Understanding the Angle Measures of
Triangles

Brenda Meery
Jen Kershaw

To access the online version of this FlexBook
click the link below:

https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-mat
h-academic-bridge/section/8.2/primary/lesson/understanding-t
he-angle-measures-of-triangles-msm8/

cK flexboo<

next generation textbooks

1


https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-math-academic-bridge/section/8.2/primary/lesson/understanding-the-angle-measures-of-triangles-msm8/

To access a customizable version of this book, as well as
otherinteractive content, visit www.ck12.org

CK-12 Foundation is a non-profitorganization with a mission
to reduce the cost of textbook materials forthe K-12 market
bothintheU.S. and worldwide. Using an open-source,
collaborative, and web-based compilation model, CK-12
pioneers and promotes the creation and distribution of high-
quality, adaptive online textbooks that can be mixed, modified
and printed (i.e., the FlexBook® textbooks).

Copyright © 2023 CK-12 Foundation, www.ck12.0rg

Thenames “CK-12" and “CK12" and associated logos and the
terms “FlexBook®"” and “FlexBook Platform®” (collectively
“CK-12 Marks") are trademarks and service marks of CK-12
Foundation and are protected by federal, state, and
international laws.

Any form of reproduction of thisbookin any format or
medium, in whole orin sections, must be attributed according
to ourattribution guidelines.
https://www.ck12info.org/about/attribution-quidelines

Except as otherwise noted, all CK-12 Content (including CK-12
Curriculum Material) is made available to Users in accordance
with the CK-12 Curriculum Materials License
https://www.ckl2info.org/curriculum-materials-license

cK-1) License

Complete terms for use forthe CK-12 website can be found at:
http://www.ck12info.org/terms-of-use/

Printed: December 11,2023 (PST)

cK

AUTHORS
Brenda Meery
Jen Kershaw


www.ck12.org
www.ck12.org
https://www.ck12info.org/about/attribution-guidelines
https://www.ck12info.org/curriculum-materials-license
https://www.ck12info.org/curriculum-materials-license/
http://www.ck12info.org/terms-of-use/

Understanding the Angle Measures of Triangles www.ck12.org

8.2 Understanding the Angle Measures of
Triangles

FlexBooks 2.0 > VUB Math > Understanding the Angle Measures of Triangles

Last Modified: Aug 23, 2023

[Figure 1]

A roof truss is a pre-fabricated, triangular wooden structure used to support the roof of a
home or building. The triangular shape is used because it is incredibly strong. A particular
roof truss is an isosceles triangle such that the base angle has a measure of 50°. How can
the worker figure out the measure of the other angles of the triangular roof truss to ensure
that all trusses for this roof are identical?

In this concept, you will learn to understand the angle measures of triangles.

Equiangular Triangles

The sum of the interior angles of a triangle is 180°. This fact is true for all triangles regardless
of the type of triangle. An equiangular triangle has three equal angles which each measure
60°. The following diagram is an equiangular triangle.

3
https://flexbooks.ck12.0rg/flx/b/1149865


https://flexbooks.ck12.org/flx/b/1149865
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/1149865
https://flexbooks.ck12.org/flexbooks/
https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-math-academic-bridge/

Understanding the Angle Measures of Triangles www.ck12.org

pl)60° 60° N\ ¢

[Figure 2]

Let’s look at another triangle to see how this information can be applied.

A

B £K25° 25

[Figure 3]

The above triangle has two acute angles that each measure 25° and one obtuse angle. The
measure of the obtuse angle is not known.

The sum of the three angles of the triangle equals 180°. Write an equation to represent this
statement.

m/A+m/B+ m/C = 180°

Next, substitute the known information into the equation.

mZA + 25° + 25° = 180°

Next, simplify the left side of the equation.

m/A + 25° 4 25° 180°
m/ZA+50° = 180°

Then, subtract 50° from both sides of the equation to solve for mZA .
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m/ZA+50° = 180°
mZA+50° —50° = 180° —50°
m/ZA = 130°

The answer is 130.

The measure of the obtuse angle is 130°.

Examples
Example 1

Earlier, you were given a problem about the worker with the roof truss. He needs to figure
out the measure of the interior angles in the roof truss. How can he do this?

He can use the facts that the triangle is isosceles and the sum of the interior angles of the
triangle equals 180°.

First, draw and label an isosceles triangle to model the roof truss.

C

[Figure 4]

The triangular roof truss is an isosceles triangle. The angles opposite the equal sides are
equal in measure.

m/A = 50°
m/A = m/B
m/B = 50°

Next, write an equation to represent the sum of the interior angles of the triangle.

LA+ /B+ £C =180°

Next, fill into the equation, the measures of the equal angles.
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LA+ /B+/ZC = 180°
50° +50° +ZC = 180°

Next, simplify the left side of the equation.

50° +50° +£ZC = 180°
100° + ZC = 180°

Next, subtract 100° from both sides of the equation to determine the measure of ZC'.

100° +£ZC = 180°
100° — 100° + ZC = 180° —100°
0 = 80°

The answer is 80.
The measures of the other two interior angles of the roof truss are 50° and 80°.
Example 2

If the measure of the vertex angle of an isosceles triangle is 50°, what is the measure of the
base angles of the triangle?

First, draw and label a triangle to represent the given information.

S_{I,{}

[Figure 5]

Next, write down what you know from the problem.
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mZl+m/2+m/3 = 180° Sum of the angles of a triangle
m/3 = 50° Measure of the vertex angle
m/Zl = m/2 Equal angles of an isosceles triangle

Next, write down an equation to represent the information.

mZ1 +mZ/2 + 50° = 180°

Next, let ‘ &’ represent each of the equal angles of the isosceles triangle.

z + z + 50° = 180°

Next, simplify the left side of the equation.

2z + 50° = 180°

Next, subtract 50° from both sides of the equation and simplify to isolate the variable.

2z +50° = 180°
2x + 50° —50° = 180° — 50°
2z = 130°

Then, divide both sides of the equation by ‘2’ to solve for ‘g .’

2z = 130°
Zz 130
7 2
r = 65°
The answer is 65.
m4£l = 65° and mZ£2 = 65°.
Example 3
.
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For the following diagram, determine the measure of angles ‘&’ and ‘y.’

85°

f40°
¥ X

1250 \

[Figure 6]

First, write down what you know from the diagram.

mZx + 140° = 180° Straight angle formed by adjacent angles
mZy + 125° 180° Straight angle formed by adjacent angles
mZx +mZy+85° = 180° Sum of the angles of a triangle

Next, use what you have written down to determine the measure of Zzx .

mZz + 140° = 180°

Next, subtract 140° from both sides of the equation.

mZx +140° = 180°
mZx + 140° — 140° = 180° — 140°

Next, simplify both sides of the equation.

mZx + 140° — 140° = 180° — 140°
mlx = 40°
8
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The answer is 40.
The measure of Zx is 40°.

Now, use what you know about the measures of the interior angles of the triangle to solve
for the measure of Ly.

mZx +mZy + 85° = 180°

Next, substitute the measure of Zz into the equation.

mZx +mZly+85° = 180°
40° + mZy +85° = 180°

Next, simplify the left side of the equation.

40° + mly+85° = 180°
125° + mZy = 180°

Next, subtract 125° from both sides of the equation.

125° + m/Zy = 180°
125° —125° +mZy = 180° —125°

Next, simplify both sides of the equation.

125° — 125° + mZy = 180° —125°
msy = 5b°

The answer is 55.
The measure of Ly is 55°.
Example 4

Given AABC, an obtuse scalene triangle with LA = 37° and /b = 28°, what is the
measure of the obtuse angle?
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First, draw and label a triangle to model the problem.

A

a7

28°

[Figure 7]

Next, write an equation to represent the sum of the interior angles of the triangle.

LA+ /B4 /ZC = 180°

Next, fill into the equation, the measures of the angles given in the diagram.

LA+ /B+/ZC = 180°
37° +28°+/ZC = 180°

Next, simplify the left side of the equation.

37° +28° +ZC = 180°
65° +ZC = 180°

Then, subtract 65° from both sides of the equation to solve for the measure of /(.

65° +ZC = 180°
65° —65° + ZC = 180° —65°
ZC = 115°

The answer is 115.

The measure of the obtuse angle is 115°.
Example 5

Given ADFEF, suchthat /D = 42° and /FE = 123°, what is the measure of /F'?

First, draw and label a triangle to model the problem.
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42

2

[Figure 8]

Next, write an equation to represent the sum of the measures of the interior angles of the
triangle.

D+ /E+ /F =180°

Next, fill into the equation, the measures of the angles given in the diagram.

LD+ /E+/F = 180°
42° +123° + LF = 180°

Next, simplify the left side of the equation.

42° 4123° + LF = 180°
165° + LF 180°

Then, subtract 165° from both sides of the equation to solve for the measure of ZC'.

165° + ZF = 180°
165° — 165° + ZF 180° — 165°
ZF = 15°

The answer is 15.

The measure of /F = 15°.

Review

Using what you have learned about the interior angles of a triangle, determine the missing
angle in each triangle.

1.45°%, 45°,7?
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2.60° 60°,7?
3.90°, 50°, ?
4.100°, 40°, ?
5.10°, 30°, 7
6. 50°,10°, ?
7.145°,15°, 7
8.55°% 45° 7
9.70° 35° 7
10. 50°, 50°, ?
1. 63° 42°, 7

12.18°,75°, 7

Identify three triangles in the room around you.

13.
14.

15.

Review (Answers)

www.ck12.org
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