Roller Coaster Physics
Watch the video and answer the following questions.  Be able to define: friction, gravity, potential energy, and acceleration after viewing the video.
Part One:  A Potential Thrill (3 minutes)

Although roller coasters seem to defy nature, they actually obey the laws of physics.  Learn how potential and kinetic energy help create our favorite rides. 

1.  What provides the energy for the acceleration of the majority of a   roller coaster?

2.  True or False    Most roller coasters use engines or motors.  

3.  What is stored as a coaster heads up a hill?  

4.  What pulls a coaster down a hill and what form of energy is now being used? 

5.  Which 16th century philosopher discovered the principle of “stop height”?

6.  All hills after the first hill have to be __________than the first hill or the roller coaster will stall out.
7.  All loops have to be lower than the __________height or the coaster won’t make it around the track.   
Part Two: G Forces (9 minutes) 

Come with a seasoned aerobatics pilot as he copares the G-forces felt while pulling radical moves in the air to those experienced on a death defying roller coaster. 

1.  G forces give a person the sense of increased or decreased ___________.
2.  What part of the roller coaster provides the “unbalanced force”? 

3.  You feel lighter when you feel ____________G forces.  

4.  You feel heavier when you feel ___________G forces. 

5.  If your heart cannot generate enough force to pump your blood during the sensation of increased weight, you will __________________. 

6.  Negative G’s are also called _______________________.  

7.  All roller coasters are designed to subject a person to as much  ______________G force as possible. 

8.  What happens to most people at:

  6 G_______________________________

10 G_______________________________

14 G_______________________________

9.  What does the aerobatic pilot do in order to successfully make it through 10 g’s? 

10.  Engineering standards in the U.S. forbid roller coasters designers to subject riders to more than ________positive G’s.  

Part Three: The Danger Zone (5 minutes) 
Roller coasters are designed to give the illusion of danger while working within the limits and safety of physics.  Explore some of the built-in safety features.  

1.  Loops in cork screws are a safety feature because they …

2.  Stress, such as roller coasters, produces _________________________.

3.  These chemicals make our bodies…

4.  There are three sets of wheels on a roller coaster which make it impossible for a car to leave a track : 


a)


b) 


c) 

5.   What happens to the coasters each day hours before riders ride coasters?  

6.  What do reaction forces do to roller coasters?  List a few results. 

Part Four:  Rides of the Future (4 minutes) 

“Superman: The Escape” upped the ante in the quest to design a faster, more thrilling coaster rides.  But, just what are the physical limits for the future?  

1.  What are the limits of speed? 

2.  What needs to happen to the coaster wheels as speeds increase on coasters? 

3.  How does the use of computers in roller coaster design promise for the future?  

Additional Discussion Topics

How do rides create the illusion of increased or decreased weight? 

How do the basic laws of physics allow a ride to accelerate? 
Key Terms: 
Potential Energy 

Kinetic Energy 

Gravity 

Friction 

Acceleration 

Momentum 

G Forces 

