
 
EQUILATERAL AND ISOSCELES TRIANGLE (5.4)    Geometry: Mrs. Portugues Brennan  
 
GOAL:  Students prove and apply properties of isosceles triangles by 

a. Differentiating between isosceles triangles and other triangles by using manipulatives, drawings, 
and previously learned Triangle Congruence Methods. 

b. Solving for missing side and angles measurements in isosceles triangles with reviewed Algebra. 
c. Constructing an equilateral triangle using the skills previously learned to construct a perpendicular 

bisector given a segment. 
 
Common	Core	Standards	
HSG-CO.C.10 Prove theorems about triangles.  

HSG-CO.D.13 Construct an equilateral triangle, ...  

HSG-MG.A.1 Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a 
tree trunk or a human torso as a cylinder).  

____________________________________________________________________________________ 
WARM UP:   Show your work. 
 

1.   2.   
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Exercises5.2

In Exercises 3 and 4, identify all pairs of congruent 
corresponding parts. Then write another congruence 
statement for the polygons. (See Example 1.)

3. △ABC ≅ △DEF A
D E

F
B

C

4. GHJK ≅ QRST H

G

K

S

T

Q
R

J

In Exercises 5–8, △XYZ ≅ △MNL. Copy and complete 
the statement.

5. m∠Y = ______ X

Y Z M

NL
124°

33°

12

86. m∠M = ______

7. m∠Z = ______

8. XY = ______

In Exercises 9 and 10, fi nd the values of x and y. 
(See Example 2.)

9. ABCD ≅ EFGH

A D H G

F

E

B
C

135°

28°

(4y − 4)° (10x + 65)°

10. △MNP ≅ △TUS

M
P U

TSN

142°

24°

(2x − y) m
13 m

(2x − 50)°

In Exercises 11 and 12, show that the polygons are 
congruent. Explain your reasoning. (See Example 3.)

11. W

X

J K

L

MNYZ

V

12. X Y

ZW

In Exercises 13 and 14, fi nd m∠1. (See Example 4.)

13. L M

N X Z

Y
70°

1

14. B S Q

RA C

80°
45° 1

Monitoring Progress and Modeling with MathematicsMonitoring Progress and Modeling with Mathematics

 1. WRITING Based on this lesson, what information do you need to prove that two triangles are 
congruent? Explain your reasoning.

 2. DIFFERENT WORDS, SAME QUESTION Which is different? Find “both” answers.

Vocabulary and Core Concept CheckVocabulary and Core Concept Check

Is △KJL ≅ △SRT?

Is △LKJ ≅ △TSR?Is △JLK ≅ △STR?

Is △JKL ≅ △RST?

L T RJ

K S

Dynamic Solutions available at BigIdeasMath.com
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EQUILATERAL AND ISOSCELES TRIANGLE (5.4) 
Using Manipulative:   
a.  Fold the isosceles triangle in half.  b. What do you notice about the triangles formed?   
c.  List which sides and angles are congruent. 
__________________________________________________________________________________ 
ISOSCELES TRIANGLE 

 

 
ISOSCELES TRIANGLE THEOREM      (Base Angle Theorem) 
If two sides of a triangle are congruent, then the angles opposite them are congruent. 

    P1  
 
If a triangle is equilateral, then it’s equiangular 
 

      

Some Theorems Based on
Congruent Triangles
Obiectioes

l. Apply the theorems and corollaries about isosceles triangles.
2. Use the AAS Theorem to prove two triangles congruent.
3. Use the HL Theorem to prove two right triangles congruent.
4. Prove that two overlapping triangles are congruent.

3-4 The Isosceles Triangle Theorems
Recall (page 72) that an isosceles
triangle, such as each face of the
Transamerica Pyramid in San Fran-
cisco, has two congruent sides.
These congruent sides are called legs
and the third side is called the base.
The angles at the base are called
base'angles and the angle opposite
the base is called the uertex angle of
the isosceles triangle.

vertex angle

*An,lo*.\
/*',.'\

base

We can prove that the base angles of an isosceles triangle are congruent.

Theorem 3-7 The Isosceles Triangle Theoretn
If two sides of a triangle are congruent, then the angles opposite those sides are
congruent.

Given: AB: AC
Prove: /-B: lC
I Plan for Proof: Draw the bisector of LA. Prove that two
triangles are congruent artd use corresponding parts.

ABDC

The proof of Theorem 3-l will be discussed as a classroom exercise, as will
the proofs of the following corollaries of Theorem 3-1.

124 / Chapter 3
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5.4 Lesson

 Base Angles Theorem

Given  — AB   ≅  — AC     

Prove ∠B ≅ ∠C

a. Draw  — AD   so that it bisects ∠CAB.

b. Use the SAS Congruence Theorem to show that △ADB ≅ △ADC.

c. Use properties of congruent triangles to show that ∠B ≅ ∠C.

STATEMENTS REASONS

a. 1. Draw  — AD  , the angle 
bisector of ∠CAB.

1. Construction of angle bisector

2. ∠CAD ≅ ∠BAD 2. Defi nition of angle bisector

3. — AB   ≅  — AC  3. Given

4.  — DA   ≅  — DA  4. Refl exive Property of Congruence (Thm. 2.1)

b. 5. △ADB ≅ △ADC 5. SAS Congruence Theorem (Thm. 5.5)

c. 6. ∠B ≅ ∠C 6. Corresponding parts of congruent triangles 
are congruent.

Plan 
for 

Proof

Plan 
in 

Action

legs, p. 252
vertex angle, p. 252
base, p. 252
base angles, p. 252

Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 5.6 Base Angles Theorem
If two sides of a triangle are congruent, then the angles 
opposite them are congruent.

If  — AB   ≅  — AC  , then ∠B ≅ ∠C.

Proof p. 252

Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides 
opposite them are congruent.

If ∠B ≅ ∠C, then  — AB   ≅  — AC  .

Proof Ex. 27, p. 275

What You Will LearnWhat You Will Learn
 Use the Base Angles Theorem.

 Use isosceles and equilateral triangles.

Using the Base Angles Theorem
A triangle is isosceles when it has at least two congruent 
sides. When an isosceles triangle has exactly two congruent 
sides, these two sides are the legs. The angle formed by the 
legs is the vertex angle. The third side is the base of the 
isosceles triangle. The two angles adjacent to the base are 
called base angles.

base
angles

vertex angle

base

leg leg

A

B C

A

B C

A D

B

C
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Differentiated Instruction

Kinesthetic
Have each student draw and cut out a 
large isosceles triangle and label the 
points. Have students fold the triangle 
so that the congruent sides coincide, 
and then identify the base, legs, base 
angles, and vertex angle. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the definition and vocabulary associated with an isosceles triangle.

 Always-Sometimes-Never True: “An equilateral triangle is an isosceles triangle.” always 
true

• Discuss a plan for proving the Base Angles Theorem. Give students time to try the proof on
their own before discussing as a class. Discuss what the proof would look like if rigid motions 
were used.

• Common Misconception: Be sure students understand that there is more than one order in 
which the steps of a proof can be written.

hscc_geo_te_0504.indd   252hscc_geo_te_0504.indd   252 2/12/15   3:03 PM2/12/15   3:03 PM

252 Chapter 5

252 Chapter 5  Congruent Triangles

5.4 Lesson

 Base Angles Theorem

Given  — AB   ≅  — AC     

Prove ∠B ≅ ∠C

a. Draw  — AD   so that it bisects ∠CAB.

b. Use the SAS Congruence Theorem to show that △ADB ≅ △ADC.

c. Use properties of congruent triangles to show that ∠B ≅ ∠C.

STATEMENTS REASONS

a. 1. Draw  — AD  , the angle 
bisector of ∠CAB.

1. Construction of angle bisector

2. ∠CAD ≅ ∠BAD 2. Defi nition of angle bisector

3. — AB   ≅  — AC  3. Given

4.  — DA   ≅  — DA  4. Refl exive Property of Congruence (Thm. 2.1)

b. 5. △ADB ≅ △ADC 5. SAS Congruence Theorem (Thm. 5.5)

c. 6. ∠B ≅ ∠C 6. Corresponding parts of congruent triangles 
are congruent.

Plan 
for 

Proof

Plan 
in 

Action

legs, p. 252
vertex angle, p. 252
base, p. 252
base angles, p. 252

Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 5.6 Base Angles Theorem
If two sides of a triangle are congruent, then the angles 
opposite them are congruent.

If  — AB   ≅  — AC  , then ∠B ≅ ∠C.

Proof p. 252

Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides 
opposite them are congruent.
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What You Will LearnWhat You Will Learn
 Use the Base Angles Theorem.

 Use isosceles and equilateral triangles.

Using the Base Angles Theorem
A triangle is isosceles when it has at least two congruent 
sides. When an isosceles triangle has exactly two congruent 
sides, these two sides are the legs. The angle formed by the 
legs is the vertex angle. The third side is the base of the 
isosceles triangle. The two angles adjacent to the base are 
called base angles.

base
angles

vertex angle

base

leg leg

A

B C

A

B C

A D

B

C
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Differentiated Instruction

Kinesthetic
Have each student draw and cut out a 
large isosceles triangle and label the 
points. Have students fold the triangle 
so that the congruent sides coincide, 
and then identify the base, legs, base 
angles, and vertex angle. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the definition and vocabulary associated with an isosceles triangle.

 Always-Sometimes-Never True: “An equilateral triangle is an isosceles triangle.” always 
true

• Discuss a plan for proving the Base Angles Theorem. Give students time to try the proof on
their own before discussing as a class. Discuss what the proof would look like if rigid motions 
were used.

• Common Misconception: Be sure students understand that there is more than one order in 
which the steps of a proof can be written.
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Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 5.6 Base Angles Theorem
If two sides of a triangle are congruent, then the angles 
opposite them are congruent.

If  — AB   ≅  — AC  , then ∠B ≅ ∠C.

Proof p. 252

Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides 
opposite them are congruent.

If ∠B ≅ ∠C, then  — AB   ≅  — AC  .

Proof Ex. 27, p. 275

What You Will LearnWhat You Will Learn
 Use the Base Angles Theorem.

 Use isosceles and equilateral triangles.

Using the Base Angles Theorem
A triangle is isosceles when it has at least two congruent 
sides. When an isosceles triangle has exactly two congruent 
sides, these two sides are the legs. The angle formed by the 
legs is the vertex angle. The third side is the base of the 
isosceles triangle. The two angles adjacent to the base are 
called base angles.

base
angles

vertex angle

base

leg leg

A

B C

A

B C

A D

B

C

hs_geo_pe_0504.indd   252 1/19/15   10:29 AM

Differentiated Instruction

Kinesthetic
Have each student draw and cut out a 
large isosceles triangle and label the 
points. Have students fold the triangle 
so that the congruent sides coincide, 
and then identify the base, legs, base 
angles, and vertex angle. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the definition and vocabulary associated with an isosceles triangle.

 Always-Sometimes-Never True: “An equilateral triangle is an isosceles triangle.” always 
true

• Discuss a plan for proving the Base Angles Theorem. Give students time to try the proof on
their own before discussing as a class. Discuss what the proof would look like if rigid motions 
were used.

• Common Misconception: Be sure students understand that there is more than one order in 
which the steps of a proof can be written.
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 Section 5.4  Equilateral and Isosceles Triangles 253

 Using the Base Angles Theorem

In △DEF,  — DE   ≅  — DF  . Name two congruent angles.

E D

F

SOLUTION

  — DE   ≅  — DF  , so by the Base Angles Theorem, ∠E ≅ ∠F.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Copy and complete the statement.

 1. If   — HG   ≅  — HK  , then ∠    ≅ ∠   .

 2. If ∠KHJ ≅ ∠KJH, then     ≅    .   

Recall that an equilateral triangle has three congruent sides.

CorollariesCorollaries
Corollary 5.2  Corollary to the Base Angles Theorem
If a triangle is equilateral, then it is equiangular.

Proof Ex. 37, p. 258; Ex. 10, p. 353

Corollary 5.3  Corollary to the Converse 
of the Base Angles Theorem

If a triangle is equiangular, then it is equilateral.

Proof Ex. 39, p. 258

READING
The corollaries state that a 
triangle is equilateral if and 
only if it is equiangular.

 Finding Measures in a Triangle

Find the measures of ∠P, ∠Q, and ∠R.

SOLUTION
The diagram shows that △PQR is equilateral. So, by 
the Corollary to the Base Angles Theorem, △PQR is 
equiangular. So, m∠P =  m∠Q =  m∠R.

 3(m∠P) =  180° Triangle Sum Theorem (Theorem 5.1)

 m∠P =  60°  Divide each side by 3.

 The measures of ∠P, ∠Q, and ∠R are all 60°.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 3. Find the length of  — ST   for the triangle at the left. 

G JK

H

A

B C

P

Q

R

T

5

S

U
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MONITORING PROGRESS 
ANSWERS

1. HGK, HKG
2. — KH  ,  — KJ  
3. 5

Extra Example 1
In the figure, ∠A ≅ ∠B. Name two 
congruent sides. 

AB

C

  — AC   ≅   — BC  

Extra Example 2
Find the value of x. 

S

TR
2x°

 x =  30

English Language Learners

Notebook Development
Have students record the theorems and 
corollaries on pages 252 and 253 in 
their notebooks. For each statement, 
include a sketch and an example.

Teacher ActionsTeacher ActionsLaurie’s Notes
• You could change Example 1. Have students draw an isosceles triangle. Mark the congruent 

angles. Have students name the congruent sides.
 “If a conditional statement is true, then is its converse true?” not always

• Write the two corollaries. Explain that they could be combined into one statement called a 
biconditional.

• Response Logs: “Right now I know …”
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CONVERSE OF ISOSCELES TRIANGLE THEOREM  (Converse of Base Angle Theorem) 
If two angles of a triangle are congruent, then the sides opposite them are congruent. 
 

   P2  
__________________________________________________________________________________ 
Class Discussion: Using Isosceles and Equilateral Triangles 
Find the value of x and y.   

   2.  4.                                                                                                                         

                                                                            
 
 
 

3.   
    
 
 
 
ON SMALL BOARD:  ALL GROUPS.  Draw diagram and show all algebraic work in organized paragraphs. 

5.   
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5.4 Lesson

 Base Angles Theorem

Given  — AB   ≅  — AC     

Prove ∠B ≅ ∠C

a. Draw  — AD   so that it bisects ∠CAB.

b. Use the SAS Congruence Theorem to show that △ADB ≅ △ADC.

c. Use properties of congruent triangles to show that ∠B ≅ ∠C.

STATEMENTS REASONS

a. 1. Draw  — AD  , the angle 
bisector of ∠CAB.

1. Construction of angle bisector

2. ∠CAD ≅ ∠BAD 2. Defi nition of angle bisector

3. — AB   ≅  — AC  3. Given

4.  — DA   ≅  — DA  4. Refl exive Property of Congruence (Thm. 2.1)

b. 5. △ADB ≅ △ADC 5. SAS Congruence Theorem (Thm. 5.5)

c. 6. ∠B ≅ ∠C 6. Corresponding parts of congruent triangles 
are congruent.

Plan 
for 

Proof

Plan 
in 

Action

legs, p. 252
vertex angle, p. 252
base, p. 252
base angles, p. 252

Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 5.6 Base Angles Theorem
If two sides of a triangle are congruent, then the angles 
opposite them are congruent.

If  — AB   ≅  — AC  , then ∠B ≅ ∠C.

Proof p. 252

Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides 
opposite them are congruent.

If ∠B ≅ ∠C, then  — AB   ≅  — AC  .

Proof Ex. 27, p. 275

What You Will LearnWhat You Will Learn
 Use the Base Angles Theorem.

 Use isosceles and equilateral triangles.

Using the Base Angles Theorem
A triangle is isosceles when it has at least two congruent 
sides. When an isosceles triangle has exactly two congruent 
sides, these two sides are the legs. The angle formed by the 
legs is the vertex angle. The third side is the base of the 
isosceles triangle. The two angles adjacent to the base are 
called base angles.

base
angles

vertex angle

base

leg leg

A

B C

A

B C

A D

B

C
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Differentiated Instruction

Kinesthetic
Have each student draw and cut out a 
large isosceles triangle and label the 
points. Have students fold the triangle 
so that the congruent sides coincide, 
and then identify the base, legs, base 
angles, and vertex angle. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the definition and vocabulary associated with an isosceles triangle.

 Always-Sometimes-Never True: “An equilateral triangle is an isosceles triangle.” always 
true

• Discuss a plan for proving the Base Angles Theorem. Give students time to try the proof on
their own before discussing as a class. Discuss what the proof would look like if rigid motions 
were used.

• Common Misconception: Be sure students understand that there is more than one order in 
which the steps of a proof can be written.
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 Base Angles Theorem

Given  — AB   ≅  — AC     

Prove ∠B ≅ ∠C

a. Draw  — AD   so that it bisects ∠CAB.

b. Use the SAS Congruence Theorem to show that △ADB ≅ △ADC.

c. Use properties of congruent triangles to show that ∠B ≅ ∠C.

STATEMENTS REASONS

a. 1. Draw  — AD  , the angle 
bisector of ∠CAB.

1. Construction of angle bisector

2. ∠CAD ≅ ∠BAD 2. Defi nition of angle bisector

3. — AB   ≅  — AC  3. Given

4.  — DA   ≅  — DA  4. Refl exive Property of Congruence (Thm. 2.1)

b. 5. △ADB ≅ △ADC 5. SAS Congruence Theorem (Thm. 5.5)

c. 6. ∠B ≅ ∠C 6. Corresponding parts of congruent triangles 
are congruent.

Plan 
for 

Proof

Plan 
in 

Action

legs, p. 252
vertex angle, p. 252
base, p. 252
base angles, p. 252

Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 5.6 Base Angles Theorem
If two sides of a triangle are congruent, then the angles 
opposite them are congruent.

If  — AB   ≅  — AC  , then ∠B ≅ ∠C.

Proof p. 252

Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides 
opposite them are congruent.

If ∠B ≅ ∠C, then  — AB   ≅  — AC  .

Proof Ex. 27, p. 275

What You Will LearnWhat You Will Learn
 Use the Base Angles Theorem.

 Use isosceles and equilateral triangles.

Using the Base Angles Theorem
A triangle is isosceles when it has at least two congruent 
sides. When an isosceles triangle has exactly two congruent 
sides, these two sides are the legs. The angle formed by the 
legs is the vertex angle. The third side is the base of the 
isosceles triangle. The two angles adjacent to the base are 
called base angles.

base
angles

vertex angle

base

leg leg

A

B C

A

B C

A D

B

C
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Differentiated Instruction

Kinesthetic
Have each student draw and cut out a 
large isosceles triangle and label the 
points. Have students fold the triangle 
so that the congruent sides coincide, 
and then identify the base, legs, base 
angles, and vertex angle. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the definition and vocabulary associated with an isosceles triangle.

 Always-Sometimes-Never True: “An equilateral triangle is an isosceles triangle.” always 
true

• Discuss a plan for proving the Base Angles Theorem. Give students time to try the proof on
their own before discussing as a class. Discuss what the proof would look like if rigid motions 
were used.

• Common Misconception: Be sure students understand that there is more than one order in 
which the steps of a proof can be written.
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 Section 5.4 253

 Section 5.4  Equilateral and Isosceles Triangles 253

 Using the Base Angles Theorem

In △DEF,  — DE   ≅  — DF  . Name two congruent angles.

E D

F

SOLUTION

  — DE   ≅  — DF  , so by the Base Angles Theorem, ∠E ≅ ∠F.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Copy and complete the statement.

 1. If   — HG   ≅  — HK  , then ∠    ≅ ∠   .

 2. If ∠KHJ ≅ ∠KJH, then     ≅    .   

Recall that an equilateral triangle has three congruent sides.

CorollariesCorollaries
Corollary 5.2  Corollary to the Base Angles Theorem
If a triangle is equilateral, then it is equiangular.

Proof Ex. 37, p. 258; Ex. 10, p. 353

Corollary 5.3  Corollary to the Converse 
of the Base Angles Theorem

If a triangle is equiangular, then it is equilateral.

Proof Ex. 39, p. 258

READING
The corollaries state that a 
triangle is equilateral if and 
only if it is equiangular.

 Finding Measures in a Triangle

Find the measures of ∠P, ∠Q, and ∠R.

SOLUTION
The diagram shows that △PQR is equilateral. So, by 
the Corollary to the Base Angles Theorem, △PQR is 
equiangular. So, m∠P =  m∠Q =  m∠R.

 3(m∠P) =  180° Triangle Sum Theorem (Theorem 5.1)

 m∠P =  60°  Divide each side by 3.

 The measures of ∠P, ∠Q, and ∠R are all 60°.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 3. Find the length of  — ST   for the triangle at the left. 

G JK

H

A

B C

P

Q

R

T

5

S

U
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MONITORING PROGRESS 
ANSWERS

1. HGK, HKG
2. — KH  ,  — KJ  
3. 5

Extra Example 1
In the figure, ∠A ≅ ∠B. Name two 
congruent sides. 

AB

C

  — AC   ≅   — BC  

Extra Example 2
Find the value of x. 

S

TR
2x°

 x =  30

English Language Learners

Notebook Development
Have students record the theorems and 
corollaries on pages 252 and 253 in 
their notebooks. For each statement, 
include a sketch and an example.

Teacher ActionsTeacher ActionsLaurie’s Notes
• You could change Example 1. Have students draw an isosceles triangle. Mark the congruent 

angles. Have students name the congruent sides.
 “If a conditional statement is true, then is its converse true?” not always

• Write the two corollaries. Explain that they could be combined into one statement called a 
biconditional.

• Response Logs: “Right now I know …”
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A

4. LDEF and ARSZ are isosceles, with legs
8 cm long. Name all pairs of angles that are
congruent.

5. lf Ll : 12, then ? - '!

6. If m13 = mL4, then '! : ?

7, If L5: 16, then ? -. ?

8. True or false? MK = NI( if and only if M
m13 = m14.

9. Prove Theorem 3-1. x
10. Explain how Corollary I follows from Theorem 3-1.
11. Explain how Corollary 2 follows from Corollary l.
12. What is the converse of Corollary l? Is this converse true?
13. Use the diagram for Theorem 3-l to explain why Corollary 3 is true.

Written Exercises
Find the value of x.

5. Supply the missing statements and reasons.
Given: tU: XA;

pall AB
Prove: XP = fg

Proof:

Statements

l. KA:KB
1 ./ /- '.la. Ln: --

3. POllAu
4. LKPQ: ? ; LB: 1

5.?
6. KP:KQ

Reasons

l. ?

2.?
3. 1

4.?
5. Transitive Prop. (Steps 2 and 4)
6.?
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 Using Isosceles and Equilateral Triangles

Find the values of x and y in the diagram.

K

N M

L
4

y x +  1

SOLUTION

Step 1 Find the value of y. Because △KLN is equiangular, it is also equilateral and — KN   ≅  — KL  . So, y =  4.

Step 2 Find the value of x. Because ∠LNM ≅ ∠LMN,  — LN   ≅  — LM  , and △LMN is 
isosceles. You also know that LN =  4 because △KLN is equilateral.

 LN =  LM Defi nition of congruent segments

 4 =  x +  1 Substitute 4 for LN and x +  1 for LM.

 3 =  x  Subtract 1 from each side.

COMMON ERROR
You cannot use N to refer 
to ∠LNM because three 
angles have N as 
their vertex.

Step 1 Step 2 Step 3 Step 4

A B A B A B

C

A B

C

Copy a segment Copy  — AB  . Draw an arc Draw an 
arc with center A and 
radius AB.

Draw an arc Draw an arc 
with center B and radius 
AB. Label the intersection 
of the arcs from Steps 2 
and 3 as C.

Draw a triangle Draw 
△ABC. Because  — AB   and  — AC   are radii of the same 
circle,  — AB   ≅  — AC  . Because  — AB   and  — BC   are radii of the 
same circle,  — AB   ≅  — BC  . By 
the Transitive Property of 
Congruence (Theorem 2.1),  — AC   ≅  — BC  . So, △ABC is 
equilateral.

Using Isosceles and Equilateral Triangles

 Constructing an Equilateral Triangle

Construct an equilateral triangle that has side lengths congruent to  — AB  . Use a 
compass and straightedge.

A B

SOLUTION
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18. a.
b.

If m/-l -35, therm/-ABC = ?

If mll = x, then m/ABC = ?

ABCDE is a regular penlagon and. DEFG is a square.
Find the measures of /-EAF and IAFD.

Draw an isosceles triangle and then join the midpoints
of its sides to form another triangle. What can you
deduce about this second triangle? Explain.

lf m/-l - 23, then m/-7 - ?

If m /-l = x, then m/-7 - ?

19. a.
b.

Solve for x and y.

20. LABC is equiangular, AB - 4x - y, BC - 2x + 3y, and AC = j.
21. ADEF is equilateral, mLD - x + y, arrd mLE - 2* - y.
22. In LJKL, lX = Xf, m/-J = 2x - !, mLK - 2x + 2y,

andmLL-x+2y.
23. Given: LABC in plane M; D not in plane M;

/-ACB - IABC; /-DCB: /-DBC
Name a pair of congruent triangles.
Prove your answer correct.

24.

C 2s.

Given: LABC is equilateral;
LCAD: LABE: LBCF

Prove something interesting about LDEF.

28. a. The figure on the left is a regular pentagon. Find
the measures of /-1, L2, and /3.

b. The figure on the right is a regular hexagon.
Find the measures of Ll, L2, /-3, and 14.

128 / Chapter 3

27. Given: nX: S7=, Sf;
XY: W

Prove: Sf =. nf
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 34. PROBLEM SOLVING The triangular faces of the peaks 
on a roof are congruent isosceles triangles with vertex 
angles U and V. 

U

W X Y

V

6.5 m

8 m

a. Name two angles congruent to ∠WUX. Explain 
your reasoning.

b. Find the distance between points U and V.

35. PROBLEM SOLVING A boat is traveling parallel to 
the shore along  !!!⃗ RT  . When the boat is at point R, the 
captain measures the angle to the lighthouse as 35°. 
After the boat has traveled 2.1 miles, the captain 
measures the angle to the lighthouse to be 70°.

L

R S T2.1 mi
35° 70°

a. Find SL. Explain your reasoning.

b. Explain how to fi nd the distance between the boat 
and the shoreline.

36. THOUGHT PROVOKING The postulates and theorems 
in this book represent Euclidean geometry. In 
spherical geometry, all points are points on the surface 
of a sphere. A line is a circle on the sphere whose 
diameter is equal to the diameter of the sphere. In 
spherical geometry, do all equiangular triangles have 
the same angle measures? Justify your answer.

37. PROVING A COROLLARY Prove that the Corollary 
to the Base Angles Theorem (Corollary 5.2) follows 
from the Base Angles Theorem (Theorem 5.6).

38. HOW DO YOU SEE IT? You are designing fabric 
purses to sell at the school fair.

A D

E

B C
100°

a. Explain why △ ABE ≅  △ DCE.

b. Name the isosceles triangles in the purse.

c. Name three angles that are congruent to ∠EAD.

 39. PROVING A COROLLARY Prove that the Corollary 
to the Converse of the Base Angles Theorem 
(Corollary 5.3) follows from the Converse of the 
Base Angles Theorem (Theorem 5.7).

 40. MAKING AN ARGUMENT The coordinates of two 
points are T(0, 6) and U(6, 0). Your friend claims that 
points T, U, and V will always be the vertices of an 
isosceles triangle when V is any point on the line 
y =  x. Is your friend correct? Explain your reasoning.

 41. PROOF Use the diagram to prove that △ DEF 
is equilateral.

B C

A

D

E
F

Given  △ ABC is equilateral. 
∠CAD ≅  ∠ABE ≅  ∠BCF

Prove △ DEF is equilateral.

Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Use the given property to complete the statement. (Section 2.5)

 42. Refl exive Property of Congruence (Theorem 2.1): ____ ≅   — SE  

 43. Symmetric Property of Congruence (Theorem 2.1): If ____ ≅  ____, then  — RS   ≅   — JK.  

 44. Transitive Property of Congruence (Theorem 2.1): If  — EF   ≅   — PQ  , and  — PQ   ≅   — UV  , then ____ ≅  ____.

Reviewing what you learned in previous grades and lessons
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CLASSWORK:  Complete the group problem on the Small Board and the other problems on paper.  Show all 
algebraic work in organized paragraphs. 
 
ON SMALL BOARD 1 2 3 4 5 6 
GROUP   1 2 3 4 5 6,7  
_____________________________________________________________________________________ 

		 	 	 `	 	 	
	
	
	
	
	

	 	 	 	 	 	
	
	
	
	
	

5.		 	 	 	 	 	 	 6.		 	
	
	
	
	
	
	
	
 
 
 
 
 

A

4. LDEF and ARSZ are isosceles, with legs
8 cm long. Name all pairs of angles that are
congruent.

5. lf Ll : 12, then ? - '!

6. If m13 = mL4, then '! : ?

7, If L5: 16, then ? -. ?

8. True or false? MK = NI( if and only if M
m13 = m14.

9. Prove Theorem 3-1. x
10. Explain how Corollary I follows from Theorem 3-1.
11. Explain how Corollary 2 follows from Corollary l.
12. What is the converse of Corollary l? Is this converse true?
13. Use the diagram for Theorem 3-l to explain why Corollary 3 is true.

Written Exercises
Find the value of x.

5. Supply the missing statements and reasons.
Given: tU: XA;

pall AB
Prove: XP = fg

Proof:

Statements

l. KA:KB
1 ./ /- '.la. Ln: --

3. POllAu
4. LKPQ: ? ; LB: 1

5.?
6. KP:KQ

Reasons

l. ?

2.?
3. 1

4.?
5. Transitive Prop. (Steps 2 and 4)
6.?
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Self-Test 2
Find the value of r.

3. If you know that W-X: WZ, can you conclude that
LX: 1Z? Explain.
Given: /-X o 1Z; WY J- plane P
Prove: LWXY: LWZY
Given: WX : VttZ: Wy I plane P
Prove: XY: ZY

6. Given: AB : eC; ffi L AC; {u t en
Explain how you could prove that LABN: LACM.

4x-2

Exs.3-5

Diagrams
Do you realize how long this book would be if we weren't allowed to use
diagrams? A simple-looking diagram may contain information that would
take many words to describe. To test this statement, look at the diagram on
page 1l I that shows congruent triangles MON and KEY. Try writing down all
the information you can get from this diagram.

Many of the explanations in this book are accompanied by diagrams that
illustrate the relationships discussed. For a clear understanding, you need to
read the text and the diagrams together. Reading diagrams calls for concentra-
tion so that you won't miss any of the given information.

You can improve your skill in reading diagrams by drawing diagrams. If
you find an explanation or a theorem hard to understand, make a sketch to
illustrate it. Be sure to show altr the given information. You may want to look
back at page 40 for additional suggestions about reading and drawing dia-
grams.

As you saw on page 129, when a diagram shows overlapping triangles, you
will often find it helpful to draw the triangles separately. Another technique is
to mask part of a complicated diagram with your hand or a slip of paper. Try
this with quadrilateral ABCD in Exercise 14, page 132. Can you pick out eight
triangles? Now look at the diagram for Exercise 21, page 141, which shows a
pentagon with all its diagonals. See how many triangles you can find.
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CONSTRUCT AN EQUILATERAL TRIANGLE:  Use compass and straightedge 
HINT:  Use the construction skills learned to construct a perpendicular bisector given a segment. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HW5.4; 1, 2, 3-15odd, 19, 34, 38 
 

254 Chapter 5  Congruent Triangles

 Using Isosceles and Equilateral Triangles

Find the values of x and y in the diagram.

K

N M

L
4

y x +  1

SOLUTION

Step 1 Find the value of y. Because △KLN is equiangular, it is also equilateral and — KN   ≅  — KL  . So, y =  4.

Step 2 Find the value of x. Because ∠LNM ≅ ∠LMN,  — LN   ≅  — LM  , and △LMN is 
isosceles. You also know that LN =  4 because △KLN is equilateral.

 LN =  LM Defi nition of congruent segments

 4 =  x +  1 Substitute 4 for LN and x +  1 for LM.

 3 =  x  Subtract 1 from each side.

COMMON ERROR
You cannot use N to refer 
to ∠LNM because three 
angles have N as 
their vertex.

Step 1 Step 2 Step 3 Step 4

A B A B A B

C

A B

C

Copy a segment Copy  — AB  . Draw an arc Draw an 
arc with center A and 
radius AB.

Draw an arc Draw an arc 
with center B and radius 
AB. Label the intersection 
of the arcs from Steps 2 
and 3 as C.

Draw a triangle Draw 
△ABC. Because  — AB   and  — AC   are radii of the same 
circle,  — AB   ≅  — AC  . Because  — AB   and  — BC   are radii of the 
same circle,  — AB   ≅  — BC  . By 
the Transitive Property of 
Congruence (Theorem 2.1),  — AC   ≅  — BC  . So, △ABC is 
equilateral.

Using Isosceles and Equilateral Triangles

 Constructing an Equilateral Triangle

Construct an equilateral triangle that has side lengths congruent to  — AB  . Use a 
compass and straightedge.

A B

SOLUTION
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Geometry: Mrs. Portugues Brennan      Name:____________________ 
TICKET OUT THE DOOR:       Period: ______ 
 
Label the diagrams below, and show all algebraic work in organized paragraphs. 
	

1. 	 	
	

	
	
	
	
	

2. 	
	

 
 
 
 
 
 
 
 

3.  What have you noticed outside the classroom that has the shape of an isosceles triangle? 

-\

7. Every triangle has three medians and three altitudes.
8. The perpendicular bisector of a segment is the line that is perpendicular to

the segment at its midpoint.
9. A point lies on the perpendicular bisector of a segment if and only if the

point is equidistant from the endpoints of the segment.

10. A point lies on the bisector of an angle if and only if the point is equidistant
from the sides of the angle.

11. Inductive reasoning is the process of observing individual cases and then
reaching a general conclusion suggested by them. The conclusion is proba-
bly, but not necessarily, true.

The two triangles shown are congruent. Complete.

1. AR,SP - ,! 2. LPRS - ?

3. SincePS- ? ,Sisthe ?

4. If m /- P = 42, then m /- SRQ - '! (numeri-
cal answer).

RA 3-1

o

Can two triangles be proved congruent?
the postulate that can be used.

5. Given: BE bisects eo; D bisects .BE.

6. Given: lA: ED; nC - A
7. Civen: 1A - L D; AC : OC
8. Given: LA: LE; LB: LD

Write two-column proofs.

9. Given: lU - tU; lX - fX
Prove: LMJK: LMLK

10. Given: LJMK= /-LMK; UX t plane P
Prove: JK: LK

If DE: EF which angles must be congruent? State
the theorem that justifies your answer.

If LD: LE, DF - 7t - 12, and FtP - 12 - t, find
the value of I and the length of DF.
If 1-DEF is equiangular, DE - x + /, EF - 12, and
DF = 5x - 7, find the values of x and y.

If so, write the congruence and name

B
a_)
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7. Every triangle has three medians and three altitudes.
8. The perpendicular bisector of a segment is the line that is perpendicular to

the segment at its midpoint.
9. A point lies on the perpendicular bisector of a segment if and only if the

point is equidistant from the endpoints of the segment.

10. A point lies on the bisector of an angle if and only if the point is equidistant
from the sides of the angle.

11. Inductive reasoning is the process of observing individual cases and then
reaching a general conclusion suggested by them. The conclusion is proba-
bly, but not necessarily, true.

The two triangles shown are congruent. Complete.
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