Save My Exams! – The Home of Revision

For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/

Work done by Force
Question Paper 2

Level

International A Level

Subject

Maths

Exam Board

CIE

Topic
Sub Topic

Energy, Work and Power
Work done by a force

Booklet

Question Paper 2

Time Allowed:

61 minutes

Score:

/51

Percentage:

/100

Grade Boundaries:

A*
>85%

A
777.5%

B

C

D

E

U

70%

62.5%

57.5%

45%

<45%

Save My Exams! – The Home of Revision

For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/

1

An object is released from rest at a height of 125 m above horizontal ground and falls freely under
gravity, hitting a moving target P. The target P is moving on the ground in a straight line, with
constant acceleration 0.8 m s−2 . At the instant the object is released P passes through a point O with
speed 5 m s−1 . Find the distance from O to the point where P is hit by the object.
[4]
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ABCD is a semi-circular cross-section, in a vertical plane, of the inner surface of half a hollow cylinder
of radius 2.5 m which is fixed with its axis horizontal. AD is horizontal, B is the lowest point of the
cross-section and C is at a height of 1.8 m above the level of B (see diagram). A particle P of mass
0.8 kg is released from rest at A and comes to instantaneous rest at C.
(i) Find the work done on P by the resistance to motion while P travels from A to C.

[2]

The work done on P by the resistance to motion while P travels from A to B is 0.6 times the work
done while P travels from A to C.
(ii) Find the speed of P when it passes through B.

[3]
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A particle P is projected vertically upwards, from a point O, with a velocity of 8 m s−1 . The point A
is the highest point reached by P. Find
(i) the speed of P when it is at the mid-point of OA,

[4]

(ii) the time taken for P to reach the mid-point of OA while moving upwards.

[2]
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AB and BC are straight roads inclined at 5◦ to the horizontal and 1◦ to the horizontal respectively.
A and C are at the same horizontal level and B is 45 m above the level of A and C (see diagram, which
is not to scale). A car of mass 1200 kg travels from A to C passing through B.
(i) For the motion from A to B, the speed of the car is constant and the work done against the
resistance to motion is 360 kJ. Find the work done by the car’s engine from A to B.
[3]

The resistance to motion is constant throughout the whole journey.
(ii) For the motion from B to C the work done by the driving force is 1660 kJ. Given that the speed
of the car at B is 15 m s−1 , show that its speed at C is 29.9 m s−1 , correct to 3 significant figures.
[4]
(iii) The car’s driving force immediately after leaving B is 1.5 times the driving force immediately
before reaching C. Find, correct to 2 significant figures, the ratio of the power developed by the
car’s engine immediately after leaving B to the power developed immediately before reaching C.
[3]
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A racing cyclist, whose mass with his cycle is 75 kg, works at a rate of 720 W while moving on a
straight horizontal road. The resistance to the cyclist’s motion is constant and equal to R N.
(i) Given that the cyclist is accelerating at 0.16 m s−2 at an instant when his speed is 12 m s−1 , find
the value of R.
[3]
(ii) Given that the cyclist’s acceleration is positive, show that his speed is less than 15 m s−1 .

8

[2]

A car of mass 600 kg travels along a straight horizontal road starting from a point A. The resistance
to motion of the car is 750 N.
(i) The car travels from A to B at constant speed in 100 s. The power supplied by the car’s engine
is constant and equal to 30 kW. Find the distance AB.
[3]
(ii) The car’s engine is switched off at B and the car’s speed decreases until the car reaches C with a
speed of 20 m s−1 . Find the distance BC.
[3]
(iii) The car’s engine is switched on at C and the power it supplies is constant and equal to 30 kW.
The car takes 14 s to travel from C to D and reaches D with a speed of 30 m s−1 . Find the distance
CD.
[4]

9

A car of mass 600 kg travels along a horizontal straight road, with its engine working at a rate of
40 kW. The resistance to motion of the car is constant and equal to 800 N. The car passes through the
point A on the road with speed 25 m s−1 . The car’s acceleration at the point B on the road is half its
acceleration at A. Find the speed of the car at B.
[5]

