Momentum Problem Set
1. Two salamanders have the same mass. Their momenta (considered as signed quantities) are equal in magnitude but opposite in sign. Describe the relationship of their velocities
2. A large truck collides with a small car. How does the magnitude of the impulse experienced by the truck compare to that experienced by the car?
3. Belle is playing tennis. The mass of the ball is 0.0567 kg and its speed after she hits it is 22.8 m/s. What is the magnitude of the momentum of the ball?
4. A sport utility vehicle is travelling at a speed of 15.3 m/s. If its momentum has a magnitude of 32,800 kg·m/s, what is the SUV's mass?
5. A truck with a mass of 2200 kg is moving at a constant 13 m/s. A 920 kg car with the same momentum as the truck passes it at a constant speed. How fast is the car moving?
6. A cue stick applies an average force of 66 N to a stationary 0.17 kg cue ball for 0.0012 s. What is the magnitude of the impulse on the cue ball?
7. A 1400 kg car traveling in the positive direction takes 10.5 seconds to slow from 25.0 meters per second to 12.0 meters per second. What is the average force on the car during this time?
8. A steel ball with mass 0.347 kg falls onto a hard floor and bounces. Its speed just before hitting the floor is 23.6 m/s and its speed just after bouncing is 12.7 m/s. (a) What is the magnitude of the impulse of the ball? (b) If the ball is in contact with the floor for 0.0139 s, what is the magnitude of the average force exerted on the ball by the floor?
9. A probe in deep space is infested with alien bugs and must be blown apart so that the icky creatures perish in the interstellar vacuum. The craft is at rest when its self-destruction device is detonated, and the craft explodes into two pieces. The first piece, with a mass of 6.00×108 kg, flies away in a positive direction with a speed of 210 m/s. The second piece has a mass of 1.00×108 kg and flies off in the opposite direction. What is the velocity of the second piece after the explosion?
10. A rifle fires a bullet of mass 0.0350 kg which leaves the barrel with a positive velocity of 304 m/s. The mass of the rifle and bullet is 3.31 kg. At what velocity does the rifle recoil?
11. Two balls collide in a head-on elastic collision and rebound in opposite directions. One ball has velocity 1.2 m/s before the collision, and −2.3 m/s after. The other ball has a mass of 1.1 kg and a velocity of −4.2 m/s before the collision. (a) What is the mass of the first ball? (b) What is the velocity of the second ball after the collision?
12. Two identical balls collide head-on in an elastic collision and rebound in opposite directions. The first ball has speed 2.3 m/s before the collision and 1.7 m/s after. What is the speed of the second ball (a) before and (b) after the collision?
13. Ball A has mass 5.0 kg and is moving at −3.2 m/s when it strikes stationary ball B, which has mass 3.9 kg, in a head-on collision. If the collision is elastic, what is the velocity of (a) ball A, and (b) ball B after the collision? (c) If the collision is completely inelastic, what is the common velocity of balls A and B?
14. During a snowball fight, two snowballs travelling towards each other collide head-on. The first is moving east at a speed of 16.1 m/s and has a mass of 0.450 kg. The second is moving west at 13.5 m/s. When the snowballs collide, they stick together and travel west at 3.50 meters per second. What is the mass of the second snowball?
15. How far is the center of mass of the Earth-Moon system from the center of the Earth? The Earth's mass is 5.97×1024 kg, the Moon's mass is 7.4×1022 kg, and the distance between their centers is 3.8×108 m.

