Work-Energy Theorem

1. [image: image1..pict]A 10-kg box with a 30-kg child inside is accelerated across a room by an applied force of 250 N to the right. The coefficient of kinetic friction between the box and the floor is 0.45.  What is the speed of the box after it is pushed for 4 m?

2. A rescue helicopter lifts a 79-kg person straight up by means of a cable from rest.  The person has an upward acceleration of 0.70 m/s2 and is lifted through a distance of 11 m.  

a. Use one of the three formulas to determine the final speed of the person.

b. Determine the tension in the cable. 

c. Use the work-energy theorem to confirm your answer to part (a).

3. A boy drags a sled of presents across some very deep snow. The mass of the sled plus gifts is 60 kg and he drags the sled at an angle of 20° for 12 meters.  The coefficient of kinetic friction between the sled and snow is 0.22 and there is 200 N of tension in the rope.  How fast is the sled going after traveling 12 meters?
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4. 1200-kg car is being driven up a 5º hill.  The frictional force has a magnitude of 524 N.  A force F is applied to the car by the road and propels the car forward. What is the magnitude of force F if the change in kinetic energy of the car as it ascends the 290-m hill is 150,000 J?  

5. [image: image3..pict]The graph to the right was obtained by measuring how far a vertical spring stretched when various weights were attached to it. 

a. What is the spring constant for this spring?

b. How much work is required to stretch this spring from 0 to 0.4 m?

c. How much energy is stored in this spring when it is stretched 0.6 m from its equilibrium position?

d. If a 0.3-kg mass is attached to the spring, what is the maximum speed it could impart to the mass?

