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1 A train is moving at constant speed V m s−1 along a horizontal straight track. Given that the power

of the train’s engine is 1330 kW and the total resistance to the train’s motion is 28 kN, find the value

of V. [3]

2 A rough plane is inclined at an angle of �� to the horizontal. A particle of mass 0.25 kg is in

equilibrium on the plane. The normal reaction force acting on the particle has magnitude 2.4 N. Find

(i) the value of �, [2]

(ii) the least possible value of the coefficient of friction. [2]
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Four coplanar forces act at a point. The magnitudes of the forces are 5 N, 4 N, 3 N and 7 N, and the

directions in which the forces act are shown in the diagram. Find the magnitude and direction of the

resultant of the four forces. [6]

4 A particle is projected vertically upwards with speed 9 m s−1 from a point 3.15 m above horizontal

ground. The particle moves freely under gravity until it hits the ground. For the particle’s motion

from the instant of projection until the particle hits the ground, find the total distance travelled and

the total time taken. [6]
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A car of mass 1100 kg starts from rest at O and travels along a road OAB. The section OA is straight,

of length 1760 m, and inclined to the horizontal with A at a height of 160 m above the level of O. The

section AB is straight and horizontal (see diagram). While the car is moving the driving force of the

car is 1800 N and the resistance to the car’s motion is 700 N. The speed of the car is v m s−1 when the

car has travelled a distance of x m from O.

(i) For the car’s motion from O to A, write down its increase in kinetic energy in terms of v and

its increase in potential energy in terms of x. Hence find the value of k for which kv2
= x for

0 ≤ x ≤ 1760. [4]

(ii) Show that v2
= 2x − 3200 for x ≥ 1760. [4]
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Fig. 1

Particles A of mass 0.25 kg and B of mass 0.75 kg are attached to opposite ends of a light inextensible

string which passes over a fixed smooth pulley. The system is held at rest with the string taut and its

straight parts vertical. Both particles are at a height of h m above the floor (see Fig. 1). The system is

released from rest, and 0.6 s later, when both particles are in motion, the string breaks. The particle

A does not reach the pulley in the subsequent motion.

(i) Find the acceleration of A and the distance travelled by A before the string breaks. [4]
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Fig. 2

The velocity-time graph shown in Fig. 2 is for the motion of particle A until it hits the floor. The

velocity of A when the string breaks is V m s−1 and T s is the time taken for A to reach its greatest

height.

(ii) Find the value of V and the value of T. [3]

(iii) Find the distance travelled by A upwards and the distance travelled by A downwards and hence

find h. [3]

[Question 7 is printed on the next page.]
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7 Two cyclists P and Q travel along a straight road ABC, starting simultaneously at A and arriving

simultaneously at C. Both cyclists pass through B 400 s after leaving A. Cyclist P starts with speed

3 m s−1 and increases this speed with constant acceleration 0.005 m s−2 until he reaches B.

(i) Show that the distance AB is 1600 m and find P’s speed at B. [3]

Cyclist Q travels from A to B with speed v m s−1 at time t seconds after leaving A, where

v = 0.04t − 0.0001t2
+ k,

and k is a constant.

(ii) Find the value of k and the maximum speed of Q before he has reached B. [6]

Cyclist P travels from B to C, a distance of 1400 m, at the speed he had reached at B. Cyclist Q

travels from B to C with constant acceleration a m s−2.

(iii) Find the time taken for the cyclists to travel from B to C and find the value of a. [4]
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