‘Lesson 3

Angle Measures in a Triangle

Any triangle is made up of three sides and three angles. The
sides and angles of triangles share relationships that can be
proven. For example, one way to discover the sum of the
measures of the angles in any triangle is to do this experiment.

1. Draw any triangle. Bi i
A C
2. Using scissors, cut off each angle :
of the triangle.

3. Place the angles adjacent to each
other along a straight line. A

Since the exterior sides of the angles form a supplementary
angle and the measure of a supplementary angle is 180°,
mZA + m£B + mZC = 180°.

You can also prove this as a theorem. This is an example of
a proof.

Step 1
Step 2
Step 3

Step 4

Step 5

Theorem: The sum of the measures of the angles in
any triangle is 180°.

Prove mZA + m£ZB + m«C gl =R
in AABC = 180°.
A C

AABC is a triangle. Given.

Draw Line p||AC through Point B. By construction.

AB is a transversal of p and AC, so mZx = mZA
because alternate interior angles are equal.

BCis a transversal of p and AC, so mZy = mZC
because alternate interior angles are equal.

/x + /B + Zy are adjacent and form a straight
angle. Since the measure of a straight angle is 180°,
mZx + mZB + m«£y = 180° and by

substitution mZA + mZB + m£C = 180°.

" You can use this angle-sum theorem to solve problems like the
following example.
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One angle in a triangle measures
60°. Another measures 85°. What
is the measure of the third angle?

step1 Since the sum of the measures of the angles in any
triangle is 180°, x + 60° + 85° = 180°.
step 2 Solve X gD 85 = 180° for x.
YL ROS Bt 180°
v— 180" 60 85°
Xi=uab
Step 3 Check. 60°
85°
385
180°

Other relationships exist in any triangle. For example, an
exterior angle of 2 triangle 18 formed by extending oné side
B

of a triangle at any vertex.
exterior angle BCD

K
A C D
/BCD is an exterior angle.

Any exterior angle of a triangle is supplementary to the
adjacent interior angle. &

/ BCA is supplementary to £BCD; s0
m/BCA + m£BCD = 180°
30° + m£LBCD = 180°
mZBCD = 180° — 30°
mZBCD = 150°

In this example, note that the sum mZA + mZBis equal to
m~ZBCD. In other words, the sum of the measures of the two
non-adjacent interior angles in any triangle is equal to the

measure of the exterior angle:
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Here is another example of a proof.

Theorem: The measure of any exterior angle of a triangle
is equal to the sum of the measures of the two non-adjacent

interior angles. B
In AABC, prove mZA + m£B = m£BCD. '7
Y
step 1 AABCis a triangle. Given. A C D

Step2 mLA+ msB+ msC= 180°. By theorem, the sum of the measures
; of the angles in any triangle is 180°.

Step3 m«C+ mZ£BCD = 180°. The sum of the measures of supplementary
angles is 180°.

mZA + mzZB + m«C = 180° m~C + m«BCD = 180°
mZA + mzZB = 180° — m«£C »mLBCD = 180° — m«C

mZA + mZB = mZBCD
Quantities equal to the same quantity are equal to each other.

You can use this theorem to solve problems like the
following examples.

Given AABC, find m£x.
Step1 By previous theorem, 60° + m£x = 130°.

Step 2 Solve 60° + m£x = 130° for x. §
60° + msx = 130°
mLX =3 1300 T 600 130° 60°

m«x = 70°
In this triangle, mZx = mZy. The exterior angle measures 120°.
Find mZx and mZy.

Find m~y. Since Zy and the exterior angle are supplementary,
the sum of their measures is 180°.
120° + y = 180°
=807 120"
y = 60°
Step 2 Find m£x.

p+xEx= 180°

60° + x + x = 180°
x + x = 180° — 60°

2x = 120°

x = 60°

Step 3 Check. 60° + 60° + 60° = 180°
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Angle Measures in a Triangle

EXAMPLE Theorem Theorem
mZA + m£ZB + mZC = 180° mZA + mZB = mZy
B B
60° ?
y
0, ) 5o Caao

A C A C
Find the measure of ZC. Find the measure of ZB.
Let n = m«C. Let k = mZB.
n +60° + 55° = 180°  Solve: n = 65° 85° + k = 140° Solve: k =55°

Directions Find mZx in each triangle.

X
70°
125° \
80° 80° < 20° Z 100°
1 2. 3
950 X

40° @ 60°

4, 5.
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