Radical Function, Bird Wings, Casio ClassPad 330
Learning Objectives: 
· real-life radical function application

· radical function regression

Quadratic functions and radical functions: 

Situation: A pizza chain charges 20 cents per square inch of pizza. Write a function f (r), where f represents the cost of a pizza (in dollars), and r represents the radius of a pizza (in inches).

f (r)=________________

Graph your function. Then, answer the following questions:

Note that when we say a 6-inch pizza, we imply that the pizza’s diameter (not radius!) is 6 inches.

How much does a 6-inch pizza cost? ________________________

How much does a 10-inch pizza cost? _______________________

How much does a 15-inch pizza cost? _______________________

Hint: In the graph window, tap Analysis(Trace(type in the x value(OK.

Now, use c (representing cost) to replace f (r) in your formula, and then solve for r. 

Based on your solution, write a function r(c), where c represents cost of a pizza, and r(c) represents the radius of a pizza.

r(C)=________________________

Graph this function, and then answer the following questions:

If I spend $20, how big a pizza can I purchase? ___________________________

If I spend $15, how big a pizza can I purchase? ___________________________

If I spend $10, how big a pizza can I purchase? ___________________________

You can see that, in real life, if a quadratic function is used, most likely a square root function will be used.

Similarly, if a cubic function is used, most likely a cube root function will be used.

Radical function regression:

Next, we will do one more project to show why power functions are useful in real life.

Allometry is the study of the relative sizes of different characteristics of an organism. For example, the weight of a bird is related to the surface area of its wings: Heavier birds tend to have larger wings. Allometric relations are often modeled with 
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, where k and p are constants. 

The surface area A of a bird’s wings with weight w is shown in this table:

	w (kilograms)
	0.5
	2.0
	3.5
	5.0

	A (square meters)
	0.069
	0.175
	0.254
	0.325


You are trying to build a model for a bird which has become extinct. By fossil estimation, the weight of an adult bird of this species is 7.3 kilograms. What’s the surface area of its wings?

To solve this problem, you need to do the following tasks:

1. Make a scatter plot of this table. Look at the graph.
2. Make a linear regression for the data, and then make a power regression for the data. Compare your two regression functions.

3. The power function A(w)=______________________.

4. Given x value, find y value: If the unknown bird’s weight is 7.3 kilograms, it’s wing surface area is ______________.

5. Given y value, find x value: If the unknown bird’s wing surface area is 0.5 square meters, its weight is _____________.

Next page has help.

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, meaning we will fit the data into a linear function.

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

12) 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.

your r2 value is: __________________

Also, write down the line’s equation: f (x)=________________________________

13) Tap OK.

14) For this problem, linear regression is not the best choice. Let’s change it to a power function regression. Repeat Step 9 through 13. This time, in Step 10, choose Power Reg. This means we will fit the data with a power function (in the form of 
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). You can see it’s a much better fit for the data. Use this function to answer questions.

Note: There is no r2 value for power function regression. You will learn more about this in higher level statistics classes.

15) To use your regression line, tap Menu(Graph&Table([image: image6.png]


.

Problem 4: Given x value, find y value: In the graph window, tap [image: image7.png]


 to enlarge xmax and ymax values.

Tap Analysis(Trace(type in 2010(OK.

Or, tap Analysis(G-Solve(y-Cal(type in 2010(OK.

Problem 5: Given y value, find x value: In the graph window, tap [image: image8.png]


 to enlarge xmax and ymax values.

Highlight the graph window(tap Analysis(G-Solve(x-Cal(type in 50(OK.
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