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1. Two particles P and Q are moving in opposite directions along the same horizontal
straight line.
Particle P is moving due east and particle Q is moving due west.
Particle P has mass 2m and particle Q has mass 3m.
The particles collide directly.
Immediately before the collision, the speed of P is 4u and the speed of Q is u.

33
The magnitude of the impulse in the collision is ?mu

(a) Find the speed and direction of motion of P immediately after the collision.

©))

(b) Find the speed and direction of motion of O immediately after the collision.

&)

(Total for Question 1 is 6 marks)
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Figure 1

A plank 4B, of length 6 m and mass 4 kg, rests in equilibrium horizontally on two
supports at C and D, where AC =2m and DB = I m.

A brick of mass 2 kg rests on the plank at 4 and a brick of mass 3 kg rests on the plank
at B, as shown in Figure 1.

The plank is modelled as a uniform rod and all bricks are modelled as particles.
(a) Find the magnitude of the reaction exerted on the plank
(1) by the support at C,

(i1) by the support at D.

(6)
The 3 kg brick is now removed and replaced with a brick of mass x kg at B.
The plank remains horizontal and in equilibrium but the reactions on the plank at C and
at D now have equal magnitude.
(b) Find the value of x.
“4)

(Total for Question 2 is 10 marks)

P87438A 3
COmmC] Turn over



r

3. Two forces, F, and F,, act on a particle 4.

F,=(2i—3j) Nand F, = (pi + gj) N, where p and ¢ are constants.
Given that the resultant of F, and F, is parallel to (i + 2j),

(a) show that2p —g+7=0
)

Given that ¢ = 11 and that the mass of 4 is 2kg, and that F, and F, are the only forces
acting on 4,

(b) find the magnitude of the acceleration of A4.
(3)

(Total for Question 3 is 10 marks)
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4. Ablock 4 of mass 9kg is released from rest from a point P which is a height & metres
above horizontal soft ground.

The block falls and strikes another block B of mass 1.5kg which is on the ground
vertically below P.

The speed of 4 immediately before it strikes B is Tms .
The blocks are modelled as particles.
(a) Find the value of 4.

2
Immediately after the impact the blocks move downwards together with the same speed
and both come to rest after sinking a vertical distance of 12 cm into the ground.
Assuming that the resistance offered by the ground has constant magnitude R newtons,
(b) find the value of R.
(7)

(Total for Question 4 is 9 marks)
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Figure 2
Two particles P and Q have masses 0.1 kg and 0.5 kg respectively.
The particles are attached to the ends of a light inextensible string.
Particle P is held at rest on a rough horizontal table.

The string lies along the table and passes over a small smooth pulley which is fixed to
the edge of the table.

Particle Q is at rest on a smooth plane which is inclined to the horizontal at an angle &,
4

where tan 6 = 3

The string lies in the vertical plane which contains the pulley and a line of greatest slope

of the inclined plane, as shown in Figure 2.

Particle P is released from rest with the string taut.

During the first 0.5 s of the motion P does not reach the pulley and Q moves 0.75m
down the plane.

(a) Find the tension in the string during the first 0.5s of the motion.

(6)

(b) Find the coefficient of friction between P and the table.
3)

(Total for Question 5 is 11 marks)
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Figure 3
A washing line ABCD is fixed at the points 4 and D.

There are two heavy items of clothing hanging on the washing line, one fixed at B and
the other fixed at C.

The washing line is modelled as a light inextensible string, the item at B is modelled as
a particle of mass 3 kg and the item at C is modelled as a particle of mass Mkg.

) ) ) 3 ) .
The section AB makes an angle o with the horizontal, where tan = Z, the section BC is

12
horizontal and the section CD makes an angle £ with the horizontal, where tan :?, as

shown in Figure 3.

The system is in equilibrium.

(a) Find the tension in AB.

“4)
(b) Find the tension in BC.

3)
(c) Find the value of M.

(3)

(Total for Question 6 is 12 marks)
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7. Two trains, 4 and B, start together from rest, at time ¢ = 0, at a station and move along
parallel straight horizontal tracks.

Both trains come to rest at the next station after 180s.

. . .2
Train 4 moves with constant acceleration 5 ms - for 30 s, then moves at constant
speed for 120s and then moves with constant deceleration for the final 30s.

Train B moves with constant acceleration for 90 s and then moves with constant
deceleration for the final 90s.

(a) Sketch, on the same axes, the speed—time graphs for the motion of the two trains
between the two stations.

(&)
(b) Find the acceleration of train B for the first half of its journey.

6))
(c) Find the times when the two trains are moving at the same speed.

“4)
(d) Find the distance between the trains 96s after they start.

3)

(Total for Question 7 is 17 marks)
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Question 5 continued
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Question 6

Write the answer to Question 6 on these 4 pages
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Question 6 continued
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Question 6 continued

This is the end of Question 6 answer space. Please turn the page for Question 7 answer space.
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Question 7

Write the answer to Question 7 on these 3 pages
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Question 7 continued

(Total for Question 7 is 17 marks)

TOTAL FOR PAPER IS 75 MARKS
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