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8—-4 Special Right Triangles

Objective: Determine the lengths of two sides of a 45°-45°-90° or a 30°-60°-90°
triangle when the length of the third side is known.

45°-45°-90° Theorem In a 45°-45°-90° triangle, the hypotenuse is V2 times as
long as a leg. .

A 45°-45°-90° triangle is an isosceles right triangle with congruent
legs. If the length of a leg is @, then the-length of the hypotenuse is a V2. av2

a

Example 1 Given the length of the legs, find the length of the hypotenuse of
" each 45°-45°-90° triangle.

a. 5 ‘ b. 3V2 c. 5V6
Solution ‘ ,
a. 5V2 b.3V2-V2 =6 ‘ ¢ 5V6-V2 =5V12 = 10V3

Example 2 Given the length of the hypotenuse, find the length of the legs of
each 45°-45°-90° triangle.

a. 8V2 b. 10 c. 4V3

Solution
82 . . T,

a Y2 _ g 10 _ 10-v2 _ 10VZ _ 4V3 _ 4V3-V2 _ 46 _
\/7 b. \/—2— \/_2_\/_2. 5 5\/-2- C. \/7 \/j\/—Z— 3 2\/6-

Complete the table.

1. 2. 3. 4. 5 6 7. 8
1
a 3 ? ? ) ? ? ? ?
b ? 2 l6vZ | 9 2 [5v3 | 2 ? a ¢
c ? | 5V2 | 2 ? 1 8VE | 2 12 | 9 n >

30°-60°-90° Theorem In a 30°-60°-90° triangle, the hypotenuse is twice as long as
the shorter leg, and the longer leg is V/3 times as long as
the shorter leg.

In a 30°-60°-90° triangle, the shorter leg is opposite the 30° angle

and the longer leg is opposite the 60° angle. The theorem says if the 2a 60°
shorter leg has length a, then the hypotenuse has length 24 and the a
longer leg has length a V3. 30°

aV3
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8-4 Special Right Triangles (continued)

Example 3 Using the side given, find the other two sides of each
30°-60°-90° triangle.

a. shorter leg: 8V3 b. hypotenuse: 12 c. longer leg: V6
Solution “ .
a. hyp.: = (shorter leg) - 2 b. shorter leg = b c. shorter leg = longer leg
2 V3
=8V3-2 _12 V8
=16V3 ¢ V3
1 leg = (shorter leg) - V3 - = V2-V3
Onger eg _ és\/%r. e\r/geg) V3 longer leg = (shorter leg) - \/§ Y S
=24 - =6V3 | =V2
. hyp. = (shorter leg) - 2
. =2V2
- Complete the table. - '
9. 10. 11. 12, 13. 14. 15. 16.
a 10 ? ? 1 6V2 | ? ? ? ?
bo| o2 | 2 |svE| o2 | 12| 2 | 15 | 2 a2
] 30°
¢ ? 24 ? 2 0 2 | 7V3 | 72 | 2V2 b
Find the value of x.
17. x 18. 8V3 19. *
— ]
10 '
12V2 X x x
X
20. T2 22.
NG
45° 45° B

Find the values of x and y.
23 24, ‘25,
25 3

. | R _
1(%\ 45° ‘v
X
45° 30° 4 g 6
30° n

Y

Y

A 4

26. Find the-perimeter of a square if a diagonal has length 12.
27. Find the perimeter of an equilateral triangle if an altitude has length 7V/3.
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