Physics Final Review: Momentum
1.  A test car with a mass of 1000 kg moving to the right with a speed of 11 m/sec collides head on with a test car with a mass of 2000 kg moving to the left with a speed of 4 m/sec.  The two vehicles stick together after the collision.

a) What is the speed and direction of the attached vehicles immediately after the collision?

b) How much KE was turned into heat in the collision?

2. The cart and man with a combined mass of 100 kg are traveling at a speed of 2 m/s to the right. We will assume that there is no friction slowing down the cart.  As the cart rolls by, a 5-kg ball (initially at rest) is dropped into the man's hands.  

a) What is the speed of the cart and man after the ball is dropped into his hands?


b) The man then takes the 5-kg ball and throws it to the left with a speed of 10 m/s (relative to the ground).  What is the speed of the cart and man after throwing?


3.  The cart below is initially at rest.  On the cart are a spring-loaded cannon, a cannon ball and a person, all of which are also at rest.  The cannon ball is in the cannon and the spring is compressed, ready to launch.  The ball has a mass of 10 kg while the combined mass of the person, cart and cannon (not including the ball) is 80 kg.    The spring is then released shooting the ball to the left with a velocity of 20 m/s.

a) What is the resulting velocity of the cart, cannon and person (all traveling together)?


b) What is the original potential energy stored in the spring?

4.  A 50-gram bullet is shot into a 5-kg block.  The bullet has an initial velocity of 300 m/sec and the block is initially at rest.  The bullet is embedded in the block.  The block then slides up a hill.  What distance up the hill does the block slide (L)?
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