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AP Physics – Power (5F)
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 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. The engine that moves the cables for the San Francisco cable cars delivers 280.3 kW of power for each line. How long does it take for 3.5 × 10 6 J of work (about the amount of work needed to raise a partially loaded cable car up Nob Hill) to be done by this engine?
2. If the stairs of the Sears Tower in Chicago, Illinois, can be climbed by an athlete with a power output of 431 W, how long does it take the athlete to climb the building’s 442 m height? Assume the athlete has a mass of 45 kg and that all of the power goes toward doing work against gravity.
3.  A runner exerts a force of 300 N against the ground while using 2100 W of power. How long does it take the runner to run a distance of 70.0 m?
4. A ship’s diesel engine has a power output of 13.0 MW. How much work is done by this engine in 30.0 min?
5. One horsepower (1 hp) is the unit of power based on the work that a horse can do in one second. This is defined, in English units, as a force of 550 lb that can move an object 1 foot in 1 s. In SI, 1 hp equals 745.7 W, or 745.7 J of work delivered in 1 s. Suppose you have a horse that delivers 745.7 W of power, but that it does the work in only 0.55 s. How much work has this horse done?
