Collision practice problems
1. Elastic Collision:

A 0.015 kg marble moving to the right at 0.225 m/s collides elastically with a 0.030 kg marble moving left at 0.180 m/s.  After the collision, the smaller marble moves to the left at 0.315 m/s.

a. Use momentum conservation to determine the speed of the heavier marble after the collision.

b. Calculate the total kinetic energy of the system both before and after the collision.  How do they compare?


2. Inelastic Collision:

A truck of mass 10,000 kg is driving down a road at a speed of 5 m/s.  It accidentally rear-ends a car stopped at a red light.  The two cars get tangled up and afterwards move together with a common speed of 2 m/s.

a. Use momentum conservation to determine the mass of the small car.

b. Calculate the total kinetic energy of the system both before and after the collision.  How do they compare?

3. Elastic collision (harder!)

A 0.4 kg ball moving east at 3.0 m/s collides head-on with a 0.6 kg ball, which is initially at rest.

Find the speeds of both balls after the collision.

(Hint:  In an elastic collision, both the total momentum and the total kinetic energy of the colliding objects are conserved.)
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