ;:l-y,* r5 lrq c--l ,,a., P<QxR csV lt).r.e+i o:l;'*'l .l-! b;,1r1 

-11 
t-ni-l1.:

:L c*,1 JrL, +i6r." 6.tbJ. ?r- S rl.l ,.rt j-i iU',J .J'J,,t g.1.\' ?t' t'
(P(Q)xR=R.PQ-R.QP
Fx (QxR) = P. RQ - P. QR :L-

;_r'1./J- Q lby 1r e5 ,i,*l .JJt<-l R' P ,t<-l :-e Jsl cr.rL* jl d^'- ;JJl 1r Ji! 6ly

lS 6, c..'J t^Jt<-l u. b:tt jJli JL^ ;l :bllry c.,li:.!.,. .1
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VAI csrlcl c,u"r C-V ui;

ff =l= P.i + &j + P.k

a(Pu) 
=pu +iru

dt

ry=p.e+p.e
qQ=Pxe+Pxe

,e-&.*L) 2tdt = dx dydzo;t*tr:*jut ,1,-l r;tr z,!,,r;l ,r-bV Jt :Urtrr, ,9$ Jtfl;:t.t,
tif.lrrQ ..!;i Jl dLAaiJJ" JlFil ,* 6,jtr; f orF y Jly,g lJ f+-- .f Sst, V ;fJSf

tvat =i[v.ac + ilv,ar +u[v,ac
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Ln.S.r- C-A

(.ur./ ,.rLlj l-r ,tf.r t9J.- ,s-iu, cSr Jt*, q oS -lf ;f-b cr1t9)

(1 -'-r)n : 1 + nf, -jfj]., rz *n(n - L)(n - 2)*3 + ... tl < rl

.x3r5x?sinr=r-h+fr-fr+"' tf<-l
J-4x6cosr=l-h+fr-"+"' k2<-]

d-e.r f x6 x7sinh* =+ ="*h*h*7+"' [r2 < -]

coshr =ry = t ******. .. . t* < *'!

f(x) : ry . [ron 
cos ry + tru,sinff

3i,:r5: o, = | l-,r*, "orff a*, b, = i l-,ro, sinff a.x

I-l<x<l 6D r,--2y !l

tbdJ.l^. C-l

'(Y\ du du

deo i-l dfuv) d.u du *\,/ 
' A - u 

d"
....'..._:'d.-r 

-: 

',-!..- 

-=

d^r ' ds, * 
d.x, 

' - de' dt u2

}g sin Ar = sin dr = tan dx = d.r

,I$.or Ar : cos d,r = L

dsinr dcosr dtant ,
d" = cos t, d" = -sul Ir d" 

: sec- t

dsinhx - dcoshr . - dtanht .o
d, = cosh r, d, 

: slnh t, d" = Sech-.r
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VAf bJl.S:jl c-\. ,i4

l,,loJf-rK$l C-t.

I*"*=#
l& = n*Jr

Iana.=rtG;w
f-.>
J rJ" + bxda = # (&x - zdJ@ + tuF

f ^- .,

Jf J" + bxdx = *fo (uz - Lzabx + rffizg)Ji&F

f & zJaTE
r J;TF' b

I Ff,a = - GfrJ;r I (a +6) sin-l rffi
I#: $t" + bx - atn(o + bx)t

[ *dt (a+6s1t-"/a+br o \J@+w=3-\Z;-5-)
I d^r | ' xJ$ 1- t rrrr-l xJ4J;az = G*'-'--; 

- or T-a a.

I;.+=*,n,'+b*)
f_
) Jr2 i8 dt = LIxJ;ryV = a2 tn r* + JftVy1

I w-a, = 4(1p* or.in-,r)

| ,w=z ds = -!JG,4ry

[*",rrya" - -iGrry.*(tre* o,,i.-,r)

f ^_
J ,"Joz - x2 dx = - lU2 + fozlJ@:fi
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crl*-t-t jl ou.'-fl ,:-Lr. - C &-9ri" VAf

f d' r / 

- 

- b \ -Lsio-l (ry\
I m= Ztn(Jo 

* bx + u,2 + xJc + U;) or l_" \J6z _ 6a/

t4= h(r + {FTv>J ,!x2 t a2

t d.x . -r&= 8rn '-r Gr:70 d

f xd*
l-:=wr--a-J Jrz-a2

l4=t,F*r Jo2*xz
f_

I xJe * a2 d* = $J1* x a2l3

[ *An a" : lt JW = {,,a;a - f * u + Jvx.=t

I
J sinrdr = -cosr

f
J cosrdr = sinr

f !..l*sinr
J secr* = UtnllhT

/ rin2r ds -; - Y

[ "o"'" 
dx =;. Tg

f , sin2r
J Sln , coa r a.x = --r-

J sinh.r dr = cosh *

t
J coshrdr = sinhr

I
J tr"h x dx = ln coshr

I
Jlnrdx=rlnr-r

www.konkur.in

forum.konkur.in



VAA t"Jl,S!l C-\. dn

Io* =#

Io*a*:ff

[*"innra,

(ar - 1)

_ f(a sinpr - p cospr)=-'. o"+p"

Ir*"o"n**:"ffi
I e* sin2 x d.c = #A(o .ir, r - sin * . :)

I e' 
"or'x 

d.r = #(o .o., r * sin * - 3)

/e* sin' cosr * = #(;rr" u - "osx)

/ ,ins x, d* = -ry (2 + sin2 *)

/.ort r,d,r =ffrz + coszr)

/.oru xd.x = sin* - frsin3r + *sin6r

/rrir, rd* = sinr - ncosr

/r.o, xdx = cosr +.rsinr

[ *2 sin,

li "o",

.Le;t Etv

l,. (#)'l*
o', = --@-

4*z

l,'* (f)'l*

=2rsinx-@2-2)cosr

: 2r cos r + (xz - 2) sinr

d^x

dx

f + 2(#)' _,#Pre =
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sL.;t-r )l o+f t celo. - C c.-ry" VAt

o.r.r*!., gloh.o J- .Sff it9# ..1!gr C-ll

olJ t--) J;)l$ 6-a;-rJ-.1-, 6 :tf 
',.J(.-XS 

*l- 6* c'')rL' * P --Ut "tli s-l-l Jtel eA:6

)l:-r ,*-*..rr19i.:*,.t, 6111 astS I i4l6 r.1b ,fs ci,.r-t, lU *,-/-ts r,4fjy c.r:'?.r: '(c-"j "U ..ri J-
..t-tf ,-f d:L, 6l"ld---2

l,fl.r) .t-,J: 6U ji; a &*i .p-,-rk st frx) = o o)ta q lr c*-U ,F €lrc +5 6lnj:L, S +S et
llx y->,t )-t-l CU,ii rsljl C oS.r-tl"f x i.t)' Li3x, t"S a+y .Ja:g jti!J, -b'-r-f t-L-1''>vlat;:6x y-rLi'

1.r.,e,-lc:;3i g-,$,(J-!U o-t*i,'*.1 c*rt I 6 6)ltf,!t t-t)ll r.l,: C)xr 'e--* 
Jh.ir 45 # ,ff '-t'-U"f Cd

sp dx1 ,:fix) J dV g-.r "(J u.x7 t5-1,Slt ely,l,-r-tr,ttx) 6U Jit-u -l Flb rl-ti, q btt*t $t*
.(*-,n ,n.,lr.,g,[..: u.r..a ;l .,"rt-li c-.t, l; 6* v"*,J,-Li,rr & *r 1r ll,t

, f .lrL.

| flt) ro , ="r

tang = f '(*r)= /(t' )
\-xz

il-- ,-l ta..:S x2 aU ,ity rJ:t', 
"p 

! .-r-fi.f x = xr 6;l)l le.x t \;f (x) u;"-f (x1) si .1: 5

x2=xr H
6lf.ll.iL-J-.c n'.l .,-1,-l--l.r-t-:.. x2 uPJ.JSu. Pllx1 cl,-.,l dJl Jf;j 6.:*l i:V -# 

"^-
.ii Jt r p's ,tF.r3 d)rri c*,!

:c-r,.--i t--:'# J:t' +b r3t alrl".r t{l;i.rr..l-\.*Q
f Gr)

xk+t = xn -M 

:,i -lr ^s

x, F:sY a'L-2 ur">" Crl0t+t)=rt*l
x, F ,-f L!-J ,r"*t ,s4V< = x*

x = xk tf @) Clt Jlrt ="f(xr)

x = xk ::f (x) Cu .;:i, )l$' = f (xk)

xr,
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fff o.t ?+, oYsL. ,.F ,Slrt c./l+ sit.r C-\ \ ,JU{

L/)J -t.L ;a-:;lr .t.i xr*r = xk t r.;i ,5-r;, -p g,,ri6 .;1.[l q"f (xr*r) l; t_*,-l o.r.;a JE :lF y drL, ;l
*>-l ,:'.f (xi lf @i 9 x1a i .l,J<^, ,j<^. 6b.:r1e u,o 6l-11 a, drL, ;rr_l 6 4L.i

:.ti;lr :.15e il 4J t +t.hU .S; -t+

aL;u *. '*-sy xr,6 .:,,L., .li q ;,_l ,ri l;,i5 )l.j 6 ,rldb .-*L, ;"- 4r-i, t- :*f (x*) J,-tt +5 c,*t ,t(l,i .\

f ?".; ft.*So; CFlr* )_r* f -f :.J Ir rsee yt.,r,.r..!! -kf @r):.-i Jt .c--tf(x) 6U,.!-rl"u q.JStb

,51.r- rhr, .5,- :lfix*) tf (xi e:lL, JU.i, ;Sl S ary4 U-l y .t;-re r!.iti ,51.e.u., (G>,..a: rl^e cStJi !y,, r,p t
.*M _1l(1 lt Fl.r- rl-r,L :-r^i 

",:,i.i 
,-rllo:f ,_*.,_;.4y..j 6

.)li--t-, U dt* x, b s_s-f 4t .i-l;t+, Jr \.f/ t J,-ti ,riti a;,.i,\: tgsf (,r) = o d:L, 6ly C,-, -r4 ,5t .V

X,,tu.ej nfu-t .Staqxr qJll ;*;t6.to.:.r,dLiilJ,h\; J5*ibc,*i.ry,-td.r;,,r,-rl.9ai--,1 li,-qd)Jt
.ttJ,-l 5--s1 X, l, ..1-g,.i ei-r;i

,.a1 -; L. .L;r a5l 6la-L-2 q d-*j CU ,JU, cSl-,t S -Eil{r" drtijl Ji F-, J.h y -irt ,4 jl ,JLi I ,_*-r f

J<-:;tc i , "i )t Lpy j,-l 4t.rs.,, 6.5-b jtul ;g rrrb 1'-1;l!-p^, e;l: ,5- 1l orU:,.I .r-:U,]JU:,U

.,.:*l olj, orl: dt j-!

.-rj; ;*;; l; er - \.cosx - \.. = o drL, n-1,_-1 t olf tli xro d9l ;*; l. :&:.

dJt JIL;. ,-S ttf e i ip.ru^r ,-*-r.t-Vg r-p)[' 1.,1 oJ..l o.rl.r drL,6lr, ,li el: tr,;S 1) Jls.
.-uli \ .-1 ;l ,:J -fkr) t f (xr) p

7@*) f(xr) x*+r-*r=-M
0/ r r r r r . Ioi 0v10w \rA/AYrq \ 1 -./IYAY. o

tnv\ 1q0 v/YA01\. {1/AAV..10 -./.V0\lV

t/0q1[qA . /YqYAA1 Aq/Y . flo . -./..rYAr
t/oqYY \ 0 r/r r r !l! AAiMY0rl -r/r r r r r'\

[/0qrY. q -Y (\ '-^) AA/AA\ q01 Y/Yo(\.-\')

.5o.rs 6F Jf.f;jl ,Sl;,. o.lr--ft r.Stbsig.; C-tY

sr.r,J = b vx= ct )llsy =f (xi p fi * elr,s roJ..i orb,)t-:j JS*i,;la g..*-i ,:,.V:e!- iJ,,i.t
et-e.S o;l-r;l Je.t>;l Cu c-l ;i-, .,>-'l Jra. ,J;l3 *,rJrl-.J dl5 JlFl ,-tt,t )l JF n5 rr5.r ,/s j,:1ei

llJl5r- dq r5 6C e.4.rtr n \lt g!-.c*t rr:-J-,a<x<b d".t CU.r-iL oJt-i o4*, crtJ^J l-'.*
;,o-,* Ai P\ {S-Jti .L- Jg' ;, .-r,-i ,:-J, A = ! t dx ti orf f+ l.r t^ni-r! 7-fu nr J ,:*.t fr6 = (b-a)ln

l; ,--u,o dJ-.r.J ,.l.iL .;& tnni--rlr tl.t^; rq -p ,:t-y 1 -2r .c-l .ri, f3 >1,-i ;*; & ,-)u r- .c*l cJ-i orl.r ![.L,i

./-t+ U rlr ,;i-l;il l.l :l-t*i e J ,tf Ali f iL-J ,Sl,nni--rtr rl-u ! bltd l.rll .rE oJpti .(, Jlrt& \.$r./ ,-,itil
.-t53 r.,,; & ,Sf o;lJil c-i: ,rl.u ;l;il L rf

www.konkur.in

forum.konkur.in



ol*;b-.t ;l o.rr-rf.ra &>tr. - C c*r9^r, YAA

.f1 X2 t3

sl*L:d
Ai=Yn ax

6=ly etx=2y^Ar

(D)

-,til;l y^lri 
1Ll;11 Ji-t, e.lb s Ltf "E 1r .f.^b:.-, ott' y;slyC tr t^d,-rq C&- tO) /6al JUt:-.t

,.# ,-itt )l dr-', CL; -5-- rsll.€.t ?r4 M llrir 1r ) $f r)a*.J..12 jy 6laTUdtl Z!n, Lfr.arlyti 'rf
..r-; o.:Ur..l bi ;t g,*r,;r 1r*l>.r l,Ji blJt6,6 xi+ Axl\ jV rL,e;.gl;t ! 6b -,rl.r,a, !.1,t a)1.!,n 2lJb

u ".i, LS.rl L c,-.1 tlt.Ai ,l .t-ia c*,-r, ba,ii.1e't L--i J<- atU t"6-lti CrL [fc> )S:] <A;1i.r

,oJ*i o:lr crLS,r+.-.rr Jb Glt:j J",,*i\,y * bl-r',J CF f tr,Jr-t+;t'L, 'c*l Lr t\f (/i+yi*rlY

.x-t-S C *. ,.431t;l ;.^; ,tr'J ,& J. .P.?"t+ ..ty J.ol.1'- c.:.rlJ il ;S a-pt \ ,F
6l4iijr5

e,=tf d,x

A.= ! t &r=(tf *r, + lz + ...+In 
- r. ?)o"

aa = ftrr + 4!i * t + yi,s)Ax

y i *, A = t, o. 
" !:.r:;:: :,-.rt;,. ?: ;,i::
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VAt cSouc SF JtJsjl .gly o.r,rfy cSta,il., C-\Y oi:.{

srLa-> .*e o*_r. 
CU d'.it L,i i (u F* r;;.r.r! J*.1r 6) .1.';" J Jr &, it- t(d) SS;) u,€"..f

{ *9 oJ.,.i r*b', sr^.drl,J:l )l J'lji6' it- dJrl .JS,s' l-*! ,)lt ,2ll;' a-.(J +1 oJ^f u,i,_rr; -bE; -11 6 t-rC

J:-t+ t^M qF .r:r5 +iL;l tr .rrf ,PV t_xt C, M.:'L*. l; .rf +it-al bni"-rtr ;l 6i -p tSlt o.r-.i, ,-,L> +ij-19r

.JJL -.i r? :lJ*i f-! .l.9.,'.... oJ.oti;l o:l;:..1 dil, .,.:-,,1 eijrr.. dff:- o&t! r 6 -f,-i,r, r.!Ju roJ-i o:lr gt.Lj
'g."-

..,Li:il 6; Jlf-sl JpU Ctr4,Ji:,;,-t1r)JtSJ*.r.r= y lis=o;t t.t !=*Jr*' p t-j q!-:Jb
:! .:-l ll-t 6:f a--l,L .r.: ti .,*dJ ,ys-t r- t lJ Ji slyl e5 o.L

e = []*Jr + *, a*= i (' * *Y'1,',,= 
+6.6 -t)= 3.i%+qto

Cb- dlri,r/.itb;tf sl.r,r;

JJd.." riijrS 6t+

r/r1\v. t Y/t01W\ VTqYY\'

\. Y/TMYqq f/t.Yo\"l Y/rqYt Y.

!r r/rqrYto Yy'flYAo. Y/rqYttv

rffqfi'q1 r/fqr0[v vrqrItv
vrqYt[1 vrqrftA r/rqY,.tv

Y/rqYItv vrqY[[v vYqrt tv

..'*.1 .t-a1r Y ;l ;.5 ,4<,_Jt{ t Cl-t, .?,;p>.i U-;*. -,1r tt; .rlr., d -r.5 qf
Jsl Ft Jt*.[-,14-r g)rbe )t cS-S Jlrflst .V

,, U #= f 0 Jsl 4y,-h;lr.-, t Jt- .r.rr5,r. ,-};Jt*rhtlr q yr.. Jbl,.(Jtt .r-t-l Jrel;t o:ti:.,t

t-: g-.,n|-.r .-t# .+-1, ,r.!l o.r- oa;a sl.trl 
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srone$ = f(t) yQ)

Slope = f(xr;
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o.t i 6o.5tlai
6Jrr: rr ..ttu

Slope = f11r;

Slope = /(11)

- + GtC.
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cil*t--r 1l o,r,-rf; C..>tf - C c-"9-,, V?.

J ot-; J-ta (tz- t) dt ;U: d..aE U 16 g-r.r ls ,1,>,:. =J r 
,tf t!; rc.*l .-;ai5)r .;lri'dlJr a5ll -il
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.it-t^,
.c.-l 7* 1--ttst.9tL; +,.J-r.l* 16.-,b-:.jl;l J.ab' ,5tL;
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.gL Jglu - D c*,9*r.. Y?f

.tt<trl ?--t' J3l.u, y-rLir
d/t J eL-LIr,lf;u 1.r,,J$;tz,l
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coUojlg VV.

(.+rG o .r....*l5i;t)aoUojlg

A Coordinates cartesian .rrr.r5 gLo!,*

Absolute motion jJJ.. rS f Coordinates cylindrical cslcleil c.,t a:i.

Acceleration
Coordinates normal and *-L. 9 c5rr-r .il.a!..
taneential

Accelerometer e- vb-l Coordinates polar ,rrl"! ot-..;
Action and reaction Jr*,Jl ,r-Sc , J'"t Coordinates spherical 69f tl,';:;'*

Active force diagram (jr) Jt s cstar.xr A-r-i Coriolis acceleration .,Jrr.rf ',s
Amplitude of vibration ,pUrl n-lc Couple ,* e$-,If
Angular Acceleration .91a,-911 .,b; Critical damping Gl.* c-l*
Angular displacement 6tqrl.i.d-qqb Cross or vector product ,-srlr_r b- ,-;''-tV vs-
Angular impulse 6.la"-e\ \- Curvilinear motion 1"'ill o;'- cS,>

Angular mometum dltu-9lj r#t' D

Angular motion ,9l4el;,5 g Degress of freedom ..5sl1i otTro

Angular vefocity ,g\a,-eli coy Density .-rp rr" - JK"
Apogee velocity egldaii.,J d"c;, Diagram 4-ii"i

Area moments of inertia et- ,r-rat .st"Ok" Direction cosines .grto .51or"9.-J

B Displacement c_ht+

Body F'? Distance &il*- d-Li

Body centrode ,rn -a crF Dot or scaler product tt5-lt_ ,rblc -,r-
Body cone r'..7 J.9g- Dynamic equilibrium .rfrnQc JoL;

C E,

Center of curvature l:->al f ,^ Elastic impact l.:-Yl ttf t
Center of mass e* f r Equations of costraint ogoi oYrL.

Center of percussion *r f ," Equation of motion 5.; oYcL.

Centrifugal force f r :l t_f ,s,* F-',;

Circular frequency ;lr9c ;tSi Force-displacement .dht" - ei +t
diasram

Circular motion ;lr9s .:Sr.' Force vibration ,.srl*l.jb.,l
Coefficient of friction .5t5l"-l ,*,-/ Free-body diagram ro,-* clji d-iri
Coefficient of restitution c-f;! .*,-r; Free vibration .:l;i ;U,1
Coefficient of viscous (d) :*-s,e.lt* +-*
damoine

Frequency 
"';l5j

Conservation of energy ajrl alrl Friction JlSL"l

Conservation of
momentum

1Fo9r.5tl Si,

Conservative force 9;19r,-S g,gra Gravitation force qit? 6t)#

Constrained motion ..rio 5p Gravity +rl?

Coordinates c,La:; Gyroscope v$sy-)
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VVI a.oUojle

H Fi:ij

Harmonic motion d,;9.rto dr> Parallel-axis theorems 61191 6lar9=. ., .e

I Particles olrj
Impact rsf sl

Perigee volocity G,*-z> g,rr,
Impulse ,e Period rr-,
Impulse-momentum pLr - a,"; aJ.rL.
equation

Plane motion 6la-*;,o cSg

Instantaneous center of ,r"_,) ;lr9c ,r_;i #.,^
zero velocity (tsr.

Potential energy ,f*;U,,.5;11

K Potential function Jr-U,, el;
Kinematics .SjLo;* Power t-

r-l't
Kinetic energy eS*4-y o,t.,:-" 6;l Precession .-il.F**
Kinetic friction ,ri,ntr* .Sl-_fla.al

(,r'ltql
Principal axes of inertia .,-rql .,l-l cstorrft.

Kinetic .5-:-- Product of inertia 
't'p-l,,i)eE

[i,,,, Projectile motion .rbr c.fr
Linear displacement .,Lt ,r,-fr"b, Propulsion ci;l: c9t*
Linear impulse up; *.r; R
M Radius of curvature L;lgU
Magnification factor 

'-'Wirra 
a-r) Radius of gyration .r:*,llj tb

Mass
e.fr Rectilinear motion J"*Jlto*fr* 

'5,p
Mass center e* f :^ Rectilinear translation JdJl,t$j* J1;';l
Mass moments inertia ?.t dA.stoOL- Relative acceleration .+ vls
Matrix 

".,--iL
Relative motion .+- c5f

Moment center 6f ;9t;-tl f y Relativevelocity i --L# *.F
Moment of linear ,rL- n::. Jjh.it
momentum

Resonance (gr,u91.)) q-r-L;

Moment of inertia of eL-,.r-r+rl.rL"
area

Right-hand rule c*1, c-c o.rcLi

Momentum cfg ollsl_ d.t 9j Rigid body *L r..-+
Motion c.S, Rotating axes Jlr,.1r),,l9o cat ^s*

(el.19r

N Sr

Natural frequency ,,-*J".rJtJ;, Satellite orl:trL

Ngurtun,S l,-,,\.5 dr# d#lrj Simple harmonic motion o.rL .S;9.rla .15,r.>

Nutation ,-ilt Space centrode .r,tai s9;_
iCI;;li Space cone ,;;-Vi JosF
Orbit

,1" Space motion ,.*Lai cf,f
Overdamping ,g.l*tf Speed (rl.ri.) c.cr-

Spin axis ,-F* :t*
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a..b-ojle VVY

Spin velocity o:;9 ccrt Unit vectors aJiJ_ .5torlc.;

Spring .f Sl..i.

Static friction .rs.;tj-lJttt-l Variable mass .* e*
Steady state vibration [t, .-ib-,, Vector ,lr,
Stiffness of spring p ,rt:*, Velocity (,.9r1cr,,) cc.p

System ar9.tu - Velocity displacement ,a,tarb - is){ A-i-,;
diasram

T, Vibration .ibrl
Theory of relativity .+ cs,rg Virtual displacement cajl+." .dht"
Thrust .rlr - os-reJe. ,Ssri. Virtual work cSjl+.,6
Transfer of axes b,,*. Jb ffi.i.'

Translating axes tUil .5to,,9:., Watt ijlr

U Weight ,ts
Underdaming ,-s-l* tf Work rF
Units Lou.'19 - cbl Work-energy equation 6jil- ,F nhl,

(.,-,,::lKil { !t*,)ti) aoUojlg

Conservation of energy .sjrl .st+ , l!
Conservation of F*"r 6q
momentum

Units lt-l

:Yi
Vibration ,jbrl

Period Jt-Ji Free vibration st;i;t;rl
Precession .)s*, Force vibration .srL+l,jb.,l

a:,: a::

lj{E Steady state vibration t-k ,jbrl
Potential function J*;ti eb Friction 5tst,l
Theory of relativity .-,,.*, 6rrs Static friction ,stpb-l5tS,l"-l
Diagram A-ii"i Kinetic friction (,;...;7y,rt;.:r- Jltt"-l
Free-body diagram p.q cl;I +; Transfer of axes b;9:.. Jtiil
Velocity - displacement, 1nV - &cr +;
diasram

Rectilinear translation 1-;,Jlro*i:* J1;;;l

Force-displacement .r-ht" - r* +J
diaeram

Potential energy J.;Lr, .sj.rl

Active force diagram (lJ.) Jt$ ,stal* 4^i-, Kinetic energy t.rS*l*y o.Lr-r+ 6;;l
Resonance (g,-U91,) r-.rs : :'tll

Dynamic equilibrium .rfue.: JcL; lmpact r;gsl
Power t-

r-llt Elastic impact {i-yl rsf f.
G

Vector ,1.,1

Displacement d-ht" Unit vectors 4 6Lorl.rr,
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[!f a.Uo3le

Linear displacement .'t; .'alr,l:>
Gyroscope v*1,-) Angular displacement .51a,-9l1.dhf?

::ir.tJltl
Virtual displacement ..sjl4* dL?.it?

Stiffness of spring F ,j:;; Gravity a,jt:>

Velocity (;b;).:cr- Mass ?.t
Speed (rl,ri.) cc,r- Variable mass * e*
Spin velocity o,:;; gsy Body F.-?
Perigee velocity 

e;,.,2> c.sr. Rigid body .J- F.._"
Apogee velocity 6gleLij 1r c.c.p

,i2i
Angular velocity ,j,a.-e\ cor. Density eP Fr" - Jt<"
Relationvelocity : -^

Lt- *J-
,"8

Body centrode ._*.a olji Product of inertia c#rr,-l _ il-V
Space centrode .4Li o9;..:- Motion cS 9
SYstem 

^eg-eu- F:...- Projection motion 
.srbr" c5f

Kinetic !S-j.,td Circular motion ;lr9c cJr>
Kinematics &lo,- * Angular motion .seel; cJr.>

i,:,,urflf
Plane motion 6laz,;,a oS g

Acceleration *,bj Space motion . .,L'i 5,..>(.5- -- J-

Angular acceleration .9[911 .-,L.,1 Rectilinear motion L:.Jl ,.*i:-- cjf
Accelerometdr C! vLd Absolute motion ;It" o5r.>
Coriolis acceleration ,*J,,f vtJ Constrained motion .!j. c,fr.>
Relative acceleration : r- r.

I (jt* \tw Curvilinear motion b;Ji o;z* cS 9
Radius of curvatur. Lr.;l gt i Relative motion ,# g r
Radius of gyration 

Ol_l:r_j tH Harmonic motion J;9.rto g5,r.>
;:::if;:!::

:'.'iE Simple harmonic motion ocL .5!9.o.,ta .15:.;>

Cross or vector product 
.grl.rr1 L- ,gsV +r ,l

Dot or scaler product /fS-l t* ol;lc _,r"; Amplitude of vibration .f,b.,l ailo
Impulse q)E Degress of freedom .9cl1l obr.r
Linear impulse up; a,r; i
Angular impulse a'l-.$ +:_ Particles olrS
Coefficient of friction JKLat.+-; ::t

Coefficient of a,:S;L wt-r;
restitution

Work-energy equation 
"$tl 

_.,F .tr f1.,

Magnification factor 
4t^;S ry. ,"-r;
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c.bojle YYf

Coordinates normal and 6-L.9.gccac itt
tansential

Coefficient of viscous (rJ) :fu-s,-el'. +-t-
dampine

Coordinates polar o*t! ol-.:; iE

Coordinates cartesian .lftl5 cita;i" Action and reaction J.,Jl ,r-5, , J".c

Coordinates spherical .59rf oL^ri.

Body cone ,# Jog.* Distance &iL-- d.aLi

Space cone .s-6 bt-* Overdamping ,g-l*lf
Orbite .rl- Frequency .Fltt
Instananeous center of ;,,9.r-.1);t.,9o,r;'i;5r.
zero velocity (&G.r_

Circular frequency ;1r9.:.p5ri

Center of curvature l;.:'il f ). Natural frequency .,-+.#ts.p
Center of mass e* f r Underdamping ,a1o #
Center of percussion q* f ,, Spring f
Moment center 6F:9W f ,"
Equation of motion c5.; oYcL.o Right-hand rule c-1., c-r o.rcl!

Equation of constraint cxp oYrL. Parallel-axis theorems 6;19". .9tor9:,. q;!
Impulse-momentum d-r- a,r; aJcL
eouation

$eutonTs lcus .J# O.il9e

Area moments of inertia eh- o-;1l.sto6t*
Mass moments of inertia p.fr *.gl.slloOL*. Work )l5

Moment of inertia of et-,r-r1l,rl--
Area

Virtual work 6jt+. Jt5

Momentum 5; ollsl- d!9, Direction cosines 6cla.gto.r"9qJ

Angular momentum .gla,-911 r.:-r Couple ,t e$-..hf
Critical damping Gl*'s-lo" i.it,.ri.itii:lr.'..ii.rli11't';.irll;lli|1lr,,lfi;--i1..'iilii.ii;ir$

I :ttr! Moment of linear .rl"; p-.-9" JrU-it
momentum

Nutation ylu
.li,:;ilil

:;a

Gravitation force a,St+ .s:.rr Matrix .)--iL
Thrust 

"Fl; 
- ostrJe. ,St* Satellite orlgaL

Propulsion uiil.r cjr:* Spin axis F* t*
Conservative force 9;19r.-S 696 Principal axes of inertia (#r--l ,rl,.l .9br9:..

Centrifugal force f r ;l t-f sti Translating axes tuil.gtarg:..
'.i r, r :! l:! :i:l:r. ir,::i:i

1., .,:,..':.i::f
r':,!.ll::1.!l:::: ! :i::::::

Rotating axes Jl- ,c).119r.9t-o.19r..

(el.19s

Watt iil, Coordinates gLa:i.

Weight .it Coordinates cylindrical ' 
.glcl9:-liil,a.:*.
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VVA .-Lu1j +,.,-ls-

SI clpi { !d.lS;-J.T Jgfaii. oLrT.-U+' ?..1)-
lO.t*5 yf- 4J, jl,-1"-*p

r/. f^xl .-r '
Y/afx\ . -t *

1/Y1.fx\.

t/fA\tx\.

r/vPrt.xt.r
\/P. lAx\.

f/ffAYx't.r

f/f fAY

r/. f^x\ .-\ "

Y/afx\.-Y 
-

\/2rllx\.r
t/AAYx\.t'

f/aralx\.-t
\/fAlfx\.
t/.v\Ax\.-r

\/YAAA

./\ \Y1A

f \/tYrx\ . -^

-r

-fr

F /AJti ,ri-. 1m/s';

F /a;tj -,ri7. 1m/s'1

et';-@f)
61-2. 1- (m2)

I e.FN /..,S" p 1kg/m3l

ef # /t-'S. -;. (kg/m3)

F (m)

F@)
F (m)

F@)

r'flJ (kg)

rflJ (ks)

r"f9f (kg)

t'-,JF (N-m)

,- - ,jp (N-m)

,tfe Oli a., g- {ina)

(.-lzi)

ogi /a;ti .,9i*. (t/sec2;

6--l /a;ti rri*. 1in/sec2;

@L-)

6,r. of {ft2)

gr.64l(in2)

(JLc)

P -fr I y,/*s. @!-l (lbm/in3)

t"F $9i /.,-'S. e!-l (bnfft3)

9t'')
?,5(\"' lb)

,;se1(lb)

U*)
o9 6r)

6-_l(in)
("t^..;.J,-t) (mi)

(51L-rc ,.1,-u1 lmil

Qr)
pr.'s9a (lbm)

.r)-t (lb-sec2/ft)

&i (Y... lbm)

$2, yL:-:J)

lit'-.rjx tlb-ftl

Ao-l- "jl (lb-in)

@L- dAl;L-)
,ka oli q e.,"l

6;# (N)

ii# (N)

.ioSo rh; 't
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..h.* .r._lf YYf

a.olol

.1c.gif 9,/ jl.lr-S

Y/Y6AA

f/f fAY

1/raaA

Y/YAIYXI.

V/fAV.X\.

l/. lYYx\.6

f/VAA.x\.

2/Alf^xl.r

I/VAIYX\.Y

Y/.f^x\.-t *

A/\fffxt.-r
f/fv. t x\ .-t '
\ /t. 1Y

Y/AYIVXI.

t/PrAYxt.

\/.AA\X\.

\/TAAA

Yl?.x\.?'

-r

Y

e:.F- ff F (kg-m2)

)-- ff N /qiB (kg.m/s)

efi- - ?f *-S /+li (kg-m2/s)

ole (W)

ole (W)

JIS-L, (Pa t- N/#)

JLtut, (Pa L- N/m2)

JK-l{ 1Pa t- N/m2y

,Je+ lF 1N/m)

.r. /aJU (rn/s)

;. /n;13 (n/s)

.r. /a.;tj (rn/s)

;-1.-S /,:,cL (km/hr)

.-rS.rt t#l
q^.(.oF (m31

Jri 0)

Jei 0)

Jrj (Jl

Q,g u-'*l;l-.)
a;Li ,9i:.. - o9s - sr1 db-ft-sec2)

qrh'; n:->9.)

a*rl; - $r+ (lb-sec)

16la-eN r:;'y)
a;ti - ijr.s - Jjr (lb-ft-sec)

Qtv)
$t - ore /a.ijo 6t-lb/min)

rl;, .,^-l (AA. ft-lb/sec)

t-l;;,tl*)
(crlsL-l) ri"-.il (l tlY lb/in2)

sx tgr o9 (b/ft2y

tix le:n ci,-l (lb/in2 L Psil

(* qt:t
se1 /g:,-l (b/inl

(cat-)

ijre /+U (ftlsec)

.sgtr1c of (.,rlr.,l mi/hrl

"f,-L 
/c.cL tmi4rl

,[L / c.cL (mi/hr)

(v"+>>

..'S. o9i 6t3)

.-& d,-l1in3y

Q;iat- /s)
,s-..JSrl .dtf .r-le (BTU)

.$r+ - ci:s tft-lb)

c,cL- oleeli <kW-hl

i* le.:.:-\
,y* le:'.t-L-

ey le..r"r\

-Y

-A

,,g3c rl.r,i. *

www.konkur.in

forum.konkur.in



YVY cb1

.S#Lfu Jc SI oLrT
SI rl'; .pll t:r+t

(rL-,.t1>

I'

m/s2

rad/s2

m2

kdm'
N (= kg.m/s2)

Hz 1= 17s;

N.s

N.m.s

N.m
mn

kg.r'
kg.m/s (=N.s)

kg.m2ls (=N.m/s)

W (= J/s =N.m/s)
Pa 1=117621

mo

kg.r'
N/m
m/s

rad/s

m3

J (=N.m)

(=I/AAY km)
t (=\... kg)

(\/AAY km/h)
d

h

min

)-
?f *s

e;u

F /qiB r9i+.
6L-cl, /a;13 .,9ia.

e.,^ P
Pf 

'L-s 
l,+& ;a

df#
iP

- .l^Itr - at9ij
-.laAiJtr-F-U*

:- Uy
.'tra olr q F
c,-- Pf *s

r- ef # t+u
e..r")-- e.T# l+V

-tstt

JK-tr
,\a olr q F
e.rF - Pf *-s

,J;r'-lj-
F/+ti

6t-rl, /a;13

t=.tS"r..
lr

J9)

.l-t-;J 
"1,-L(.s.r.) cl,

(6.,Li.cl) orc
.lL-"1.1

of
)tt

.]cL
.; 'ic

(o,t^i',afu oL>$

.,tt -rt$
.9lar-9! .1b,i

cL-
JK"
,*

.t-ttp
,rh; a,,;

6|'a.,-911 aa,o

e; t9l:.:S

el"-,,r-.r.r-l 6t".
f)" d,p'lOL.a

tts tt*l'
calqglj ro&r.

oli
g!;i .rl 'i

et-,r-t1l -'*)oV
f fr 34-l '--g.l,r,b

,i9 C.{b

u!; c,cr-
6la,9l1 c,cr*

p+>

,s)tt,:6

Gl#S,'t Jt t rLE rto ;bD
(.51U-1l) diit*

f^t
.,gla:.i,a lr_91;

5laai,a ar-211

J3){

oLj
oL.i
,lLj

J*
f.F
,jLj
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obi vv^

SI clsT ai9/&#-

v* si56 .$d-t', slni

\"' ' "'=\'
\... . '. .. ' =\ '1

1... ... =\.t
\ "' =\'r
'\ " =l'Y
\.
'/\ =\'

-Y./.\ =\. '

'/" \ =\'-r
'1"' " \ =\'-t
,1.,. ... .. \ =\.-1
.1..- . ..\ =\.

t;
rlJ
lS.

#
ts"
15r

r#J
-.t

(J-td

.r"L

e.5*.

iti
.S-

T

G

M

k

h

da

d

c

m

l.r

n

p

.*.Jb 6lng.J Olijt ,Sll,. o.r.,--f; .lrftg

..t--;l: K; \... 1 ./\ .-rr !r,.*. t, ,.g.r-te y.:[i, ,rt-i.U,-:-; 
-,11 

orlii.,l tr (a) .\

6 LAf-?.' t Cb ,g,l.rr. 6s2ljt )l -* 1; .t-* Pl J,.ti L,.- ,lV :.r-: clSr ,rS,t .9t r-U.,..:l ;l .:ti:.'l .11 
(b)

.s*l ;1J,.1: tpi rt.r;, Jl ,>.;y,a:"-l ,"i, 1:

Ji---i :JL*") .:*l ?.5 AS J'-19 'Liil r.r;, !e- .tx tE rt-i ,gtoslj ;l ,5.:l-u .sl-* t<- lr t^r;r+ (c)\J r 
{mJ/g c eJtkg: N/mm +;1kN/m

(kMN d J GN J.--'.r :JU,) -t'5 ,Ssl>tF f" f *l J;.2.!1 9r rr.:ri .,1t* jl (d)

rbl ,-,[r:il .Y

.(Nm C J N.m +*-*:JU,) -r;5 o.rLiil .rt--i 9r.., ,.r:b .lLlj tJl; ,r-b.a;;l(a)

.O{/n/m 4; J N/m2 J*-,;1 :JU,) .ra5 6.,11:.19 ,..5 9t.r::r -rt! jlO)
.(c*l(mm)' ,p r, mm2 :J[,) -utr, .r-lr JS ^,. 

by.-t (JlJr) t.; (c)

rl.r.el ,.5.r.:ro9J .f

.(;.^,) *te; 
-,11 t $-S o:Uil Jf * d!,? 4r ./-tt4- .St^.;J .1, JB .Jt..ai .5- ;l .:*l ;4, rl.rrl 61l*r'4 6lr,

,\-- rl-rrl ,glr1!.. -. .(4 60fl 321.04872: [ l.V fY\/.!.AVY :J[,) :.2-l orLi:-l 6*-.o sl 62L:.el rl-rrl ,5,yLl-r.- c"6.1

(0.@76 : ./. [Y1 t- tYql :J[,) re-i,r, .ir- Jl.t eV '*:
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