Roller Coaster Physics Honors
Converting Potential Energy to Kinetic Energy
Student Prompt:

Purpose: Design and build the wildest roller coaster to investigate how much of the potential energy of a marble at the start is converted to kinetic energy at various points along the track.
Criteria:  Your roller coaster should have at least
· 2 hills (the start hill/drop does not count), 1 turn and 1 vertical loop and 1 jump.  You may do extra loops, hills or turns for extra credit
Materials:  
· 6 ft (2m) x 2 of insulation tubing 
· scissors

· tooth picks 

· tape, duct tape
· support material like wood sticks or paper cups supplied by team
· marble

· stop watch & ruler 

Procedure: 
1. You and your team will design your roller coaster and must submit your design first for approval before starting your construction.  The design must be neatly drawn on a piece of white paper and measurements clearly indicated and presented to the teachers to be signed off on before construction can begin. 

- Foam tubing will serve as the track and these can be cut to fit your design. Your coaster needs to be designed  and constructed with the criteria mentioned above.
2. You will have 2 days to construct and test your design. USE THE RUBRIC!!
- You will use the sections of foam tubing you were given. You can use less but you may not use more than 12 feet!
- You may use anything to support or hold together your design. Toothpicks, masking tape and duct tape will be provided. Anything else you want to use must be supplied by your group


- The design must stand or stay up on its own. Be creative

3. You will need to fill out the tables in the results section showing the Total Energy (TE), Potential Energy (PE), Kinetic Energy (KE), and velocity (v) estimates for a minimum of 4 points on your coaster.  Except for point A, these MUST be DIFFERENT for each member of the team. 

- Don’t forget to mark these points on your design


-Don’t forget to get the mass of your marble!
4. You will also need to estimate the velocity of the marble as it rolls off the track.  For this, you need to measure the length of the roller coaster from where the marble starts to the base where the marble ends its trip and time the marble as it rolls down your coaster. Fill in the table with data collected.

- Don’t forget to run multiple trials and get average time.

- Don’t forget to time the trials!

5. Each group will need to record the marble completing a perfect run on the roller coaster and present it to the class. The entire group must make the demonstration in front of the class and speak about their coaster. 
YOU WILL NEED TO TURN IN:


· Design of your rollercoaster with the points that you calculated PE, KE, TE and v on as well as all heights (Each person) 
· Results page with all data collected  (TYPED - each person)
· Inquiry Questions (TYPED - each person)
· Video – emailed to teachers (One per group)
Results:

PE = mgh                 KE = ½ mv2        v = √ 2KE                   v=d/t                   g = 9.8 m/s2
                                                                      M
	Name of Roller Coaster


	

	Mass of Marble 

****you must covert from g to Kg!!!!*****

	

	Length of Roller coaster (m)
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**in meters not cm***
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	Total Energy


	
	
	
	


Inquiry Questions:

These must be typed and in complete sentences. You must use your data to answer the questions. 

1. Which points on your roller coaster had the most Potential Energy (use your data)? Explain why that point had the most PE.
	


2. Which points on your roller coaster had the most Kinetic Energy (use your data)? Explain why that point had the most KE.
	


3. At which point was the marble going the fastest on your rollercoaster?  Which point was it going the slowest?

	


4. Identify all the forces or energies acting on a passenger while riding a rollercoaster.
	


5. What part of the rollercoaster failed the first few times you tried it? How was your team able to fix it?
	


6. What would you do like to differently in constructing a roller coaster in the future?

	



	Roller Coaster Project Rubric
	

	Looking For…
	4

Beyond Proficient!
	3

Proficient
	2

Below Proficiency
	1

Significantly Below Proficiency
	Score

	Roller Coaster

HS-PS3-3
	Has more than the appropriate number of hills, loops and/or turns

Multiple successful trials
	Has the appropriate number of hills, loops and/or turns  

Multiple  successful trials 
	Missing one loop or a hill or turn. 

Trials not successful most of the time 
	Missing numerous loops, hills or turns.

No successful trials were completed
	X 2



	Workmanship & Theme

HS-PS3-3
	Fully participated in building and designing

Very neat and clean finish. Stable design 

No excessive tears, glue, tape, etc
	Fully participated in building and designing

Neat and clean finish.

Mostly stable design
	Did not participate fully in designing or building.

Finish is unclean with numerous bits and pieces of tape, toothpicks

Unstable at times
	Did not participate in building and designing.

Extremely messy and not aesthetically pleasing

Design is unstable and needs to be supported by persons
	X2

	Calculations

HS-PS3-1
	Calculations done correctly.

All data is collected and correct 

All Units correct
	Few calculations done incorrectly or missing units.
	Large errors in calculations for more than 1/3 of the calculations

No units or incorrect units
	Errors are incomplete or Mostly incorrect

No Units used
	X2

	Inquiry Questions


	All questions answered fully and correctly with obvious understanding and vocab
	4 out of 5 questions answered correctly w/data
Or 

All questions answered and mistakes do not interfere with understanding
	3 out of 5 questions are answered correctly 

or 

Most answers show lack of understanding

Or

No data is used
	Most answers are incorrect or there are clear misunderstanding in concepts

Mistakes interfere with understanding
	X2

	Presentation
	Whole team presented video of rollercoaster

Video was clear and easy to see

Narration was clear and understandable

All components were discussed fully and clearly.
	Whole team presented video of rollercoaster

Video was clear and easy to see

Narration was understandable
All components were discussed.
	Some of team presented video of rollercoaster

Video was unclear and difficult to see

Narration was unclear.

Missing a component of presentation 

Presentation not taken seriously


	A presentation was made but it was unclear and hard to see or understand

Missing multiple components

Presentation not taken seriously, obvious lack of practice
	

	Teamwork
	Team has worked well together to produce an effective and strong product, with equal distribution of tasks
	Some team members worked harder than others in completing the project
	Most on the work has been done by one or two persons
	Team did not work well together

There was fighting about designs or work and/or refusal to do work

One person did most work
	


