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2. Al linie t scconds. / _ 0. a p.ll1iclc f has \clocil-! v m s r. \\'here

\ - Ll r/ )i- rR ')i

Whcn I = l.lhe pa(iclc I'is al 1hc poinl \ilh position vcclor rnr rclali\e lo r fired

o gin r). whcrc r = :i + 2j

Find

(a) the nrasnlh collhcacceleralionol'/'allhcilstintwhenilismovirglnthcdirci:tion
01 lhc vccld' i.

(5)

(b) the position lcctor ofP al the itrsra.r whcn / - , 
,r,
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. [AL*c' \= f-s ') :- C, = -?l
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A thin uniiirnr \\lrc ofnr.tss ll,, is bcnl1() lo n a righr anglcd tr;angle.lA('. The lenglhs

ol'the sidcs .l/,. /la'nnd.1( .lrt 3rr.'+.r and 5d rcspcclivcl). A parliclc of nlrss 2,r is

aluchcd lo lhc lri.tngle r1 /l and a Pflniclc o1' n ss }r is artachcd io the l anglc 11 (.
The bcnt iire rnd thc l!\o panicles lorm rhe s)slern -s.

Thc s\s1crr ! is I'ecl) $sfcndcd lr()ln ,1 rnd hanss in cquilibrium.

Find rcsiTcol 1lL'angle bc1\ccn -,18:rnd thc do$'nward vcnicrl.
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A paiiiclc P of mass 6.5 k8 is projcclcd uP a llNcd rough planc $'ith initial speed 6 nr s I

from a poinl -\'on thc planc. is shown in Figurc l. Thc paticle moves up rhe planc along

thclineolgrcatcslslopclhmugh{andcomcstoinslanlancousreslaLlhcpoinll'.\'herc

\') ,/rir.1rc.. lh.pbrt i.irlrlrrrcd.r xr rnilc torl'. hcrr,'onr"t. ",.t.,"n' i:
lhe (o,tll.h.rr ot riicti.,r\cl\.cnlJrJ l'"a.r""i. l.

(al tlsc rhc \rork-encrgt, principle 1o show that. to 2 signitlcnnl figures. r/= 1.7
(7)

AlGr conring to rcsr at ): lhc paniclc P slidcs back doNn the planc

(b) Find rhc speed ol l xs ir passc\ through \'.
(1)
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5. Threc parliclcs /. B md C lie a! ren in 3 s1r'righr linc on a smooth horiTonral-lable

wilh , bclNcen.4 and C. Thc ffxsses of l' B and ('are 3I,r' 4/'' and 5'' rcspcctivell'

f"ni"t. i l. pro;..1.a *ith sPecd 1r lo$ards paniclc B and collidcs dilecLlv $ith B Thc

coelllcient ofreslitution betweer,l and 'ts 
is I
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A{Ier thc collision ltlwecn 'l xnd , thcre is:r dn€cl collision belween 
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A unif-orm rod lB has lcngfi 4l1 and weighl ,r. A padicle o1-\\'cighl /ilr. t < l.isarrached
to thc rod at L The rcd rcsts in equiliblium against a ll)ie.l smoolh horiTortal pcg. Thc

end .,1 ofthe .od is on rough horiTontal grcund. as shown in Figlrrc l. The rod rcsls on the

nc,j rr,'. $here .lr .1r. r d.nrkr. rn rnf c, \rith thc gr.irno. *f** 
'*., J ff"

peg is pcrpcndicular 1(] (he \enical plrfle conlaining lB.

(n) Give i rcason why the torcc acting on die rod at ( is perpendicular lo thc rod.
(l)

(b) Sho\ thar lhc nrAgnitude ofdle tbrce actirtg on the rod ai (l is

r:
!-.lY 11 11 . 241

Thc cocllicienl ol't'r'iction benveen thc rod and lh" s-rra ;s 
J

(c) Show lhar tor lhe rorl to rcnrain in equilibriurn i -< 
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1- lh thit question. thc tolit |eclots i ancl i lre in u fttticol Plol! i

a'1r1 i bckr |eti&lU uPfttftls.)

At tinre / 0. a padicle P is projected with velocit) (4i r 9i) rn

poinl r) on llorizonlal ground. The parlicle lnoves freel) under gra|,ity'

poinl Hon its path. P is al ils grcale$ hcighr rbovc 1he ground'

(a) Find the linrc takcn by -P io rcach fl.
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v, qE -k.qL'

Al(hepoinl,lonitspath.theposidonvectorollrelalilc1(){')is(kir [i)m wherc&is

(b) Find thc value of[. 
(.r)

(c) Find. ]ntermsofk.thcpsitionvectorofthcothcrp.intoniheparhof1'whichisaI
thc same le(ical he;ght above thc ground as the poini '"1' 

(3)

At time fscconds the particle is rt the poiDl/] and is nloving perpendicular 1o (4i r 9i)

(d) Find rhc vrhe o1 r. 
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