Quadratic Regression, Missile Attack, Casio ClassPad 330
Learning Objectives: quadratic regression

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 (tap [image: image1.png]


) 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? 

Casio ClassPad 330 Instructions for Data Regression
1) Tap Menu(Statistics

2) Clear up data if any. To clear up a list, tap anywhere in the list, tap Edit in the menu(Delete(Column(OK. Enter new data into list1 and list2.

3) Tap SetGraph and make sure StatGraph1 has a tick in its box.

4) Tap Settings in the menu (the first item). 

a. Draw radio button should be “on”;

b. Type: Scatter

c. XList: list1

d. Ylist: list2

e. Mark: square

5) Tap Set to confirm your settings

6) Tap [image: image2.emf].

7) Tap [image: image3.emf] to enlarge the scatter plot window.

8) Tap [image: image4.emf] and use the left/right arrow keys to look at data values. 

9) Tap menu item Calc.

10) Tap Linear Reg for a linear regression, or Quatic Reg for a quadratic regression.

11) Change “Copy Formula” to y1. This will save your regression function to y1. Leave the other settings as they are. Tap OK.

12) Write down the r2 value.

13) Tap OK.

14) To use your regression function, tap Menu(Graph&Table([image: image5.png]


.

For all the following calculations, if we cannot see the point we are looking for, we need to tap [image: image6.png]


 and change those values until we can see it.

Given x value, find y value: 

In the graph window, tap Analysis(G-Solve(y-Cal(enter the x value(OK.

Find a parabola’s vertex: 
In the graph window, tap Analysis(G-Solve(Max.

Find x-intercept:

In the graph window, tap Analysis(G-Solve(Root.

Given y value, find x value: 

In the graph window, tap Analysis(G-Solve(x-Cal(enter the y value(OK.

