
  

 

TOPIC TEST 

AS and A-level 
FURTHER MATHS 
Circular motion 

 
 
Specification content coverage: MD1, MD2, MD3 

 

 
In this test you will be assessed on: 
• the motion of a particle moving in a circle with constant speed  
• the use of both radians and revolutions per unit time 
• relationships between speed, angular speed, radius and acceleration. 

The test comprises two sections. The questions in section A will test you on the basics of the topic. 
Those in section B require a bit more thinking.  
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Section A: The basics 

 
 
1 (a)  A particle travels on a circular path of radius 0.5 m with a linear speed of 4 m s–1.  

Calculate the angular speed of the particle. 

       [1 mark] 
 
1 (b)  Calculate the acceleration of the particle towards the centre of the circle. 

       [1 mark] 
 
2   A particle travels on a circular path of radius 3 m. It takes 5 seconds to complete 

one circle.  

 
2 (a)  Calculate the angular speed of the particle as a multiple of π. 

       [1 mark] 
 
2 (b)  Calculate the linear speed of the particle as a multiple of π. 

       [1 mark] 
 
3   A particle travelling on a circular path of radius 6 m covers a 30º angle in 2 

seconds.  

 
3 (a)  Calculate the angular speed of the particle as a multiple of π. 

       [2 marks] 
 
3 (b)  Calculate the exact value of the radial acceleration of the particle. 

       [2 marks] 
 
4   A particle of mass 2 kg is attached to a light inextensible string with the other end 

attached to a fixed point O with both O and the particle on a smooth horizontal 
table.  

The particle performs a circular path about O with a speed of 5 m s–1. The tension 
in the string is 80 N.  

Find the length of the string. 

       [3 marks] 
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5   A particle of mass 2m kg is placed on a rough horizontal disc, 3a m from the centre 

of the disc.  

The disc begins to spin at an angular speed of
a

g
6

 m s–1.  

Given that the particle is on the point of slipping, find a range of values of µ such 
that equilibrium is not broken. 

       [4 marks] 
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Section B: A bit more thinking 

 
6   In this question use g = 9.8 m s–2. 

A bike is driven around a corner following a circular path of 35 m. The maximum 
speed at which this can be done without the bike slipping is 12 m s–1.  

Calculate the coefficient of friction between the tyres and the road surface. 

       [5 marks] 
 
7   A particle of mass 4m kg travels in a horizontal circle on a rough table. The 

coefficient of friction between the particle and the table is 0.6.  

The particle is on the point of slipping when the angular speed is 
g
a

2
5

 rad s–1.  

Find the radius of the circle. 

       [5 marks] 
 
8   In this question use g = 9.8 m s–2. 

Particle A of mass 2 kg and particle B of mass 3 kg are attached to two ends of a 
light inextensible string.  

A sits on the edge of a rough horizontal disc of radius 0.8 m with the string passing 
through a hole in the centre of the disc. B hangs vertically below this.  
The coefficient of friction between A and the disc is 0.3.  

Find the range of linear speeds possible for A if B does not move. 

       [7 marks] 
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