Physics – Chapter 10 Worksheet 1
Work and Work-Energy Theorem
1. Upon arrival at an airport, a passenger picks up her suitcase and drags it with a 100.0 N force at a 60.0º angle for 200.0 m, from the airport exit to her car.  How much work does she do?

2. A worker pushes a 1.50 x 103 N crate with a horizontal force of 345 N a distance of 24.0 m.  Assume the coefficient of kinetic friction between the crate and the floor is 0.220.

a) How much work is done by the worker on the crate?  

b) How much work is done by the floor on the crate?  

c) What is the net work done on the crate?  

3. A 2.40 x 102 N force is pulling an 85.0 kg refrigerator across a horizontal surface.  The force acts at an angle of 20.0º above the surface.  The coefficient of sliding friction is .200, and the refrigerator moves a distance of 8.00 m.  Find A) the work done by the pulling force, B), the work done by the sliding frictional force.  

4. A 6.0 kg cat runs after a mouse at 10.0 m/s.  What is the cat’s kinetic energy?  

a) The .100 kg mouse runs as fast as the cat.  What is the mouse’s kinetic energy? 

b) A 24 kg dog joins the race with the same kinetic energy as the cat.  What is the dog’s speed? 

5. Two 3.0 g bullets are fired with velocities of 40.0 m/s and 80.0 m/s, respectively.  What are their kinetic energies?  Which bullet has more kinetic energy?  What is the ratio of their kinetic energies?  

6. Two cars, A and B, are traveling with the same speed of 40.0 m/s, each having started from rest.  Car A has a mass of 1.20 x 103 kg, and car B has a mass of 2.00 x 103 kg.  Compared to the work required to bring car A up to speed, how much additional work is required to bring car B up to speed?  

	7. 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 .20.  How far up the incline does the sled move? 

8. A 5.00 g bullet moving at 600.0 m/s penetrates a tree trunk to a depth of 4.00 cm. Use work and energy considerations to find the average frictional force that stops the bullet.  

9. Two movers have to lift a refrigerator onto a truck, as shown in the figure to the right.  One of the movers wants to lift the refrigerator vertically, but the other mover wants to roll it up a ramp by applying a force parallel to the ramp.  Assume the height of the truck is 1.5 m, the length of the ramp is 5.0 m, and the weight of the refrigerator is 1200.0 N.  Calculate the force and the total work required in each case.  Of course, there is not friction.  Which method is easier?
10. What speed would a fly with a mass of .55 g need in order to have the same kinetic energy as a 1250 kg car traveling at 11 m/s? 

11. A 0.075 kg arrow is fired horizontally.  The bowstring exerts an average force of 65 N on the arrow over a distance of .90 m.  With what speed does the arrow leave the bow?  
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Conceptual Questions
12. If a neighbor pushes a lawnmower four times as far as you do but exerts only half the force, which one of you does more work?  By how much?

13. A ball has a speed of 15 m/s.  Only one external force acts on the ball.  After this force acts, the speed of the ball is 7 m/s.  Has the force done positive or negative work?  Explain.

14. When a punter kicks a football, is he doing work on the ball while his toe is in contact with it?  Is he doing work on the ball after the ball loses contact with his toe?  Are any forces doing work on the ball while the ball is in flight?
15. Two bullets have masses of 3.0 g and 6.0 g, respectively.  Both are fired with a speed of 40.0 m/s.  Which bullet has more kinetic energy?
16. Can the speed of an object change if the net work on it is zero?

17. A satellite is in a circular orbit above Earth’s surface.  Why is the work done on the satellite by the gravitational force zero?  What does the work-energy theorem predict about the satellite’s speed? 
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