Pythagorean Theorem


Name(s): _____________________

In this activity you will derive the Pythagorean Theorem through an investigation determining the areas of three squares.

Steps:

1. Open the sketch Pythagor.gsp (Windows).

2. Study the sketch.

What type of triangle do we have?  Measure each angle of the triangle to show this?

__________________________________________________________________________________________________________________________________________

3. Drag P', P", and P"' to new locations in your sketch.

Is the triangle still the same type as before?  How do you know this?  Explain.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

4. We have three different squares, observe each square.

Write down the formula that you would use to find the area of each square.  Do not find the area, just write down the formula.

Square with side a, formula would be: _____________________ 

Square with side b, formula would be: _____________________

Square with side c, formula would be: _____________________

5. Find the area of each square using Geometer’s Sketchpad.  To find the area of the any square using the Select Arrow select the four corner points that make the square.  In the Construct menu choose Polygon Interior.  Then select the polygon interior and in the Measure menu choose Area.

What do you notice about the areas of the squares?  Explain.

__________________________________________________________________________________________________________________________________________

6. Drag P', P", and P"' to new locations in your sketch.

Does your property still hold, or do you see a new property?  Explain.

__________________________________________________________________________________________________________________________________________

7. Highlight the Select Arrow and select area measures that have point P' in them.  In the Measure menu choose Calculate.  In the Values pull down menu select one area and add it to the other.  Then click on the OK button.

What do you notice about the sum of the two areas?  Explain.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

8. Drag P', P", and P"' to new locations in your sketch.

Write a statement to describe a property of the areas of the squares constructed on the sides of a right triangle.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

9. In step four, the areas of the squares were a2, b2, and c2, respectively (a2 means a multiplied by a).  In step eight you wrote the area of the square of side length a plus the area of the square of side length b equals the area of the square of side length c.

Write the above into an equation:  _____ + _____ = c2.
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We call the equation above the Pythagorean Theorem which states for any right triangle with sides of a, b, and c, where c is the hypotenuse, a2 + b2 = c2.

Example:

Find the length of the hypotenuse of this right angle triangle.

We can find c the hypotenuse using Pythagorean Theorem.

Let a = 3 and b = 4[image: image2.emf]4
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                 a2 + b2
= c2


                                   32 + 42
= c2


                                   9 + 16
= c2





   
      25
= c2
Take the square root of 25

           

        5
= c


        Therefore the hypotenuse has a length of 5 units.







