Apply the Pythagorean Theorem

Goal • Find side lengths in right triangles.

PYTHAGOREAN THEOREM

In a right triangle, the square of the length of the hypotenuse is equal to the sum of the squares of the lengths of the legs.

	(hypotenuse)2 = (leg)2 + (leg)2
	Pythagorean Theorem
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Example 1

Find the length of a hypotenuse

Find the length of the hypotenuse of the right triangle.
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 Checkpoint Complete the following exercise.
1. Find the length of the hypotenuse of the right triangle.
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Example 2

Find the length of a leg

                                                     Checkpoint Complete the following exercise.
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Real Life Examples

1.  Door A 6 foot board rests under a doorknob and the base of the board is 5 feet away from the bottom of the door. Approximately how high above the ground is the doorknob?

	
	In real-world applications, it is usually appropriate to approximate the square root of a number. Round your answer to the nearest tenth.
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 Checkpoint Complete the following exercise.

2. A 5 foot board rests under a doorknob and the base of the board is 3.5 feet away from the bottom of the door. Approximately how high above the ground is the doorknob?
Example 3   Find the area of an isosceles triangle

Find the area of the isosceles triangle with side lengths 16 meters, 17 meters, and 17 meters.

Step 1 Draw a sketch. 

Step 2 Use the Pythagorean Theorem to find the height of the triangle.
Step 3 Find the area.

	COMMON PYTHAGOREAN TRIPLES AND SOME OF THEIR MULTIPLES

The most common Pythagorean triples are in bold. The other triples are the result of multiplying each integer in a bold face triple by the same factor.


	3,4,5
	5,12,13
	8,15,17
	7, 24, 25

	
	
	
	

	6, 8,10
	10, 24, 26
	16, 30, 34
	14, 48, 50

	9,12,15
	15, 36, 39
	24, 45, 51
	21, 72, 75

	30, 40, 50
	50,120, 130
	80, 150, 170
	70, 240, 250

	3x, 4x, 5x
	5x, 12x, 13x
	8x, 15x, 17x
	7x, 24x, 25x


You may find it helpful to memorize the basic Pythagorean triples, shown in bold, for standardized tests.
Example 4

Find length of a hypotenuse using two methods

Find the length of the hypotenuse of the right triangle.
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Method 1: Use a Pythagorean triple.

Method 2: Use the Pythagorean Theorem.

	
	

	
	

	
	

	
	


 Checkpoint Complete the following exercises.
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Find the area of the triangle.
4. [image: image12.bmp]Use a Pythagorean triple to find the unknown side length of the right triangle.
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