
  

 

TOPIC TEST 

AS and A- level  
MATHS 
Kinematics 1 

 
 
Specification content coverage: P1, Q1, Q2, Q3 

 

 
In this test you will be assessed on: 
• understanding and using units in the SI system 
• understanding and using the language of kinematics: position, displacement, distance, velocity, 

speed and acceleration 
• understanding, using and interpreting graphs in kinematics for motion in a straight line: 

• displacement against time and interpretation of gradient 
• velocity against time and interpretation of gradient and area under the graph 

• understanding, using and deriving the formulae for constant acceleration for motion in a 
straight line. 
 

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   The motion of a particle moving in a straight line is described by the velocity-time 

graph below. 

 
 
1 (a)  Which of the following represents the acceleration of the particle? 

Circle your answer. 
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       [1 mark] 
 
1 (b)  Which of the following represents the displacement of the particle? 

Circle your answer. 

 
UT2  UT  UT1

2
 0 

       [1 mark] 
 
2   A particle, which is initially at rest, accelerates in a straight line at 1.5 m s–2 for  

6 seconds.  

Find the distance travelled. 

       [2 marks] 
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3   In this question use g = 10 m s–2. 

A particle is projected upwards with an initial speed of 7 m s–1. 

Find the time taken for the particle to reach its greatest height. 

       [2 marks] 
 

4 
  

Using the kinematics formulae v u at= +  and u vs t+ =  
 2

, show that 

v u as= +2 2 2  

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

A particle is projected upwards with speed 3.5 m s–1 from a point 2.3 metres above 
the ground.  

 
5 (a)  Find the speed of the particle as it hits the ground. 

 

       [2 marks] 
 
5 (b)  Find the time for which the particle is more than 2.75 metres above the ground. 

       [3 marks] 
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Section B: A bit more thinking 
 
6   A particle travelling in a horizontal line maintains a constant speed, U m s–1, for 

T seconds. It then decelerates to rest in a further 3T seconds. 

By considering the velocity-time graph for the particle, or otherwise: 
 
 (a)  find the ratio of the distance travelled in the first T seconds to the total distance 

travelled by the particle. 

       [2 marks] 
 
 (b)  sketch a displacement-time graph for the motion of the particle. 

       [2 marks] 
 
7   A particle is moving along the x-axis. 

At time t = 0, its velocity is 15 m s–1 in the positive x-direction.  

The particle is subject to a constant deceleration of 2.5 m s–2 in the positive  
x-direction. 

Find the total distance travelled by the particle in the first 8 seconds. 

       [4 marks] 
 
8   A motorcyclist is traveling along a straight road with constant acceleration, a m s–2.  

The motorcyclist passes point A with speed U km/h.  

After 8 seconds it passes point B, where AB = 50 m. After a further 12 seconds it 
passes point C, where BC = 250 m. 

 
8 (a)  Find the value of a giving your answer as an exact fraction. 

       [3 marks] 
 
8 (b)  Find U. 

       [2 marks] 
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9   A stone is dropped from the top of a building.  

1 second later, another stone is projected vertically downwards at a speed of  
15 m s–1.  

Both stones reach the ground at the same time. 

Show that the height of the building, h metres, is given by  

gh g
g

 −
=  − 

2
1 30
8 15

 

       [5 marks] 
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