
Introduction:  The best thing about going to Astroworld is getting to ride the roller coasters.  Roller coasters incorporate Newton’s Laws, potential energy, work, momentum, and kinetic energy.  During this activity, you will use your knowledge about these concepts to design a fun and safe roller coaster.
Objective:  Design and build a roller coaster that creates thrills and chills without spills.

Materials:

Pipe insulation

Masking tape

Duct tape

Scissors

Meter stick
1 square of single ply toilet tissue

1 marble

Procedure:

1. Construct a roller coaster, with a minimum of two hills and one loop.

2. Take one square of single-ply toilet tissue.  Tape it across the very end of your roller coaster.  Make sure to stretch it until it is taut.
3. Test the roller coaster for speed and safety.  The marble should reach the end of the track as quickly as possible, without breaking the toilet tissue.

4. If your results are unsatisfactory, experiment with the design of the roller coaster.

5. When the design is satisfactory, mass out the marble, in kilograms, that you will use in the experiment.

6. Create a drawing of your roller coaster.

7. Divide the roller coaster into 3 sections and label these sections on your drawing.  You will be analyzing the marble’s movement within these sections separately, as well as analyzing within the entire roller coaster.
8. Collect your data including the length of the roller coaster, the height of the hills and loops, the travel time, the distance traveled, and other information needed to complete the analysis section.

Analysis:
1. Calculate the velocity for the entire roller coaster.

2. Calculate the velocities of each section.  To calculate the velocity you will need to time each section and measure each section independently.

3. Calculate the momentum of each section.

4. Calculate the potential energy for each section.

5. Calculate the kinetic energy for each section.

6. Calculate the work on the section with the lowest height.

Questions to consider when writing your formal conclusion: (
Why is a roller coasters built with the lower level at the end of the ride?  What role does gravity play in making a roller coaster work?  Using physics, explain how roller coasters stop at the end of the ride?  If the tissue is broken, how can the marble touch it with less force?  What are the biggest challenges for a roller coaster designer?  When does the marble have both kinetic and potential energy?  Where does the energy of the marble go?  What is the relationship between potential energy and height?  What is the relationship between kinetic energy and velocity?







