Physics 220
          Worksheet
Name



Impulse-Momentum Theorem


1. A 0.50 kg object is at rest.  A 3.00 N force to the right acts on the object during a time interval of 1.50 s.

a) What is the velocity of the object at the end of this interval?  

b) At the end of the interval, a constant force of 4.00 N to the left is applied for 3.00 s.  What is the velocity at the end of the 3.00 s?  

2. A 55 kg pole-vaulter falls from rest from a height of 5.0 m onto a foam-rubber pad.  The pole-vaulter comes to rest 0.3 s after landing on the pad.

a) Calculate the athlete’s velocity just before landing on the pad. 

b) Calculate the constant force exerted on the pole-vaulter due to the collision. 

3. A .45 kg ball is thrown upward with an initial speed of 13 m/s.  The ball is caught when it has a downward speed of 13 m/s.  Using the weight of the ball as the impulse force, determine how long the ball is in the air.  

4. An 82 kg man drops from rest on a diving board 3.0 m above the surface of the water and comes to rest 0.55 s after reaching the water.  What force does the water exert on him?  

5. A basketball (mass = .060 kg) is dropped from rest.  Just before striking the floor, the magnitude of the basketball’s momentum is 3.1 kg·m/s.  From what height was the basketball dropped?  
6. With then engines off, a spaceship is coasting at a velocity of +230 m/s through outer space.  It fires a rocket straight ahead at an enemy vessel.  The mass of the rocket is 1300 kg, and the mass of the spaceship (not including the rocket) is 4.0 x 106 kg.  The firing of the rocket brings the spaceship to a halt.  What is the velocity of the rocket?  

