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gatertia 	 SITmeinvintn 	 isarrau 	  

tia 1. Kinematics of Rigid Body ( 25 Ficata) 

With rigid body AS, if velocity and acceleration at A are known, 

a) Write down the expression for vB  in term of vA  (1 mark) 

b) Write down the expression for a B  in term of aA  (1 mark) 

airtimriani-matfraialitnivi A vaa791olnss AB 

a) w67Jntaurr17 VB  luoiaanu v, (1 qtawt.4.) 

b) tiltruaairril aB  luvnalrual aB  (1 Fltlat34) 

Arm AB is pinned to arm BC at point B, end A is to move to the left with vA  and end C is to 

move downward with vc, 

a) Write down vc  in term of vA  (1.5 mark), 	b) Write down vA  in term of vc  (1.5 mark) 

all% AB EkilglITIJIA,1114 BC iiirnapi B 141E1111 in-10 A IfIga94,011J111141b*111fl118J1:47 VA uactlaru C 
v 

wautniazraufnimii vc  

a) wiiinuaa.mis v, luiraanal VA  (1.5 fit ii.1.0.4) 

b) 91,111titialaris vA l.uvvramyN vc  (1.5 Putauu) 

B 

1.1 

1.2 

vc 
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quivflo 	 SNnuniintll 	 torfrott 	  

1.3 a) Find and draw on the diagram, the IC (Instantaneous Center of Zero Velocity) of rigid body 

ABCD (5 marks) 
b) Draw on the diagram the direction of vc  and vp (5 marks) 

a) 91A1410 IC 	 ABCD fl,3114 diagram (5 F1:3610.4) 

b) Ml°1141141191111111D1Vc uar V D  a,111.4 diagram (5mtLitati) 

1.4 	Block C moves downward with constant velocity vc  within the vertical slot while a square arm 

BC is attached to block C at C and disk A is attached to the other end by pin B. Proof whether 

disk A is moving. And if disk A is moving, find vA  and aA. (10 marks) 

von C Lfi4acaiimmar5@liia 420f22A 6Taf1Jci vc  iwimtzfiunrctain BC figiTwitibuian C n C Ltaztv.iu 

nau A tlamninlaiugno--awitrualwinA BC 4-ativam B Wigr1r194141011.6.innn A IM-111.4aufi 

1MSr718.1 n2blaJYi2n228J 652 vA LLntwilanil 2A  (10 flt- LIMV.) 
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T;writa 	 5 timingmJi 	 garfr011 	  

7.10 2. Force and Acceleration of Rigid Body ( 25 F1111.1,1494 ) 

V1115,1.1 1,1,1111 AB C11.11)PR3111,R110 6 kg (rraTiora-mhtintiA 60 N)1.607.1.16e1,9J1 (lliclq11111a) 7191001r A t‘at B LON AB 

11414lt41:1g1.66R:1414 414,714;1166746t7t.10Y11% 6iLI6V141.11.04 AB -J-Nciarlipi B = 45° 	Imrtil A atjciAilairl(4) 1 

141311 el-11A oliV9I4 AB Amtil rialfiiAami.am AB •q.11,1-1 

1. t1113.16i4L11\710.1/10.11,1,7114, AB 

2. in,n1h7riu-natiwinitiALaLar.wirin.5:11-19ia Afir A it B 

2 
1.1.111t41 	= — /71/ 

12 
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'10/V9a 	 5I9V1111gf1lil 	 4a4vrata 	  

ia 3 Work and Energy of Rigid Body (25 fr:661414) 

3.1 luidann 0.3 kg filetal,1414 k, = 0.03 m IT1C4816€1'il altfliW11111fecil 

a,11.13Thmumnii61,rmt9itzuttuLat-A4 	 vrialitm-ranhvil,,apJ w = 100 [-arils 

r = 0.01 m, €111111,t1Ithirill g = 10 mis2  untiii9ramorir,mmlohtvislan 
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4ataq0 	 Irian:4nm 	 csioe.,Tvou 	  

3.2 LorilrrvicCf MUT] AB at BC iisangi tuirisinnoillUiLen1np.i 0 = 30°  9111111)11-rtaufiniAlil-n4  VI1 

Clinal)11.111,1110 = 0° (nvium11A  g = 10 m/s2  LailiifrItivfm0tois34,-,fi 3 kg mi L = 

1 
2 m 110:-AannWIDWIL C niviumliA datum 2,1,inioi A LLat 	/„

12 
mr 

13 
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gramu 	 511virnikul 	 iorPau 	  

tio 4 Impulse and Momentum of Rigid Body ( 25 flr-lit:WIA) 

CFRIliilio 7 liatiau firAmuannn-ii 25 fin61-614 Lgonvii viarilyinuariloitoillerm,uullitiekt 25 etctuu 
12 

4.1 FragrisEanTakaazImimilvVilip, 	H„, +1 11„dt = H,12 	amn-15it6g1222nn25l6672:-.vigainn5 

Taaan44 	xf„ =I,; a 	OJ66aGJn 52665 dt5t9 aan 5aS1Wa 66awTa6at4G867JbJaJGJna 7 ( 2 Flr.61,141-6 ) 

4.2 	 ( 1 61:311.0.4) 	 1,711.10J1,17114:11,16;SIWZI.11SIJI,al‘tay:91719111.1.1.liu.11WW1.101 

1Ori ( 2 fit MALL ) 

4.3 Eanii"aeiLikapi Fla 	( 1 flt1,11.414) Ot111Thlia-11,111fililliiiO91168.110itaitilyJ ( 2 flt1.1:41.1) 
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A 
5rrninOni 	 isareau 	  

iliondi.hatiTa 4.4 — 4.5 

rrisiflotimitAigion@@nainava r = 0.5 

kA  = 0.2 m 7a1JNG1 A 

ri-niuolvi sin 60°  = 0.8, cos 600  = 0.5 

m) i7U11,7161.1c1 400 N 1,14910911N11 60 alfri G 511ba11 ehlailana 100 kg 

65a.to'aatdi:iluatkinuankliani4hi5ouea61Ou5teiz6iai 3 s 

g = 10 rn/s2  

4.4 "i1A'AVV‘702111113-p.1 snit G1 A 1.1ftr P 

MATinviuSlukuils 	Ax, Ay ( 4 m•-..u..gu) 

4.5 fivinvisiuti Illanoltliilynton"hu satyr A uorr P 	 ( 2 (°)tand ) 

LIB:, MAT gia A211,M 	 ( 2 oituuti) 
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Blot go 	 5ii5'riTnAtnn 	 cio4Aula 	  

4.6 Ae0 (1s) rkiliV11119134TOTJATIL131 V 11.11'utiuKturnA2V9in$LA h klaarl 

liqUgurlutiA'rz,virminiatinfu rinewm9nInati-AsIlsr,wi 

evnlaoinapi (V) vaanrau v
.;zranst-mil c - tidipin-A1111A" 

luratfivi-natilluronnstA,Nna 9131tIld'aumigthiorvilaitavt,laannsurnIrvir to:Awl-14A Anwma 1^ti'DIJ 

ktILIMC.1 anyvvAtvil 	 ( 8 AneLlu) 	 g =10 m/s' 

I = — mr- 
, 

o 

I/I t 
	/1, 
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m = 10 kg \ 

roasts  	 ,Is'oekou 	  

4.7 Ituuuniralitsztl Ilszmatikmitn (r = 200 mm, m = 10 kg) aitoitilfi ( m = 0 kg ) t.tfitatrEm ( m = 20 kg ) 

StInntatimaLpicil iiiinviiri-44(Fitaldilti4PMF17134d1r1 2 m/s Insnma,ullafrm7uvillairribnArmprnmanCely..1 

(t) = 8 rad/s 	 G 1.11K3.nftiurita) Ctaruirinai t = 0 s alLalcimul.PLO 200 N Lvat 

100 N ristinkliqt1 taluivrim,an tiozPonwirwilapItfilmn n t = 5 s ( 10 r):..u.uu ) 

b40.11.1b71VADEAD4Bmn I = —
1

mr
2 
a g = 10 m/s2  

2 

200N 	100 N 

r = 200 mm 	G 

II 20 kg 
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