
S\'Nl,
l. A van ot'mass 900 kg is moving down a straight road that is inclined at an ang 0to

I

h,rrizonral. u here srn 6 - I he resi:tance lo motion of the van hds consldnl'30
magnitude 570 N. The engine ofthe van is working at a constant rate of 12.5 kW

At thc instant when the van is moving dolr'n the road at 5 m s r, the accelemtion of the van

isams2.

Find the value of a.
(s)

a+ z 2.,97
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Figure 1

The unitbm lamina OIBCD, shown in Figure 1, is formed by removing the triangle OID
from the square}IBCD with centre O. The square has sides of length 2a.

(a) Show that the cente ofn]ass of OIBCD is ia ftom O.
9 (4)

The mass ofthe lamina is M A pafticle of mass tM is attached to the lamina at D to form

the system ,S. The system S is fteely suspended liom I and hangs in equilibrium
with,.,1O veftical.

(b) Find the value ofl.
(1)
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A pafiicle P olmass 0.75 kg is rnoving with velocity 4i m s r when it receives

an impulse [6i + 6j)N s. The ang]e betlveen the velocity ofP belore ihe ilnpulsc and the

velocir)- olP after the impulsc is 0'.

Flnd

(a) the value old,

O) &e kinetic energy gainod by P as a resuli ofthe impulse.

(s)

(3)
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,1.. A l.rd.ler rlB, cl ltcigill lt anci l.ngth 2r'. |rs one cnd /l rcsting on rough horizonlal grouid.
'l-ha oih.r crrd, resls asairn i rough lerlicel \\ eL1. The aoefllcicnl ofl'rrclion bel$ een llle
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5.

Figure 2

A panicle P of frass l0 kg is projecied from a point,l up a line of grcatest slope l, of a

fixed roLLgh plane. The plaie is inclined at angle ..i to the horizontal, whcrc tan a = It2
and ,,1B : 6.5 m. as shown in Figure 2. The coelficient of friction between P and the plane

is p. The work done against friction as P moves liom I to B is 245 J.

(a) Iind the value ofp.
(s)

The pafticle is pro.jectcd from ,,1 s,ith speed 11.5 msL. By using the work-energy
p nciple,

(b) lind the speed ofthe pafiicle as it passes through B.

cs
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A particle P moves on the positive ,y-axis. The velocity of P at time I seconds
(2/'] 9/+4)msr. When r: 0. P is 15 m from the origin O.

Find

(a) the values of t lvhen P is jnstantaneously at rest,

(b) the acceleration ofP when t: 5

(c) the total distance travelled by P in the interlal 0 < r < 5

(3)

(3)

(s)
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Figure 3

At time r: 0, a particle is projected from a fixed point O on horizontal ground wi

r.r ms I at an angle 0' to lhe horizontal. The particle moves fieely under gravity ar

through the point I when l : 4 s. As it passes through ,4, the particle is mor ing

at 20' to the ho zontal with spced 15 m s L, as shoun in Figrue 3-

(a) Find the value of, and the value of 6.

At the point B on its path the paiticle is moving down$'ards at 20o to the horizo

speed 15 msr.

(b) Find the time taken for the particle to move from I to B'

The pafticle reaches the ground at the point C.

(c) FiDd the distance OC.
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b)J
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Three idcntical pafticlcs P, Q and R, each of mass m, lie in a straight line on a smood]

hoiizontal plane with Q between P and ,R Particles P and Q are projccted direclly tou'ards

"u"1, 
otll"r,uitt ,p""ai4a and 2a respectively, and at the samc time pafticle R is projccted

along the line arvay from O with speed 3,. The coeflicient ofrcstitution between eachpair

,rf na"rricles is e. After the collision bet$een P and O therc is a collision betwecn QaltdR'

2
la) Sho\ that / > -

J

Tt is ,:1\ en thot e = f-4
(b) Show that there will not be a fufiher collision behveen P ard 0'
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