
FM1 Ch 1 Momentum and Impulse Exam Questions that caused some difficulty! 
 
Q1. 
  

 

A small ball B of mass 0.25 kg is moving in a straight line with speed 30 m s−1 on a smooth horizontal 
plane when it is given an impulse. The impulse has magnitude 12.5 N s and is applied in a horizontal 
direction making an angle of (90º + α ),  

where tan 𝛼 =
3

4
, with the initial direction of motion of the ball, as shown in Figure 3. 

 
(i) Find the speed of B immediately after the impulse is applied.  
(ii) Find the direction of motion of B immediately after the impulse is applied. 

(6) 
(Total 6 marks) 

 
 
 
 
Q2. 
  

Two particles A and B are moving on a smooth horizontal plane. The mass of A is km, where 2 < k < 3 , 
and the mass of B is m. The particles are moving along the same straight line, but in opposite directions, 
and they collide directly. Immediately before they collide the speed of A is 2u and the speed of B is 4u. 
As a result of the collision the speed of A is halved and its direction of motion is reversed. 

 
(a) Find, in terms of k and u, the speed of B immediately after the collision. 

(3) 

(b) State whether the direction of motion of B changes as a result of the collision, explaining your 
answer. 

(3) 

Given that 𝑘 =
7

3
 , 

(c) find, in terms of m and u, the magnitude of the impulse that A exerts on B in the collision. 

(3) 
(Total 9 marks) 

  



Q3. 
  

 

Figure 1 

 
The points A, B and C lie in a horizontal plane. A batsman strikes a ball of mass 0.25 kg. Immediately 
before being struck, the ball is moving along the horizontal line AB with speed 30 m s−1. Immediately 
after being struck, the ball moves along the horizontal line BC with speed 40 m s−1. The line BC makes 
an angle of 60° with the original direction of motion AB, as shown in Figure 1. 

Find, to 3 significant figures, 

(i) the magnitude of the impulse given to the ball, 
(ii) the size of the angle that the direction of this impulse makes with the original direction of motion 
AB. 

(8) 
  

(Total 8 marks) 
 
 
 
 
Q4. 
  

Two particles A and B are moving on a smooth horizontal plane. The mass of A is 2m and the mass of B 
is m. The particles are moving along the same straight line but in opposite directions and they collide 
directly. Immediately before they collide the speed of A is 2u and the speed of B is 3u. The magnitude of 

the impulse received by each particle in the collision is 
7𝑚𝑢

2
 

Find 

(a)  the speed of A immediately after the collision, 

(3) 

(b)  the speed of B immediately after the collision. 

(3) 
(Total 6 marks) 

  



Q5. 
  

Two particles, P and Q, of masses m and 4m respectively are moving on a smooth horizontal plane 
when they collide directly. Immediately before the collision the particles are moving towards each other 
along the same straight line. 

Immediately after the collision, the direction of motion of P is the same as the direction of motion of Q, 

the speed of P is 
3𝑢

2
 and the speed of Q is 

𝑢

8
. In the collision Q exerts an impulse of magnitude 

7𝑚𝑢

2
 on 

P. 

(a)  Give a reason why the direction of motion of P is reversed by the collision. 

(1) 

(b)  Find, in terms of u, the speed of P immediately before the collision. 

(3) 

(c)  Find, in terms of u, the speed of Q immediately before the collision. 

(3) 

  

(Total for question = 7 marks) 
 
 
Q6. 
  

A ball of mass 0.2 kg is projected vertically downwards with speed U m s–1 from a point A which is 2.5 m 
above horizontal ground. The ball hits the ground. Immediately after hitting the ground, the ball rebounds 
vertically with a speed of 10 m s–1. The ball receives an impulse of magnitude 7 N s in its impact with the 
ground. By modelling the ball as a particle and ignoring air resistance, find 

(a)  the value of U. 

(6) 

After hitting the ground, the ball moves vertically upwards and passes through a point B which is 1 m 
above the ground. 

(b)  Find the time between the instant when the ball hits the ground and the instant when the ball first 
passes through B. 

(4) 

(c)  Sketch a velocity-time graph for the motion of the ball from when it was projected from A to when it 
first passes through B. (You need not make any further calculations to draw this sketch.) 

(3) 

  

(Total for question = 13 marks) 
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Q5 continued  
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Q6 continued 

 

 

 


