AP Physics – Chpt. 5 – Work and Energy WS

Name:______________________________

Work
1. A force of 825 N is needed to push a car across a lot. Two students push the car 35 m. How much work is done?







(2.9 x 104 J)
2. The force needed to push the car described above was suddenly doubled because the ground became soft. By what amount does the work done by the students change?

3. A delivery clerk carries a 34 N package from the ground to the fifth floor of an office building, a total height of 15 m. How much work is done by the clerk?

(510 J)
4. What work is done by a forklift raising a 583 kg box a distance of 1.2 m?

(6.9 x 103 J)
5. An airplane passenger carries a 215 N suitcase up stairs a displacement of 4.20 m vertically and 4.60 m horizontally. How much work against gravity does the passenger do?
(903 J)
6. The same passenger carries the same suitcase back down the same stairs. How much work does the passenger do now?







(-903 J)
7. How much work does the force of gravity do when a 25 N object falls a distance of 3.5 m?  (88 J)
8. A rope is used to pull a metal box 15.0 m across the floor. The rope is held at an angle of 46.0o with the floor and a force of 628 N is used. How much work does the force on the rope do?  










(6.54 x 103 J)
Kinetic Energy and the Work-Energy Theorem

9. a)   What is the kinetic energy of a compact car (750 kg) moving at 50 km/hr?   (7.4 x 104 J)
b)   How much work must be done on the car to slow it from 100 km/hr to 50 km/hr?  











(-2.2 x 105 J)
c)   How much work must be done on the car to bring it to rest?


(-7.4 x 104 J)
d)   The force that does the work slowing the car is constant. Find the ratio of the distance needed to slow the car from 100 km/hr to 50 km/hr to the distance needed to slow it from 50 km/hr to rest. State your conclusion in a sentence.
10. A rifle can shoot a 4.20 g bullet at a speed of 965 m/s.

a) Find the kinetic energy of the bullet.




(1.96 x 103 J)
b) What work is done on the bullet if it starts from rest?


(1.96 x 103 J)
c) If the work is done over a distance of 0.75 m, what is the average force on the bullet?
(2600 N)
11. A comet with mass 7.85 x 1011 kg strikes Earth at a speed, relative to the motion of Earth, of 25 km/s.

a) Find the kinetic energy of the comet in joules.



(2.5 x 1020 J)
b) Compare the work done on Earth with the energy released in exploding the largest nuclear weapon ever built, equivalent to 100 million tons of TNT, or 4.2 x 1015 J of energy. Such a comet collision has been suggested as having caused the extinction of the dinosaurs. Does this make sense?
Potential Energy

12. A weight lifter raises a 180 kg barbell to a height of 1.95 m. What is the increase in the barbell’s potential energy?






(3.44 x 103 J)
13. A 90 kg rock climber first climbs 45 m upward to the edge of a quarry, then descends 85 m to the bottom. Find the potential energy of the climber at the edge and at the bottom, using the initial height as a reference level.




(+4.0 x 104 J, -3.5 x 104 J)

14. A 50.0 kg shell is shot from a cannon to a height of 4.0 x 102 m.

a) What is the gravitational potential energy of the Earth-shell system when the shell is at this height?





(1.96 x 105 J)

b) What is the change in potential energy of the system when the shell falls to a height of 2.00 x 102 m?





(-9.8 x 104 J)

15. A person weighing 630 N climbs up a ladder to a height of 5.0 m.

a) What work does the person do?



(3200 J)

b) What is the increase in the gravitational potential energy of the person at this height?

c) Where does the energy come from to cause this increase in the gravitational potential energy?

Conservation of Energy

16. A bicycle rider approaches a hill with a speed of 8.5 m/s. The total mass of the bike and rider is 85 kg.
a) Find the kinetic energy of the bike and rider.


(3.1 x 103 J)
b) The rider coasts up the hill. Assuming there is no friction, at what height will the bike come to a stop?






(3.7 m)
c) Does your answer depend on the mass of the bike and rider? Explain.

17. Tarzan, mass 85 kg, swings from a tree on the end of a 20 m vine. His feet touch the ground 4.0 m below the tree.

a) How fast is Tarzan moving when he reaches the ground?


(8.9 m/s)
b) Does your answer depend on Tarzan’s mass?

c) Does your answer depend on the length of the vine?

18. A skier starts from rest at the top of a 45 m hill, skis down a 30o incline into a valley, and continues up a 40 m hill. Both hill heights are measured from the valley floor. Assume you can neglect friction and the effect of ski poles.

a) How fast is the skier moving at the bottom of the valley?


(30 m/s)
b) What is the skier’s speed at the top of the next hill?


(9.9 m/s)

19. From what height would a compact car have to be dropped to have the same kinetic energy that it has when being driven at 100 km/hr?





(39.4 m)
Power

20. A box that weighs 575 N is lifted a distance of 20.0 m straight up by a rope and pulley system. The job is done in 10.0 s. What power is developed in watts and kilowatts?     (1150 W, 1.15 kW)
21. A rock climber wears a 7.50 kg knapsack while scaling a cliff. After 30.0 minutes, the climber is 8.2 m above the starting point.
a) How much work does the climber do on the knapsack?


(6.0 x 102 J)

b) If the climber weighs 645 N, how much work does she do lifting herself and the knapsack?







(5.9 x 103 J)

c) What is the average power developed by the climber?


(3.3 W)

22. An electric motor develops 65 kW of power as it lifts a loaded elevator 17.5 m in 35.0 s. How much force does the motor exert?





(1.3 x 105 N)
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