

Your Mission:

Your job in this WebQuest is to find out how roller coasters work and use this information to build a simple model of a roller coaster. You will learn about roller coaster design, laws of motion, and about velocity and acceleration. You will design virtual roller coaster tracks and see what happens to the roller coaster when you change variables such as height of hills, length of track, mass of the coaster, and speed of the coaster. Then you will collect simple materials and build a model of a roller coaster track. Finally, you will test your track with a model roller coaster and report on your results.
First Website:

http://www.glencoe.com/sec/science/cgi-bin/splitwindow.cgi?top=http://www.glencoe.com/sec/science/top2.html&link=http://library.thinkquest.org/2745/data/ke.htm
Questions: (Website #1)

1. What is Potential Energy?

2. Where on the Roller Coaster would you have the most potential energy?

3. What is Kinetic Energy?

4. Where on the Roller Coaster would you have the most kinetic energy?

5.   Name two forces that work to stop or slowdown a     rollercoaster?

Second Website:

http://www.glencoe.com/sec/science/cgi-bin/splitwindow.cgi?top=http://www.glencoe.com/sec/science/top2.html&link=http://www.Funderstanding.com/k12/coaster/
Try to replicate the following situations.  Pay attention to the control settings. 
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Describe what happens.  

Why did it happen? (think about information you learned from the first website)

_________________________________________________________
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Describe what happens.  

Why did it happen? (think about information you learned from the first website)

________________________________________________
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Describe what happens.  

Why did it happen? (think about information you learned from the first website)

Third Website:

http://puzzling.caret.cam.ac.uk/game.php?game=roller
First go over the 11 slides to answer the questions below.
Questions:

1. Name two situations where a passenger will “feel heavy” on a rollercoaster?

2.  How much g force is considered harmful to humans?

3.  What hill has to be the tallest?  Why?

Observe the following picture below:  Why does this design not work?
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Now play around with the roller coaster.  Try to see how many points you can get.

Take a picture of your best scores to show off to your teacher.  Send it as a word document to your teacher’s INBOX of First Class.  Here is mine:
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Additional Reading


ENERGY3
Energy is the ability of a body (for example, the roller coaster) to do work.

· Kinetic energy - energy that is being used, the energy caused by motion.

· Potential energy - energy that is stored for later use.

· Law of Conservation of Energy - Energy can change from one form to another but cannot be created or destroyed.

When you ride a roller coaster a motor does the work to get you up the first hill. As the coaster is being pulled up the hill by the motor it is storing more and more potential energy. That potential energy is turned into kinetic energy as gravity pulls you down the first hill. The farther you go down the hill, the more potential energy is changed into kinetic energy, which you feel as speed. The ride goes fastest at the bottom of the hill because more and more of the potential energy has been changed to kinetic energy.

As you go up the next hill, kinetic energy is changed into potential energy and the ride slows down. The higher you go, the more energy is changed and you feel the car slow down. This conversion of kinetic energy to potential energy and vice versa continues as you go up and down hills for the rest of the ride. The total energy does not increase or decrease; it just changes from one form to the other. Notice that the first or lift hill is the highest point in the coaster. Why is that?

However, some of the energy is changed into friction. Wind resistance, the rolling of the wheels, and other factors all use some of the energy. Coaster designers know that friction plays a part in the ride. Therefore, they make each successive hill lower so that the coaster will be able to make it over each peak.

A roller coaster works because of two things: gravity and the law of conservation of energy. A roller coaster is similar to a slide except it is longer and you ride in a train car rather than on the seat of your pants. The wheels reduce friction: it's easier to let something roll than to let it slide.

FORCE4
Force is a push or pull. Balanced forces are equal forces that are applied in opposite directions and result in no change in velocity. Unbalanced forces are forces that are not equal and opposite, and they result in a change in velocity.

FRICTION5
Friction is a force that works in the opposite direction of an object that is moving along a surface. Friction can come in many forms, but it always resists motion. The amount of friction depends mainly on the materials involved.

Accompanying all motion is friction6, the resistance produced when two surfaces rub together. No surface is perfectly smooth. The tiny ridges in a "smooth surface or the larger bumps and hollows in a rough one, catch and resist when the surfaces rub together. Surface pressure is another condition that affects friction. A heavy object has more friction than a lighter one.

However some of the energy is changed into friction. Coaster designers know that friction plays a part in the ride. Therefore, they make each successive hill lower so that the coaster will be able to make it over each peak.7 Coaster designers also take advantage of friction to slow the coaster and bring it to a safe stop when breaks are applied at the end of the ride.

Friction is a force that works in the opposite direction of an object that is moving along a surface. Friction can come in many forms, but it always resists motion. The amount of friction depends mainly on the materials involved.

Label the following picture by putting the appropriate terms in the areas that they belong on the rollercoaster.  

Potential Energy

Kinetic Energy

Acceleration

Deceleration
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