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AP Physics I

Worksheet 8E:  Conservation of Mechanical Energy
Rules: (a) Work must be submitted on separate paper. (b) Show all work to include the equation used, variables identified, and conversions must be shown, (c) Include the rearranged equation with values entered, (d) Your final answer with units and underlined. Credit will be reduced for missing elements listed above. 
Show all work for full credit and underline your final answer
1. A child’s ball flies a few centimeters above the ground at a speed of 2.2 m/s. Suppose it lands on the ground without bouncing and rolls forward. What is the rotational kinetic energy of the ball? Treat the ball as a hollow sphere with a mass of 55 g.

2. An empty barrel falls off a wagon and rolls down a steep hill. If the hill is 46.0 m high at the point where the barrel starts rolling, what is the barrel’s translational kinetic energy when it reaches the bottom of the hill? Assume the barrel is a thin hoop with a mass of 25.0 kg.

3. A bowling ball has an initial kinetic energy of 45 J when it begins to roll down a bowling lane. What is the moment of inertia of the ball if its angular speed is 27 rad/s? What is the mass of the ball if its radius is 0.11 m?
4. A returning bowling ball rolls in a track between lanes until it reaches the front of the lane. The ball then rolls up a sloped track; it rolls very slowly to a circular track near the bowler. The height of the sloped track is about 0.60 m. What linear speed must the returning bowling ball have for it to come to a stop at the top of the sloped track?

5. A plunger surrounded by a spring is used in pinball machines to launch the ball into the field of play. Suppose the force constant for this spring is 150 N/m, that the spring is compressed 6.0 cm, and that the ball has a mass of 67 g. Assuming that the pinball machine is level, what is the linear speed of the ball after the spring has returned to its equilibrium position?

