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A-level
FURTHER MATHEMATICS
Paper 3 Mechanics

Friday 13 June 2025	 Afternoon	 Time allowed: 2 hours

Materials
l	� You must have the AQA Formulae and statistical tables booklet for  

A‑level Mathematics and A‑level Further Mathematics.
l	 You should have a graphical or scientific calculator that meets the 

requirements of the specification.
l	 You must ensure you have the other optional Question Paper/Answer Book 

for which you are entered (either Discrete or Statistics).  You will have 
2 hours to complete both papers.

Instructions
l	 Use black ink or black ball‑point pen.  Pencil should only be used for drawing.
l	 Fill in the boxes at the top of this page.
l	 Answer all questions.
l	 You must answer each question in the space provided for that question. 

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

l	 Do not write outside the box around each page or on blank pages.
l	 Show all necessary working; otherwise marks for method may be lost.
l	 Do all rough work in this book.  Cross through any work that you do not want 

to be marked.

Information
l	 The marks for questions are shown in brackets.
l	 The maximum mark for this paper is 50.

Advice
l	 Unless stated otherwise, you may quote formulae, without proof, from the booklet.
l	 You do not necessarily need to use all the space provided.
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Answer all questions in the spaces provided.

  1	 A motorcycle has a maximum speed of 44 m s–1 on a straight, horizontal road.

	 The maximum power of the motorcycle is 55 kilowatts.

	 Find the magnitude of the total resistance force acting on the motorcycle at its 
maximum speed on this road.

	 Circle your answer.
[1 mark]

1.25 N              125 N              1250 N              2420 N
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Turn over U

  2	 The graph shows how a force F newtons varies with displacement x metres.

O 10 x

F

8

	 Find the work done by the force as the displacement increases from  x = 5  to  x = 10

	 Circle your answer.
[1 mark]

10 J                30 J                40 J                80 J

Turn over for the next question



4

Do not write 
outside the 

box

G/Jun25/7367/3M
(04)

  3	 The diagram shows a uniform lamina made from three identical squares.

x

y

O

	 The coordinates of the centre of the mass of the lamina are  (x, y)

	 Which one of the following statements is correct?

	 Circle your answer.
[1 mark]

x = y            x > y            x < y            x = 13  y
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Turn over U

  4	 A ball is released from rest at a point A and falls vertically.  

	 The ball is falling at a speed of 8 m s–1 when it hits a horizontal surface.

	 The ball rebounds vertically at a speed of 5 m s–1

  4	 (a)	 Find the coefficient of restitution between the ball and the surface.
[1 mark]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

  4	 (b)	 The ball is then released from rest at a different point B and falls onto the same surface.  

	 	 The ball rebounds vertically at a speed of 7 m s–1

	 	 Find the speed at which the ball was falling when it hit the surface in this case.
[2 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

Turn over U
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  5	 In this question use  g = 9.81 m s–2

	 A ball of mass 0.5 kg is projected with an initial speed of 16 m s–1 from a point on a 
horizontal surface.

  5	 (a)	 Calculate the initial kinetic energy of the ball.
[1 mark]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

  5	 (b)	 During the subsequent motion, the ball reaches a maximum height of 6 metres above 
the horizontal surface.

  5	 (b)	(i)	 Find the maximum gravitational potential energy of the ball, relative to the 
horizontal surface.

[1 mark]
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________

  5	 (b)	(ii)	 Find the minimum speed of the ball during its motion.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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  5	 (b)	(iii)	 State one assumption that you have made about the forces acting on the ball.
[1 mark]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

Turn over for the next question
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  6	 	 A bead of mass m kg moves on a smooth horizontal wire through a fluid which has 
density ρ kg m–3

	 	 A possible model for the acceleration, a m s–2, of the bead when its speed  
is v m s–1 is 

a = – kmαρβv γ

	 	 where k is a positive dimensionless constant and α, β and γ are constants.

	 	 Use dimensional analysis to find the value of α, the value of β and the value of γ
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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  7	 The force  F = 
2

–4
3

  

acts at the point with coordinates (3, 5, –1)

	 Show that the magnitude of the moment of this force about the origin is  k√ 6  where 
k is a positive integer to be found.

[3 marks]
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________

Turn over for the next question
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  8	 In this question use  g = 9.8 m s–2

	 A conical pendulum consists of a light inextensible string of length 1.2 metres and  
a small metal sphere of mass 0.2 kg

	 One end of the string is attached to a fixed point O and the other end of the string  
is attached to the sphere.

	 The sphere is set into motion, so that it follows a horizontal circular path of  
radius 0.6 metres.

	 The string makes an angle of θ° to the vertical through O as shown in the diagram.

O

θ°

  8	 (a)	 Show that the tension in the string is 2.3 newtons correct to two significant figures.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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  8	 (b)	 Find the speed of the sphere.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

Turn over for the next question
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  9	 Two discs, A and B, are moving on a smooth horizontal surface.

	 The two discs collide.

	 Disc A has mass 0.8 kg and before the collision had velocity  [ 5 ]3  m s–1

	 Disc B has mass 1.2 kg and before the collision had velocity  [ –2 ]–3  m s–1

	 After the collision, disc A has velocity 
 
[ 1.1 ]1.5  m s–1 

  9	 (a)	 Find the velocity of disc B after the collision.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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  9	 (b)	 Find the magnitude of the impulse exerted on disc A during the collision.

	 	 Give your answer to two significant figures.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

  9	 (c)	 The discs are in contact for 0.1 seconds during the collision.

	 	 Assume that while the two discs are in contact, the force exerted on disc B by  
disc A is constant.

	 	 Find the force exerted on disc B by disc A during the collision.

	 	 Give your answer as a vector.
[2 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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10	 A uniform semicircular lamina has radius a

10	 (a)	 Show that the centre of mass is a distance  4a
3π  from the straight edge of the lamina.

[5 marks]
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
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10	 (b)	 The lamina is suspended in equilibrium from one end of the straight edge.

	 	 Find the acute angle between the straight edge and the vertical.

	 	 Give your answer to the nearest degree.
[3 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

Turn over for the next question
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11	 In this question use  g = 9.8 m s–2

	 A rough slope is inclined at an angle of 30° to the horizontal.

	 A light elastic string has natural length 0.8 metres and modulus of elasticity 60 newtons.

	 One end of the elastic string is attached to a point P on the slope.

	 The other end of the elastic string is attached to a block of mass 2 kg

	 The block is released from rest at a point down the slope from P where the length of 
the elastic string is 2.4 metres.

	 The coefficient of friction between the block and the slope is 0.3

	 Assume that there is no air resistance.

11	 (a)	 Calculate the elastic potential energy of the elastic string when the block is released.
[2 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

11	 (b)	 Find the maximum speed of the block as it moves.
[6 marks]

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________
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______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

 
______________________________________________________________________________________

11	 (c)	 The model is refined to include air resistance.

	 	 Explain how the distance that the block travels before reaching its maximum speed 
would change.

[2 marks]
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________
 

______________________________________________________________________________________

END  OF  QUESTIONS
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  There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE
ANSWER  IN  THE  SPACES  PROVIDED
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