
Momentum and Impulse 

Questions 
 
 
Q1. 
  

A particle P of mass 0.5 kg is moving with velocity 4j m s−1 when it receives an impulse I Ns. 
Immediately after P receives the impulse, the velocity of P is (2i + 3j) m s−1. 

Find 

(a)   the magnitude of I, 

(4) 

(b)   the angle between I and j. 

(2) 

  

(Total for question = 6 marks) 

  

 
 
 
 
Q2. 
  

Two particles, P and Q, have masses 2m and 3m respectively. They are moving towards 
each other in opposite directions on a smooth horizontal plane when they collide directly. 
Immediately before they collide the speed of P is 4u and the speed of Q is 3u. As a result of 
the collision, Q has its direction of motion reversed and is moving with speed u. 

(a)   Find the speed of P immediately after the collision. 

(3) 

(b)   State whether or not the direction of motion of P has been reversed by the collision. 

(1) 

(c)   Find the magnitude of the impulse exerted on P by Q in the collision. 

(3) 

  

(Total for question = 7 marks) 
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Q3. 
  

A particle P, of mass 0.5 kg, is moving with velocity (4i + 4j) m s–1 when it receives an  
impulse I of magnitude 2.5 Ns. 

As a result of the impulse, the direction of motion of P is deflected through an angle of 45° 

Given that I = (λi + μj) Ns, find all the possible pairs of values of λ and μ. 

  

(Total for question = 9 marks) 

  

 
 
 
Q4. 
  

A particle P of mass 0.5 kg is moving with velocity (4i + 3j) m s–1 when it receives an impulse  
J N s. Immediately after receiving the impulse, P is moving with velocity (–i + 6j) m s–1. 

(a)  Find the magnitude of J. 

(4) 

The angle between the direction of the impulse and the direction of motion of P 
immediately before receiving the impulse is α° 

(b)  Find the value of α 

(3) 

  

(Total for question = 7 marks) 

  

 
 
Q5. 
  

A particle P has mass 0.5 kg. It is moving in the xy plane with velocity 8i m s−1 when it 
receives an impulse λ(−i + j) N s, where λ is a positive constant. 

The angle between the direction of motion of P immediately before receiving the impulse and 
the direction of motion of P immediately after receiving the impulse is θ° 

Immediately after receiving the impulse, P is moving with speed  

Find (i)  the value of λ 

(ii)  the value of θ 
(8) 

  

(Total for question = 8 marks) 

 Ch.1 Momentum and Impulse



Q6. 
  

A particle A of mass 3m and a particle B of mass m are moving along the same straight line 
on a smooth horizontal surface. The particles are moving in opposite directions towards 
each other when they collide directly. 

Immediately before the collision, the speed of A is ku and the speed of B is u.  
Immediately after the collision, the speed of A is v and the speed of B is 2v. 

The magnitude of the impulse received by B in the collision is  mu. 

(a)  Find v in terms of u only. 

(3) 

(b)  Find the two possible values of k. 

(5) 

  

(Total for question = 8 marks) 

  

 

 

 
 
Q7. 
  

 

A particle P of mass 0.5 kg is moving in a straight line with speed 2.8 m s–1 when it receives 
an impulse of magnitude 3 N s.  
The angle between the direction of motion of P immediately before receiving the impulse and 

the line of action of the impulse is α, where tan α = , as shown in Figure 2. 

Find the speed of P immediately after receiving the impulse. 

  

(Total for question = 5 marks) 
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Mark Scheme – Momentum and Impulse 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
  

 

 Ch.1 Momentum and Impulse



 

  

 
 

 Ch.1 Momentum and Impulse



Q5. 
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Q6. 
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Q7. 
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