Teacher: Dolores Bezies

Subject: Pythagorean Theorem
Course: CPM I-B

Grade Level: 9 to 12

Objective:

	PRIVATE
With at least 80% accuracy, students will use the Pythagorean Theorem, to determine the length of the legs or hypotenuse of a right triangle. In some situations, empirically verify the Pythagorean Theorem by direct measurement.


Current Standards for this lesson

Seventh Grade: Mathematics


Measurement and Geometry
3.3 Know and understand the Pythagorean theorem and its converse an use it to find the length o the missing side of a right triangle and the lengths of other line segments and ion some situations, empirically verify the Pythagorean theorem by direct measurement.

Eight thru Twelfth Grade: Mathematics


Geometry
15.0 Students use the Pythagorean theorem to determine distance and find the missing lengths of a side of right triangles. Introduce new vocabulary,

Materials

Construction paper, ruler, scissors, textbook, slides for power point presentation

Or Geometry
 Sketchpad if available
Anticipatory Set (5 Minutes)
A day or two before introducing the Theorem, assign as homework a problem or two, about finding the length of a side of a right triangle. Next day Review with students the problem and check for knowledge and understanding about right triangles.

Vocabulary

Pythagorean theorem, legs, hypotenuse, square-square root (opposite operations)

Instruction
The right triangle has been used in trades for thousands of years. Ancient Egyptians found that they could always  get a square corner using the 3-4-5 right triangle. (Carpenters still use the 3-4-5 triangle to square corners.) Later, a Greek mathematician named Pythagoras developed a formula to find the side lengths for any right triangles.

     Pythagoras treated each side of a right triangle as if it was a side of a square. He found 

     that the total area of the two smaller squares was equal to the area of the largest square          

     for every right triangle. The area of any square is found by squaring one of the sides.

    

    The areas of these squares are

     are 3 square, 4 square , and 5 square.

     If the  two shorter sides are squared

     and added together, the answer

     equals the longer side squared:
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The three sides of a right triangle are represented by the variables a, b, and c. The variable c    always represents the longest side. You can write the formula used above as 
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     This is the formula of the Pythagorean Theorem. 
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The longest side of a right triangle is always directly across from the 90-degree angle. This side is called the hypotenuse. 

                           


 

The other two sides are often called 

                           




the legs. For now, it really doesn't 

                            




matter which one of the legs you call 

                            




a or b, as long as you make one a 

                            




and the other b. 




Because the 3-4-5 right triangle is simple to work with, let's use it to show how the Pythagorean formula verifies that a triangle is a right triangle. 

.



a=3 

b=4

c=5
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9 + 16 = 25






25 = 25

     Since the numbers on both sides of the = mark are the same, the 3-4-5 triangle is a right triangle. 

Please note: The Pythagorean formula is a rule! To verify that a triangle is a right triangle, use the  formula. 

          If the numbers on each side of the = sign are equal, then the triangle is a right triangle

Activity 1 Using Construction paper
The objective of the activity is to prove that the sum of the areas of the two little squares of the legs are equal to the area of the square on the hypotenuse (Pythagorean Theorem)

a) Using one side of the rectangular construction paper, ask students to select one of the corners of the construction paper to form a 90º angle.

b) Starting form that corner measure a length of 3 inches, mark that point. 

c) Starting from the same corner, mark a 5 inches length on the opposite side.
d) Connect both points
e) Cut the resulting triangle
f) Ask students to cutout two squares, one for the shorter sides (legs) of the triangle.
g)  Ask students to find a way to cut both squares, in such a form they can form a third square with the length of the longer side of the triangle
h) discuss the activity with the students and make a conclusion related to the Pythagorean problem
Checking Understanding 

Using dice number from 1 to 36, ask question to students. 

Ask students to help you solve problems on the board

Activity 2 Using Geo Sketchpad

The objective of the activity is to prove that the sum of the areas of the two little squares of the legs are equal to the area of the square on the hypotenuse (Pythagorean Theorem)

1. Set up your computer to Geo Sketch pad mode

2. Go to graph and select grid mode

3. Plot the following coordinates (-3,2) (1,2) (-3,-2)

4. Label Each point as A,B,C as shown on the board

5. Trace segments connecting point A, B, and C to form a right triangle

6. Now plot the points (-3,6) (-7,2) (-7,-2) and (1,6) and label them as shown on board

7. Form two squares by constructing segments among these points on the sides of the triangles.

8. Set a point four units down from point A, then set a point four units to the right from this point and label it as shown.
9. Set a point 4 units to the right from point b, then set a point four units down from this point.

10. Construct segments BD, AE, and DE

11. Choose one of the smaller squares, and select the four points of the vertex of the square using the arrow.

12. Go to construct click Quadrilateral interior

13. Go to measure and click area (click on high light)

14. Repeat this process for the other two squares

15. Add the area of the two small squares (go to calculate)

16. This proves the Pythagorean Theorem that states that the sum of the areas of the smaller squares on the legs of the triangle will be equal to the area formed by the hypotenuse of the triangle.
Guided Practice (15 Minutes)

Make groups of two and assign 3 or 4 problems. Walk around the class, check progress and answer questions.

Closure (5 Minutes)

Ask students to solve a problem on the board. Please remark: The Pythagorean formula is a rule! To verify that a triangle is a right triangle, use the  formula. 

          If the numbers on each side of the = sign are equal, then the triangle is a right triangle

 Independent Practice

Assign several problems from textbook

 Evaluation

	On a test designed by the teacher, PRIVATE
with at least 80% accuracy, students will be able to solve problems using the Pythagorean Theorem, to determine the length of the legs or hypotenuse of a right triangle. 
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