Momentum I

1.  Calculate the momentum for the following:


a.  A 1250 kg car driving 25 m/s


b.  A 2500 kg truck driving 25 m/s


c.  A 130 kg person running 6 m/s 

2.  Explain how rockets use the idea of conservation of momentum to move.

3.  Would you feel the difference in firing a blank cartridge and a regular cartridge?  Explain.

4.  An astronaut is “floating” in space when his tether breaks.  He wants to get back to the ship, but only has a wrench that will not reach the ship.  


a.  What should he do with the wrench?


b.  Assuming a 100 kg astronaut and a 2 kg wrench, how fast must he throw the wrench in order to travel back to the ship at a speed of 0.25 m/s?

5.  A 2.0 kg block is initially sitting on a frictionless floor.  When a small charge is detonated, it breaks into two pieces.  One piece is 0.5 kg and is traveling 25 m/s to the north. 


a.  What is the initial momentum of the block?


b.  What is the final momentum of the 0.5 kg piece?


c.  What is the mass of the remaining piece?


d.  What is the final momentum of the remaining piece?


e.  What is the final velocity of the remaining piece?


f.  What is the final kinetic energy of the system?


g.  Where did this energy come from?

6.  A 110 kg linebacker is running 4 m/s to the east when he hits a 95 kg running back that is running 6 m/s in the opposite direction.  They stay together after the collision.


a.  What type of collision is this?


b.  What is the initial momentum of the linebacker?


c.  What is the initial momentum of the running back?


d.  What is the final momentum of the combination?


e.  What is their final speed?


f.  What direction do they end up traveling? 

7.  A 0.20 kg cue ball collides with the 8-ball of equal mass.  The cue ball was traveling 4.0 m/s when it hit the stationary 8-ball.  The 8-ball traveled 3.5 m/s. after the collision.  Assume that all of the motion is along a straight line.


a.  What is the total initial momentum of the two ball system?


b.  What is the final speed of the cue ball?






















