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The Great Roller Coaster Challenge
[image: image2.png]COST OF MATERIALS

Type Cost Type Cost
Column $0.50 Straight track |$1.00
Beam $0.50 Sharp turn $1.25
Diag. Support $0.10 Wide turn $1.25
Shelf $0.05 Funnel $2.50
Bracket $0.05 Loop $1.50





Overview: Six Flags Great Adventure in nearby Jackson, NJ is considered one of the best theme parks in the world. They have issued a challenge to roller coaster designers to determine who should build their next coaster.  You’ll need to prove you can design an exciting roller coaster that meets their requirements.  Engineers use their knowledge of physics to create rides that consistently and safely work for years to come. They must take into account velocity, acceleration, freefall, inertia, momentum, circular motion and energy when designing and creating coasters. Let the best coaster win!


Materials Needed: 

Paper roller coaster structure delivery


Cardboard base

Tape 







Roller coaster instructional manual (on website)

Scissors






Ruler

Your own, chosen ornaments/embellishments


Objective: You and a team of four will design and build an Incomplete Circuit Rollercoaster that maximizes the attractiveness, safety and thrill of the ride. Your coaster must be built on a 2 x 2 ft piece of cardboard.
 Prizes: An extra credit prize will be given to the coaster with highest number of peer votes in the categories of: 

1. Best Engineered: Sleek and SAFE ride, Novel/Creative Design, Can Be Easily Built

2. Best Theme: Definite Theme of Ride, Would Attract Visitors, Wonderfully Advertised

3. Highest Rider Enjoyment: Realistic, High G-Forces, Unexpected Thrills, Long Ride Duration

Procedure: While trying to spend as little money as possible, build a paper roller coaster using the supplies that you are provided.  The roller coaster should be exciting, sturdy (can be turned upside down and shaken before testing), and take a long time for the marble to travel from the start to the finish.  Look at the scoring sheet below before you begin your research log.  GOOD LUCK!



Scoring of Roller Coaster Performance and Peer Voting to Determine Challenge Winner
	Category
	Points

	Total Time (5 trials) each second = 1 point
	

	Reliability bonus (30 points if all trials reach the bucket)
	

	Height > 30 cm and < 100 cm (10 points)
	

	Track length > 150 cm (10 points)
	

	At least one loop (10 points)
	

	At least six turns (10 points)
	

	Bucket to catch marbles fixed at end of track (10 points)
	

	Uphill sections (5 points for each track section that a marble goes uphill)
	

	Best engineering bonus (10 points)
	

	Best theme bonus (10 points)
	

	Most rider enjoyment bonus (10 points)
	

	Run times b/w 15-19 seconds (10 points)
	

	Run times b/w 20-29 seconds (15 points)
	

	Run times 30 seconds and over (25 points)
	

	Cost of materials ($1 = 1 point)
	-

	Final score (total construction score – cost)
	


Products:

You and your team have designed, built and tested your rollercoaster. Now, you need to advertise your coaster to attract customers who would want to pay to ride it. The cheapest way to reach people is to make a paper flyer to advertise your ride. A more expensive but effective way of reaching a large amount of people is advertising on television. Your group will have the option of individually making a paper flyer or, as a group, making a video advertisement. Your flyer or video should include all of the following parts: 

	Components of Rollercoaster Required in Student Flyer or Group Video

	1. Name for your Rollercoaster

	2. Colored Picture (Flyer) or Video (Video Advertisement) of Rollercoaster

	3. Descriptive “Pitch” to advertise or “sell” your coaster. Must include written (flyer) or spoken (video) description of the features of the coaster. If written, must be at least one paragraph, if spoken, 20 seconds.  This is the thing that gets people excited to come and ride your coaster.

	4. Table of Rollercoaster Specifications (SPECS) that includes (with proper units): 
- Track Length 

- Ride time summary

- Tallest Drop Height

- Number of Direction Changes

- Number of Declines
- Number of Inclines 

- Number of Inversions 

- Average Speed

- Top Speed (extra credit)

	5. Diagram (Picture) of the Rollercoaster with the following parts labeled: 

- Location of negative acceleration

- Location of positive acceleration 

- Location of Velocity Change (due to change in direction)
- Location of Centripetal Force

- Location of Largest Momentum

- Location of Largest Potential Energy

- Location of Largest Kinetic Energy

- Location of where Potential Energy = Kinetic Energy


Name: _________________________           Name: ________________________  
Name: _________________________          Name: _________________________

The Rollercoaster: Grading Criteria and Rubric

	Description
	Points Earned
	Points Possible

	Rollercoaster Design & Performance (25 points total)
	
	

	Rollercoaster is creative and original design 
	
	15

	Each rollercoaster ride time is at least 10 seconds
	
	10

	Sketch & Budget (15 points total)
	
	

	Rollercoaster Sketch includes proper terminology from research
	
	10

	Sketch shows quantities and balance sheet for all materials used in rollercoaster build
	
	20

	Sketch includes proper length, width, height dimensions
	
	5

	Extra Credit / Deductions
	
	

	Rollercoaster Vertical Loops (Inversions): +2 per loop
	
	2 or more

	Rollercoaster Ride Time: +2 for every additional 5 seconds
	
	2 or more

	Winner of Best Engineered Coaster (+2)
	
	2

	Winner of Best Thematic Rollercoaster (+2)
	
	2

	Winner of Highest Rider Enjoyment Rollercoaster (+2)
	
	2

	Group Subtotal
	
	60


	Individual Contributions (60 points)

Names:
	
	
	
	
	Points Possible

	Rollercoaster Advertisement (50 points)

Flyer (Individual) or Commercial (Group)
	
	
	
	
	

	Component #1: Rollercoaster Name 
	
	
	
	
	5

	Component #2: Rollercoaster Picture
	
	
	
	
	5

	Component #3: Rollercoaster “Pitch”
	
	
	
	
	10

	Component #4: Specifications Table

(2 points per specification (SPEC) – 8 total)
	
	
	
	
	16

	Component #5: Rollercoaster Diagram

(2 points per labeled part – 8 total) 
	
	
	
	
	14

	Other Requirements (10 points)
	
	
	
	
	

	Group Work Survey completed 
	
	
	
	
	5

	Each person made a fair contribution to the work
	
	
	
	
	15

	Individual Subtotal
	
	
	
	
	70

	TOTAL PROJECT GRADE
	
	
	
	
	130


FINAL Research Page (EACH MEMBER WILL HAND IN THEIR OWN)
This page will be used to amass information on roller coaster design and track feature research.  Use the website below and you will work through all the RED UPPER CASE AND UNDERLINED headings to gather a greater understanding of not just the history of roller coasters and the physics behind them.  This and the next page should be FULL!
http://physicsquest.homestead.com/rollercoaster.html
Research Page Continued
FINAL ROLLERCOASTER SKETCH (Draw in landscape if you need the additional room)
(Designed with the help of the Roller Coaster Game: http://www.funderstanding.com/educators/coaster/)
Includes:  -     Rollercoaster Terminology (decline, camelback, dip etc.)
· Labeled Materials
· Proper Dimensions (length, width, height)

Design Objectives.  You must meet all of the following requirements:


Height maximum is 100cm


Track length must be at least 150cm


At least one loop


At least 6 turns


Bucket at the end that catches the marbles


Theme 





Testing.  After done building, Mr. F will test your roller coaster by placing one marble at a time on it.  Record the amount of time that it takes for each marble to reach the bucket at the end of the track.  If the marble gets stuck or falls off the track, write N/A for that trial. 


Trial #1 _____ s                  Trial #2 _____ s


Trial #3 _____ s                  Trial #4 _____ s


Trial #5 _____ s                  


Total time for all trials = ____________ s














