                     


Work & Energy Problem Set
1. Can the kinetic energy of an object be negative?  Explain your answer.
2. Can the gravitational potential energy of an object be negative?  Explain your answer.

3. What is the kinetic energy of an automobile with a mass of 1250 kg traveling at a speed of 11 m/s? (7.6 x 104 J)
4. What speed would a fly with a mass of 0.55 g need in order to have the same kinetic energy as the automobile in problem 9?  (1.7 x 104 m/s)
5. A 55 kg skier is at the top of a slope, as in the figure below.  At the initial point A, the skier is 10.0 m vertically above the final point B.

a. Set the zero level for gravitational potential energy at B, and find the gravitational potential energy associated with the skier at A and at B. Then find the difference in PE between these two points.  (5400 J, 0J, 5400J)
b. Repeat this problem with the zero level at point A. (0J, -5400 J, 5400 J)
c. Repeat this problem with the zero level midway down the slope, at a height of 5.0 m.                                                                             (2700 J, -2700 J; 5400J)
6. A bowling ball is suspended from the center of the ceiling of a lecture hall by a strong cord.  The ball is drawn up to the tip of a lecturer’s nose at the front of the room and then released.  If the lecturer remains stationary, explain why the lecturer is not struck by the ball on its return swing.  Would this person be safe if the ball were given a slight push from its starting position at the person’s nose? 
7. A ball is thrown straight up.  At what position is its kinetic energy at its maximum?  At what position is gravitational potential energy at its maximum?

8. A weight is connected to a spring that is suspended vertically from the ceiling.  If the weight is displaced downward from its equilibrium position and released, it will oscillate up and down.  How many forms of potential energy are involved?  If air resistance and friction are disregarded, will the total mechanical energy be conserved?  Explain
9. Tarzan swings on a 30.0 m long vine initially inclined at an angle of 37.0º with the vertical.  What is his speed at the bottom of the swing if he does the following?
a. Starts from rest (10.9 m/s)
b. Pushes off with a speed of 4.00 m/s (11.6 m/s)
10. A person doing a chin up weighs 700.0 N, disregarding the weight of the arms.  During the first 25.0 cm of the lift, each arm exerts an upward force of 355 N on the torso.  If the upward movement starts from rest, what is the person’s speed at this point? (0.265 m/s)
11. A 70.0 kg base runner begins his slide into second base while moving at a speed of 4.0 m/s.  The coefficient of friction between clothes and Earth is 0.70.  He slides so that his speed is zero just as he reaches the base.

a. How much mechanical energy is lost due to friction acting on the runner? (-560 J)
b. How far does he slide? (1.2 m)
12. If an automobile engine delivers 50.0 hp of power, how much time will it take for the engine to do 6.40 x 105 J of work? (1 horsepower, 1 hp, is equal to 746 watts.)  (17.2 s)

13. A light horizontally spring has a spring constant of 105 N/m.  A 2.00 kg block is pressed against one end of the spring, compressing the spring 0.100 m.  After the block is released, the block moves 0.250 m to the right before coming to rest.  What is the coefficient of kinetic friction between the horizontal surface and the block?  (0.107)
14. Can the speed of an object change if the net work done on it is zero?

15. Furniture movers wish to load a truck using a ramp from the ground to the rear of the truck.  One of the movers claims that less work would be required if the ramp’s length were increased, reducing its angle with the horizontal.  Is this claim valid?  Explain.  

16. The drivers of two identical cars heading toward each other apply the brakes at the same instant.  The skid marks of one of the cars are twice as long as the skid marks of the other vehicle.  Assuming that the brakes of both cars apply the same force, what conclusions can you draw about the motion of the cars?

17. A plane designed for vertical takeoff has a mass of 8.0 x 103 kg.  Find the net work done by all the forces on the plane as it accelerates upward at 1.0 m/s2 through a distance of 30.0 m after starting from rest.  (2.4 x 105 J)

18. A flight attendant pulls her 70.0 N flight bag a distance of 253 m along a level airport at a constant velocity.  The force she exerts is 40.0 N at an angle of 52.0º above the horizontal.  Find the following:

a. The work she does on the bag  (6230 J)

b. The work done by the force of kinetic friction (-6230 J)

c. The coefficient of kinetic friction between the flight bag and the floor (.64)

19. A car traveling at 50.0 km/h skids a distance of 35 m after its brakes lock.  Estimate how far it will skid if its brakes lock when its initial speed is 100.0 km/h.  What happens to the car’s kinetic energy as it comes to rest? (140 m)
20. In a circus performance, a monkey on a sled is given an initial speed of 4.0 m/s up a 25º incline.  The combined mass of the monkey and the sled is 20.0 kg, and the coefficient of kinetic friction between the sled and the incline is 0.20.  How far up the incline does the sled move?  (1.4 m)

21. A 50.0 kg diver steps off a diving board and drops straight down into the water.  The water provides an average net force of resistance of 1500 N to the diver’s fall.  If the diver comes to rest 5.0 m below the water’s surface, what is the total distance between the diving board and the diver’s stopping point underwater? (20.3 m)
22. Starting from rest, a 5.0 kg block slides down 2.5 m down a rough 30.0º incline in 2.0 s.  Determine the following:

a. the work done by the force of gravity (61 J)

b. the mechanical energy lost due to friction (-45 J)

c. the work done by the normal force between the block and the incline (0J)

23. An egg is dropped from a third-floor window and lands on a foam-rubber pad without breaking.  If a 56.0 g egg falls 12.0 m from rest and the 5.00 cm thick foam pad stops it in 6.25 ms, by how much is the pad compressed?  Assume constant upward acceleration as the egg compresses the foam-rubber pad.  (Hint: Assume the potential energy that the egg gains while the pad is being compressed is negligible.)  (4.80 cm)
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