Quadratic Regression, Gas Efficiency, Casio ClassPad 300
Learning Objectives: quadratic regression

Situation: This table has data collected in an experiment about a car’s fuel efficiency as the car’s speed changes.

	Speed (miles per hour)
	Fuel Efficiency (miles per gallon)

	5
	11.1

	10
	15.5

	15
	19.5

	20
	23.2

	25
	26.3

	30
	28.7

	35
	31.3

	40
	32.8

	45
	33.9

	50
	34.7

	55
	35.2

	60
	35

	65
	34.4

	70
	33.4

	75
	31.8


Do a linear regression on this set of data, and write down the r2 number here: ________________

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

Given x value, find y value: Based on the linear model, predict the car’s fuel efficiency when its speed hits 100 miles per hour.

Is linear modeling a good fit for this set of data? Why?

Redo the modeling with quadratic regression, into the form of 
[image: image1.wmf]c

bx

ax

x

g

+

+

=

2

)

(

.
Write down your r2 number here: _____________________. The r2 value measures how close the function matches the data set. The closer to 1, the better. Compare this number with the previous number when you did a linear regression. Obviously a quadratic function is a better way to model this set of data.

Find a parabola’s vertex: For this type of car, at what speed can we get maximum fuel efficiency? Hint: In the graph window, tap Analysis(G-Solve.

Use a complete sentence to interpret the meaning of this parabola’s vertex in this context:

______________________________________________________________________________.

Given y value, find x value: To drive at the fuel efficiency of 30 miles per gallon, how fast should you drive with this car?

Function domain: A crazy person is driving this car at 120 miles per hour. What is the car’s fuel efficiency at that speed?

This result makes no sense in the real world. Please define the domain and range of this function.

Hint: Analysis(G-Solve(Root.

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(OK.

Given y value, find x value: 

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

Function domain: We should limit this function’s domain to exclude negative numbers.

To find where the function crosses the x-axis, in the graph window, tap Analysis(G-Solve(Root.
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