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Conservation of Momentum 
Solve the following problems 

1. (Serway, p. 209, #1)A 63.0 kg astronaut is on a spacewalk when the tether line to the shuttle breaks. The astronaut is 
able to throw a spare 10.0 kg oxygen tank in a direction away from the shuttle with a speed of 12.0 m/s, propelling the 
astronaut back to the shuttle. Assuming that the astronaut starts from rest with respect to the shuttle, find the 
astronaut’s final speed with respect to the shuttle after the tank is thrown. 

2. (Serway, p. 209, #2)An 85.0 kg fisherman jumps from a dock into a 135.0 kg rowboat at rest on the west side of the 
dock. If the velocity of the fisherman is 4.30 m/s to the west as he leaves the dock, what is the final velocity of the 
fisherman and the boat? 

3. (Serway, p. 209, #3)Each croquet ball in a set has a mass of 0.50 kg. The green ball, traveling at 12.0 m/s, strikes the 
blue ball, which is at rest. Assuming that the balls slide on a frictionless surface and all collisions are head-on, find the 
final speed of the blue ball in each of the following situations: (a)The green ball stops moving after it strikes the blue 
ball. (b) The green ball continues moving after the collision at 2.4 m/s in the same direction. 

4. (Serway, p. 209, #4)A boy on a 2.0 kg skateboard initially at rest tosses an 8.0 kg jug of water in the forward direction. 
If the jug has a speed of 3.0 m/s relative to the ground and the boy and skateboard move in the opposite direction at 
0.60 m/s, find the boy’s mass. 

5. While floating motionless in space, a 100 kg robot throws a .8 kg wrench at 12 m/s toward his partner working on a 
spaceship.  How fast will the robot move away from the ship? 
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6. Two kids in a small boat, which is at rest on the water, play catch with a 1 kg lead ball.  The total mass of the boat, ball, and 
kids is 250 kg.  What is the speed of the boat just as the ball leaves the hand of the kid in the front at a speed of 5 m/s?  In 
what direction does the boat move? 

7. A railroad flatcar having a mass of 10000 kg is coasting along at 20m/s.  As it passes under a bridge, 10 men (having an 
average mass of 90 kg each) drop straight down onto the car.  What is its speed as it emerged with its new passengers from 
beneath the bridge? 

8. Two astronauts floating at rest with respect to their ship in space decide to play catch with a .5 kg asteroid.  Neil, with mass 
100 kg, heaves the asteroid at 20 m/s toward Sally, mass 50 kg.  She catches it and heaves it back at 20 m/s (with respect to 
the ship).  Before Neil catches it again, how fast is each person moving, and in what direction?  Be careful! 

9. When a stationary uranium nucleus undergoes nuclear fission, it breaks into 2 unequal chunks that fly apart. What can you 
conclude about the momenta of the chunks? What can you conclude about the speed of the chunks? 

10. The nucleus of a certain atom has a mass of 3.8 x 10-25 kg and is at rest.  The nucleus is radioactive and suddenly ejects from 
itself a particle of mass 6.6 x 10-27 kg and speed 1.5 x 107 m/s.  Find the recoil velocity of the nucleus that is left behind. 


