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1 A string is attached to a block of weight 30 N, which is in contact with a rough horizontal plane.

When the string is horizontal and the tension in it is 24 N, the block is in limiting equilibrium.

(i) Find the coefficient of friction between the block and the plane. [2]

The block is now in motion and the string is at an angle of 30� upwards from the plane. The tension

in the string is 25 N.

(ii) Find the acceleration of the block. [4]

2 A and B are two points 50 metres apart on a straight path inclined at an angle � to the horizontal,

where sin � = 0.05, with A above the level of B. A block of mass 16 kg is pulled down the path from

A to B. The block starts from rest at A and reaches B with a speed of 10 m s−1. The work done by the

pulling force acting on the block is 1150 J.

(i) Find the work done against the resistance to motion. [3]

The block is now pulled up the path from B to A. The work done by the pulling force and the work

done against the resistance to motion are the same as in the case of the downward motion.

(ii) Show that the speed of the block when it reaches A is the same as its speed when it started at B.

[2]

3
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A particle P of mass 2.1 kg is attached to one end of each of two light inextensible strings. The other

ends of the strings are attached to points A and B which are at the same horizontal level. P hangs

in equilibrium at a point 40 cm below the level of A and B, and the strings PA and PB have lengths

50 cm and 104 cm respectively (see diagram). Show that the tension in the string PA is 20 N, and find

the tension in the string PB. [5]

4 A particle P is released from rest at the top of a smooth plane which is inclined at an angle � to the

horizontal, where sin � =
16
65

. The distance travelled by P from the top to the bottom is S metres, and

the speed of P at the bottom is 8 m s−1.

(i) Find the value of S and hence find the speed of P when it has travelled 1
2
S metres. [5]

The time taken by P to travel from the top to the bottom of the plane is T seconds.

(ii) Find the distance travelled by P at the instant when it has been moving for 1
2
T seconds. [2]
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5 A car of mass 1000 kg is travelling on a straight horizontal road. The power of its engine is constant

and equal to P kW. The resistance to motion of the car is 600 N. At an instant when the car’s speed is

25 m s−1, its acceleration is 0.2 m s−2. Find

(i) the value of P, [4]

(ii) the steady speed at which the car can travel. [3]

6 A particle P moves in a straight line. It starts from rest at a point O and moves towards a point A on

the line. During the first 8 seconds P’s speed increases to 8 m s−1 with constant acceleration. During

the next 12 seconds P’s speed decreases to 2 m s−1 with constant deceleration. P then moves with

constant acceleration for 6 seconds, reaching A with speed 6.5 m s−1.

(i) Sketch the velocity-time graph for P’s motion. [2]

The displacement of P from O, at time t seconds after P leaves O, is s metres.

(ii) Shade the region of the velocity-time graph representing s for a value of t where 20 ≤ t ≤ 26.

[1]

(iii) Show that, for 20 ≤ t ≤ 26,

s = 0.375t
2
− 13t + 202. �6�

7

�

A

P

B
2.5 m

0.6 m

Particles A of mass 0.26 kg and B of mass 0.52 kg are attached to the ends of a light inextensible

string. The string passes over a small smooth pulley P which is fixed at the top of a smooth plane.

The plane is inclined at an angle � to the horizontal, where sin � =
16
65

and cos� =
63
65

. A is held at rest

at a point 2.5 metres from P, with the part AP of the string parallel to a line of greatest slope of the

plane. B hangs freely below P at a point 0.6 m above the floor (see diagram). A is released and the

particles start to move. Find

(i) the magnitude of the acceleration of the particles and the tension in the string, [5]

(ii) the speed with which B reaches the floor and the distance of A from P when A comes to

instantaneous rest. [6]
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