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1

A lorry of mass 14 000 kg moves along a road starting from rest at a point O. It reaches a point A,
and then continues to a point B which it reaches with a speed of 24 m s−1 . The part OA of the road
is straight and horizontal and has length 400 m. The part AB of the road is straight and is inclined
downwards at an angle of 1Å to the horizontal and has length 300 m.
(i) For the motion from O to B, find the gain in kinetic energy of the lorry and express its loss in
potential energy in terms of 1.
[3]
The resistance to the motion of the lorry is 4800 N and the work done by the driving force of the lorry
from O to B is 5000 kJ.
(ii) Find the value of 1.

2

[3]

 
A plane is inclined at an angle of sin−1 18 to the horizontal. A and B are two points on the same line
of greatest slope with A higher than B. The distance AB is 12 m. A small object P of mass 8 kg is
released from rest at A and slides down the plane, passing through B with speed 4.5 m s−1 . For the
motion of P from A to B, find
(i) the increase in kinetic energy of P and the decrease in potential energy of P,

[3]

(ii) the magnitude of the constant resisting force that opposes the motion of P.

[2]
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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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A light inextensible rope has a block A of mass 5 kg attached at one end, and a block B of mass 16 kg
attached at the other end. The rope passes over a smooth pulley which is ﬁxed at the top of a rough
plane inclined at an angle of 30 to the horizontal. Block A is held at rest at the bottom of the plane
and block B hangs below the pulley (see diagram). The coefﬁcient of friction between A and the
1
plane is
. Block A is released from rest and the system starts to move. When each of the blocks
3
has moved a distance of x m each has speed v m s−1 .
(i) Write down the gain in kinetic energy of the system in terms of v.

[1]

(ii) Find, in terms of x,
(a) the loss of gravitational potential energy of the system,

[2]

(b) the work done against the frictional force.

[3]

(iii) Show that 21v2 = 220x.

[2]
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B
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Particle A of mass 1.6 kg and particle B of mass 2 kg are attached to opposite ends of a light inextensible
string. The string passes over a small smooth pulley fixed at the top of a smooth plane, which is
inclined at angle 1, where sin 1 = 0.8. Particle A is held at rest at the bottom of the plane and B hangs
at a height of 3.24 m above the level of the bottom of the plane (see diagram). A is released from rest
and the particles start to move.
(i) Show that the loss of potential energy of the system, when B reaches the level of the bottom of
the plane, is 23.328 J.
[3]
(ii) Hence find the speed of the particles when B reaches the level of the bottom of the plane.

[2]
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7

Loads A and B, of masses 1.2 kg and 2.0 kg respectively, are attached to the ends of a light inextensible
string which passes over a fixed smooth pulley. A is held at rest and B hangs freely, with both straight
parts of the string vertical. A is released and starts to move upwards. It does not reach the pulley in
the subsequent motion.
(i) Find the acceleration of A and the tension in the string.

[4]

(ii) Find, for the first 1.5 metres of A’s motion,
(a) A’s gain in potential energy,
(b) the work done on A by the tension in the string,
(c) A’s gain in kinetic energy.

[3]

B hits the floor 1.6 seconds after A is released. B comes to rest without rebounding and the string
becomes slack.
(iii) Find the time from the instant the string becomes slack until it becomes taut again.

[4]

