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Exploring the Pythagorean Theorem and its Applications
California Mathematics Standards:
· Math 7th (MG 3.3) Know and understand the Pythagorean Theorem and its converse and use it to find the length of the missing side of a right triangle and the lengths of other line segments and, in some situations, empirically verify the Pythagorean Theorem by direct measurement.

· Algebra 2.0 Students understand and use such operations as taking the opposite, finding the reciprocal, taking a root, and raising to a fractional power.  They understand and use the rules of exponents.
Objective:

· To investigate the Pythagorean Theorem and use it in real-world applications
Materials:

· TI-84+SE Calculator

· Cabri Junior Application

· Student Worksheet

In this activity you will:
· Discover the Pythagorean theorem by exploring right triangles using Cabri Junior
· Apply the Pythagorean Theorem to real-world problems
· Enter data into lists
· Create a scatter plot of the data
· Find an equation that fits the data
Key Words:

· Theorem, Hypotenuse, Legs of a right triangle, and Converse
· Conjecture, Square root, and Exponents
Problem


You will begin to work Solo, move to Partners, and Table to draw four right triangles using Cabri Junior.  Your first right triangle will have legs of 3 and 4.  The second right triangle should have legs of 6 and 8.  The last two should be different in your table.  Record your data on the given chart on the student worksheet.  Use your table’s discovery to solve the T.V. Task.  
Activity Part 1
By using an application called Cabri Junior, we will draw a right triangle, measure its legs and hypotenuse.
	Press ( key.  Select Cabri Junior by entering the ( key or using the ( arrow.  
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	Press ( and ( to continue.  A blank screen with an arrow appears.  To see the pull down menus, press the following keys:  
( for F1, 
( for F2, 
( for F3, 
( for F4, and 
( for F5.
To draw a right triangle press ( for F2.  Scroll down with the ( arrow and select Triangle.  Press ( and a pencil will appear.

Using the ( ( ( ( arrows position the pencil towards the left half of the screen.  Press  ( to plot the first point of the right triangle.  Move the pencil to the left and press ( to draw one of the legs of the right triangle.  
Next, move the pencil up vertically and press ( to draw the second leg of the right triangle.  Thus, completing the right triangle.

Now, we need to measure the right angle of the triangle.  
Press ( for F5 and select measure with the ( arrow.  Use the ( arrow to open next menu and select angle.  Press ( and a pencil will appear next to the triangle.  
To measure the right angle we need the three points that define the vertex.  
Position the pencil on the top point until it begins to blink and press (.  Similarly, move the pencil to the bottom point (vertex) and press (.  Finally, move the pencil to the last point on the right and press (.  
A measure appears with a hand that can drag the measure to a desire location.  Drag the measure to the bottom left of the screen and press (.  
An arrow appears that allows you to make the right triangle larger, smaller, or drag it.
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	To make the right triangle a different size, move the arrow to the vertex on the right side of the triangle, until the point blinks.  Press the ( key and a hand appears.  This allows you to make the triangle larger or smaller using ( keys.  
Make sure your triangle remains a right triangle by observing the measure at the bottom left.  Press (.
To drag the right triangle to a different position move the arrow to the bottom side of the triangle until the entire triangle blinks.  Press the ( key and drag the triangle to the desire location using the ( keys.  Press (.    
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	To help us record the results on the student work sheet, we need to measure the legs of the right triangle, construct legs of 3 and 4, and measure the hypotenuse.
Press ( for F5 and select measure with the ( arrow.  Use the ( arrow to open next menu and select D. & and Length and press (.  Move pencil to one of the points of the smallest leg and press (.  
Now move the pencil to the second point on the bottom and press (.  A hand with the measurement of the leg appears.  Drag the measure to upper right hand corner and press (.  
Continue to measure the second leg of the right triangle by placing the pencil on the endpoints of the leg and pressing (. 
 Place the measure on the upper right hand corner under the first measure and press (.  To change the right triangle’s leg to 4 move the pencil to the triangle’s vertex on the right side and press (.  Drag the leg until it changes to 4.0.  
Similarly, change the other leg to 3.0.  Finally, measure the hypotenuse and place the measurement to the right side.  
Record this measure on the student worksheet.  
Drag the legs of the right triangle making it a 6 and 8 right triangle.  Record the results on your worksheet including the hypotenuse.

Record two other right triangles on your worksheet.  
Exit Cabri Junior and finish the second column of your worksheet.  Answer the bottom questions as well.
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Activity Part 2

With your table (group), you will enter data into the lists of the calculator, draw a scatter plot, and find an equation that fits the data to help you in the TV Task.
	Clear all list by pressing (, (, ( and (.  To enter data into lists press ( and (.  In list L1 enter the positive integers from 1 to 19 to represent the possible screen widths.  
Why not include 20?  

What is the length of a 20-inch TV if the width is 12 inches?
Move to list L2 using the ( arrow key.  Move up to highlight L2 using the ( arrow and press (.  Input the formula 
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 by entering (, (, 20, (, - L1, (, (, and (. This will give all possible screen lengths.
What is the area of a 20-inch screen with a width of 12 inches?
Define list L3 to be all the possible screen areas.  Highlight L3 and press (.  To enter a formula for the areas press (, (, (, (, (, and (.  
To create a scatter plot of the data (width, area) press (, (, (, (.  Scroll down using ( to highlight L2 and press (, (, and (.  

The following window at the right is suggested.  Press ( and enter the values at the right.
Justify why these values for the window are correct.

To graph the data points press (.

Describe the graph in words.

Find an equation that fits these points.

Enter the equation using the ( key.  Graph the equation using the ( key.

Use the ( key or use a table (, ( to find the maximum area.

Answer the TV Task on the student worksheet. 
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Name_____________________


Student Worksheet






Date______________________

Exploring the Pythagorean Theorem and its Applications

Record your results on the table below.  Then answer the questions about the activity.

Part 1

	Triangle Number
	Leg 1
	Leg 2
	Hypotenuse
	(Leg 1)²
	(Leg 2)²
	(Hypotenuse)²

	1
	3
	4
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	a
	b
	c
	
	
	


1. Describe any patterns you see in the data.
2. Look for a relationship between the numbers in each row of the table.  What

conjecture would you make concerning the lengths of the three sides of a right

triangle?

Adopted from NCTM Addenda Series/Grades 5-8 Geometry in the Middle School Grades pg.38
Part 2

The T.V. Task

Your parents received a plasma 20-inch standard color TV from their neighbors as a gift.  You are interested in having this TV in your room in exchange for your black and white 13-inch TV.  Your parents want you to practice your math skills so the only way your parents are going to let you have the TV is if you can figure out the dimensions of the screen with maximum area for a 20-inch TV.  Your parents are nice people and allow you to use your TI-84+SE calculator.
TVs are not manufactured to maximize area as in the T.V. Task.  Instead, standard TVs are based on a 3-4-5 triangle ratio.  What are the actual dimensions of the plasma 20-inch standard color TV?
Adopted from Discovering Algebra by Key Curriculum Press Chapter 11 pg.602
_1182531303.unknown

