Project 1:  Roller Coaster Design
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Introduction
This past summer, Carowinds decided to upgrade their park by adding another roller coaster.  According a statement released in July, “Carowinds’s commitment to family amusement means we must continually look for new and exciting rides.”  
Carowinds executives have contacted the <insert your school’s name> design firm to help come up with new ideas.  
Working with your design team, your task is to design and present a new roller coaster concept to Carowinds executives.  Once accepted, architectural teams at Southern Engineering will convert your concept into architectural plans.    
Concept Considerations
During the design process, think about the following questions:  What would a person on this roller coaster experience?  How might this roller coaster experience be different from other roller coasters?  How will you ensure that this roller coaster is safe?  Approximately how long will this ride last?  Which age-group would most enjoy this roller coaster?  
While you can probably answer a few of these questions now, you will need some new physics knowledge to answer the rest.  Where appropriate, you will need to apply physical principles to your design to prove that it works and is safe.  These calculations and concepts must be present in your final concept report.  
Project Timeline
You have three weeks to complete this task.  To ensure that your team stays on pace to finish, you will make three presentations of your design.  Your first presentation will be one week from today, at which time you will present a rough-draft of your concept to engineering firms at Southern.  Your second presentation will be two weeks from today, at which time you will present a more detailed draft of your concept.  This second draft should include heights for each hill on the roller coaster.  The third presentation will occur three weeks from today, at which time you will present your final design to your peers.  
Communication with the Southern Engineering firm will occur in a variety of ways, including web/video-conferencing and blogging.  More details are forthcoming.  

Final Presentation Grading Rubric

	Category
	Advanced
	Proficient
	Basic
	Novice

	
	
	
	
	

	Description of Riders’ feelings


	Presentation correctly describes how a rider would feel in all parts of the coaster, and why
	Presentation describes how rider would feel on most parts of the coaster, with explanations given for some, but not all, parts
	Presentation describes how rider would feel on a few (2 or 3) parts of the coaster
	Presentation neglects description, or incorrectly describes the riders’ feelings

	Description of physics concepts


	Project clearly identifies and correctly discusses all relevant physics concepts
	Project identifies and correctly discusses a majority of physics concepts
	Project identifies most physics concepts, and attempts to discuss those concepts
	Project either neglects physics concepts, or incorrectly describes those concepts

	Mathematical Analysis of Ride


	Project has sufficient numerical justification for every number 
	Project uses math to support most (greater than 2/3) of its dimensions
	Project has limited (1/3 – 2/3) mathematical support
	Project has no mathematical support, or incorrect mathematical support

	Safety Analysis


	Project clearly and correctly discusses all of its safety features, using physics to justify the features
	Project discusses most of its safety features
	Project briefly discusses a minimum number (1 or 2) of safety features
	Project either neglects safety, or incorrectly describes safety features

	Presentation


	Presentation is clear, easy to understand, and visually appealing
	Presentation is easy to follow and clear
	Presentation contains all necessary parts, but difficult to understand
	Presentation is missing components, and difficult to follow

	Roller Coaster Design
	All parts of the model visible, clearly labeled, and easy to understand
	Most parts of the coaster are visible and labeled
	Some parts labeled on the model
	No labels given on model, parts missing from the roller coaster


