Name ________________________ Period ____ Date ________
Roller Coaster Engineering Activity
DO NOW- Write your answers below

· On a rollercoaster, where must the highest point always be?  Why?

· When engineers design roller coasters, what are some considerations they must take into account to ensure rider safety?

Problem:  How do alterations in roller coaster design impact the “riders”?

Hypothesis:  Explain using the “If, then, because” format where you believe the highest point of a rollercoaster must be.  
“If we place the highest point _____(select a location on your coaster), then the rider will successfully complete the entire coaster, because.… “
Materials:

marble, pipe insulation tubing (from home store), masking tape, stop watch, meter stick, paper, and classroom chairs, ring stands, and classroom desks
Procedure:

1. Measure the length of your coaster by measuring the length of the tubing BEFORE you make your design. 

Length of track = ____________cm
2. “Design” your “rollercoaster” using the tubing in any desired shape. (Unless directed DO NOT CUT OR TEAR TUBING). Be creative, use cork screws, loops, hills, etc.
· As you are working test what you are doing by allowing the steel ball to run.  Note areas where it slows down, speed up, or stops. If the marble cannot make it through one complete trip make alterations to your design.
3. Use masking tape to secure tubing to: chairs, desks, ring stands etc. Your teacher may also provide a platform that you will build your design on (**At end of activity masking tape must be removed from tubing, chairs, desks, etc. Tape to be thrown out. Tubing is SAVED)
4. Allow marble to ride your rollercoaster and time your rider from beginning to end to the nearest .1 sec.  get three trials and average
Trial 1 ____
Trial 2 ____
Trial 3 _____ 

Average_____
Data:
5. Draw a picture of your rollercoaster on the back of this paper. 

Measure the height of hills from floor.

6. Measure and label all hill heights on your diagram.  

7. Using arrows on your drawing LABEL the following: 
· where rider started

· areas of maximum potential energy

· maximum kinetic energy

· decreasing potential energy

· increasing kinetic energy

· increasing potential energy

· decreasing kinetic energy
· where rider stopped moving

MINOR ALTERATION OF THE CURRENT VERSION:
8. Using your current rollercoaster GENTLY LIFT UP on a “valley” area and PULL DOWN on a “hilly” area of the tubing.                                       ***Secure this “New” version with masking tape or your hands. Allow the rider to go through this version. How is the speed of the rider affected by making these changes?

Conclusion:
QUESTIONS –

1. The formula for speed is distance/time.  Using the length of your track you measured in the beginning and the times you gathered, calculate the speed below

2. Where must the highest point of a coaster be based on your experiment?
3. Is it possible to increase the potential energy after the coaster has reached maximum kinetic energy? Explain
4. Sources of error - What prevented your coaster from finishing from time to time? List and describe below
5. Improvement of design – What recommendations would you make for improving the design of a roller coaster?  

////Continue to next page

ROLLER COASTER PAGE

Draw and label your coaster here

Coaster Name_______________________

Length _____

Average Speed   _____

