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9.2 — SPECIAL RIGHT TRIANGLES
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Investigating an Isosceles Right Triangle

Discover relationships that always apply if{a isosceles right triangle z s I-! c s = \ 155

@ The figure shows an isosceles right triangle. Identify m b
use the fact that they are .\-mplmn ntary to e an equa

Z A and 29 g
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Use the Isosceles Triangle Theorem to write a different equation relating the 'q
base angle measures £
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X+ X = 2 =g
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@ What must the measures of the base angles be? Why?
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Investigating an Isosceles Right Triangle

© Use the Pythagorean Theorem to find the length of the hypotenuse in terms of the length of
cach leg, x.
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Learn

45° — 45° — 90° Triangles

The diagonal of a square forms two congruent
isosceles right triangles. Because the base angles of
an isosceles triangle are congruent, the measure of
each acute angle is 90°+2 or 45°.Such a special
right triangle is known as a 45° — 45° — 90°
triangle.

*In a 45° — 45° — 90° triangle, the legs £ are
congruent and the length of the hypotenuse h is V2
times the length of a leg.




Investigating Another Special Right Triangle

Discover relationships that Im\ apply i r,,hnn ingle formed as half of an equilateral triangle.
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@ A4BD is af equilateral triangle a nd BCisa ; rpe m B to AD. N
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Determine a i AN —

© Let the length of AC be x. What is the length of AB, and w m Qn\?
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Investigating Another Special Riaht Trianale

@ Using the Pythagorean Theorem, find the length of BC
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Learn
30° — 60° — 90° Triangles

A 30° — 60° — 90° triangle is a special right triangle

or right triangle with side lengths that share a special

relationship.You can use an equilateral triangle to find E._D iQ“ \(L'“'(&'
¢

this relationship. is a \
\
When an altitude is drawn from any vertex of an Pfffp ‘4 & 3130 K \ S sam



equilateral triangle, two congruent 30° — 60° — 90° Ll 4 /00 i~ b 4‘ W\iw
60°,

triang| formed. In the figure, aldg . )
riangles are forme n_ eElre ¢ bgein ARy c“,h@bo
AABD = ACBD, so AD = CD.If AD = x, then 1

CD = x and AC = 2x. Because AABC is equilateral, AB =

2x and BC = 2x.

(continued on the next slide)

Learn
30° — 60° — 90° Triangles

Use the Pythagorean Theorem to find g, the length of the
altitude BD, which is also the longer leg of ABDC.

a? 4 x%* = (2x)° Pythagorean Theorem
a? + x% = 4x? Simplify.
a? = 3x* Subtract x? from each side.

a = x'\/§ Slmpllfy.



©) Theorem

Theorem 9.4 45°-45°90° Triangle Theorem
In a 45°-45°-90° triangle. the hypotenuse is
V2 times as long as each leg. x+/2

X

Proof Ex. 19, p. 476 hypotenuse = leg - V2

©) Theorem

Theorem 9.5 30°60°90° Triangle Theorem
In a 30°- 60°-90° triangle, the hypotenuse is

twice as long as the shorter leg. and the longer 5 2x
leg is V3 times as long as the shorter leg.

xv3
hypotenuse = shorter leg « 2
longer leg = shorter leg - V3

Proof Ex. 21, p. 476




