Honors Physics Test – momentum and collisions – 02-01-07

Name _________________________  ______o

m1v1i + m2v2i = m1v1f + m2v2f     v1i – v2i = -v1f + v2f     J = Ft = mv = m(vf – vi) = p

List givens and unknowns for each problem.
1.  A pitcher throws a 0.15 kg ball at 40 m/s.  It is hit by a bat and comes straight back at 47 m/s.  Calculate the force of the bat on the ball if the collision lasts 1.5 x 10-3 s.  Use impulse equations not F = ma.

2.  (1-D, inelastic)  A 30 g bullet going 1200 m/s strikes a 5 kg wood block on a frictionless surface.  The bullet stays inside the wood.  (a) What is the final velocity of the block?  (b) What impulse did the bullet impart to the block?
3.  A 110 kg guy stationary guy on a skateboard uses a bowling ball gun to fire a 7.5 kg bowling ball to the south at 30 m/s.  What is the guy's final velocity?

4.  (1-D, elastic)  A 150 g juggling ball is moving north at 15 m/s and hits a 625 g basketball moving south at 20 m/s.  If the basketball is moving south at 6.45 m/s after the collision, what is the speed and direction of the juggling ball after the collision?
5.  (2-D, inelastic)  Draw a good diagram and label it well.  A 75 kg hockey player is sliding west at 6.3 m/s.  A second player is 90 kg and is sliding north at 3.7 m/s.  They collide and get tangled together so they move off as one object.  Find the final speed and direction.  

