Work and Energy

1. On his way to college, Russell drags his suitcase 15 meters from the door of his house to the car at a constant speed while applying a horizontal force of 95 N.

a. Draw a force diagram of the suitcase.

b. How much work does Russell do to pull the suitcase to the car?

c. If the sidewalk were icy, and Russell still pulled the suitcase at a constant velocity, would he have to do more work or less work to move the suitcase? Explain.

2. A 200 kg box is pulled at a constant speed by the little engine in the picture below.  The box moves a distance of 2.5 meters across the horizontal surface.
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a. Draw a force diagram on the box.

b. How much work is done by the pulling force?

c. What type of motion would occur if the engine pulled with a force of 500N? Quantitatively solve for a value that represents that motion.

3. How much work is done on the box in problem #2 by the force of earth.  Show your work and explain your answer.

4. How far could the box in problem #2 be pulled (at a constant velocity) if 8000 J of work was done by the pulling force?

5. A person pulls a 50 kg box with a force of 100 N as shown below. The box is moving.
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a. Draw a force diagram of the box.

b. Determine the component of the applied force that acts in the direction of the motion.

c. What work is done by the pulling force to pull the block 10m?

d. Is the box moving at a constant speed? Explain your answer.

e. How much work is done by frictional force and therefore “lost” as heat or thermal energy?

