Geometry	Chapter 8

Lesson 8-2
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Example 1  Find the Length of the Hypotenuse
CONSTRUCTION  Anita and her father are building
an addition on their home. A section of a new wall is 
6 feet wide and 8 feet high. They are installing a diagonal 
brace to make sure that the vertical boards are perpendicular 
to the horizontal boards. How long does the brace need to be?
Use the Pythagorean Theorem to find the length of the brace.
	a2 + b2	= c2	Pythagorean Theorem
	62 + 82	= c2	a = 6, b = 8
	36 + 64	= c2	Simplify.
	100	= c2	Add.
		= c	Take the square root of each side.
	10	= c	Simplify.

The brace should be 10 feet long.


Example 2  Find the Length of a Leg
Find x.	file_2.png
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	(PQ)2 + (QR)2	= (PR)2	Pythagorean Theorem
	x2 + 122	= 162	QR = 12, PR = 16
	x2 + 144	= 256	Simplify.
	x2	= 112	Subtract 144 from each side.
	x	= 	Take the square root of each side.
	x	= 4	Simplify.
	x	≈ 10.6	Use a calculator.


Example 3  Verify a Triangle is a Right Triangle
COORDINATE GEOMETRY  Verify that XYZ 	file_4.png
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is a right triangle.
Use the Distance Formula to determine the lengths of the sides.

XY	= 2 + (-3 - 1)2) 	x1 = -4, y1 = -3, x2 = 1, y1 = 1
	= 2 + (-4)2) 	Subtract.
	= 	Simplify.

YZ	= 2 + [1 - (-9)]2) 	x1 = 1, y1 = 1, x2 = 9, y1 = -9
	= 2 + (10)2) 	Subtract.
	= 	Simplify.

XZ	= 2 + [-3 - (-9)]2) 	x1 = -4, y1 = -3, x2 = 9, y1 = -9
	= 2 + 62) 	Subtract.
	= 	Simplify.

By the converse of the Pythagorean Theorem, if the sum of the squares of the measures of two sides of a triangle equals the square of the measure of the longest side, then the triangle is a right triangle.
	(XY)2 + (YZ)2	?  (XZ)2	Converse of the Pythagorean Theorem
	()2 + ()2	?  ()2	XY = , YZ = , XZ = 
	41 + 164	?  205	Simplify.
	205	= 205

Since the sum of the squares of the two sides equals the square of the longest side, XYZ is a right triangle.


Example 4  Pythagorean Triples
Determine whether each set of measures can be the sides of a right triangle. Then state whether they form a Pythagorean triple.
a.	10, 15, 18
Since the measure of the longest side is 18, 18 must be c, and a or b are 10 and 15.
	a2 + b2	?  c2	Converse of the Pythagorean Theorem
	102 + 152	? 182	a = 10, b = 15, c = 18
	100 + 225	? 324	Simplify.
	325	≠ 324	Add.
Since 325 ≠ 324, segments with these measures cannot form a right triangle.
Therefore, they do not form a Pythagorean triple.

b.	24, 45, 51
	a2 + b2	?  c2	Converse of the Pythagorean Theorem
	242 + 452	? 512	a = 24, b = 45, c = 51
	576 + 2025	? 2601	Simplify.
	2601	= 2601	Add.

These segments form the sides of a right triangle since they satisfy the Pythagorean Theorem. The measures are whole numbers and form a Pythagorean triple.

c.	12) ,16), 13) ,16), 
	a2 + b2	?  c2	Converse of the Pythagorean Theorem
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	a = 12) ,16), b = 13) ,16), c = 
	 + 	? 	Simplify.
		= 	Add.

Since  = , segments with these measures form a right triangle. However, the three numbers are not whole numbers. Therefore, they do not form a Pythagorean triple.

