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AP Physics I
Worksheet 5A: Work
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 roller coaster must do work raising its cars to the highest point on the ride. From there, the cars coast at varying speed until they return to the starting point. Suppose a loaded roller coaster car must be pulled 3.00 x 102 m from the ride’s starting point to the top of the first rise. If 2.13 x 106 J of work must be done on the car during this stage of the ride, how large is the force exerted on the car by the raising mechanism?

2. A building under construction requires building materials to be raised to the upper floors by cranes or elevators. An amount of cement is lifted 56.2 m by a crane, which exerts a force on the cement that is slightly larger than the weight of the cement. If the net work done on the cement is 2.31 x 103 J, what is the magnitude of the net force exerted on the cement?

3. Two workers load identical refrigerators into identical trucks by different methods. One worker has the refrigerator lifted upward onto the back of the truck, which is 2.5 m above the ground. The other worker uses a ramp to slide the refrigerator onto the back of the truck. The ramp is 5.0 m long, and raises the refrigerator 2.5 m above the ground. The amount of work done by both workers is the same: 1600 J. What are the magnitudes of the forces each worker must exert to load the refrigerators?
4. A sunken treasure has a mass of 3140 kg, most of which is due to silver and gold coins. In order to make it easier to raise the treasure, a diver descends 19 m to where the treasure is located and attaches balloon-like bladders to each corner of the treasure chest. The diver then inflates these bladders, so they provide buoyancy to the chest. The chest is still too heavy to float upward, but its weight has been largely counteracted by the inflated bladders, so that now it can be easily lifted by 3.27 x 103 J of work. What is the magnitude of the net force that is exerted on the treasure in order to raise it to the water’s surface?

5. A wrench slides off a tilted shelf, although if a force of 2.6 N is applied opposite the wrench’s motion the wrench will slide down the shelf with a constant velocity. If the shelf is 3.2 m long, what is the work done by the applied force on the wrench?

6. A girl pulls a wagon along a level path for a distance of 10.0 m. The handle of the wagon makes an angle of 22.0° with the horizontal, and the girl exerts a force of 30.0 N on the handle. Friction provides a force of 20.0 N. Find the net work that is done on the wagon.

7. In 1947, a deceleration sled was built to test the effects of extreme forces on humans and equipment. In this sled, a test pilot undergoes a sudden negative acceleration of about 40.0 times free-fall acceleration (g). In 0.281 s, through a distance of 10.05 m, the pilot’s speed decreases from 98.9 m/s to 0 m/s. If the pilot’s mass is 75.0 kg, how much work is done against the pilot’s body during the deceleration?

8. A car has run out of gas. Fortunately, there is a gas station nearby. You must exert a force of 615 N on the car in order to move it. By the time you reach the station, you have done 1.72 x 104 J of work. How far have you pushed the car?

9. A catcher picks up a baseball from the ground. If the net upward force on the ball is 6.25 x 10-2 N and the net work done lifting the ball is 3.35 × 10-2 J, how far is the ball lifted?

10. At the 1996 Summer Olympics in Atlanta, Georgia, a mass of 240 kg was lifted for the first time ever in a clean-and-jerk lift. The lift, performed by Russian weightlifter Andrei Chemerkin, earned him the unofficial title as “the world’s strongest man.” If Chemerkin did 5800 J of work in exerting a force of 2290 N, how high did he lift the mass?

