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Materials

¢ For this paper you must have the Oxford International AQA booklet of formulae
and statistical tables.

¢ You may use a graphics calculator.

Instructions

e Use black ink or black ball-point pen. Pencil should only be used for drawing.

¢ Fill in the boxes at the top of this page.

¢ Answer all questions.

¢ You must answer the questions in the spaces provided. Do not write outside the
box around each page or on blank pages.

¢ If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s).

¢ Do all rough work in this book. Cross through any work you do not want to be
marked.

¢ The final answer to questions requiring the use of calculators should be given to
two significant figures, unless stated otherwise.

¢ Unless stated otherwise, the acceleration due to gravity, g, should be taken
as 9.8 ms™

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 80.

Adyvice

¢ Unless stated otherwise, you may quote formulae, without proof, from the booklet.

e Show all necessary working; otherwise marks may be lost.
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Answer all questions in the spaces provided.

1 A particle, of mass 0.1 kg, is attached to one end of a light inextensible string of length
0.8 metres.

The other end of the string is attached to a fixed point O.

The particle is released from rest with the string taut and at an angle of 40° to the vertical
through O.
0]

Assume that there are no resistance forces acting on the particle.

1 (a) Find the speed of the particle when it is directly below O.
[3 marks]

Answer ms
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1 (b) Find the tension in the string when the particle is directly below O.
[3 marks]
Answer N
6

Turn over for the next question

Turn over »
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2 A bungee jumper, of mass 75 kg, is attached to one end of an elastic rope of natural
length 20 metres.

The other end of the elastic rope is fixed to a bridge.

The bungee jumper steps off the bridge at the point where the rope is fixed and falls
vertically downwards.

During the bungee jump the maximum length of the elastic rope is 50 metres.

2 (a) Find the modulus of elasticity of the elastic rope.
[3 marks]

Answer N

0 4

IB/M/Jun19/FM05



Do not write
outside the
box
2 (b) Find the maximum speed of the bungee jumper during the motion.
[7 marks]
Answer ms™
2 (c) State two key assumptions that you made to obtain the answers in parts (a) and (b).
[1 mark]
1

Turn over »
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3 A disc, of mass 0.5 kg, is moving on a smooth horizontal surface, when it hits a smooth
wall.
When it hits the wall, the disc is moving at 5 m s™' and its velocity makes an angle of 30°
with the wall.
The coefficient of restitution between the disc and the wall is 0.4
The disc rebounds with a speed of v m s™" at an angle a to the wall, as shown in the
diagram.
5ms
\%
30° a
3 (a) Find the value of a.
[7 marks]
Answer
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3 (b)

3 (c)

Find the value of v.

[3 marks]
Answer
Find the magnitude of the impulse on the disc.
[3 marks]
Answer Ns

Turn over for the next question
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4 A particle, of mass m, moves on a horizontal line subject to a resistance force of
magnitude kv, where k is a constant and v is the speed of the particle at time z.

When ¢ = 0, the particle is at the origin and has speed U.

4 (a) Show that

dv X
me=-
where x is the displacement of the particle at time .
[2 marks]
4 (b) Show that the particle travels no further than mk_U from the origin.
[4 marks]

0 8
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4 (c)

Find, in terms of £ and m, the time taken for the speed of the particle to

decrease to %

[7 marks]

Answer

Turn over for the next question
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5 In this question, give your final answer to each part to three significant figures.
A sphere, of mass 0.5 kg, is attached to one end of a spring, of natural length 50 cm.
The other end of the spring is attached to a fixed point, O.
The sphere is pulled down and released from rest at a point directly below O.
The sphere performs simple harmonic motion moving between two points A and B, which
are 10 cm apart, with A above B.
During this motion, the maximum speed of the sphereis 1.5 ms™
5 (a) Find the period of the motion.
[3 marks]
Answer seconds
5 (b) Find the stiffness of the spring.
[3 marks]
Answer Nm™

170
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5 (c)

5 (d)

Find the maximum length of the spring during the motion.

[4 marks]
Answer m
Find the speed of the sphere when the spring is at its natural length.
[3 marks]
Answer ms™

11
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6 A ball is thrown from a point O on a plane which is inclined at an angle of 30° to the
horizontal.

The ball is thrown up the plane with velocity U m s™" at an angle € to the inclined plane.
The ball travels in a vertical plane containing a line of greatest slope of the inclined plane.

The velocity of the ball is perpendicular to the plane when it first hits the plane.

6 (a) Show that

tan6=—3
2

[7 marks]
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6 (b) Find, in terms of U, the speed at which the ball first hits the plane.
[4 marks]
Answer
11
Turn over for the next question

Turn over »
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7 Two smooth spheres, A and B, are the same size.
Sphere B is initially at rest on a smooth horizontal surface.

Sphere A is moving at 4 m s™" at an angle of 60° to the line of centres when it collides
with B, as shown in the diagram.

4ms-!

Line of centres

The mass of A is 3 kg and the mass of Bis 2 kg.

The coefficient of restitution between the spheres is 0.6

7 (a) Describe the direction in which B moves after the collision.
[1 mark]

7 (b) Find the speed of B after the collision.
[6 marks]

1 4
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Answer ms™
7 (c) Find the magnitude and direction of the velocity of A after the collision.
[4 marks]
Magnitude ms™
Direction
7 (d) Find the magnitude of the impulse on A during the collision.
[2 marks]
Answer Ns
END OF QUESTIONS 13

15

IB/M/Jun19/FM05



16

There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

16

IB/M/Jun19/FM05

Do not write
outside the
box



17

Do not write
outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
17 IB/M/Jun19/FM05



18

Do not write

outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.

1 8

IB/M/Jun19/FM05



19

Do not write
outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
19 IB/M/Jun19/FM05



20

Do not write
outside the
box

There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Copyright information

For confidentiality purposes, acknowledgements of third-party copyright material are published in a separate booklet rather than including them on the
examination paper or support materials. This booklet is published after each examination series and is available for free download from
www.oxfordagaexams.org.uk after the live examination series.

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been unsuccessful

and Oxford International AQA Examinations will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the
Copyright Team, AQA, Stag Hill House, Guildford, GU2 7XJ.

Copyright © 2019 Oxford International AQA Examinations and its licensors. All rights reserved.

A Raseaiy
2 0

IB/M/Jun19/FM05



