Steel vs Wooden Roller Coaster Lab: Student Handout
 Mathematics 


Name _________________________________ NEED FOR SPEED!
Steel Roller Coasters- Does height have anything to do with speed?  Could you predict the speed based on the height?
	Coater
	Height (feet)
	Speed (mph)

	Kingda Ka 
(Six Flags New Jersey)
	456
	128

	Top Thrill Dragster
(Cedar Point- Ohio)
	420
	120

	Superman the Escape
(Six Flags- Calif)
	415
	100

	Millennium Force
(Cedar Point- Ohio)
	310
	93

	Titan
(Six Flags Texas)
	245
	85

	Goliath
(Six Flags Georgia)
	235
	85

	Nitro
(Six Flags NJ)
	230
	80

	Superman Ride of Steel (Six Flags New England)
	221
	77

	Viper (Darien Lake)
	121
	50




[image: http://www.amusement-park.info/pictures/photos/1136c01.jpg][image: http://www.rideofsteel.com/images/home3.jpg][image: http://www.sixflags.com/parks/darienlake/images/predator2.jpg]
Figure 1 Kingda KA		Figure 2 Superman		Figure 3 Viper  
1.) Input the height as the x variable and the speed as the y variable.  Use Linear Regression to determine the LINE OF BEST FIT, to find the formula to use.
y = ax + b 
a =	 b=	y=

2.) Interpret the slope in terms of this context:


3.) Interpret the y intercept in terms of this context:


4.) If the Steamin Demon at Great Escape is 95 feet tall, what would the expected speed be?  Show Work
[image: http://www.coasterfanatics.com/photos/3f419b9c0eb892457b8dc44cf48d827c.jpg]

5.) If the Boomerang at Great Escape is 116 feet tall, what would the expected speed be?  Show Work


6.) Determine how well the data fits a linear regression and explain how you determined this.

Wooden Coasters-   Faster?  Better?   Does the height and speed of a wooden roller coaster also have a linear relationship?

	[bookmark: _GoBack]Coater
	Height (feet)
	Speed (mph)

	Son of a Beast
(King Island Ohio)
	218
	78.4

	El Toro
(Six Flags- NJ)
	181
	70

	Voyage
(Holiday World Indiana)
	163
	67.4

	Mean Streak
(Cedar Point- Ohio)
	161
	66

	Texas Giant
(Six Flags Texas)
	143
	64.8

	American Eagle
(Six Flags Illinois)
	127
	66

	Colossus
(Six Flags Calif)
	125
	62

	Predator 
(Darien Lake)
	95
	50

	Cyclone
(Coney Island NY)
	85
	60



[image: http://upload.wikimedia.org/wikipedia/commons/thumb/5/51/PKI-Son_of_Beast.jpg/250px-PKI-Son_of_Beast.jpg] 	[image: http://upload.wikimedia.org/wikipedia/en/thumb/7/75/Colossus11.jpg/250px-Colossus11.jpg] 	[image: The Texas Giant. A large wooden roller coaster at Six Flags Over Texas in Arlington, TX]
Figure 4 Son of Beast		Figure 5 Colossus		Figure 6 The Texas Giant
7.) Input the height as the x variable and the speed as the y variable.  Use Linear Regression to determine the LINE OF BEST FIT, to find the formula to use. 
y = ax + b 
a =	 b=	y=
8.) Interpret the slope in terms of this context:


9.) Interpret the y intercept in terms of this context:


10.) If the Comet at Great Escape is 85 feet tall, what would the expected speed be?  Show Work
[image: ]
Figure 7 Comet

11.) If the Cyclone at Six Flags New England is 112 feet tall, what would the expected speed be?  Show Work
[image: ]
Figure 8 Cyclone
12.) So, which is faster? Wooden or steel?  Make a prediction and explain your reasoning.

13.) How can we verify your prediction? Can we compare both linear equations on a grid and make a determination if steel coasters are faster than wooden coasters?  
Graph the two linear equations you found in your previous work.  Think about what domain and range are appropriate for the context. Label your lines. 
[image: ]
14.)  Use the graphing calculator to graph the lines and compare your grid above to the calculators.   Y=, type in both equations and select GRAPH . You may need to adjust the WINDOW with appropriate min and max depending on your domain and range.

15.) Comparing the two lines which has the higher speed?  Explain what you notice about the graphed lines.


16.) Find the intersection point using the graphing calculator. 2nd, CALC, #5 INTERSECTION, ENTER, ENTER, ENTER   What does this point of intersection indicate in regards to the context of the problem?


17.) By compiling all the information you just received, determine which is faster, steel or wooden roller coasters. Explain
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