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Physics
Worksheet – Work, KE, PE, and Conservation
Work Problems:

1. Why does gravity do no work on the space shuttle as it orbits the Earth?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________
2. Can work be done on an object that remains at rest?  Explain your answer.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. How much work must be done to stop 1,250kg car traveling 105km/hr?
4. A 1,250kg car accelerates from 15m/s to 27ms in 5 seconds.  What was the net force acting on the car to cause this acceleration?  What was the net work done to the car?  How far did the car travel during this time?

5. A boy is pulling his 30kg brother in a sled at a constant speed.  The boy is pulling on a rope that makes an angle of 20° with the ground.  The friction force is 45N.   If the boy pulls his brother for 45 meters, how much work does he do against friction?  What is the tension in the rope?

6. A 1,400kg car is pushed up a 5° hill at a constant speed.  The hill is 150m long.  How much work is done against gravity to get the car to the top of the hill?  If the µk is 0.20, how much work is done to get it to the top of the hill?

Kinetic Energy:
7. Describe the evidence that exists to prove that work has been done to an object.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. An 88g arrow is fired from a bow whose string exerts an average force of 110N on the arrow over a distance of 78cm.  What is the speed of the arrow as it leaves the bow?

9. How much kinetic energy does a 65kg runner have if he is running at 5.3m/s?   How much work is done to accelerate the same runner from 5.3m/s to 9.5m/s?

10. The speed of a hockey puck sliding across the ice decreases from 45.00m/s to 44.67m/s in 16m.  What is µk between the puck and the ice?

Potential Energy:
11. Where on a roller coaster do you have the most potential energy?  Explain why.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. You climb 15 flights of stairs, each one being 3.2m high.  If your massis 56kg, how much work did you do against gravity?

13. How high will a 1.85kg rock go it thrown straight up by someone who does 80 J of work on it?  Ignore air resistance.

14. A 75kg skier rides a 2,830m long ski lift to the top of the mountain.  The lift makes and angle of 14.6° with the horizontal.  How much gravitational potential energy does the skier gain?  How much work is done on the skier by the ski lift?

Conservation of Energy:
15. Assuming no friction, where along a roller coaster ride doe the coaster have the most total energy?  The most kinetic energy?  The most potential energy?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

16. When a superball is dropped, can it ever bounce to a height that is greater than its original height? Explain.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

17. How fast must a pole vaulter be running if his center of mass must rise 4.3m to clear the bar?
18. Jane is running through the woods looking for Tarzan at a top speed of 5.3m/s.  She grabs a vine that is hanging vertically from a tall tree.  How high up will she swing?
19. A roller coaster is 70 meters tall.  How fast is the roller coaster going at the bottom of the hill?
20. A 21.7kg child goes down the slide at the park.  The slide is 3.5 meters high.  At the bottom of the slide the child is going 2.2m/s.  How much energy was lost to thermal energy through friction?
21. A cannonball is fired upward at an angle of 45° from the top of a 265m high cliff with an initial velocity of 185m/s.  What will be its speed when it hits the ground?

22. You drop a ball from 2 meters high and it bounces back up to 1.5 meters high.  What fraction of energy was lost during the collision? What was the speed of the ball just after it leaves the ground after the bounce?
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