Conservation of Momentum Practice
1. A 160 kg man is in a 200kg bumper car that is moving at 54m/s.  A 56kg girl is in a 200kg bumper car moving at 67 m/s.  The bumper cars collide without changing shape or generating heat.
a. Draw a diagram of the two bumper cars before the collision.  Label the diagram with the correct masses and velocities.

b. Is this collision elastic or inelastic? How do you know?
c. What is the mass of the man and his bumper car?

d. What is the mass of the girl and her bumper car?

e. What is the velocity of the girl and her bumper car?

f. What is the velocity of the man and his bumper car?

g. What was the momentum of the man and his bumper car before the collision?

h. What is the momentum of the girl and her bumper car before the collision?

i. Write the momentum answers for g and h on the diagram from A.

j. What is the momentum of the man and his bumper car after the collision?

k. What is the momentum of the girl and her bumper car after the collision?

l. Draw a diagram of the two bumper cars after the collision.  Label the diagram with the correct momentum after the collision.

2. A 150kg dancer is moving with a velocity of 3.4 m/s.  An 85 kg dancer is standing still.  The dancers run into each other, get tangled up, and fall to the floor.
a. Draw a diagram of the dancers just before the collision.  Label the dancers with the correct masses and velocities.

b. Draw a diagram of the dancers just after the collision.  Label the dancers with the correct mass.

c. Is the collision elastic or inelastic? How do you know?
d. What was the mass of the first dancer?

e. What was the velocity of the first dancer?

f. What was the mass of the dancers after the collision?

g. What was the velocity of the two dancers after the collision?

h. Add an arrow in b that shows the new velocity after the collision.

3. When two masses collide inelastically, will the velocity of the combined mass be higher or lower than the velocity of the original mass?  Why or why not?
4. True story:  Ms. Rose, who we’ll say has a mass of 96kg, was roller-skating at 3.5m/s when a little boy who probably weighed 25kg wandered across her path and stopped.  Rather than run the kid over, Ms. Rose picked him up and continued skating at the same speed. (I don’t think I could do that again if I tried (.)
a. Draw a diagram of the two people just before the ‘collision’.  Label them with the correct masses and velocities.

b. Draw a diagram of the two people just after the ‘collision’ Label them with the correct mass.
c. Is the collision elastic or inelastic? How do you know?
d. What was Ms. Rose’s mass before the collision?
e. What was her speed before the collision?

f. What was the mass of the two people after the collision?

g. What velocity would the two go at after the collision?
h. Add an arrow to the diagram in b that shows the new velocity of the two after the collision.

i. After the collision, Ms. Rose stopped accelerating and eventually stopped without applying her brakes.  Why do objects stop moving over time if momentum is conserved?

5. A 900kg leopard shark is swimming at 4.5 m/s towards a 300kg Wendell seal who is lying on an iceberg.  The shark eats the seal in one big gulp.

a. Draw a diagram of the shark and the seal just before the ‘collision’.  Label the animals with the correct masses and velocities.

b. Draw a diagram of the shark and the seal just after the ‘collision’.  Label the animals with the correct masses.

c. Is this an elastic or inelastic collision?  How do you know?

d. What was the mass of the shark?
e. What was the velocity of the shark?

f. What is the mass of the shark and seal just after the collision?

g. What was the new velocity of the shark and seal after the collision?

h. Add an arrow to diagram b showing the new velocity of the shark and seal.
