
;.,n,r 3ftNr.* (t"lr)
A truck P of mass 2M is nroving with speed,U-on smo.oth straight horizontal rails"lt

collides directly wilh another t'"? O "f 
rn*t 3Mwhiclr is.moving u'ith speed 'lU'in the

onnosite direction on ,tr" ,urnt ilit' ih" ttucku join so that immediately after the collision

;H' ;;; ;;J;r. 81' modelling the trucks as particles' find

1.

(a) the speed of the trucks inrmediately atier the collision'

(b) the magnitude of the irnputse exefied on P b'v Q in tl,e collision'

A padicle P is nroving with constant velocity (2i - 3j) m rr'

(a) Find the sPecd of P'

Theparticle Ipassesthroughthepr:int'4and4secondslaterpassesthroughthepointwith 
I

/i-di\m iposition veclor (i - aj) m

(b) Find the Position vector of-l'
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A beam .-18 has length l 5 m and mass 25 kg. The beam is snroothly supported at the point

P, where AP : 8 nr. A man of mass 1 00 kg stands on the beam at a distance o1'2 m from

I and arrother man stands on lhe beam at a distance of I m tiom B. The beam is modelled

as a non-uniforrn rod and the men are modelled as parlicles. Tlre bcam is in equilibrium in

a horizontal position with the reaction on thc' beam at P having magnilude 2009 N. Find

the distance ofthe centre ofmass ofthe beam fiL:m l.
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Figure !

3

A fixed rough plane is inclined to the horizonml at an angle a. lherc tlnd = -

O.r;,t tO.6 = O'8t^ + O.br;.:t*

O.ty '+ O -Q, * u(O:8+O:,6,.p)

, O'8w-+ 0'6
tr\ = O.t+O.6r^ -

A racing car is moving along a straight horizonlal trackwifi constant acceleration' TlTere

are thrcc chechpoints, r, q 
'"i;i. "1 

the Lrack' wlrcre Pp: 48 m and QR - 200 m' The

."rirf... i stotravel tionl Pto Qancl 5 sto travel tiom Qto R Find

(i) the acceleration ofthe car.

(ii) thc speecl ofthe car as it passes P'
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Figure 2

Two particles P and Q have nlasses 0' I l<g ancl 0'5 kg rcspcctively The particlcsare attached

* ,irl 1,,a1 "l 
- ligfr ir-rextcnsible strin!. raricte r is held at rest on a rough horizontal

i^f,,1". ffr. string tls along tl.re table ani passes over a small smooth pullcy which is lixed

,.-,rr..ag. o1,t-he tahle. Faticle p is at rest on a smootl1 plane u,hich is inclined to thc

horizontal at an angle d, rvlrerc tu'''e :\
3

The string lies in the vertical plane ivhich cotrtains the pulley and a line olgrcatest slope of

,rr" ir.iir-"a plane. as shown in Figure 2. particle p is released f'rom rest with the string

i"rt. 
'Orri.g'*. 

first 0.5 s of the rirotion P does not reacl't the pullcy and p rnoves 0'75 m

down the plane.

(a) Find the tension in the string during the first 0 5 s of thc nrotion

(b) Find the coeficient offriction between P and the lable'
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A force f is given by F = (9i + 13j) N.

(a) Find tl-re size ofthe angle betu'een the direcrion ofF and the vector j.
(3)

The force F is tlre resultant ot-trvo forces P and Q. The line olaction o1'P is parallel to

the vector (2i - j). The line of action of Q is parallel to the vector (i + 3i).

(b) Find, in lerms oli and j,

(i) thc l'otce P"

(ii) thc l'orce Q. 
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Tivo trains, I and B, start together tiom rest, at time / : 0. ar a station and move along
parallel straighr horizontar tracks. Both h'ains come to rest at the next slation after l g0 J
T.ain I moves with constant acceieration I n', .-, fo.30 s, then moves at constant speed

3

for 120 s and then nroves rvith constant decererati.n for the frnar 30 s. Train B nroves
with constant acceleration tbr 90 s and then moves with constant deceleration lor the final
90 s.

(a) Sketch^ on the same axes, rhe speed-tirre graphs for the rnotion of trre tu,o trains
between the two stations.
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Find the acceleration oftrain B for the first half of its journey

(5)

Find the times whcn thc trvo trains are moving at thc samc specd.

(4)

Find the distancc betlveelt tire trains 96 s atier thcy stafi.
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