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ROLLER COASTER WEB QUEST

Activity Overview:  In this activity you will determine the roles of potential and kinetic energy in the performance of a roller coaster.  This is a 2 day activity.  On the first day, you will complete a web quest.  During this web quest, you will collect data that will assist you on the second day of the activity.  On the second day, you will construct a model of a roller coaster and actually attempt to successfully complete a ride on this model.
Content Standard:
Students will be familiar with the forms and transformation of energy

Explain energy transformation in terms of the Law of Conservation of Energy.

Explain the relationship between potential and kinetic energy.

Section 1:  Roller Coaster History    In order to answer the following questions about the history of one of the most exciting amusement park rides you will need to access the following URL:  http://www.howstuffworks.com/roller-coaster1.htm
1. In what country was the earliest ancestor of today’s modern roller coaster created? ____________________________________________________________

2. In what time frame did the early roller coaster ancestor first appear? _____________

3. Describe the earliest roller coaster ancestor, including how it worked. ____________

______________________________________________________________________

4. In the 19th century, what changes did the French make to the early roller coaster design? _____________________________________________________________

5. Where and when did the first roller coaster appear in the United States?  __________

_______________________________________________________________________

6. Now, let’s see just how far we have come with roller coaster design.  On the right side of the page, click on the featured video about the world’s tallest floorless roller coaster, which opened in May 2007.  Watch only the first 1 minute and 45 seconds of the video.  Once you have done so, come back to the History of the Roller Coaster page.

Section 2:  Roller Coaster Components

At the bottom of the roller coaster history page, click on the Next icon.  This new page contains the information for your next set of tasks. 

1. How does a roller coaster differ from a passenger train? ________________________

_______________________________________________________________________

2. Describe the mechanism that lifts the coaster to the top of the first hill. _____________

3. As you are climbing to the top of the first hill, what type of energy is slowly increasing?

_______________________________________________________________________

At what point on the hill is this type of energy at its greatest level? ___________________

4. Theorize why the mechanism that gets the coaster up the first hill is not necessary to get the coaster up the second hill. _________________________________________

 _______________________________________________________________________

5. What role do chain dogs play in the function of a roller coaster? __________________

_______________________________________________________________________

6. How do the roles of potential and kinetic energy differ between the newer catapult-launched coasters and the older style of roller coasters? _______________________

7. What is so unusual about the braking system on a roller coaster? ________________

_______________________________________________________________________

Section 3:  Roller Coaster Physics
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Click on the Next icon at the bottom of the roller coaster components page.  This new page contains the information necessary to complete the next set of tasks.

1. How do gravity and potential energy work together to give you a great ride on a roller coaster? ____________________________________

__________________________________________________________

2. How does potential energy become kinetic energy during your ride? ______________

_______________________________________________________________________

3. Click play on the simulation.  At what point is the potential energy the greatest? _____

_______________________________________________________________________

4. Click continue on the simulation.  At what point is the kinetic energy the greatest? 

     _______________________________________________________________________

5. Click continue on the simulation.  When the coaster is at the top of the second hill, what is the relationship between kinetic energy and potential energy? _____________

_______________________________________________________________________
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Click continue on the simulation.  Why is it necessary to have so much kinetic energy heading into the loop? ______________________________________________________
7. Click continue on the simulation.  What is the relationship between kinetic energy and potential energy at the top of the loop? ______________________________________________________
8. Click continue on the simulation.  What is higher, the kinetic energy at point f or the kinetic energy at point b?  Click continue and reset the simulation if the need to see the reading at point b again. ______________________________________________

Scroll down on the page to answer the rest of the questions in this section.     
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9. What role do the tracks play in the performance of the coaster? 

________________________________________________________________

10. How do the tracks and gravity work together to insure that you have a sweet ride on the coaster? _________________________________________________________
11. What role does Newton’s First Law play in the explanation of why a roller coaster is able to keep moving even though it does not have a motor powering it? __________
_______________________________________________________________________

12.  Why, as the coaster ride progresses, do the size of the hills get smaller? __________

_______________________________________________________________________

13. Click on the Next icon at the bottom of the page.  Use this new page to help you summarize how inertia, gravity, and acceleration all work together to give you a thrilling ride on a roller coaster. ___________________________________________
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__________________________________________________________________

__________________________________________________________________

Section 4:  That Sinking Feeling

Scroll to the bottom of the page and click on That Sinking Feeling.  This new page will help you to gather the information for the following tasks.

1. What effect does acceleration have on an object, such as your body, that is made up of many loosely connected parts? _________________________________________

_______________________________________________________________________
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When you are traveling downhill on a roller coaster, you experience a light feeling in your stomach.  Why? _________________________________

________________________________________________________________

Section 5:  Energy Transformation

For the next set of tasks you will need to go to the following URL:   http://www.physicsclassroom.com/mmedia/energy/ce.html
1. How does a roller coaster convert potential energy to kinetic energy and then back to potential energy again and again? ________________________________________

_______________________________________________________________________

2. Observe the simulation on this page.  At what point does acceleration (and kinetic energy) reach its maximum? _____________________________________________

What is the maximum speed at that point? _____________________________________

Section 6:  Build a Roller Coaster Simulator

In order to do the next activity, go to the following web site: http://www.funderstanding.com/k12/coaster/
This web site takes several minutes to load.  While you are waiting, complete the word search found below.  Once the web site loads, stop work on the word search.  Complete the word search after you have completed the web quest. 

Roller Coaster Physics

W A T U U H F I P P F Y L D I H V K W E V V E U U E Y X 

M A I P O L T L A I Q K L N H F K S C A E Q P V W G V G 

N O L T X N U G B D W L L O K C W R Z L N S K K R L Q Y 

H N M T R P R L H W L Q N C X M O L O P I K J E C H I G 

P X N E S E W R C T W L N E R F A C X X P H N C X M I W 

E X P T N R N R C D B E P S W J I B B J H E F R J C M M 

H D L T M T I I V W J D L R K T V Y U H C P R O L C K L 
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N H M O M P U F J O T G A E Y Z P N F I U K I F X W L R 

U O T Z C Z T M S N J D S P I X N R T N N K C G Y A C S 

F C R W K W S B G N D O R S A C C E L E R A T I O N Y M 

J A Z O X F F T Z L O K V R X J N U H E Z X I J R I W Z 

S U Q F U S S O D W C T G E V I N F W C P P O B T F H S 

A G W D M M M Y N N I N W T K M O I J X Y V N G C Z A Y 

R L A X B U U L C Y W A F E F M X O P D T S P E E D S D 

A B F P A F T N W B J K L M N Y Y B N Y T I V A R G R A 

L R S V N F M Z L M W O M I D W P G K T V A A K P V Q Y 

Y G R E N E L A I T N E T O P L A N O I T A T I V A R G 

I W V N H D C U S K F Y J S O G P U A X V P J V O J K W 

D Z D K L J E Y E S K M X Z Y G X F V G C N T D R E T H 

Z H K O O J Z T N E Z W D U Y V X Y M N L Q J X E Z I P 
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The settings on the simulator can be changed by clicking on the sphere and dragging it to the left to decrease the setting or the right to increase the setting.  

1. Place all 7 settings as high as possible (all the way to the right).  Run the simulation.  What was the result? ___________________________________________________

Theorize as to why you got this result. _________________________________________  
2. Set all of the settings at their lowest value (all the way to the left).  What was the result? _______________________________________________________________

Theorize as to why you got this result. _________________________________________

3. Leave all of the settings set as low as possible with just one exception: set the speed at its highest setting.  What was the result? __________________________________

Why did you get this result? _________________________________________________

4. Leave all of the settings set as low as possible with these 2 exceptions: set speed and gravity as high as possible.  What was the result? _____________________________

Why did you get this result? _________________________________________________

5. How did the results differ between task #3 and task #4? ________________________

_______________________________________________________________________

Theorize as to why you got different results. ____________________________________
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Set hill #1, hill #2, and the loop at the lowest setting.  Set speed, mass, gravity, and friction at halfway between the lowest and highest setting.  Run the simulation.  What was the result? ________________________________________________

Why did you get this result? In your explanation, include the role kinetic and potential   
energy played in the result. ______________________________________________
7. Leave the settings as they are with this one exception: increase the size of hill #2 by half.  Run the simulation.  What was the result? ______________________________

What was not present in an amount great enough to insure the successful completion of this run? ________________________________________________________________

8. Now you are free to manipulate all of the settings.  Find the settings at which you are able to make a successful run of your coaster.  What settings ran the simulator successfully? _________________________________________________________

Why was this run successful when the others were not? __________________________

_______________________________________________________________________
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