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Summary: 
Students will complete a WebQuest to familiarize themselves with building a roller coaster. They will use knowledge of the laws of motion, velocity, and acceleration to design virtual roller coasters. Once students have completed the WebQuest, they will be allowed to use simple materials such a foam insulation and marbles to build a real roller coaster.

Subject: 
Science: 

· 7.6 (A) Demonstrate force and motion relationship using simple machines 

· 7.6 (B) Demonstrate how an object is affected by unbalanced forces

· 7.8 (A) Illustrate examples of potential and kinetic energy in everyday life

Grade Level: 

· Target Grade: 7th 

· Upper Bound: 8th 

· Lower Bound: 6th
Time Required: 2 class periods 


Activity Team/Group Size: 3-4 students  

Materials: 
· WebQuest worksheet
· 1” pipe insulation (4-5 sections per group)
· Tape

· Marbles

Reusable Activity Cost Per Group [in dollars]: All the materials in this lab are reusable, except for the tape.  The pipe insulation runs about $1.25 for each stick with yields 2 sections of track.
Expendable Activity Cost Per Group [in dollars]:  The cost of tape is the only expendable item.  Tape $5.00
Learning Objectives: 

· For the students to explore forces, gravity, friction, potential energy, kinetic energy, and explain how roller coasters work. 
Lesson Introduction / Motivation: 
Talk about students’ experiences with roller coasters, what they feel physically, what their favorites are, and why they are their favorites.  
Lesson Plan: 
Students will take one class period to complete the WebQuest. This will give them initial practice with designing a roller coaster and some background knowledge on energy and motion. The next class period the students will be given foam insulation, marbles, and tape. The teacher will then give instruction on how to construct, basically taping insulation together. Because the insulation is flexible and forms a track for the marble, the directions are pretty simple. They will use these materials and the experience from the previous class to build a roller coaster. The success of the roller coaster will be assessed by whether the marble can actually complete the entire roller coaster run, and which group made the most turn, and loops.
Lesson Closure: 
To close, each student show off their coaster!  Then the teacher can ask them what they learned, how they improved, problems, and successes. 

Assessment: 
If the students can construct roller coasters that actually work, completing the entire run, this would indicate that they have understood the concepts.
Vocabulary / Definitions: 

· Energy- 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
· Force- a push or pull
· Balanced Forces- equal forces that are applied in opposite directions and result in no change in velocity
· Unbalanced Forces- forces that are not equal and opposite, and they result in a change in velocity
· Friction- a force that works in the opposite direction of an object that is moving along a surface
· Acceleration- The rate at which an object's velocity changes with time
· Deceleration- A term commonly used to mean a decrease in speed; negative acceleration
Background and Concepts for Teachers: 

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.

Lesson Scaling: 

I think this lesson can apply to all levels, without the need for scaling.  The concepts are very interesting to students and are easily taught.
Safety Issues: The only safety issues in this activity would be centered on not swallowing the marbles.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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