Incredibly Fantastic Conservation of Momentum Problems

1). A 132.45 g bullet traveling at 386 m/s rips a hole through a 1.34 Kg block of wood at rest on some frictionless ice.  The bullet is travelling 153 m/s following the collision, what is the speed of the block?

2).   109 Kg Thor and his 5.26 Kg hammer are at rest on top of the first of two uncoupled frictionless 89.7 Kg carts that are next to each other.  (Ok - its a physics word problem)  Thor runs and jumps from one cart to the other and lands on it. (Still holding the hammer)  He, the hammer, and the cart are going +1.56 m/s in the end.

A) What must be the velocity of the other cart?

B) What was Thor's velocity after he left the first cart, but before he landed on the second?

C) With what velocity must he throw his hammer to give himself and the cart he lands on (Not the one he starts on) a velocity of 2.00 m/s?

D) If instead of throwing the hammer in C), he were to jump from the second cart in such a way that he was not moving with respect to the ground, what would be the velocity of the second cart?

3) To what height will a 594 g block of wood rise in the air if the bullet from problem 1) sticks in it on a vertical trajectory?

4) Mrs Robinson is flying her 2670 Kg airplane along at 153 m/s.  She has a cannon which shoots 5.348 Kg shells ahead at 497 m/s (With respect to the plane, of course). 

A) What is her velocity after firing ten times?

B) How many shells can she fire if the plane's stall speed is 134 m/s?

C) What is the minimum speed she must have to fire one shell?  (In WWII, this was a real consideration for airplanes with cannons)

5) Cain (87.4 Kg) and Abel (92.6 Kg) are initially at rest on frictionless 25.0 Kg carts.  They are playing catch with a 1.43 Kg ball.  Each one can throw the ball at 32.0 m/s.  Cain starts off with the ball.

A) What are their velocities after Cain throws the ball to Abel?

B) What are their velocities after Abel throws it back?

C) Assuming they do not get too far apart, how many times can they throw the ball back and forth before they are moving too fast apart to throw the ball to each other?

