Bhe Pythagoredan Gheorem

Vocabulary!
Pythagorean triple — A set of three QSH’N C (NCQQS a, b, and ¢, that satisfy the equation

et S T g15.07
S 1,13 N,24.35
THECREM 9.4: PYTHAGOREAN THECREM

In a right triangle, thegg ulwe. of the length .
of the hypotenuse is equal to the sum of the v a
&9_&;{501‘ the lengths of the legs.

c? = a% + b?

Example 1: Finding the Length of a Hypotenuse

Find the length of the hypotenuse of the right
triangle. Tell whether the side lengths form a X 8
Pythagorean triple. r_l

Solution
(hypotenuse)? = {leg)2 + (leg)®  Pythagorean Theorem

X> 152492 (8,157

= 335 +loM
(X =289 —rx=17

Example 2 Finding the Length of a Leg

“Find tne 1@hgtn of 'Ehe [Bg orthe Tlgﬂ[ mangze Y

15 x

Solution
(hypotenuse)? = (leg)2 + (leg)?2  Pythagorean Theorem

M5 =3 7 =(&77




Find the value of x. Simplify answers that are radicals. Then tell whether the

side lengths form a Pythagorean triple.

23 =43
ot pytn tnple

Example 3: Finding the Area of a Triangle

(7,24,39)
2. 24

4

25

X% %= 5
X*+57 2 0I5

%]

Ves—7, 24,35

"Find the area of the triangie tothe /7 AR,

nearest tenth of a sguare inch.

Solution

]?‘_ 2 =ci2 + h2  Pythagorean Theorem
Iy - 8| + h*
03=h*
{03 =3 (7517

Area of a triangle

A=5(8)3M)
=14 n?



BGhe Converse of the PyBhdagoredan Gheorem

THEOREM 9.5: CONVERSE OF THE PYTHAGOREAN THEOREM
if the square of;‘fthe length of the B

longest side of a triangle is equal to ¢

the sum of the squares of the lengths a

of the other two sides, then the :

triangle is a ‘(\(;M triangle. ¢ ? A

If ¢2 = a2 + b2, then Aagcis arlgh‘[ triangle.

Example 1: Verifying Right Triangles

Teil whether the triangle at the right is a
right triangle.

Solution

Let ¢ represent the length of the longest side 24
of the triangle. Check to see whether the side
lengths SWB equation ¢2 = a2 + b2,

B P = B +242
D2- (152282 ()24 2
M- 1% 2 - + 31V
Quo +%Y + 51
STYONES 0 ——vnth:A

Tell whether the triangle is a right triangle.

1. [\ > 238
65
33
\ 10

| 56 v
(057 33+ D ? 0% Q@)% o3 Mgnt s
L4235 7 1088+ 330 2 = 2%(B3)>+ 1 0°

4225 =H4a,d Bl *4- 38+ 100

Le FIgnt D 280 : 1534100 —F OV £ ADR



THEOREM 9.6

If the square of the length of the longest A

side of a triangle is less than the sum of

the squares of the lengths of the other b N
two sides, then the triangle is

If c2 < a2 + b2, thenAABC ism ¢ a B

THEOREM 9.7

If the square of the length of the longest A

side of a triangle is greater than the sum \
b
c

of the squares of the lengths of the other
two sides, then the triangle is :

if 62 > a2 + b2, thenAaBc SO . ’ ’

Example 2: Classifying Triangles

Decide whether the set of numbers can represent the side lengths of a triangle. If they can,
classify the triangle as right, acute, or obtuse.

a. 28, 40, 48 b.5.7,12.2,13.9

Solution

Compare the square of the length of the longest side with the sum
of the scuares of the lengths of the two shorter sides.

U3 7 98% 40?3 39 7 57% 1222
Q304 T84+ |w0o 103.81 3244+ HH &4

A30H ¢ a3dM 1032\ 7 Bl.35
ST & DbTUSL

Can the numbers represent the side lengths of a triangle? If so, classify

3. 16, 30, 34 4.8, 13, 22 5.6,9 12

rght not o Ootvik




