Quadratic Regression, Missile Attack, TI-89
Learning Objectives: quadratic regression

Clean-up: Turn on your calculator. 

· Press Diamond(F1 to clear all equations there. 

· Use the up arrow key to move up and make sure all the plots are unchecked. If one of them is checked, highlight the plot, and then press F4 to uncheck it.

· Press F2(6 to change the display back to the default window, where 
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Situation: 

It’s coming! It’s coming!

This is the Gulf War. US radar has just detected a missile launched by Saddam Hussein. It’s flying toward Israel! Here is the height of the missile detected by radar.

	Time since missile was detected (in seconds)
	Height of missile (in feet)

	0
	487.45

	1
	648.56

	2
	805.09

	3
	965.15

	4
	1121.27

	5
	1280.65

	6
	1436.13

	…
	…


Plot the data, do a linear regression, and write down the R2 number ___________________

Procedures are on a later page. Try not to look at them if possible.

Although this number is very, very close to 1 (perfect math), we should not use linear regression in this situation. Why?

Next, do a quadratic regression, and write down the R2 number ___________________

Adjust your window settings (Diamond(F2) until you can see the whole parabola.

Find a parabola’s vertex: Find the maximum height that this missile will reach.
Given x value, find y value: 4 minutes after the missile was detected by US radar, what will be its height?

Finding x-intercept: If the missile is not intercepted, how many seconds later, since it was detected by US radar, will the missile hit Israel?

Given y value, find x-value: The US anti-missile missile will hit the target at the height of 2,000 feet. How many seconds since it was detected will Saddam’s missile be intercepted?

Given y value, find x-value: Now we need to locate Saddam’s missile launch facility and destroy it. You know the facility is hidden somewhere on a plateau 300 feet high. By the time the missile was detected by US radar, how many seconds has the missile flew? In other words, how many seconds have passed, since its launch, when the missile was detected? 

Data regression procedures for TI-89:

1) Go to “Y=” screen and clear everything; uncheck any plot graphs (press the up arrow to see them)

2) Press “APPS” button

3) Go to “Data/Matrix Editor”

4) Choose “New” and hit “Enter”

5) Go to “Variable” and give a name to this set of data, for example, “missile” in this case. Note that the buttons are automatically locked into Letter Input mode. To unlock it and input numbers, press “alpha” button.

6) Press “Enter” twice.

7) Now enter x values into C1, and enter y values into C2.

8) Press “F2” button

9) Press “F1” button

10) Change “Plot Type” to “Scatter”

11) Type in “c1” for x, and type in “c2” for y. Note that the calculator is locked into Letter Input mode. To unlock it and input numbers, press “alpha” button.

12) Press “Enter” twice

13) Now we are ready to see the scatter plot. Press “Diamond” button and then “F3”. We see the plot, but not in a good view. Let’s adjust it.

14) Press “F2”, and then choose “9: ZoomData”. Now we have a better view of the data. Next, we will do a data regression.

15) Press “APPS” button.

16) Go to “Data/Matrix Editor”

17) Choose “Current” and hit “Enter”

18) Press “F5”

19) For Calculation Type, choose “5: LinReg” for a linear regression; choose “9: QuadReg” for a quadratic regression.

20) Type in “c1” for x, and type in “c2” for y.

21) For “Store RegEQ to”, we choose y1(x). This will store the regression function to y1.

22) Press “Enter”. Now it’s a good time to write down the R2 value. This value shows how well our regression line matches the data. The closer this value to 1, the better. If R2=1, then our regression line is a perfect match of the data. In real life this rarely happens.

23) Let’s look at the graph again. Press “Diamond” button and then “F3”. Tada!

Given x value, find y value: Press Home and then type y1(#).

For the following problems, we need to adjust Window settings (Diamond(F2) until we can see point we are looking for.
Find a parabola’s vertex: In the graph window, press F5(Maximum(move cursor to the left side of vertex(Enter(move cursor to the right side of vertex(Enter.
Given y value, find x value: Diamond(F1(define y2=30(Diamond(F3(F5(5(move cursor to the left side of the intersection(Enter(move cursor to the right side of the intersection(Enter.
Finding x-intercept: In the graph window, press F5(2( move cursor to the left side of the         x-intercept(Enter(move cursor to the right side of the x-intercept(Enter.
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