PS 1: Take a moment, um, to solve for moment um


1. A 7.00-kg bowling ball moves in a straight line at 3.00 m/s.  How fast must a 2.45-g ping pong ball move in a straight line so that the two have the same momentum?

2. A 0.50-kg football is thrown with a speed of 15 m/s.  A stationary receiver catches the football and brings it to rest in 0.020 s.

a. What is the impulse delivered to the ball?

b. What is the average force exerted on the ball?

3. A car is stopped at a light.  When the light turns green, the car accelerates and increases its speed from zero to 5.2 m/s in 0.832 s.  

a. What impulse does a 70-kg passenger in the car experience?

b. What is the average force on the 70-kg passenger during the acceleration?

4. A 0.15 kg baseball is thrown with a speed of 40 m/s.  It is hit straight back at the pitcher with a speed of 50 m/s.  The ball is in contact with the bat for 0.002 seconds.

a. What impulse is delivered to the baseball?

b. Find the average force exerted on the ball by the bat.

5. A hockey player receives a 0.25-kg hockey puck traveling east at 8.0 m/s.  He sends it along in the same direction by applying a 1500-N force east for 0.003 seconds.

a. What impulse does he deliver to the puck?

b. What is the final velocity of the puck?

c. What is the final momentum of the puck?

PS 2: Conservation of Momentum

1. A tennis ball may leave the racket of a top player on the serve with a speed of 65.0 m/s.  If the ball’s mass is 0.060 kg and the average force on the ball is 130 N, how long is the ball in contact with the racket during the serve? 
2. A golf ball of mass 0.045 kg is hit off the tee at a speed of 50 m/s.  The golf ball was in contact with the ball for 5.0 x 10-3 s.  Find (a) the impulse imparted to the ball and (b) the average force exerted on the ball by the golf club.
3. A 1500 kg car traveling at 15.0 m/s to the south collides with a 4500 kg truck that is initially at rest at a stoplight.  The car and truck stick together and move together after the collision.  What is the final velocity of the two-vehicle mass?  
4. A 1.5 x 104 kg railroad car moving at 7 m/s to the north collides and sticks to another railroad car of the same mass that is moving in the same direction at 1.5 m/s.  What is the velocity of the joined cars after the collision?
5. A 47.4 kg student runs down the sidewalk and jumps with a horizontal speed of 4.2 m/s onto a stationary skateboard.  The student and the skateboard move down the sidewalk with a speed of 3.95 m/s.  Find the mass of the skateboard.
6. A 0.015 kg marble sliding to the right at 22.5 cm/s on a frictionless surface makes an elastic head-on collision with a 0.015 marble moving to the left at 10.0 cm/s.  After the collision, the first marble moves to the left at 18.0 cm/s.  Find the velocity of the second marble after the collision.

7. A 16 kg canoe moving to the left at 12 m/s makes an elastic head-on collision with a 4 kg raft moving to the right at 6.0 m/s.  After the collision, the raft moves to the left at 22.7 m/s.  Disregard any effects of the water.  Find the velocity of the canoe after the collision.

8. A 25.0 kg bumper car moving to the right at 5.0 m/s overtakes and collides elastically with a 35.0 kg bumper car moving to the right.  After the collision, the 25.0 kg bumper car slows to 1.5 m/s to the right, and the 35.0 kg car moves at 4.5 m/s to the right.  Find the velocity of the 35 kg bumper before the collision.

