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Two trucks A and B, moving in opposite directions on the same horizontal railway track, collide.
The mass of A is 600 kg. The mass of B is m kg. Immediately before the collision, the speed of A
is 4 m s and the speed of B is 2 m s . Immediately after the collision, the trucks are joined
together and move with the same speed 0.5 m s*. The direction of motion of A is unchanged by
the collision. Find

(@) the value of m,

(4)
(b) the magnitude of the impulse exerted on A in the collision.
©)
Figure 1
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A lever consists of a uniform steel rod AB, of weight 100 N and length 2 m, which rests on a
small smooth pivot at a point C of the rod. A load of weight 2200 N is suspended from the end
B of the rod by a rope. The lever is held in equilibrium in a horizontal position by a vertical
force applied at the end A, as shown in Fig. 1. The rope is modelled as a light string.

Given that BC = 0.2 m,

(a) find the magnitude of the force applied at A.
(4)

The position of the pivot is changed so that the rod remains in equilibrium when the force at A
has magnitude 120N.

(b) Find, to the nearest cm, the new distance of the pivot from B.

()




The tile on a roof becomes loose and slides from rest down the roof. The roof is modelled as a
plane surface inclined at 30° to the horizontal. The coefficient of friction between the tile and the
roof is 0.4. The tile is modelled as a particle of mass m kg.

() Find the acceleration of the tile as it slides down the roof.

(7)
The tile moves a distance 3 m before reaching the edge of the roof.
(b) Find the speed of the tile as it reaches the edge of the roof.
(2)
(c) Write down the answer to part (a) if the tile had mass 2m kg.
1)
Figure 2
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Two small rings, A and B, each of mass 2m, are threaded on a rough horizontal pole. The
coefficient of friction between each ring and the pole is z. The rings are attached to the ends of
a light inextensible string. A smooth ring C, of mass 3m, is threaded on the string and hangs in
equilibrium below the pole. The rings A and B are in limiting equilibrium on the pole, with
Z/BAC = ZABC = 6, where tan &= 2, as shown in Fig. 2.

(a) Show that the tension in the string is 3 mg.

3)
(b) Find the value of s

(7)




Figure 3
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A particle A of mass 4 kg moves on the inclined face of a smooth wedge. This face is inclined at
30° to the horizontal. The wedge is fixed on horizontal ground. Particle A is connected to a
particle B, of mass 3 kg, by a light inextensible string. The string passes over a small light
smooth pulley which is fixed at the top of the plane. The section of the string from A to the
pulley lies in a line of greatest slope of the wedge. The particle B hangs freely below the pulley,
as shown in Fig. 3. The system is released from rest with the string taut. For the motion before
A reaches the pulley and before B hits the ground, find

(a) the tension in the string,
(6)
(b) the magnitude of the resultant force exerted by the string on the pulley.

3)
(c) The string in this question is described as being ‘light’.
(i) Write down what you understand by this description.

(if) State how you have used the fact that the string is light in your answer to part (a).

@)




A train starts from rest at a station A and moves along a straight horizontal track. For the first
10's, the train moves with constant acceleration 1.2 ms™. For the next 24 s it moves at a
constant acceleration 0.75 ms™. It then moves with constant speed for T seconds. Finally it
slows down with constant deceleration 3 m s until it comes to a rest at station B.

(a) Show that, 34 s after leaving A, the speed of the train is 30 m s

©)
(b) Sketch a speed-time graph to illustrate the motion of the train as it moves from A to B.

3)
(c) Find the distance moved by the train during the first 34 s of its journey from A.

(4)

The distance from A to B is 3 km.

(d) Find the value of T.
(4)




[In this question the vectors i and j are horizontal unit vectors in the direction due east and due
north respectively.]

Two boats A and B are moving with constant velocities. Boat A moves with velocity 9j km h™.
Boat B moves with velocity (3i + 5j) km h™.

(a) Find the bearing on which B is moving.

(2)

At noon, A is at point O, and B is 10 km due west of O. At time t hours after noon, the position
vectors of A and B relative to O are a km and b km respectively.

(b) Find expressions for a and b in terms of t, giving your answer in the form pi + qj.
©)
(c) Find the time when B is due south of A.

@)

At time t hours after noon, the distance between A and B is d km. By finding an expression
for ﬁ,

(d) show that d? = 25t* — 60t + 100.
(4)

At noon, the boats are 10 km apart.

(e) Find the time after noon at which the boats are again 10 km apart.

(3)
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