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Physics Momentum Quiz Problems
Problem
 1. A 40-kg free-floating astronaut fires 0.10-kg of gas at a speed of 90 m/s from her propulsion pistol. What is the 

astronaut's recoil speed?
 2. A 86 kg halfback runs north and is tackled by a 135 kg opponent running south at 6.9 m/s. The collision is 

perfectly inelastic. Just after the tackle, both players move at a velocity of 2.3 m/s north. Calculate the velocity of 
the 86 kg player just before the tackle.

 3. A 25-kg girl and a 40-kg boy face each other on friction-free roller skates. The girl pushes the boy, who moves 
away at a speed of 1 m/s. What is the girl's speed?

 4. A bowling ball with a mass of 7.2 kg strikes a stationary pin that has a mass of 1.6 kg. The pin flies forward with a 
velocity of 6.9 m/s, and the ball continues forward at 4.5 m/s. What was the original velocity of the ball?

 5. A pool cue strikes a 0.16 kg billiard ball with a force of 15 N. The cue remains in contact with the ball for 0.066 s. 
The ball was initially at rest. What is the final speed of the ball?

 6. A clay ball with a mass of 0.43 kg strikes another 0.43 kg clay ball at rest, and the two balls stick together. The 
final velocity of the balls is 3.6 m/s north. What was the first ball’s initial velocity?

 7. A 5.73  102  kg tennis ball moves at a speed of 13 m/s. The ball is struck by a racket, causing it to rebound in the 
opposite direction at a speed of 16 m/s. What is the change in the ball’s momentum?

 8. A 10-kg cement block moving horizontally at 4 m/s plows into a bank of sand and comes to a stop in 2 s. What is 
the average impact force on the bank?

 9. A player at first base catches a throw traveling 35 m/s. The baseball, which has a mass of 0.142 kg, comes to a 
complete stop in the glove after 0.17 s. Assuming the force of the glove was uniform, what force did the glove 
exert on the ball?

 10. What velocity must a 1580 kg car have in order to have the same momentum as a 6320 kg truck traveling at a 
velocity of 11 m/s to the west?

 11. A 10-kg blob of clay moving horizontally at 4 m/s hits a 3-kg blob of clay at rest. What is the speed of the two 
blobs stuck together immediately after the collision?

 12. Assume that a 15-kg ball moving at 7 m/s strikes a wall perpendicularly and rebounds elastically at the same 
speed. What is the amount of impulse given to the wall?

 13. The diver strikes the water at a speed of 15.4 m/s, then slows to a stop underwater in 0.54 s. What force does the 
water exert on the diver?

 14. A train with a mass of 1.3 x105 kg is moving at 15 m/s when the engineer applies the brakes. If the braking force 
is constant at 3.4 x104 N, how long does it take the train to stop? How far does the train travel during this time?

 15. A bullet with a mass of 6.92 g is fired through a 1.89 kg block of wood on a frictionless surface. The initial speed 
of the bullet is 848 m/s, and the speed of the bullet after it exits the block is 445 m/s. At what speed does the block 
move after the bullet passes through it?

 16. A 14 g marble moves to the right at 3.2 m/s and makes an elastic head-on collision with a 24 g marble. The final 
velocity of the 14 g marble is 5.8 m/s to the left, and the final velocity of the 24 g marble is 2.6 m/s to the right. 
What was the initial velocity of the 24 g marble?


