[image: image1.wmf](s)

 

change

for 

 taken 

time

m/s)

 

(kg

 

momentum

in 

 

change

[image: image2.png]


[image: image3.png]T



[image: image4.png]


[image: image5.png]



Momentum  =  mass  (  velocity
  Force = 
[image: image6.png]



Total momentum before a collision  =  total momentum after the collision

Questions

1.
A gun fires a bullet with a mass of 0.01 kg at a velocity 

of 200 m/s.

a)
What is the momentum of the bullet?

b)
The gun has the same momentum as the bullet 


(but in the opposite direction). Explain why its 


velocity is less than the velocity of the bullet.

2.
The diagram shows a hammer hitting a nail into wood.


The mass of the hammer is 0.50 kg and its velocity is 10 m/s.


The hammer remains in contact with the nail for 0.10 s 


until they both come to rest.

a)
What is the momentum of the hammer before impact?

b)
What is the change in momentum of the hammer?

c)
Calculate the force applied by the hammer to the nail.

3.
Use your ideas about momentum to explain why a 

seat-belt can save your life in a car crash.

4.
A ball of mass 0.05 kg is hit by a tennis racket. 

The racket exerts a force of 20 N for a contact time of 

0.10 s.

a)
Calculate the change in momentum of the ball.

b)
If the ball was stationary before it was hit, what is 


the velocity of the ball afterwards?

5.
In an accident research laboratory, a car hits a brick wall 

at 10 m/s. 

Inside the car a dummy hits its head on the dashboard. 

The mass of its head is 4 kg and the impact lasts for 0.01 s.

a)
What is the momentum of the dummy’s head before 


the collision?

b)
Calculate the impact force on the head.

c)
Explain carefully how an airbag reduces head injuries.

6.
In an accident, car A (mass 1500 kg) travelling at 10 m/s 

bumps into the back of stationary car B (mass 1000 kg). 

Car A is slowed to 4 m/s.

a)
What is the total momentum before the collision?

b)
What is the momentum of car A after the collision?

c)
What is the velocity of car B after the collision?
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Example	Answer


A car of mass 1000 kg is 	Momentum	= mass   (   velocity


travelling at 20 m/s		= 100 kg   (   20 m/s


What is its momentum?		= 20 000 kg m/s
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