Worksheet: Momentum and Impulse
Name___________________

1. Define momentum.  Give the equation and unit.

2. Two cars, one twice as heavy as the other, move down a hill at the same speed. Compared to that of the lighter car, the momentum of the heavier car is ___________ as much.

3. a. For a constant force, if the duration of impact upon an object is doubled, how is the impulse affected?

b.  How is the resulting change in momentum affected?

4. If the time of impact in a collision is extended by four times, by how much is the force of impact altered?

5. Define impulse.  Give its equation and unit.

Use the impulse-momentum equation to answer questions 6-9:

6. Why is it important to “follow through” when trying to hit a home run?

7. Why does it hurt more when you fall on a concrete floor than on a wooden floor?

8. Why are car dashboards, steering wheels, and boxing gloves padded?

9. How can a karate “chop” break a board?

10. What is the momentum of a golf ball with a mass of 62 g moving at 73 m/s?

11. If in the problem above, the impact between the ball and club lasted for

2.0 x 10-3 s, what force acted on the ball?  What force acted on the club?
12. For how long a time must a tow truck pull with a force of 550 N on a stalled 1200 kg car to give it a forward velocity of 2.0 m/s?
13. The momentum of a 3000 kg truck is 6.36 × 104 kg·m/s. At what speed is the truck traveling?

14. A 0.40 kg object is moving on a frictionless surface with a speed of 30 m/s. A force of 2.0 N is applied continually until the velocity of the object has been reversed. How long was the force applied?

15. A 0.058–kg golf ball is struck by a club that produces a force of 272 N and gives the ball a velocity of 62 m/s. For how long was the club in contact with the ball?

16. A force of 186 N acts on a 7.3–kg bowling ball for 0.40 s. What is the change in velocity of the bowling ball?

17. Small rockets are used to make tiny corrections to the speed of a satellite. If a rocket has a thrust of 35 N and is used to change the velocity of a 72000–kg satellite by 63 cm/s, for how long should it be fired?

18. A 0.24–kg volleyball approaches Tina with a velocity of 3.3 m/s. Tina bumps the ball, giving it a speed of 2.4 m/s but in the opposite direction. What average force did she apply if the interaction time between her hands and the ball was 0.025 s?

19. Before a collision, a 25–kg object was moving at +11 m/s. Find the impulse that acted on the object if, after the collision, it moved at –3 m/s
20. A nitrogen molecule with a mass of 4.7 × 10-26 kg, moving at 550 m/s, strikes the wall of a container and bounces back at the same speed.

· What is the impulse the molecule delivers to the wall?

· If there are 1.5 × 1023 collisions each second, what is the average force on the wa

