Friction and Conservation of Energy

1. A basketball player makes a jump shot.  The 0.600-kg ball is released at a height of 2.00 m above the floor with a speed of 7.20 m/s.  The ball goes through the net 3.10 m above the floor at a speed of 4.20 m/s.  How much mechanical energy was lost to air resistance?

2. A crate slides down a ramp (length = 1.6 m) that makes an angle of 30° with the ground.  The crate starts from rest at the top and encounters a constant frictional force on the way down.  What is the speed of the crate at the bottom of the ramp if (k is 0.2?

3. Starting from rest, a 10-kg block slides 3.0 meters down a frictionless ramp which is inclined at 30° to a wooden floor.  The block then slides an additional 5.0 meters along the floor before coming to a stop.  

a. Determine the coefficient of kinetic friction between the block and the floor.  

b. How far would the block have traveled along the floor if it had first slid down a wooden ramp? 

4. A 2100-kg car starts from rest at the top of a 5.0 meter-long driveway that is sloped at 20° with the horizontal.  If an average frictional force of 4000 N impedes the motion of the car, find the speed of the car at the bottom of the driveway. 

5. A 70-kg diver steps off a 10 meter tower and drops from rest straight down into the water.  

a. If she comes to rest 5.0 meters beneath the surface, determine the average resistive force exerted on her by the water.  

b. How fast was she moving at a depth of 2.0 meters?

6. In attempting to pass the puck to a teammate, a hockey player gives it an initial speed of 1.7 m/s.  However, this speed is inadequate to compensate for the kinetic friction between the puck and the ice.  As a result, the puck travels only one-half the distance between the players before sliding to a stop.  What minimum speed should the puck have been given so that it reached the teammate, assuming that the same force of kinetic friction acted on the puck everywhere between the two players?
