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Warm-Up Triangle Angle Theorems

`
Lesson 

Question
?

Lesson Goals

Analyze relationships between and exterior 

of a triangle.

Prove that the sum of 

the

of the interior angles 

of a triangle is 

degrees.

Identify interior and      

angles of a triangle. 

Calculate the 

measures of interior 

and exterior angles of 

a                           .
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Warm-Up

Words to Know

Triangle Angle Theorems

Write the letter of the definition next to the matching word as you work through 

the lesson. You may use the glossary to help you.

_____ exterior angle

_____ interior angles

_____ remote interior angles

_____ supplementary angles 

A. the angles formed by each pair of 

adjacent sides on the inside of a polygon

B. each of the two nonadjacent interior 

angles corresponding to each exterior 

angle of a triangle

C. two angles whose measures have a sum 

of 180 degrees

D. an angle formed by a side of a figure and 

an extension of an adjacent side

W
K2
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Warm-Up

Angle Relationships of Parallel Lines

Triangle Angle Theorems

What are the angle pair relationships created by parallel lines p and q cut by 

transversal line s?

p

q

s

1
2

3
4

5
6

7
8

Corresponding angles

1 5

2 6

3  [∠7]

4  [∠8]

Alternate interior angles

4 6

3  [∠5]

Supplementary angles

4 is supplementary to5.

3 is supplementary to                .
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The Sum of the Interior Angles of a Triangle

Instruction

How can we prove that the sum of the three measures of the interior angles of a 

triangle is equal to 180°? 

Strategy: Draw two parallel lines through the vertices of any triangle. Cut the 

parallel lines with a transversal. Then, use angle pair relationships.

2

Slide

4

Triangle Angle Theorems

Draw arcs to indicate the alternate 

interior angles.             

Alternate interior angles are

.

We use this information to help 

us prove that the sum of the 

interior angles of a triangle is

degrees.

Applying the Triangle Angle Sum Theorem

Triangle angle sum theorem: The sum of the measures of the three                                 

of a triangle is 180°.

Use the triangle angle sum theorem to find the value of 𝑥.

3𝑥 − 1 + 67 − 𝑥 + 5𝑥 − 40 = 180

7𝑥 + 26 = 180

7𝑥 = 154

𝑥 =

(67 − 𝑥)°

(5𝑥 − 40)°

(3𝑥 − 1)°
D

E

F
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Instruction

4
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Triangle Angle Theorems

FINDING THE ANGLE MEASURES

Use the triangle angle sum theorem to find the value of 𝑥.

𝑥 = 22

𝑚E = 67 − 22 = [

𝑚D = 3 22 − 1 = 66 − 1 = 65

𝑚F = 5 22 − 40 = 110 − 40 = [

Add the angle measures to make sure the 

sum is 180°.

45 + +70 = 180

(67 − 𝑥)°

(5𝑥 − 40)°

(3𝑥 − 1)°
D

E

F

The Third Angle Theorem

Third angle theorem: If                  angles of one triangle are congruent to two 

angles of another triangle, then the third angles of the triangles are also

.

6

A

B

C F

E

D
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Instruction
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Proving the Third Angle Theorem 

Given: ABC and DEF;

A ≅ D and

B ≅ E

Prove:C ≅ F

Triangle Angle Theorems

A

B

C F

E

D

Statements Reasons

1. A ≅ D,B ≅ E 1. given

2. 𝑚A = 𝑚D,

3. 𝑚B = 𝑚E

2. def. of ≅

3. 𝑚A +𝑚B +𝑚C = 180 3.  angle 

theorem

4. 𝑚D + 𝑚E +𝑚F = 180 4.  angle sum theorem

5. 𝑚A +𝑚B +𝑚C = 𝑚D + mE + 𝑚F 5.

property

6. 𝑚D + 𝑚E +𝑚C = 𝑚A +𝑚B + 𝑚F 6. substitution property

7. 𝑚C = 7. subtraction property

8. ∠C ≅ 8. def. of ≅
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Instruction
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Angles of a Triangle

Triangles consist of three interior angles, as well as angles known as 

.

INTERIOR AND EXTERIOR ANGLES OF TRIANGLES

Exterior angles are created by extending only one side of the triangle and 

should be                                             to the interior angle.

Triangle Angle Theorems

X

C
A

B

Y
Z

Interior Angles:

BAC

ABC

Exterior Angles:

ZAB

XBC

Example Non-example

A

B

C
T

U

V
C

A

B

𝑚BAC +𝑚CAT =
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Instruction
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Exterior Angle Theorem

Exterior angles theorem: The measure of each exterior angle of a triangle 

equals the sum of the measures of the                                         angles.

Triangle Angle Theorems

𝑚1 +𝑚2 = 180]

and

𝑚2 +𝑚3 +𝑚4 = [180]

Use substitution to solve for 𝑚1.

𝑚1 +𝑚2 = 𝑚2 +𝑚3 +𝑚4

𝑚∠1 = 𝑚3 +𝑚4

1 2

3

4

SOLVING FOR UNKNOWN ANGLE MEASURES

What is the measure ofXFE?

F

E

G

X

Z

Y

(2𝑘 − 5)°

(3𝑘 + 30)°
(95 − 𝑘)°

]𝑚XFE = 𝑚FEG +𝑚[FGE

3𝑘 + 30 = 95 − 𝑘 + (2𝑘 − 5)

3𝑘 + 30 = 90 + 𝑘

2𝑘 + 30 = 90

2𝑘 = 60

𝑘 = 30

Substitute 𝑘 = 30 into the expression 

for 𝑚XFE and simplify.

𝑚XFE = 3 30° + 30°

= 120°
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Instruction
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Exterior angle inequality theorem: The measure of an exterior angle of a 

triangle is                            than the measure of either of the two nonadjacent

angles.

Analyzing the Relationship between Interior and Exterior Angles 

of Triangles

Triangle Angle Theorems

F

E

G

1
2

3

4

We know 𝑚1 = 𝑚3 + 𝑚4. So,

𝑚1 𝑚3

and

𝑚1 > 𝑚∠4 .
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Summary

Answer

How are the interior and exterior angles of a triangle related?
Lesson 

Question
?

Slide

2 Review: Key Concepts

• The sum of the measures of the               

angles of a triangle is                 .

• An                             angle of a triangle              

is created by extending a side of the 

triangle.

• The exterior angle and adjacent 

interior angle are               

angles.

• The exterior angle measure is equal 

to the sum of the measures of the 

remote interior angles.

Triangle Angle Theorems

B

Z YA C

X

40°140°

80°

100°

60° 120°
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Use this space to write any questions or thoughts about this lesson.

Summary Triangle Angle Theorems


