Roller Coasters - Quarter 3 Project
Purpose: To design a roller coaster that provides thrills (g-forces & vertical loops), no
spills (marble makes it the whole length of the coaster without falling out), and a

maximum ride time.

Targets:

B2. Skills and Traits of Technological Design
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D3. Matter and Energy

i. Explain the relationship between kinetic and potential energy and apply the knowledge
to solve problems.

Specifications:

*  You may work with a partner.

* A glass marble or steel ball will “ride” your roller coaster. You must provide this
object for testing day. Bring extras in case you lose one.

* The marble/ball will be released from rest at the top of the first hill.

* The base of the coaster may not exceed 75 cm X 75 cm.

* The height of the coaster may not exceed 100 cm.

e All parts of the coaster (including decorations) must fit within a 75 cm X 75 cm X
100 cm box as shown below.
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* The starting position at the top of the first hill should be clearly marked. The steel
ball or glass marble must end in a designated area or container.
* No motors or propulsion systems other than gravity!



Before Testing Day:

Before building your coaster, use the metal track with a loop in your classroom to
determine how the height of the hill relates to the diameter of the loop for a ball to
make it around the loop without falling out.

Take photos of your coaster from several perspectives and bring them the day of
the competition. If digital, also email them to pperry@lewistonpublicschools.org
for inclusion on the class website.

Testing procedure/Calculations

Marble/ball will be released at the beginning of the coaster and timed (with either
photogates or a stopwatch) until it reaches the end.

Final time will be the longest of three trials. If the marble falls off the coaster
during a trial, you lose that trial.

Calculate what the potential and kinetic energy of the marble would be if no
energy were dissipated due to friction for 5 spots of differing heights on your
track. Label these spots with the letters A-E on your coaster. Spot “A” should be
the top of the first hill.

Prelab Data: (using metal loop-de-loop track in class)

diameter of metal loop = cm
height of drop to make it around loop = cm
ratio of drop height to loop diameter =

Data from testing day:

mass of marble = g= kg

Time to complete rollercoaster
Trial 1 (s) | Trial 2 (s) | Trial 3 (s) | longest time (s)

Spot on track | Height above lowest | Height above lowest
point on coaster (cm) | point on coaster (m)
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Calculations: (show work on the back)

Spot on track | Potential energy (j) | Kinetic energy (j)
A
B
C
D
E
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