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Answer all questions.

Answer each question in the space provided for that question.

1 Two toy trains, A and B, are moving in the same direction on a straight horizontal

track when they collide. As they collide, the speed of A is 4m s�1 and the speed of

B is 3m s�1 . Immediately after the collision, they move together with a speed of

3.8m s�1 .

The mass of A is 2 kg. Find the mass of B. (3 marks)
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Answer space for question 1
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2 A car is travelling at a speed of 20m s�1 along a straight horizontal road. The driver

applies the brakes and a constant braking force acts on the car until it comes to rest.

Assume that no other horizontal forces act on the car.

(a) After the car has travelled 75 metres, its speed has reduced to 10m s�1 . Find the

acceleration of the car. (3 marks)

(b) Find the time taken for the speed of the car to reduce from 20m s�1 to zero.

(2 marks)

(c) Given that the mass of the car is 1400 kg, find the magnitude of the constant braking

force. (2 marks)
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Answer space for question 2
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3 A particle, of weight W newtons, is held in equilibrium by two forces of magnitudes

10 newtons and 20 newtons. The 10-newton force is horizontal and the

20-newton force acts at an angle y above the horizontal, as shown in the diagram.

All three forces act in the same vertical plane.

(a) Find y. (3 marks)

(b) Find W . (2 marks)

(c) Calculate the mass of the particle. (2 marks)
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Answer space for question 3
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4 Two particles have masses of 20 kg and 5 kg. They are connected by a light

inextensible string that passes over a smooth fixed peg, as shown in the diagram.

The particles are released from rest.

By forming two equations of motion, find the magnitude of the acceleration of the

particles. (4 marks)
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Answer space for question 4
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5 A helicopter is travelling in a straight horizontal line. The air is moving north-east at

a speed of 20m s�1 . Relative to the air, the helicopter travels due north at a speed

of V ms�1 . The magnitude of the resultant velocity of the helicopter is 50m s�1 .

Find V . (5 marks)
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Answer space for question 5
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6 A child pulls a sledge, of mass 8 kg, along a rough horizontal surface, using a light

rope. The coefficient of friction between the sledge and the surface is 0.3 . The

tension in the rope is 40 newtons. The rope is kept at an angle of y to the

horizontal, as shown in the diagram.

Model the sledge as a particle.

(a) Draw a diagram to show all the forces acting on the sledge. (1 mark)

(b) Find the magnitude of the normal reaction force acting on the sledge, in terms of y.
(3 marks)

(c) The acceleration of the sledge is

pþ q cos y þ r sin y

Find p, q and r. (5 marks)
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Answer space for question 6
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7 A particle moves with a constant acceleration of ð0:1i� 0:2jÞms�2 . It is initially at

the origin where it has velocity ð�iþ 3jÞms�1 . The unit vectors i and j are

directed east and north respectively.

(a) Find an expression for the position vector of the particle t seconds after it has left the

origin. (2 marks)

(b) Find the time that it takes for the particle to reach the point where it is due east of

the origin. (3 marks)

(c) Find the speed of the particle when it is travelling south-east. (6 marks)
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Answer space for question 7
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Answer space for question 7
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Answer space for question 7
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8 A particle is launched from the point A on a horizontal surface, with a velocity of

22.4m s�1 at an angle y above the horizontal, as shown in the diagram.

After 2 seconds, the particle reaches the point C, where it is at its maximum height

above the surface.

(a) Show that sin y ¼ 0:875 . (3 marks)

(b) Find the height of the point C above the horizontal surface. (3 marks)

(c) The particle returns to the surface at the point B. Find the distance between A and B.

(3 marks)

(d) Find the length of time during which the height of the particle above the surface is

greater than 5 metres. (5 marks)
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Answer space for question 8
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