
Energy
Teacher Notes
Stuck at the Top
Investigation Overview
· The Scenario in this investigation is based on a real incident that took place at Keansburg Amusement Park, in New Jersey. It was determined that the incident was caused by rust on the rails, which increased the coefficient of friction.

· Prior to the investigation, you will need to purchase enough foam pipe insulation for your class. Each student pair will need one six-foot length of insulation, cut in half lengthwise, to produce two model roller- coaster tracks. Each pair will also need one heavy ball and one light ball of similar diameters, such as a golf ball and table tennis ball.

· Before beginning the investigation, review with students the formulas for gravitational potential and kinetic energy (Gravitational potential energy = Weight × Height; Kinetic energy = ½× Mass × Speed2).
· 
Begin by having your students read the Scenario and Steps 1(3. Answer any questions.

· Proceed with the investigation but have students stop when they reach the Conclusion. Students should discover that the two balls behave in a very similar manner. (If there is a slight difference, it is most likely caused by a difference in the coefficients of friction.)

· Discuss with your students what has happened and why. Remind students that potential energy is equal to kinetic energy and write the equations on the board, set equal to each other. Make sure your students notice that, if you replace PEg with mgh and KE with ½ mv2, mass appears on both sides of the equation and can be canceled. That means mass is not a factor.

	SCORING RUBRIC

	SCORE 4
	Student’s report includes a conclusion about the cause of the incident, accurately describes the experimental results, and explains how the results support the stated conclusion.

	SCORE 3
	The report contains all information required for a score of 4 but contains minor errors, or does not clearly connect the results to the conclusion.

	SCORE 2
	The report contains the required information, but there is a significant error, or the student did not fully participate in the team’s effort.

	SCORE 1
	The report is partially incomplete and/or indicates only a minimal understanding of the investigation, or the student did not adequately contribute to the group.


Extension Activities
Cooperative Learning Have students brainstorm as many different kinds of amusement park rides as they can. Then have students work in pairs to describe the energy transformations that occur on each ride. Conclude with a class discussion that summarizes what students learned about energy transformations. Have each group choose one unique ride to discuss with the class.

Field Trip Many amusement parks sponsor a special day called “Physics Day,” when they invite teachers to bring their students armed with accelerometers and devices for measuring height by triangulation. Arrange a field trip to your local amusement park and have students conduct age-appropriate physics activities as they experience the various rides there.

Stuck at the Top
Purpose      To investigate the amount of potential energy a roller coaster needs to make it over a hill

Materials

·   6 feet of pipe insulation, 
cut lengthwise 
· masking tape
· 2 balls with similar diameters and different masses

Scenario
[image: image1.emf]
Ken Smarmy, owner of Kenny’s Amusement Park, told officials that the ride malfunctioned because the two children did not weigh enough to keep their car moving. He said that it is against park policy to allow partially empty cars to run on the track, and he fired the ride’s attendant immediately after the incident. However, some of Mr. Smarmy’s employees have accused him of ignoring complaints that many of the rides need repairs and better maintenance. Is it true that there was not enough weight in the roller coaster car to keep it moving, or is that just Smarmy’s excuse?

You and your partner are roller-coaster engineers. It’s your job to find out whether the children’s weight was the cause of the problem. Then, report your findings to the New Jersey inspectors.

Procedure
1. Making It to the Top A roller coaster car must have plenty of kinetic energy at the bottom of the first hill. Not only does the car need to climb to the top of the second hill, but it also must have enough energy left over to keep moving along the track. Use the materials supplied by your teacher to design a model roller coaster that has one drop and a hill that is lower than the drop. Using the heavier ball, find a starting point on the drop hill that always allows the ball to make it over the second hill. Mark the starting point with masking tape.

Procedure (continued)
2. A Lightweight Hypothesis When the boy and girl got stuck on the Whirlwind, they were the only two people riding in a four-person car. Perhaps with only two small passengers, the car wasn’t heavy enough. If you test a lightweight ball at the starting point you marked on your roller coaster, will it make it over the hill? (This is your hypothesis.)

______________________________________________________________________________
3. Why Do You Think So? A hypothesis is not a guess. A scientist bases a hypothesis on observations or theory. State the reason(s) you think your hypothesis is correct.
______________________________________________________________________________

______________________________________________________________________________
4. Try It Out Place the lighter ball at the start point and let it go. Test it two or three times. Use a complete sentence to describe what happened.
______________________________________________________________________________
5. Evaluate Your Hypothesis Was your hypothesis supported by the results? Explain. (A hypothesis is never proven! It is either supported or not supported by the results of an experiment.)
______________________________________________________________________________
Conclusion
Let’s see what you learned about kinetic and potential energy.

1. What type of energy is the motion of an object?____________________________________
2. What type of energy does an object store internally?_________________________________
3. Which idea describes a change from potential energy to kinetic energy?

___________________________________________________________________________

4. Not all of a roller coaster s energy transfers back and forth between potential energy and kinetic energy. According to the law of conservation of energy, however, the leftover potential energy must exist somewhere. Identify another form of energy that both potential and kinetic energy can become.

___________________________________________________________________________

The New Jersey Department of Community Affairs is responsible for the safety of carnival and amusement park rides. Its roller-coaster inspectors are eager to see the results of your investigation. The director wants to either make the Whirlwind roller coaster an adult-only ride, or further investigate the claims of Ken Smarmy’s employees. Write a report describing your results and explain what recommendation you will make based on your results.
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