Momentum Worksheet #1
Definition of Momentum

1.   Determine the momentum of a

a.   75 kg halfback moving at 9.0 m/s
b.  1040 kg car moving at 22 m/s

c.   51 kg student walking at 1.5 m/s
2.   A car has momentum of 20,000 kg-m/sec.  What would be the car’s new momentum if 

a.  its velocity were doubled

b.  its velocity were tripled

c.  its mass were doubled (by adding more passengers and a greater load)

d.  both its velocity were doubled and its mass were doubled

 Definition of Impulse

3.   A 0.50 kg cart is pulled with a force of 1.0 N for 2.0 seconds.  What is the impulse applied to the cart?

4.  A 0.50 kg cart is pulled with a force of 2.0 N for 1.0 second.  What is the impulse applied to the cart?


Impulse – Momentum Theorem

5.  After each impulse is applied, how does the velocity of the cart in problem 3 compare with the velocity of the cart in problem 4? 

6.   Upon hitting a bat, a baseball has a change in momentum of 16.5 kg-m/sec. 

What is the average force applied to the baseball if the time of impact is 0.00200 seconds?


7.   A soccer ball is at rest and is then kicked giving it a final velocity of 6.0 m/s.   The ball has a mass of 0.28 kg.

a.  What is the change in the ball’s momentum?


b.  If the time of contact between the player’s foot and the ball is 0.020 sec, what was the average force applied to the ball?
8.  An arrow (m = 140 g) leaves a bow at a velocity of 45 m/s.   What was the average force applied by the bowstring on the arrow if the time to launch the arrow was .0090 sec? 
8.  If you jump from the table to the floor are you more likely to be relaxed if your legs are relaxed or if they are stiff and your knees are locked.  Explain using the Impulse – Momentum Theorem.  [Skip if you did answered the similar question from the text for homework.] 
9.  Two astronauts are floating in space with zero velocity not attached to anything.  They push off from each other and move in opposite directions.  Astronaut Neil moves at an initial  velocity of 1.5 m/s.  Astronaut Buzz moves at an initial velocity of 2.5 m/s.

Without doing any calculations, which astronaut has a greater mass?  Neil or Buzz?   State your reasoning.  
