Cassel/Building a Bridge/Graphing/Part I (100 points) 


Students are given 40 straws, a box of straight pins and a 4 inch by 19 in sheet of poster board. They build a bridge with a maximum length of 19 inches. The students are told that they cannot put any pins inside the straws. After the bridges are completed, a cup is suspended across the middle of the bridge by string. The teacher then braces the bridge across two tables. The students collect data until the bridge collapses. 
It is important for the student to understand that data collected and recorded on a table is usually transferred into some other form. There are 4 ways that data are represented. The representation of the data is most important as we try to analyze the data we’ve collected.
1. set of ordered pairs

2. table
3. graph

· line graph

· scatter plot
· box-and-whisker plot

· bar graph

4. mapping

The method of graphing that is chosen is dependent upon the information we are trying to organize. We will use a scatter plot to see two different relationships:

1. the relationship between the height of the bridge versus the number of marbles in the cup, and,
2. the relationship between the deflection versus the number of marbles in the cup

Part 1: Height of Bridge versus the Number of Marbles in the Cup (100 points)

1. On graph paper, graph Height of Bridge (in cm) versus Number of marbles.

· Name the graph: Height of Bridge versus the Number of Marbles

· Label the x-axis as “Number of Marbles”.

· The minimum x-value is 0. Use multiples of 5 or 10. 

· Determine the maximum x-value by looking at total number of marbles your group used in the table on the data collection sheet. Use a multiple of 5 (or 10) above the maximum number of marbles your group successfully used in your activity.

· Label the y-axis as “Height of Bridge (in cm)”. 

· The minimum y-value is not 0. Use an integer lower than your LOWEST height on the y-axis. (Draw a “cut-away” on the y-axis to show that you’ve omitted some numbers that are not needed in the graph.) 

· The maximum y-value should be 75 (cm), since the height of the tables is 75 cm.

· Graph the ordered pairs (Column 1, Column 2) from the data collection sheet. 

1. Now you will write an equation of the “best-fit line.”

· Pick two representative points from the graph. Try to pick two points that show approximately the same number of points above and below the points when an imaginary line is viewed between them. (I used a ruler to see the line. You may want to lightly draw the line between the two points.)

· Write the coordinates of the two points here: _____________________________

· Find the slope of the line between the two points, using the slope formula. 
· Write the slope of your line here: m = __________________________________

· Using one of the points you listed above and THE slope you wrote above, substitute 


(x1, y1) and m into the point-slope form of an equation of a line Write your equation here:




___________________________________________________________

After you have completed the preceding section, let me view your work. You will then be issued a graphing calculator to proceed with the remaining part of this activity.
3.  Use the graphing calculator to graph. CAREFULLY ENTER… (Step by step…)

· STAT, EDIT 1, ENTER.

· Clear previously stored lists in L1, L2, and L3.

· Enter your data into L1, L2, and L3.

· Check the number of entries in L1, L2, and L3. There should be the same number of entries in each list.

· Write the number of entries you have in each list here: ___________________

· STATPLOT.

· Turn OFF PLOT2 and PLOT3.

· Turn ON PLOT1.

· Choose SCATTER PLOT in the PLOT1 screen under TYPE.

· L1 is the independent variable to be used for the XList.

· L2 is the dependent variable to be used for the YList.

· Choose the mark of your choice by the MARK option.

· Clear all equations in the Y= screen.

· Set the WINDOW.

· Xmin is 0.

· The Xmax is a multiple of 5 or 10 above the maximum number of marbles your group successfully held in the cup.

· Xscl is 5 or 10.

· Ymin is 65.

· The Ymax is 75. 

· Yscl is 1.
· GRAPH.

· Questions:

· Is the graph increasing or decreasing from left to right? ________________________

· As the number of marbles increased, what happened to the height of the bridge?


__________________________________________________________________

· Using the TRACE option on the graphing calculator, between what two numbers should the height of the bridge be at x = 52 marbles? (Notice in the TRACE option that x = and y = appears on the screen. Use the left and right arrow keys to TRACE.)



If x is between 50 and 55 (or if x is between 50 and 60) then y should be between 



__________ cm and __________ cm.

· Using the equation you found in part 2 above, what should the height of the bridge be for x = 300 marbles? Show your work here. (Substitute 300 for x in the equation and solve for y.)











y = __________ cm
4. Use the graphing calculator to find an equation of a line (or curve.) A regression (“reg” on the calculator) is a calculation by the calculator. The calculator will determine an equation of a line (or curve) that MOST of the points in a scatter plot are clustered toward.
· Clear all equations in the Y= screen.

· STAT.

· Right arrow to CALC.

· Enter 4 OR the down arrow to 4. (LinReg ax + b)

· Enter L1 (2nd – 1)

· Enter “,”

· Enter L2 (2nd – 2)

· Enter “,”

· Enter VARS

· Right arrow to Y-VARS

· Y-VARS, 1 is highlighted. ENTER.

· FUNCTION, 1 is highlighted. ENTER.

· You should see “LinReg (ax + b) L1, L2, Y1” on the main screen.

· ENTER

· You should see the equation that the calculator has produced for you.

· Write that equation here:

 _________________________________________________

· Write the equation YOU found here:


__________________________________________________

· Are the similar? __________________________________

· Why?

· What is the R2 number in the list of stats by your equation? _____________________

· NOTE: If you do not see the R2 number, ENTER…

· 2nd catalog

· Scroll down until you see “DiagnosticOn.”

· ENTER

· (The calculator is back at the main screen.)

· ENTER.

· (You’ll see “Done.”)

· 2nd, ENTER until you see “LinReg (ax + b) L1, L2, Y1”

· ENTER

· NOW you should see the R2 number.

The closer the R2 number is to the number 1, the more certain we are about the accuracy of the equation with regards to our data.
