Unit 8, Worksheet 5

1.  A clumsy physics student tries the table cloth trick but pulls up on the fabric.  This sends the plate flying into the air.  He makes several grabs to save the dish, but the plate (m = 1.0 kg) ultimately crashes to the floor and breaks into three pieces.  Assuming the plate was falling vertically when it broke and one piece (m = 350 g) flew off in the +x direction at 3.0 m/s and a second piece (m = 250 g) flew off in the -y direction at 4.0 m/s, find the direction and speed of the third piece.

2.  A hockey puck slides along the ice in the +x direction with speed vo.  It strikes an identical puck at rest.  After the elastic collision (Ek is conserved) the pucks move away in directions of 30° and 60° from the +x axis.  What are the speeds of the pucks?

3.  A 1500 kg car is traveling north at a speed of 22 m/s.  A second car whose mass is 1800 kg is traveling east at 32 m/s.  They reach the intersections of their roads at the same instant, collide, and stick together after the collision.  Find their combined velocity (magnitude and direction) just after the collision.

4.  A 1500 kg car is parked on top of a 42.9 m tall hill.  Since the driver left the car in neutral and forgot to set the parking brake, the car rolls due west down the incline.  At the bottom of the hill the car collides with a 4200 kg truck traveling 21 m/s due north.  The two vehicles bounce off each other, damaging both (thus Ek is not conserved).  The car moves at an angle of 32° N of W and stops in 1.5 s.  The coefficient of friction between the tires and the ground is 0.540 for both vehicles.  Where does the truck stop?

