B-ing the Quadratic


Introduction

As we have studied the quadratic in the standard form of Ax2 + Bx + C, we have parsed the nature and needs of the graph as related to the constants A and C. Now we want to look at the way the constant B changes the shape of the graph of the quadratic and to develop a rule to help us generalize.

Procedure
Problem 1:


Using your TI-Nspire(, read and answer the questions in problem 1 of the file B-ing the Quadratic. Send the completed file, with your name and place screen shots and answers in the Student Data Sheet.
Problem 2:


As you work on Problem 2, answer the questions in the handheld or on the Student Data Sheet as directed.

To store the B values, use some notation such as b1, b2, etc, or b_1, b_2. On the calculator page store these with /h as shown below on the lower left-hand side. Then store these values in column A which is named bs. For example use =b1 to place -4 in cell A1 as shown below. 
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If you use the b1 notation the computer will need to know if you are referencing cell b1 or the variable b1. [Choose Variable Reference]
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Now that you have the values for A and C stored and the 4 values for B, we want to create a graph. Start with Ax2 + C for f1(x) and then we will add the B values with the notation of f2(x) = f1(x) + b1*x and such. 
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Adjust your window so that you can see all 4 of your graphs. Hide f1(x) by clicking on the eye which is on the left side of the function line as shown above. When you get the eye with a slash through it, you have hidden it. You may also get the Hide/Show tool by pressing b12.

What pattern do you see in the graphs of the Quadratics as you modify B? Explain in the Student Data Sheet - questions 5 and 6.

To explore this change in the max/min, use the Trace option from the Menu Tabs across the top of the screen to place a point on each plot. Move the coordinates of these to a strategic place on the screen as you will use them later. 
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Now grab each point and move it to the maximum or minimum of the four quadratics. A little m in a box will appear when you have it. 


Report these values in the Student Data Sheet with their related B values – question 7 - and answer question 8.

Let us collect these values as variables to be used later. Click on each coordinate and when it is highlighted select Var  and then Store Var.
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Use the notation x1, y1, x2, y2, etc, associating these with b1, b2, etc.
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Repeat the process for all four points. The coordinates will become bold as you store them.
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You can check these coordinates by hovering over them with the pointer and you will see what variable they are linked to. You can also enter the function line and select each function and see which coordinates they are associated with. In addition you can grab the point and move it to see if it is associated with the correct function.
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Do you see the pattern now? To help, let’s put this data in a spreadsheet. The BS column will be for the four Bs you used, and the Xmax and Ymax (or Xmin and Ymin) will be for the corresponding points you have just identified.
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 When you key in bs the values for b1, b2, b3, and b4 should show up from the earlier spreadsheet. Key in the values in column 2 and 3 by keying in =x1, =y1, =x2 and so on. Make sure you use the Variable Reference over the Column Reference choice.
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To get the name of the function that is shown with these points, highlight the Xmax and Ymax columns by clicking on the B and then with the g key held down use your control button to move across to the next column so both are highlighted.
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Then from the Menu bar select Statistics and Stat Calculations to select the type of regression you think best. 
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When the options are presented place the regression in the D column and the function in a place that you feel appropriate (f6).
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If you are satisfied with this model, look at it in the previous page and see how well it fits, if you are not happy, repeat the process. When you settle answer questions 9 and 10 in the Student Data Sheet.

Now we want to change the B values. Return to the calculator page where you assigned the values to b1, b2, etc. Adjust one of the values of B buy using your up arrow and highlighting one assignment and then slightly change the value. When you return to the graph, you will need to go to the function line and highlight the modified function and then on the graph, grab the point and move it back to the max/min point. Try this with various values for the Bs. Answer question 11 on the Student Data Sheet.
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To better see the pattern, collect the data from 3 other groups. See questions 12 and 13 on the Student Data Sheet.


How about looking at the pattern between B and Xmax/min? On the next  page set up a scatter plot of BS vs. Xmax/min. Select the Scatter Plot from the Graph Type button on the Menu tabs.
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Then from the function line identify the variables for the plot. Use Zoom -Stat to get the complete view of things.

[image: image21.png]< B-ing the Quadratic TEv.tns - Ti-Nspire
File Edt View Insert Tools Felp

EI=]=] 5] Pagetayous ~ et~ [ig] var (L] oof {3
ZJEHENEOLOY






[image: image22.png]< B-ing the Quadratic TEv.tns - Ti-Nspire
File Edt View Insert Tools Felp

EI=]=] 5] Pagetayous ~ et~ [ig] var (L] oof {3

ZJEHENEOLOY






[image: image23.png]< B-ing the Quadratic TEv.tns - Ti-Nspire
File Edt View Insert Tools Felp

EI=]=] 5] Pagetayous ~ et~ [ig] var (L] oof {3

ABEEHER@E N0 E H

Window Settings






[image: image24.png]< B-ing the Quadratic TEv.tns - Ti-Nspire
File Edt View Insert Tools Felp

EI=]=] 5] Pagetayous ~ et~ [ig] var (L] oof {3
ZJEHENEOLOY

v . |
lxemax;bs) 4.6

]
Y€ |bs hd






What pattern do you see? Add a function (switch back to function type) and get the equation by guess and test.
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Report this function on the Student Data Sheet – question 14. Check with the three other groups to help clarify your view of things.


You could do a regression to find the value of this function and then explore the nature and needs of the B vs. Ymax/min plot. In all cases you should see that B changes, change the max/min point in a set manner.

Problem 3:

Data collection with the CBR2:
You must get a plot that when modeled with a Quadratic has a nonzero value for B. 

Describe the event you are collecting which is distance vs. time data in the Notes page on your Nspire. Make a sketch of the arrangement for the event in the Student Data Sheet and predict the value of B you will get from the experiment.

Using unit analysis you can determine the units of A, B, and C from the Quadratic that models your distances vs. time plot. For example, if you look at the formula D*V = M where D is V is volume, and M is mass we have:

? * cm3 = gram so ? must be (gram/cm3) – so D is density

Answer the questions on the Student Data Sheet.

David A. Young

dayoung7@gmail.com


