Chapter 4 Homework Questions (Work, Power, and Simple Machines)
1. How is work different than force?

2. Why is carrying an object not work?

3. Why is pushing a shopping cart work?

4. How much work is required to lift a 12.5 kg bag to a desk that is 1.2 m above the floor?

5. How much work is done by a crane that lower 1500 N of material a distance of 50 m?

6. If 147 J of work are done raising a backpack 1.5 m, what is the mass off the backpack?

7. A 950 N skydiver falls to the Earth.  The does 1,900,000 J of work pulling him to the ground.  How far did the skydiver fall? 

8. How much work is done when a 1 kg book is raised a distance of 1 m?

9. A force of 1000 N is needed to push a table across a floor for a distance of 30 m.  How much work was done on the table?

10. If 2200 J of work are done moving a box against 440 N of friction, how far was the box moved?

11. A car is pushed across a parking lot for a distance of 500 m with a force of 4400 N.  How much work was done on the box?

12. An ant does 1 J of work dragging a 0.00200 N grain of sugar.  How far does the ant drag the sugar?

13. A teacher pushed a 10 kg desk across the floor for a total distance of 5 m.  If she had to work against a frictional force of 20 N, how much work was done?

14. How much work is done in raising a 2 kg book from the floor to a desk 1.5 m above the floor?
15. A woman lifts a 35 kg child 1.5 m and carrier her forward for 6.5 m.  How much work did she do lifting the child?  How much work did she do carrying the child across the room?
16. If 5000 J of work is needed to raise a 102 kg crate to a shelf in Lowe’s warehouse, how high was the crate raised?
17. How does power differ from work?

18. If some machine is powerful does that mean it can do more work?

19. How is power related to time?

20. The rocketry club launches a 5 kg rocket 100 m in the air in 5 seconds.  How much work was done?

21. In the previous problem, how much power did the rocket engine have?

22. Mr. Fredericks lifts a 150 kg barbell above his head to a height of 2 m.  He holds the barbell there for 5 seconds.  How much work did he do?

23. In the previous problem, what is his power?

24. 200 N is needed to push a table a distance of 3 m.  If you have 200 Watts of power available, how long will it take to move the table?

25. A student who weighs 500 N climbed 15 m of stairs in 20 seconds.  How much work did she do?

26. What is her power?

27. A 5000 kg car is lifted in a garage 2.5 m in the air in 10 s.  How much power does the lift have?
28. Suppose Spider-man masses 73 kg and can climb a 50 m building in 11 seconds.  What is his power? 
29. A box is pushed down the hall for a distance of 50 m with a force of 50 N in 5 seconds.  What is the power?
30. An elevator lifts five passengers 30 m in 24 seconds.  The power is 15,000 Watts.  What is the total wieght of the elevator and passengers?

31. How many Watts are in 1 hp?

32. How many Watts are in 3 hp?

33. How many Watts are in 500 hp?

34. A 70 kg student runs up an 8 m staircase in 10 s.  What is the student’s power in Watts and horsepower?

35. A horse can provide 750 Watts of pwer.  How long would it take the horse to perform 15,000 J of work.

36. A tow truck pulls a car from a ditch in 6.5 seconds.  If 6000 Watts of power is used, how much work was performed?

37. A 750 N pole vaulter lifts himself with 1500 Watts of power in 2.5 seconds.  How high can he vault?
38. List an example of each of the following six machines.  The examples may be from the notes.

a. Inclined plane

b. Wedge

c. Screw

d. Lever

e. Pulley

f. Wheel and Axle

39. List an example of each of the following six machines.  Try to use your own example, not the ones from the notes.

a. Inclined plane

b. Wedge

c. Screw

d. Lever

e. Pulley

f. Wheel and Axle

40. A force of 100 N is applied to a hammer handle.  The claw exerts 220 N of force to remove a nail.  What is the mechanical advantage?
41. A 200 N force is applied to an axe.  The axe cuts into the tree with a force of 800 N.  What is the mechanical advantage?
42. A woodcarver applies 80 N of force to the handle of his knife.  The blade of the knife cuts with 720 N.  What is the mechanical advantage?

43. A 50 N force is applied to the end of a chisel.  The chisel cuts into the wood with 280 N of force.  What is the mechanical advantage?

44. What is the mechanical advantage for a machine that produces a force of 600 N with an input of 30 N?
45. It take 710 J of work to operate a winch (a set of pulleys).  The work output from the winch is 435 J.  What is the efficiency of the pulley?

46. What is the efficiency for a machine that outputs 150 J of work from an input of 1030 J?

47. What is the efficiency of a tricycle that outputs 500 J from an input of 550 J?

48. How are mechanical advantage and efficiency different?

