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1 A man has mass 80 kg. He runs along a horizontal road against a constant resistance force of

magnitude PN. The total work done by the man in increasing his speed from 4ms−1 to 5.5m s−1

while running a distance of 60 metres is 1200 J. Find the value of P. [4]
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2 A train of mass 240 000 kg travels up a slope inclined at an angle of 4Å to the horizontal. There is a

constant resistance of magnitude 18 000N acting on the train. At an instant when the speed of the

train is 15ms−1 its deceleration is 0.2m s−2. Find the power of the engine of the train. [4]
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3

PN

3N

2N

1Å60Å

The three coplanar forces shown in the diagram have magnitudes 3N, 2N and PN. Given that the

three forces are in equilibrium, find the values of 1 and P. [4]
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4 A particle P moves in a straight line ABCD with constant acceleration. The distances AB and BC are

100m and 148m respectively. The particle takes 4 s to travel from A to B and also takes 4 s to travel

from B to C.

(i) Show that the acceleration of P is 3m s−2 and find the speed of P at A. [6]
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(ii) P reaches D with a speed of 61ms−1. Find the distance CD. [3]
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5 A particle of mass 20 kg is on a rough plane inclined at an angle of 60Å to the horizontal. Equilibrium

is maintained by a force of magnitude PN acting on the particle, in a direction parallel to a line of

greatest slope of the plane. The greatest possible value of P is twice the least possible value of P.

Find the value of the coefficient of friction between the particle and the plane. [7]
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6 A particle P moves in a straight line passing through a point O. At time t s, the acceleration, ams−2,

of P is given by a = 6 − 0.24t. The particle comes to instantaneous rest at time t = 20.

(i) Find the value of t at which the particle is again at instantaneous rest. [5]
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(ii) Find the distance the particle travels between the times of instantaneous rest. [3]
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7
A

B
1.6 kg

2.4 kg

P2.5m

1m

30Å

As shown in the diagram, a particle A of mass 1.6 kg lies on a horizontal plane and a particle B of

mass 2.4 kg lies on a plane inclined at an angle of 30Å to the horizontal. The particles are connected

by a light inextensible string which passes over a small smooth pulley P fixed at the top of the inclined

plane. The distance AP is 2.5m and the distance of B from the bottom of the inclined plane is 1m.

There is a barrier at the bottom of the inclined plane preventing any further motion of B. The part BP

of the string is parallel to a line of greatest slope of the inclined plane. The particles are released from

rest with both parts of the string taut.

(i) Given that both planes are smooth, find the acceleration of A and the tension in the string. [5]
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(ii) It is given instead that the horizontal plane is rough and that the coefficient of friction between A

and the horizontal plane is 0.2. The inclined plane is smooth. Find the total distance travelled

by A. [9]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.
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