Then

REW R v e L,

o You identified

isosceles and

' equilateral triangles.

NewVocabulary

} legs of an isosceles
triangle
vertex angle
base angles

v

Tennessee
Cumriculum Standards

v 3108.4.10 |dentify and
apply properties and
relationships of special
figures.

SPI3108.4.3 Identify,
describe and/or apply the
relationships and theorems
ivoving different types of
triangles, quadrilaterals and
other polygons.

® Use properties of

isosceles triangles.

Use properties of
equilateral triangles.

@ The tracks on the roller

coaster have triangular

reinforcements between

the tracks for support
and stability. The
triangle supports in the
photo are isosceles
triangles.

Properties of Isosceles Triangles Recall from Lesson 4-1 that isosceles

triangles have at least two congruent sides. The parts of an isosceles triangle
have special names.

The two congruent sides are called the legs of an isosceles triangle, and the angle with
sides that are the legs is called the vertex angle. The side of the triangle opposite the
vertex angle is called the base. The two angles formed by the base and the congruent
sides are called the base angles. :

£1is the vertex angle.
£2 and £3 are the base angles.

base

Theorems Isosceles Triangle

4.10 Isosceles Triangle Theorem
If two sides of a triangle are congruent, then the
angles opposite those sides are congruent.

Example If AC = BC, then £2 = /1.

4.11 Converse of Isosceles Triangle Theorem
If two angles of a triangle are congruent, then the
sides opposite those angles are congruent.

Example If Z1 = 22, then FE = DE.

C
D
‘: B -
F

' You Will pfove Theorem 411in E'xercise 3r.

a. Name two unmarked congruent angles. A
ZACB is opposite AB and £B is opposite
AC,so LACB = £B.

b. Name two unmarked congruent segments.
AD is opposite ZACD and AC is opposite
£D, s0 AD = AC.




GuidedPractice
1A. Name two unmarked congruent angles. F \

1B. Name two unmarked congruent segments.

To prove the Isosceles Triangle Theorem, draw an auxiliary line and use the two

triangles formed.

Proof Isosceles Triangle Theorem . _ Q
Given: ALMP; M= LP M
Prove: ZM= /P L N
P
Proof:
Statements Reasons R
1. Let N be the midpoint of MP. 1. Every segment has exactly one midpoint.
2. Draw an auxiliary segment LN, 2. Two points determine a line.
3. MN=PN 3. Midpoint Theorem
4. [N=IN 4, Reflexive Property of Congruence
5 [M=LP 5. Given
6. ALMN= ALPN 6. SSS
7. /M= /P 7. CPCTC

2 Properﬂes of Equilateral Triangles The Isosceles Triangle Theorem leads to two
corollaries about the angles of an equilateral triangle.

ReviewVacabulary Corollaries_Equilateral Triangle j

Equilateral Triangle a
triangle with three congruent

4.3 Atriangle is equilateral if and only if it is equiangular,

0 A B
sides (Lesson 4-1) Example If ZA= /B = £C, then
AB= BC = CA.
C I
4.4 Each angle of an equilateral triangle measures 60 'ﬂ;‘
Example If DE = EF = FE then
msZA=msB= m/C = 60. 60°

o 60°
E 60 E

You will brove'CorollarieS 43and 4.4 in Exercises 35 and 36
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Example 2 ([

Find each measure.
a. mzLY

Since XY = XZ, XY = X7Z. By the Isosceles Triangle
Theorem, base angles Z and Y are congruent, so
msZ = mZY. Use the Triangle Sum Theorem to write
and solve an equation to find msy.

msLX + mLY + msZ = 180

Triangle Sum Theorem
60 + mZY + msY =180 meX=60,msLZ=msY

60 + 2(msY) =180 Simplify.
F 2(mLY) =120  Subtract 60 from each side.
mLY =60 Divide each side by 2.

| s TiangleS Aszyoun > mLZ =mLY, so mZ£Z = 60 by substitution. Since m£X = 60, all three angles
é i ExaThplfhe; sa y measure 60, so the triangle is equiangular. Because an equiangular triangle is also
g iangle e equilateral, XY = XZ = ZY. Since XY = 8 inches, YZ = 8 inches by substitution
meeﬂv angle must be an *
syl iangle:
D GuidedPractice
— M
2A. mZM 2B. PN
= tcm
N
You can use the properties of equilateral triangles and algebra to find missing values.
=
| Example3 ;. =3
ALGEBRA Find the value of each variable. B
din.

Since /B = ZA, AC = BC by the Converse of

the Isosceles Triangle Theorem. All of the sides A
of the triangle are congruent, so the triangle is

equilateral. Each angle of an equilateral triangle

measures 60°, so 2x = 60 and x = 30.

The triangle is equilateral, so all of the sides are
congruent, and the lengths of all of the sides

(4y — 5) in.

are equal.

AB = BC Definition of equilateral triangle
3=4y-5 Substitution
8 =4y Add 5 to each side.
2=y Divide each side by 4.

D GuidedPractice

3. Find the value of each variable.
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g8 Real-WorldLink
* . Biosphere Il is the largest
 totally enclosed ecosystem

P ]
. 4

; ever built, covering 9
". 3.14 acres in Oracle, Arizona. %
The controlled-environment
facility is 91 feet at its

highest point, and it has

6500 windows that enclose

a volume of 7.2 million

cubic feet.

Source: University of Arizona

L
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“YReal:World Example 4 .0 2
ENVIRONMENT Refer to the phot
II at the right. AACEis an i
F is the midpoint of AE', D
EC, and B is the midpoint 0
AFBD is also equilateral.

Given: AACE is equilateral. Fis t

£ CA. Prove that

o of Biosphere
equilateral tr.iangle.
is the midpoint of

he midpoint

of AE, D is the midpoint of EC,and Bis
the midpoint of CA. -
Prove: AFBD is equilateral. |
o Reasons
Statements e —al
1. AACE is equilateral. . - 7
2. Fis the midpoint of AE, D is the 2. Given L
midpoint of EC, and B is the midpoint ’
of CA.
3. m£A =60, mzZC = 60, m£LE = 60 3. Each angle of an equilatera] ¢

4. LA=/C=/LE

5. AE=EC=CA
6. AE=EC=CA
7. AF=FE,ED=DC,CB~BA
8. AF=FE,ED=DC,CB = BA

9. AF + FE = AE,ED + DC = EC,
CB+BA=CA

10. AF+AF=AE,FE+FE=AE,
ED+ED=EC,DC+DC=EC,
CB+CB=CA,BA+BA=CA

1. 2AF = AE, 2FE = AE, 2ED = EC,
2DC =EC,2CB = CA,2BA = CA

12. 2AF = AE, 2FE = AE, 2ED = AE,
2DC = AE,2CB = AE, 2BA = AE

13. 2AF = 2ED = 2¢B,
2FE = 2DC = 2BA

14, AF:ED=CB,PE=DC=BA
15. ﬁsﬁz@,ﬁ?siﬁzﬁ
16. AAFB:—:AEDF—:-‘ACBD

17. DF=FB= 5D

12,

Tiangj,
measures 60,

Definition of congruence anq
substitution

Definition of equilateral triangle
. Definition of congruence
. Midpoint Theorem

. Definition of congruence

© O N o o

- Segment Addition Postulate

10. Substitution

11. Addition Property
Substitution Property

13. Transitive Property

14. Division Property

§
:

15. Definition of congruence
16. SAS

17. CPCTC

18. AFBD s equilateral.

} GuidedPractice

4, Gi\ﬂ\ that AACE is
of EC, prove that AFED =~ ABDC,

6 | Isosceles and Equilateral Triangles

€quilateral, FB || EC

18. Definition of equilateral triangle

/FD || BC, BD | EF,

’




» R s

k Your Understanding

Refer to the figure at the right.

Example 1 e ST
1. If AB = CB, name two congruent angles.
2. If ZEAC = LECA, name two congruent segments.
— 2  Find each measure.
X
F
3. FH 4 m{MRP M
60°
60°
G 12 o
R
gample 3 ALGEBRA Find the value of each variable,
5. R \ 6. W
2z—-15 8
S ) % 8
7
T Y
Example 4 7. PROOF Write a two-column proof. B

Given: AABC is isosceles; EB bisects ZABC.
Prove: AABE = ACBE

A E

8. ROLLER COASTERS The roller coaster track shown in the photo
on page 283 appears to be composed of congruent triangles.
A portion of the track is shown. '

a. If OR and ST are perpendicular to QT, AVSR
is isosceles with base SR, and QT || SR, prove

that ARQV = ASTV.
b. If VR = 2.5 meters and QR = 2 meters, find the distance
between OR and 5T. Explain your reasoning.

Practice and Problem Solving

Bample 1 Refer to the figure at the right.
o If AB = AE, name two congruent angles.
10. If ZABF = /AFB, name two congruent segments.
11. If CA = DA, name two congruent angles.
12. If /ZDAE = /DEA, name two congruent segments.
13. If ZBCF = £ZBFC, name two congruent segments.
14. If FA = AH, name two congruent angles.

"canned by CamScanner
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A ind each measure.
y Example2  Find eac 16. mZSRT R

! 15. mZBAC A 2

Il | S

i 1K

‘t. ’ T

17. TR P L b
4 3 B
4
2
| R c

0 Example 3 ALGEBRA Find the value of each variable.

E il @ 2x+ 11 2. E G
H (ar-6);
A

il !

2. w

6x—9
B X
Ll
]
i J (4x+ 20)°
f Y

Example 4  PROOF Write a paragraph proof.

all. | 23. Given: AHJM is an isosceles 24, Given: XY = XZ .

bopi| triangle, and AHKL is an W is the midpoint of XY.

] : equilateral triangle. ZJKH ~ Qis the midpoint of XZ.

L and ZHKL and ZHLK and Prove: WZ = QY

i ll £MLH are supplementary. 5

I?“ | Prove: /JHK = /MHL

i H

i W, Q
|
25. BABYSITTING While babysitting her neighbor’s children,

Elisa observes that the supports on either side of a park B :
swing set form two sets of triangles. Using a jump rope - ) LNE
to measure, Elisa is able to determine that AB = AC, S Nk >
but BC ¢ AB. ; - ‘

a. Elisa estimates m/BAC to be 5
what is mZABC? Explain.

b. If BE = CD, show that AAED is isosceles,

¢. 1 BC || ED and ED = AD, show that AAED s equilateral

d. If AJKL is isosceles, what is the minim
that AABC = AJLK? Explain your rea

0. Based on this estimate,

um information n,

eede
soning d to prove

@ 288 | Lesson 4-6 | Isosceles and Equilateral Triangles

y CamScanner



ﬁmﬂ

r 26, CHIMNEYS In the picture, BD) L ACand AABC e
isosceles triangle with base AC. Show that the ;;ianllne e 2 i Eh

of the house, represented by BD, bisects the angle Yy

formed by the sloped sides of the roof, ZABC.

97. CONSTRUCTION (.:onstruct three different isosceles right
triangles..Explau"l your method. Then verify your
constructions using measurement and mathematics

28, PROOF Based on your construction in Exercise 27,
make and prove a conjecture about the relationship
between the base angles of an isosceles right triangle.

Find each measure.

@) mcAD A
30. mZACD
31. mZACB ;
92° .
32. mZABC s BRI o . B

33. FITNESS In the diagram, the rider will use his bike to hop across the tops of each of the I
concrete solids shown. If each triangle is isosceles with vertex angles G, H, and ], and ‘
BG = HC, HD = JF, £G = /H, and ZH = /], show that the distance from B to F is three
times the distance from Dto F. - R

34. Given: AXWV is isosceles; ZY L YV. 1 i
Prove: ZX and ZYZV are complementary. \ et i,

x v
Z

corollary or theorem.
37. Theorem 4.11

PROOF Write a two-column proof of each
35. Corollary 4.3 36, Corollary 44

Find the value of each variable.

3. ¥ 3.

L x2 4 5x
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