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o Adult supervizion recommended when uging utility knife

Abstract

This is a really fun project even if you don't like going on roller coasters yourself. You'l build a roller coaster track for
marbles using foam pipe insulation and masking tape, and see how much of an initial drop i= required to get the marble
to "loop the loop." It's a great way to leam about how stored energy (potential energy) is converted into the ensrgy of
motion (kinetic enengy).

Objective

The goal of this project is to build a roller coaster for marbles using foam pipe insulation and to investigate how much
height is needed in order for the marble to run through a loop of fixed size.
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Background Research

» Do your background research
so that you are knowledgeable
about the terms, concepts, and
guestions pertaining to your project.

* The sticker below allows students
to view-at-a-glance all the
components for their research
required by their project.

* These components are located

right after the project’s Introduction.
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How To ...

» Use the teacher provided
worksheets or MS Word templates,
available via email.

SaRivera@PinesCharter.net
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The illustration above shows how to measurs "rise” and "run” in order to calculate the average slope of the
in to the loop.

How much height (nse) will be required to successfully navigate a gi size? A foam roller coaster for marbles is

easy to build, so try it for yourself and find out!

/
7 Terms and Concepts
N\ To do this project, you should do research that enables you to understand the following temys,

= Potential ensrgy (stored energy)

= Kinetic energy (energy of motion)

« Conservation of energy (basic law of physics)
+ Gravity

= Velocity

» Friction

= Slope (risefrun)

1 Questions

= How high do you have t he starting point of your roller coaster in order for the marble to "loop-the-loop"?

3 Bibliography

= Here's a good webpage on kinetic and potential energy applied to roller coasters:
Houghton Mifflin Company. (n.d.). Energy and Mofi~~ S nrdicn Dloan: Rinsmind Befebdonind 8ot 20 044
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Background Research

Each project has different
requirements for students to gain
the background knowledge they
need to succeed at completing
the project.

Count the number of “bullets” for
each component.

Terms and Concepts — find the
definitions of these vocabulary words
Questions — answer these questions

in complete sentences

Bibliography — read 2 or more sources
from the bibliography list to help you with
your research and find the definition to
terms or answers to questions. If these
sources are insufficient then search for

other sources in the library or the internet.
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« This short animation explains kinetic energy and potential energy:
Brain POP. (n.d.). Kinetic Energy. Brain POP Animated Educational Site for Kids. Retrieved August 23, 2007,
from htip:/fwww_brainpep.conm/sciencelenergy/kineticensrgy/ (ntip:mwww.brainpop. comsclance’anergy kinaticenargy!).

* Here is a good reference for more advanced students:
Henderson, T. (2004). Work, Energy, and Power. The Physics Classroom and Mathsoft Engineering &
Education, Inc. Retrieved August 23, 2007, from http://www.physicsclassroom.comiClass/energy/uSiic.htmi
(Nittp://wwa physicsclassroom comyClass/energy/usi 1¢. rtm).

Materials and Equipment
To do this experiment you will need the following materials and equipment:

« At least two 6 foot (183 cm) sections of 1-1/2 in (about 4 cm) diameter foam pipe insulation
« Glass marbles

= Utility knife

= Masking tape

« Tape measure

* Bookshelf, table, or other support for roller coaster starting point

Experimental Procedure

Note: use the utility knife with care. A fresh, sharp blade will make cutting the insulation easier.

1. Do your background research so that you are knowledgeable about the terms, concepts, and questions, above.
2. Cut the foam pipe insulation in half (the long way) to make two U-shaped channels.
a. The illustration below shows the foam pipe insulation, end-on.

marginal
notes and/or
questions

The illustration above shows the cross-section at one end of the foam pipe insulation.

b. The insulation comes with one partial cut along the entire length. Complete this cut with the utility knife
(yellow circle in the illustration above).

c. Make a second cut on the other side of the tube (yellow line in the illustration above), along the entire
length of the tube.

d. Youll end up with two separate U-channel foam pieces. You can use masking tape to attach pieces end-
to-end to make the roller coaster track as lon
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Background Research

» The sticker below, placed near
the project’s Experimental
Procedure, is used as a reminder
that the first step for all projects is
the same; do your background
research.




