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1. A particle 4 of mass 2 kg is moving along a straight horizontal line with speed 12ms".
Another particle B of mass m kg is moving along the same straight line, in the opposite
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(a) the magnitude of the impulse exerted by B on 4 in the collision,

(b) the value of m.

Two particles P and Q have mass 0.4 kg and 0.6 kg respectively. The particles are initially

at rest on a smooth horizontal table. Particle P is given an impulse of magnitude 3 N s in
the direction PQ.

(a) Find the speed of P immediately before it collides with Q.
3)
Immediately after the collision between £ and Q, the speed of O is 5 m s,

(b) Show that immediately afier the collision P is at rest.
3

Two particles 4 and B are moving on a smooth horizontal plane. The mass of A is 2# and
the mass of B is m. The particles are moving along the same straight line but in opposite
directions and they collide directly. Immediately before they collide the speed of 4 is 2u
and the speed of B is 3u. The magnitude of the impulse received by each particle in the

... Tmu
collision is —— .
2
Find
{a) the speed of 4 immediately after the collision,
3)

(b} the speed of B immediately after the collision.
3
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Figure 1

Given that the tensin AC is 20 N, find

(@) the tension in )

(b) the value of m.

direction to 4, with speed 8ms™'. The particles collide. The direction of motion of A
is unchanged by the collision. Immediately after the collision, 4 is moving with speed
3ms™' and B is moving with speed 4ms~!. Find

2)

@
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A particle of mass.g is attached at C to two light inextensible strings AC and BC. The
other ends of the s are attached to fixed points 4 and B on a horizontal ceiling. The
particle hangs in dibrium with AC and BC inclined to the horizontal at 30° and 60°
respectively, as sh¢ in Figure 1.
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Figure 4

A (0.5 kg)
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® 5(0.8kg)

A block of wood 4 of mass 0.5 kg rests on a rough horizontal table and is attached to one end
of a light inextensible string. The string passes over a small smooth pulley P fixed at the edge
of the table. The other end of the string is attached to a ball B of mass 0.8 kg which hangs
freely below the pulley, as shown in Figure 4. The coefficient of friction between 4 and the
table is g The system is released from rest with the string taut. After release, B descends a
distance of 0.4 m in 0.5 s. Modelling 4 and B as particles, calculate

(a) the acceleration of B,

3)
(b) the tension in the string,

4)
(¢) the value of u.

(3)
(d) State how in your calculations you have used the information that the string  is

inextensible.
(1

A stone S is sliding on ice. The stone is moving along a straight line ABC, where AB = 24 m
and AC = 30 m. The stone is subject to a constant resistance to motion of magnitude 0.3 N.
At A4 the speed of Sis 20 m s ', and at B the speed of Sis 16 m s, Calculate

(a) the deceleration of S,

(2)
(b) the speed of S at C.

3)
(¢) Show that the mass of Sis 0.1 kg.

2)

At C, the stone S hits a vertical wall, rebounds from the wall and then slides back along the
line CA. The magnitude of the impulse of the wall on S is 2.4 N s and the stone continues to
move against a constant resistance of 0.3 N.

(d) Calculate the time between the instant that S rebounds from the wall and the instant that S
comes to rest.

(6)
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