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Course 2, Chapter 7: The Pythagorean Theorem 
In this activity, you will use area and squares to explore an important mathematical formula, the Pythagorean Theorem.
Activity

Step 1  Open a new sketch. From the Graph menu, select Show Grid. Use the          Arrow Tool to select the point (1, 0), the origin, and both axes. Select Hide Objects from the Display menu. From the Edit menu, select Preferences. Set preferences as shown in the table below. Click OK.
	
	Units
	Precision

	Angle
	degrees
	units

	Distance
	cm
	hundred thousandths

	Other
	
	hundred thousandths


Step 2  Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, select Custom Tools. From this list, select and open Polygons.  Minimize the Polygons pages. 

Step 3  Use the Point Tool to place three points that form a triangle. The points should not be on the same horizontal or vertical grid lines. Use the Alpha Tool to name the points A, B, and C. Use the Straightedge Tool to draw segments
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, 
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Step 4  Select vertices B, A, and C in order to measure angle A. From the Measure menu, select Angle. Repeat for angles B and C. Drag the measures to the top of the page, placing angle A to the left, angle B in the middle, and angle C to the right. Measure the Length of each side. Drag each length beneath its opposite angle.  
Step 5  Hold down the Custom Tool icon at the bottom of the tool bar. Select Polygons and 4/Square (by edge). Draw a square that shares side
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with triangle ABC. The square should not cover any part of the triangle. Repeat using the other two sides.  
Step 6  Select the vertices of one square and, from the Construct menu, select Quadrilateral Interior. From the Display menu, select Color to change the color.  From the Measure menu, select Area. Drag the area measure beneath the length of the side of that square. Repeat for the other two squares.
Step 7  From the Measure menu, select Calculate. From the drop-down Function menu, select sqrt, which stands for square root. Click on an area measure and click OK. Drag the calculation to the column for the area that was used. Repeat for the other two squares.
Analyze the Results

1. Select an angle. Drag the vertex to create an angle with a measure of 90°. Which of your angles did you drag?
2. What do you call the side of the right triangle that is opposite the 90° angle? What is the length of that side? What is the area of the square that shares that side? What is the square root of the area?
3. What do you call the other two sides of the right triangle? What are their lengths? What are the areas of the squares that share these sides? What is the square root of the area?
4. Calculate the sum of the areas of the squares that share sides with triangle ABC. Drag the sum beneath the values for the 90° angle. Which of the two numbers in the column are                            the same?    

5. Select a different angle and rearrange your sketch so that the measure of the newly selected angle is 90°. Repeat the steps in Question 4. Does the same relationship occur?

6. Rearrange the sketch so that the measure of the third angle is 90°. Repeat the steps in Question 4. Does the same relationship occur?

7. Write a statement that describes the relationship between the square of the legs and the square of the hypotenuse of a right triangle. Does this relationship occur for triangles that are not right triangles?

8. From the Graph menu, select Snap Point. This automatically places points at the corners of the grid. Move the vertices of your triangle to create a right triangle. Why does this result in leg lengths that are always whole numbers while the hypotenuse may not be?

 9. Move vertices to create a right triangle so that the area of the square that lies along the hypotenuse is 25 square centimeters. The lengths of the three triangle sides should be whole numbers. What are the areas of the other two squares? What are the lengths of the three sides?

10. Move vertices to create a right triangle so that the area of the square along the hypotenuse is 100 square centimeters. What are the areas of the other two triangles? What are the lengths of the three sides?
11. Move vertices to create a right triangle so that the area of the square along the hypotenuse is 169 square centimeters. What are the areas of the other two triangles? What are the lengths of the three sides?
12. The numbers that you found in Questions 9, 10, and 11 are called Pythagorean Triples. Find a Pythagorean Triple whose largest number is 15.
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