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15.2 Isosceles and Equilateral Triangles

i Find the angle measure. mzp= A\ °

So,m4P =(3x +6)°
=(3(16) + 6)°

= 54°.

Triangle Som Theorem.

m4LP +m4ZQ + m 4R
2(3x +6)+(5x — 8)
6x +12+5x — 8

11x +4

11x

X

Q *To find the measure of the angle of the
triangle, first find the valve of ¥ vsing the

180°
180
180
180
176
16
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’ Find the measore of the indicated angle msR =75 ©°

S

2X+4°"""-\\

*To find the measore of the angle of the
triangle, first find the valoe of ¥ using the
Triangle Sum Theorem.
mesS = msT =(2x +4)°
MLR +m4LS +m4LT = 180°

(3x —3)+2(2x +4) = 180
3x —3+4+4x +8 = 180
/x+5 = 180

7x = 175

X = 25

So,m<4R =(3x —3)°

=(3(25) —3)°
=72°.
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3 Find the length of the indicated side. Thelength of side DE is 5 .

D *To find the length of each side of the triangle, first find
the valoe of . Use the Converse of the Equilateral
Triangle Theorem:

3x —1 Definition of congruence

DF = EF

\ / DF = EF
E X —7 F Bx;/}/= 5% —7
—5x #1 —aXx + 1
Substitute 3 for x. Iy - —_6

DE = EF —2x = -6

DE = 5(3)-7 = 3

DE

Il
00
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‘ Find the length of the indicated side. The length of side KL is &7 .

J *To find the length of each side of the triangle, first find
the value of x. Use the Converse of the Equilateral
Triangle Theorem:

4x + 25 Definition of congruence
JK = KL

4dx +R5 =0x +7

1 A -1 0x — -\1]7)x -25

K 10x +7 L -6x — -18

X =3
Substitute 3 for x.

KL = 10x +7
KL = 10(3)+7

KL = 37
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5 Katie's totorial service is going so well that she is having shirts made with
the equilateral triangle emblem. She has given the t-shirt company these
dimensions. What is the length of each side of the triangle in centimeters?

The length of each side of the triangleis 9  centimeters.

AB = AC
! + 7/ 3 —3
107 5 57 3
T 3
do common 10 ?
denominator 3 P
-V 2y
5 5
1
1 3y = o
Substitute 20 for y into Ey +7. y = 20

1
—((20)+7 = 9
10
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‘F ind the length of the indicated side. The length of side AB is H/%T

A *To find the length of each side of the triangle, first find
the valoe of x. Use the Converse of the Equilateral
Triangle Theorem: AB = AC
3 2
— 3 2
3 X+ 5 X +8 —x+1/= —-x+8
.- 3 2
= Zx = =X+ 7
B sk matn C 22
2) 2 ‘ g. k\/ - =X ==X
_;i -5 3 5 5
19 - 710
By Lo~ % et T
o 1o~ 10 L0
K\ 11

. 70 3
5ubst|tuteﬁforx. AB = E;n.f-|-1= —(— +1=2 —+ ——= ——
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1 Find the length of the indicated side.
A The length of side BC is

IR
b
0

8 —
Substitute ; forx. BC = ZX — 1 1

BC = E(%)q
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' Given AJKL withm £J =55°and m 2L =70°.

Is the triangle an acute, isosceles, obtuse, or right triangle?

Find the missing angle:
m £K=180-55-70 = 56

m<K =55 ° sothetriangleis an acute v triangle because all angle measures are
less than v 90°,

Definition of Various Triangles

!?:::ell:s qlulateral Equiangular
g Trlangle Triangle

cute btuse
-:90" Triangle i Triangle o T"ﬂngle
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' Use the figure to answer the followino.

Givenm£2=75°mZ1=4m43,and 24 = ~ 8§,
findmz4l,ms3, ms4, m45,m£6,m£7,and m £8.

B\ =9\ Pmea=502

)= 4(4 © m.ﬁ;'-b/)ﬁ
%99
Xw'f =\

mszl+ms2+ms3 = 180°

ALY v 78 + @ L =\TP

NOE R /\%D °
-79 /6 @’

M

10
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Use properties of angles and triangles to determine the measure of each angle.

ml+ms2+msL3 = 180°

Find m 43. Find m 28.
4 -ms3+75°+ms3 = 180° ms8 = mds4a
= © m«s8 = 525°
Findm 21, ms3 = 2
mi—l - 4mi3 ;—;lluur{_a’.
mz1 = 4-21° ms~7+m4£8+90° = 180°
ms1 = 84° m<£7+525°+90° = 180°
Find m £5. mcs7 = 37.5°

ms3+mzs5 = 180°
21°+ms5 = 180°

m«s5 = 159° P
’ Continue

msl+ms6 = 180°
84°+ms6 = 180°

ms6 = 96°
mL2+ms4+msL8 = 180°
75°4+msd4+ms4 = 180°
m«4 = 525°

11



Examples 15.2 Isosceles and Equilateral Triangles

YO What is |-2x+7|=25
? \
|
(Fox+7=25) | [(-2x+7=-25)
|
9x+7 =25 | =2x+7=-25
“2x+7-7=25-7 | -2x+7-7=-25-7
—9y =18 : ~2x=-32
-2 -2 l -2 =2
=—9 \/ | x=16 ¢

v" Step1: Isolate the absolute valve expression.
v' Step 2: Set the guantity inside the absolute valve notation equal to + and —.
v' Step 3: Solve for the vnknown in both equations.

12
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‘The only way
to lears
mathematics
is to dio
mathematics.

PAVL HIALMOS

13
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