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LAB 4: CONSERVATION OF ENERGY

1.
A 1kg ball dropped from a height of 2 meters rebounds only 1.5 meters after hitting the floor.  The amount of energy dissipated during the collision with the floor is:

(a)
5 joules.

(b)
10 joules.

(c)
15 joules.

(d)
20 joules.

(e)
More than 20 joules.

	2.
Two boxes start from rest and slide down a frictionless ramp that makes an angle of 30o with the horizontal.  Block A starts at height h, while Block B starts at a height of 2h.
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a.
Suppose the two boxes have the same mass.  At the bottom of the ramp,

(a)
Box A is moving twice as fast as box B.

(b)
Box B is moving twice as fast as box A.

(c)
Box A is moving faster than box B, but not twice as fast.

(d)
Box B is moving faster than box A, but not twice as fast.

(e)
Box A has the same speed as box B.

b.
Suppose box B has a larger mass than box A.  At the bottom of the ramp,

(a)
Box A is moving twice as fast as box B.

(b)
Box B is moving twice as fast as box A.

(c)
Box A is moving faster than box B, but not twice as fast.

(d)
Box B is moving faster than box A, but not twice as fast.

(e)
Box A has the same speed as box B.

	3.
A hockey puck is moving at a constant velocity to the right, as shown in the diagram.  Which of the following forces will do positive work on the puck (i.e., cause an input of energy)?
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4.
Five balls made of different substances are dropped from the same height onto a board.  Four of the balls bounce up to the maximum height shown on the diagram below.  Ball E sticks to the board.

[image: image4.wmf]A

B

C

D

E

Initial 

Height


a.
For which ball was the most energy dissipated in the collision?

(a)
Ball A

(b)
Ball B

(c)
Ball C

(d)
Ball D

(e)
Ball E

b.
Which ball has the largest energy efficiency?

(a)
Ball A

(b)
Ball B

(c)
Ball C

(d)
Ball D

(e)
Ball E

	5.
A skier is pulled a distance x up a hill at a constant velocity by a towrope.  The coefficient of friction between the skis and the snow is µk. 
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a.
Draw a force diagram of the skier.  Which of the forces acting on the skier do positive work (i.e., cause an input of energy).  Which of the forces do negative work (i.e., cause an output of energy)?  Explain your reasoning.

b.
Based on the definition of work, write an expression for the positive work done on the skier (i.e., the energy input).  Write an expression for the negative work done on the skier (i.e., the energy output).

c.
Which is larger, the positive work done on the skier or the negative work done on the skier?  Or are they the same size?  Explain your reasoning?
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