Momentum II

1.  Two balls (masses 10 kg and 5 kg) collide elastically along a horizontal line.  The 10 kg ball is initially traveling 3 m/s, while the 5 kg ball is initially at rest.  


a.  What is the initial momentum of the 10 kg ball?


b.  What is the initial momentum of the 5 kg ball?


c.  What is the initial kinetic energy of the 10 kg ball?


d.  What is the initial kinetic energy of the 5 kg ball?


e.  What is the final momentum of the system of two balls?


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


g.  What is the final velocity of the 10 kg ball?


h.  What is the final velocity of the 5 kg ball?

2.  A 1500 kg car rear-ends a 2000 kg truck. The car was initially traveling 5 m/s and the truck was initially traveling 3 m/s.  The car and truck lock bumpers during the collision which took 0.5 seconds.


a.  What is the final speed of the combination?


b.  What was the change in the momentum for the car?


c.  What was the change in the momentum for the truck?


d.  What was the impulse on the car?


e.  What was the impulse on the truck?


f.  What was the net force on the car?


g.  What was the net force on the truck?

3.  An 1800 kg car is traveling north along a road when it collides with a 2200 kg car traveling east.  The car that was traveling north was initially traveling 20 m/s.  The two cars lock bumpers and move off at an angle of 35 degrees north of east.


a.  What was the final momentum of the combination?


b.  What was the initial speed of the second car?


c.  How much kinetic energy was lost in the collision?

