Roller Coaster Design Project: 
Objective:  
To design and build a working scale model of a rollercoaster ride.  

Design Team Size:  
No more than 4 Physics IK students.

Criteria:  

Your coaster must be built to the following specifications:

1.  Your coaster may be as large as you want but it must be     

     able to be set up inside the classroom.  

2.  The normal force on the rider must be greater than or    

equal to 0 at all times (coaster must be on track at all times)    

     and must be a calculated value of 0 at least in one position (point B).

3.  Maximum acceleration on rider = 5 g (beyond this, you are 

     risking having your riders pass out).

4.  Your coaster must include at least the following points (in 

     any order, clearly labeled; refer to #5 under written work):





A. top of 1st hill





B. top of other hill (where Fn = 0)





C. bottom of vertical loop (going into the loop)





D. top of vertical loop (rider is upside down)





E. midway through horizontal loop

F. Your Gimmick (something that makes your coaster special)

5.  Your ride should be a continually operating rollercoaster, i.e., it will need    

     a “motor” to lift the coaster at the end of the ride back to the top of the 
     first hill.  Full credit will be given for automatic methods and partial     

     credit for manual methods.  

6. The “car” for the rollercoaster must have one of its dimensions be 3/4 in. 
Written Work:    The following should be turned in with your project (typed and in order):




1.  Title Page (Grading Rubric)




     Name of Coaster




     Group member names with class period

2. Scaled drawing with points labeled, sections marked, and radii labeled. 
3. Description with diagram of Gimmick
4.  Force diagrams, Newton's 2nd Law equations with qualitative equations solved for the normal force, and energy bar graphs at each point A-F.
5.  Data and calculations for friction per meter of track.  This should be set up and presented like a lab write up.  

6.  a)  A spreadsheet showing measured or calculated data (height, curve radii, distance from previous point, cumulative distance from start, potential energy, kinetic energy, cumulative internal energy, speed, normal force, acceleration at each point, in g's, and mechanical and internal energy) See spreadsheet on Schoolwires.
b)  The spreadsheet with the formulas.  Go to Tools, Options, check mark Formulas.
7.  Description with diagram of method to lift your coaster to the top of the    

     first hill.
	Rollercoaster Project Grading Rubric

Name of Rollercoaster: _____________________________

Group Members (Name and Period):

____________________________                                        ____________________________

____________________________                                        ____________________________



	Grading Criteria
	Points Possible
	Points Received

	Normal force minimum is met


	10 points
	

	Acceleration maximum is met


	10 points
	

	Scale drawing


	10 points
	

	Data/Calculations for friction force


	10 points
	

	Force diagrams and equations


	24 points
	

	Energy diagrams


	12 points
	

	Desc/diagram of Gimmick


	5 points
	

	Desc/diagram of method to lift your coaster


	5 points
	

	Written report, presentation, neatness, and clarity


	14 points
	

	Total Points
	
	


	Rollercoaster Project Grading Rubric

Due Date:  February 17th

Name of Rollercoaster (should indicate theme): _____________________________________

Group Members (Name and Period):

____________________________

____________________________

____________________________

____________________________



	Grading Criteria
	Points Possible
	Points Received

	Size specifications met and appropriate materials are used
	30 points
	

	Normal force minimum is met


	10 points


	

	Theme Presentation
	15 points


	

	Additional Energy Method

     Automatic

     Manual

     No Method
	20 points

10 points

0  points
	

	Creativity


	15 points


	

	Coaster operates one complete loop without any stops
	10 points (2 pts deducted per stop)


	

	Total Points


	
	





Due Dates:








January 13








January 21

















January 29








