
Higher Momentum and Impulse Questions                         

1.  A rugby player of mass 94kg sprints to the line to score a try at 8ms-1. 

      Calculate the momentum of the rugby player. 

 

2.  A football of mass 0.42kg is thrown at a stationary student of mass 50.0kg who is wearing 

      roller blades as shown below. 

      When she catches the ball she moves to the right. 

                                    

       The instantaneous speed after she catches the ball is 0.10ms-1. 

       Calculate the speed of the ball just before it is caught. 

 

 

3.  A rocket of mass 5.0kg is travelling horizontally with a speed of 200ms-1 when it explodes 

      into two parts. 

      One part of mass 3.0kg continues tin the original direction with a speed of 100ms-1 and the  

      other part continues in the same direction. 

 

      Calculate the unknown speed of the other part. 

 

 

4. A shell of mass 6.0kg travelling with an unknown speed v travelling horizontally explodes into 

    two parts. One part of mass 4.0kg continues in the original direction with a speed of 80ms-1 

    and the other part continues in the same direction with a speed of 140ms-1. 

     Calculate the initial unknown speed v. 

 



5. The experimental arrangement shown below is used to measure the speed of an air rifle pellet. 

                            

 

      The speed of the pellet is calculated from the equation below. 

        

                   

           Calculate the percentage uncertainty in the speed of the pellet. 

 

6. Fill in the table below using the words conserved, not conserved and gained. 

     Type of Collision Total 
Momentum 

Total Energy Kinetic Energy 

Elastic    

Inelastic    

Explosion    

 

7. A white pool ball of mass 200g is hit with a velocity of 1.6ms-1 and collides with a stationary  

    striped ball of the same mass. 

     If the striped ball moves off with a velocity of 1.9ms-1 then calculate or find: 

a) Velocity of the white ball after the collision. 

b) Show by calculation which type of collision is taking place. 

 

 

8.  A car of mass 1400kg travelling at a velocity of 19ms-1 collides head on with a car of mass 

     1600kg travelling at 15ms-1. If the cars lock together after impact then calculate or find: 

a) Calculate the common velocity of the cars after the collision. 

b) Show by calculation what type of collision is taking place. 

 



9.  A bullet of mass 8g is stationary in the barrel of a gun of mass 4kg.  

     The trigger is pulled and a force of 2.8kN is exerted on the bullet for 1.7ms. 

     Calculate or find: 

a) Velocity of the bullet as it leaves the barrel of the gun. 

b) Recoil velocity of the gun. 

c) Show by calculation which type of collision is taking place. 
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16. The graph below shows the force which acts on a 7kg object over a time interval of 8 seconds. 

        

       Calculate or find: 

a) Impulse on the object. 

b) Change in momentum of the object. 

c) The final velocity of the object if it is initially travelling at 6ms-1. 

 

 

 

17. The force acting on an object is measured and the results are stored on a computer. 

       The force-time graph obtained from the computer is shown below. 

         

          Calculate the average force acting on the object during the 50ms. 

 

 



18.  A ball is thrown horizontally at a wall with a velocity of 12ms-1 and rebounds with a velocity 

       of -9ms-1.  

       The time of contact with the ball and the wall is 35ms and the change in momentum is -7kgms-1. 

        Calculate or find: 

a) Mass of the ball. 

b) Average force exerted on the ball. 

19.  

       

 

        (b) Show by calculation which measurement contributes the largest percentage uncertainty 

               in the final value of the average force of the ball. 

        (c) Express your numerical answer to (a) (ii) in the form 

                   Average Force ± Absolute Uncertainty. 
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25.  The graph below shows the force acting on a mass of 5.0kg. 

        

      Calculate the change in the objects momentum. 


