Momentum Questions
1.
The picture shows luggage which has been loaded onto a conveyor belt.
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 Each piece of luggage has a different mass.

Mass of A = 22 kg
mass of B = l2 kg
mass of C = 15 kg

 (a)
(i)
What is the momentum of the luggage before the conveyor belt starts to move?

..........................................................................................................................


Give a reason for your answer.

..........................................................................................................................

..........................................................................................................................

(2)

(ii)
When the conveyor belt is switched on the luggage moves with a constant speed. Which piece of luggage A, B or C has the most momentum?

..........................................................................................................................


Give a reason for your answer.

..........................................................................................................................

..........................................................................................................................

(2)

(iii)
At one point the conveyor belt turns left. The luggage on the belt continues to move at a constant speed.
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Does the momentum of the luggage change as it turns left with the conveyor belt?

..........................................................................................................................


Give a reason for your answer.

..........................................................................................................................

..........................................................................................................................

(2)

(b)
Draw a circle around the unit which can be used to measure momentum.

J/s
kg m/s
Nm

(1)

(Total 7 marks)

2.
The diagram below shows two balls on the bowling green. Ball A is moving with a velocity of 4 m/s, and is about to collide with ball B which is stationary. Both balls have a mass of
1.5 kg.
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After the collision both balls move to the right but the velocity of A is now 1 m/s.

(a)
(i)
Calculate the momentum of ball A just before the collision.

...........................................................................................................................

Answer ...................... kg m/s

(1)

(ii)
What is the total momentum of balls A and B after the collision?

...........................................................................................................................

...........................................................................................................................

Answer ....................... kg m/s

(1)

(iii)
Calculate the momentum of ball A just after the collision.

...........................................................................................................................

Answer ....................... kg m/s

(1)

(iv)
Calculate the momentum of ball B just after the collision.

...........................................................................................................................

Answer ....................... kg m/s

(1)

 (v)
Calculate the velocity of ball B just after the collision.

...........................................................................................................................

Answer ............................ m/s

(1)

(b)
Calculate the loss of kinetic energy in the collision.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

Answer ............................... J

(3)

(Total 8 marks)

3.
(a)
The amount of damage caused when a car collides with a wall depends on the amount of energy transferred.


If the speed of a car doubles, the amount of energy transferred in a collision increases four times.


Explain, as fully as you can, why this is so.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(3)

(b)
The diagram shows a car and a lorry about to collide.
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When they collide, the two vehicles become tightly locked together.

(i)
Calculate the speed of the vehicles immediately after the collision.


(Show your working.  There is no need to change to standard units.)

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

Answer ....................................... km/h

(6)

(ii)
The collision between the car and the lorry is inelastic.


Explain, in terms of energy, what this means.

...........................................................................................................................

(1)

(Total 10 marks)

4.
(a)
The diagram shows a hammer which is just about to drive a nail into a block of wood.

[image: image5.wmf]

The mass of the hammer is 0.75 kg and its velocity, just before it hits the nail, is 15.0 m/s downward. After hitting the nail, the hammer remains in contact with it for 0.1 s. After this time both the hammer and the nail have stopped moving.

(i)
Write down the equation, in words, which you need to use to calculate momentum.

...........................................................................................................................

(1)

(ii)
What is the momentum of the hammer just before it hits the nail?


Show how you work out your answer and give the units and direction.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

Momentum = ...................................................................

(3)

(iii)
What is the change in momentum of the hammer during the time it is in contact with the nail?

...........................................................................................................................

(1)

(iv)
Write down an equation which connects change in momentum, force and time.

...........................................................................................................................

(1)

(v)
Calculate the force applied by the hammer to the nail.


Show how you work out your answer and give the unit.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

Force = ............................................................................

(3)

 (b)
A magazine article states that:

“Wearing a seat belt can save your life in a car crash.”


Use your understanding of momentum to explain how this is correct.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(4)

(Total 13 marks)

5.
(a)
When two objects collide, and no other forces act, then conservation of momentum applies.

(i)
What does the term conservation of momentum mean?

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(2)

(ii)
Apart from collisions and similar events, give another type of event in which conservation of momentum applies.

...........................................................................................................................

(1)
(iii)
Write, in words, the equation which you need to use to calculate momentum.

...........................................................................................................................

(1)

(iv)
The diagram shows a straight and horizontal runway and two trolleys, X and Y, which can move on the runway.
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X has a mass of 0.2 kg and its velocity is 1.2 m/s to the right. Y has a mass of 
0.1 kg and is stationary. When X collides with Y they stick together.


Calculate the velocity of the trolleys after the collision.


Show clearly how you work out your answer and give the unit and direction.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

Velocity of the trolleys = ......................................................................

(5)

(v)
What assumption did you make in order to calculate your answer to part (a)(iv)?

...........................................................................................................................

...........................................................................................................................

(1)

(b)
Just before it hits a target, a bullet has a momentum of 5 kg m/s. It takes 0.00125 s for the target to stop the bullet.


Calculate the force, in newtons, needed to do this.


Write, in words, the equation that you will need to use and show clearly how you work out your answer.

Force = ................................................ newtons

(3)

(Total 13 marks)

6.
In an experiment at an accident research laboratory, a car driven by remote control was crashed into the back of an identical stationary car. On impact the two cars joined together and moved in a straight line.

(a)
The graph shows how the velocity of the remote-controlled car changed during the experiment.

SEE GRAPH 1

 (i)
How is the velocity of a car different from the speed of a car?

...........................................................................................................................

(1)
(ii)
Use the graph to calculate the distance travelled by the remote-controlled car before the collision.

Show clearly how you work out your answer.

...........................................................................................................................

...........................................................................................................................

Distance = ............................................... m

(2)
(iii)
Draw, on the grid below, a graph to show how the velocity of the second car changed during the experiment.

ON GRAPH 2

(2)
(iv)
The total momentum of the two cars was not conserved.


What does this statement mean?

...........................................................................................................................

...........................................................................................................................

(1)
(b)
The graph line shows how the force from a seat belt on a car driver changes during a collision.
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Scientists at the accident research laboratory want to develop a seat belt that produces a constant force throughout a collision.


Use the idea of momentum to explain why this type of seat belt would be better for a car driver.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)
(Total 8 marks)
Graph 1
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Graph 2
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