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SC 117

Momentum and Energy Exercises

Answer the following questions on separate paper:

1.  What kinds of energy are present in the following systems?


a.  water behind a dam


b.  a swinging pendulum


c.  an apple on an apple tree


d.  a uranium atom deep in the Earth

2.  Would you rather be hit by a 1 kg mass traveling at 10, or a 2 kg mass traveling at 5 
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?  Why?

3.  Calculate the momentum of the following.  Which one would “knock you off your feet” most easily with its momentum?


a.
a 200 g rifle bullet traveling 300 
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b.
a 1000 kg automobile traveling at 0.1 
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 (cautious parking lot speed)


c.

a 70 kg person running 10 
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 (a fast sprint)


d.
a 10,000 kg truck traveling at 0.01 
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 (a slow roll)

4.  A 5 kg bowling ball is moving at 1 
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.  It hits a 1 kg pin that moves off at a speed of 2 
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 after the collision.  What is the speed of the bowling ball after the collision?

5.  Zack, helping his mother rearrange the furniture in their living room, moves a 50 kg sofa 6 m with a constant force of 20 N.


a.  What is the work done by Zack on the sofa?


b.  What is the average acceleration of the sofa?


c.  Which of Newton's laws did you use to solve b)?  Explain.

6.  Your six year-old neighbor has drawn a picture of a roller coaster (shown below).



You do not think he is ready to understand energy, so you do not say anything about the design to him.  Instead, you discuss the design with his older sister, who has just begun taking physics in high school.  Write down your explanation of the following two statements by describing the potential and kinetic energy at each of the points labeled on the course (1, 2, & 3):

a. The design will not work because the coaster car will never make it to the end of the course.

b. Even though the coaster car is not being pushed or pulled (by a motor or a brake), the speed of the car will change as it moves along the course.

7.  You throw a softball (250 g) straight up into the air, it reaches a maximum altitude of 15 m, and then it returns to you.  

a. What is the gravitational potential energy (in joules) of the softball at its highest position?

b. What is the kinetic energy of the softball as soon as it leaves your hand?  (Assume no energy loss by the softball while it is in the air.)

c. What is the kinetic energy of the softball when it returns to your hand?

8.  While skiing in Jackson, Wyoming, your friend (65 kg) starts her descent down the bunny hill, 25 m above the bottom of the run.  Assume she starts at rest and converts all of her gravitational potential energy into kinetic energy.

a. What would be your friend’s kinetic energy at the bottom of the bunny hill?

b. What would be her final velocity?

c. Is this speed “reasonable”?
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