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AP Physics – Potential Energy (5D)
Rules: (a) Work must be submitted on separate paper. (b) Show all work to include the equation used, conversions must be shown, (c) Include the rearranged formula 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 7.0 kg box is slid up a frictionless ramp that has an incline of 20.0°. How long is the ramp if the gravitational potential energy associated with the box is 3.4 × 102 J?

2. A guardrail is designed so that it can be distorted as much as 7.00 cm when struck by an automobile. What is the minimum force constant of the guardrail if it is to withstand the impact of a car with 3.09 × 104 J of energy? 

3. The highest inhabited town in the world is located 6334 m above sea level. What would be the gravitational potential energy associated with a 54.0 kg person located here? Assume that the free-fall acceleration is equal to that at sea level. 

4. The largest plane ever to fly, more than once has a wingspan is 83.2 m and a length is 75.2 m. The gravitational potential energy associated with the plane at an altitude of 3.45 km is 3.36 × 109 J. What is the airplane’s mass?

5. An automobile to be transported by ship is raised 10.0 m above the dock. If its gravitational potential energy is 8.6 × 104 J, what is the automobile’s mass?

6. A 2100 kg weather satellite moves in a circular orbit with a gravitational potential energy of 3.69 × 1010 J. At the satellite’s altitude above Earth’s surface, the free-fall acceleration is only 6.44 m/s2. How high above Earth’s surface is the satellite? 
