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Regents Physics

Mrs. P

Title: The Roller Coaster of Life or Death?

Hypothesis: I predict that this roller coaster is not safe based on the information and computations I did.

Materials:
· Pencil

· Paper

· Calculator

· Microsoft Excel

· Microsoft Word

· Ruler

· Markers

· Graphing paper

· Worksheet

Procedure:           

· Find the slopes for each point in each of the three graphs. 

· Graph the three graphs on paper and excel and connect them. 

· For each of the three graphs split it into 4 quadrants by looking at the pattern of the slope, shape, and pattern on the graph.

· Making a total of 12 quadrants when the three graphs are connected.

· Then, figure out the type of curve on each quadrant. 

· Next, for each quadrant pick two coordinates and do the y=mx+b equation.

· You find the b for each of the two points for each quadrant.

· If the two answers for b are the same then that quadrant or part of the roller coaster is stable.

· If the two answers don’t match then that quadrant or part of the roller coaster is unstable.

· By following this procedure you will determine and find out if the roller coaster is stable or unstable making it safe or unsafe. 

Data: 

· Worksheet- Chapter 3 Critical Thinking Positions Along A Roller Coaster

· Coordinates of each graph

· Slopes of each point on each of the three graphs

· y=mx+b equations for each of the roller coaster lab

· Hand written graphs of the roller coaster lab

· Excel graphs of the roller coaster lab

Rollercoaster Lab Equations

1st Graph y=mx+b equations

Quadrant I

(3, 2) 2=(1)(3)+b 2=3+b b=-1

(4, 4) 4=(2)(4)+b 4=8+b b=-4

Quadrant II

(11, 17) 17=(-4)(11)+b 17=-44+b b=61

(12, 3) 3=(-4)(12)+b 3=-48+b b=51

Quadrant III

(15, 17) 17=(4)(15)+b 17=60+b b=-43

(17, 24) 24=(3)(17)+b 24=51+b=-27

Quadrant IV

(23, 38) 38=(3)(23)+b 38=69+b b=-31

(24, 40) 40=(2)(24)+b 40=48+b b=-8

2nd  Graph y=mx+b equations

Quadrant I

(2,11) 11=(0)(2)+b 11=0+b b=11

(7, 5) 5=(-1)(7)+b 5=-7+b b=12

Quadrant II1

(21, 2) 2=(.5)(21)+b 2=10.5+b b -8.5

(13, 2) 2=(-3)(13)+b 2=-39+b b=41

Quadrant III

(27, 3) 3=(1)(27)+b 3=27+b b=-24
(31, 7) 7=(1)(31)+b 7=31+b b=-24

Quadrant IV

(35, 5) 5=(-1)(35)+b 5=-35+b b=40
(38, 2) 2=(-1)(38)+b 2=-38+b b=40

3rd Graph y=mx+b equations

Quadrant I

(2,11) 11=(0)(2)+b 11=0+b b=11

(4, 8) 8=(-3)(4)+b 8=-12+b b=20

Quadrant II

(8, 2) 2=(2)(8)+b 2=16+b b=-14

(10, 8) 8=(3)(10)+b 8=30+b b=-22

Quadrant III

(12, 8) 8=(-2)(12)+b 8=-24+b b=32

(4, 2) 2=(-3)(14)+b 2=-42+b b=44

Quadrant IV

(18, 3) 3=(3)(18)+b 3=54+b b=-51

(23, 2) 2=(-3)(23)+b 2=-69+b b=71

Rollercoaster Lab Graph Slopes

1st Graph Slope

1-0/2-1=1/1=1

2-1/3-2=1/1=1

4-2/4-3=2/1=2

7-4/5-4=3/1=3

11-7/6-5=4/1=4

17-11/7-6=6/1=6

21-17/8-7=4/1=4

22-21/9-8=1/1=1

21-22/10-9= -1/1= -1

17-21/11-10= -4/1= -4

13-17/12-11= -4/1= -4

12-13/13-12= -1/1= -1

13-12/14-13=1/1=1

17-13/15-14=4/1=4

21-17/16-15=4/1=4

24-21/17-16=3/1=3

27-24/18-17=3/1=3

29-27/19-18=2/1=2

31-29/20-19=2/1=2

33-31/21-20=2/1=2

35-33/22-21=2/1=2

38-35/23-22=3/1=3

40-38/24-23=2/1=2

2nd Graph Slope

11-11/1-0=0/1=0

11-11/2-1=0/1=0

8-11/4-2= -3/2=-1.5

5-8/7-4= -3/3= -1

1-5/11-7= -4/4= -1

0-1/17-11= -1/6= -.167

2-0/21-17=2/4=.5

5-2/22-21=3/1=3

8-5/21-22=3/-1= -3

10-8/17-21=2/4= -.5

8-10/13-17= -2/-4=.5

5-8/12-13= -3/-1=3

2-5/13-12= -3/1= -3

0-2/17-13= -2/4= -.5

0-0/21-17=0/4=0

0-0/24-21=0/3=0

3-0/27-24=3/3=1

5-3/29-27=2/2=1

7-5/31-29=2/2=1

7-7/33-31=0/2=0

5-7/35-33= -2/2= -1

2-5/38-35= -3/3= -1

0-2/40-31= -2/2= -1

3rd Graph Slope

11-11/2-1=0/1=0

11-11/3-2=0/1=0

8-11/4-3= -3/1=-3

5-8/5-4= -3/1=-3

1-5/6-5= -4/1=-4

0-1/7-6= -1/1=-1

2-0/8-7=2/1=2

5-2/9-8=3/1=3

8-5/10-9=3/1=3

10-8/11-10=2/1=2

8-10/12-11= -2/1=-2

5-8/13-12= -3/1= -3

2-5/14-13= -3/1= -3

0-2/15-14= -2/1= -2

0-0/16-15=0/1=0

0-0/17-16=0/1=0

3-0/18-17=3/1=3

5-3/19-18=2/1=2

7-5/20-19=2/1=2

7-7/21-20=0/1=0

5-7/22-21= -2/1= -2

2-5/23-22= -3/1= -3

0-2/24-23= -2/1= -2

Analysis:
·   In this Roller coaster the quadrants that have a result for b that matches means that the portion of the roller coaster is stable.

· If the roller coaster quadrants have two different results for b it means that the portion of the roller coaster is unstable.

· In the 1st graph in quadrant I the results are unstable.

· Quadrant II the results are unstable.

· Quadrant III the results are unstable.

· Quadrant IV the results are unstable

· In the 2nd graph in quadrant I the results show that you need to keep watch.

· Quadrant II the results are unstable.

· Quadrant III the results are stable.

· Quadrant IV the results are stable

· In the 3rd graph in quadrant I the results are unstable.

· Quadrant II the results are unstable.

· Quadrant III the results are unstable.

· Quadrant IV the results are unstable.

Conclusion: The roller coaster track is not safe because there are tracks in the roller coaster that are unstable. Only a few are stable but most of them are not. This proves that my hypothesis for this experiment is correct.

Reference: Given data in class
