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@ Angle Relationships in Triangles

Warm Up

1. Find the measure of exterior ZDBA of /A BCD, if
m«ZDBC = 30°, m«ZC= 70°, and m«D = 80°. 150°

73°

2. What is the complement of an angle with measure
17°7
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@ Angle Relationships in Triangles

Objecftives

Find the measures of interior and exterior

angles of triangles.

Apply theorems about the interior and
exterior angles of triangles.
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@ Angle Relationships in Triangles ,

Vocabulary
auxiliary line
corollary
Interior
exterior

interior angle
exterior angle
remote interior angle
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) CLIGT B Bl Triangle Sum Theorem) N

The sum of the angle measures of a triangle is 180°. B

MZA + mZB + mZC = 180° /\
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@ Angle Relationships in Triangles

An auxiliary line is a line that is added to a
figure to aid in a proof.

An auxiliary
line used in the
Triangle Sum
Theorem
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@ Angle Relationships in Triangles;

Example 1A: Application

After an accident, the positions Y
of cars are measured by law

enforcement to investigate the 12

collision. Use the diagram

drawn from the information W/ 62 407\
collected to find m<ZXYZ. X

msXYZ + mzZYZX + mzZZXY = 180° /A Sum. Thm

Substitute 40 f ZYZX and
M/XYZ + 40 + 62 =180 o rarmozxy.

m«ZXYZ + 102 = 180 Simplify.

m.XYZ = 78° Subtract 102 from both sides.
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@ Angle Relationships in Triangles;

Example 1B: Application

After an accident, the positions Y
of cars are measured by law
enforcement to investigate the
collision. Use the diagram
drawn from the information
collected to find mZYWZ.

Step 1 Find mZWXY.

m.-YXZ + m-WXY = 180° Lin. Pair Thm. and ~ Add. Post.

62 + mZWXY = 180 Substitute 62 for mYXZ.

mZWXY = 118° Subtract 62 from both sides.
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Example 1B: Application Continued

After an accident, the positions Y
cars are measured by law

enforcement to investigate the
collision. Use the diagram draw
from the information collected
to find msZYWZ. X

118°
Step 2 Find msYWZ.
mZYWX + mZWXY + mZXYW = 180° /\ Sum. Thm

m/YWX + 118 + 12 = 180 Substitute 118 for m-WXY and
12 for mXYW.

mZYWX + 130 = 180 Simplify.

m-ZYWX = 50° Subtract 130 from both sides.
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Use the diagram to find
m/ZMJIK.

Pont I'Abbé

M/MIK + mZJKM + mzZKMJ = 180° /\ Sum. Thm

m/MIK + 104 + 44= 180 Substitute 104 for m-JKM and
44 for m-KMJ.

mZMJIK + 148 = 180 Simplify.
m-ZMJK = 32° Subtract 148 from both sides.
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A corollary is a theorem whose proof follows

directly from another theorem. Here are two
corollaries to the Triangle Sum Theorem.

.

COROLLARY HYPOTHESIS CONCLUSION
4-2-2 The acute angles of D

a right triangle are £ZD and ZE are

complementary. complementary.

m«£D + mZE = 90°
F E

4-2-3 The measure of A

each angle of MZA = mZB = m£C = 60°

an equiangular

triangle is 60°.

B C
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@' Angle Relationships In Trianglesf;j

Example 2: Finding Angle Measures in Right Triangles

One of the acute angles in a right triangle

measures 2x°. What is the measure of the other
acute angle?

Let the acute angles be ZA and £ZB, with m£A = 2x°.

mZA + m«ZB = 90° Acute s of rt. /\ are comp.
2xX + mzZB = 90 Substitute 2x for m_ZA.

mzZB = (90 - 2x)° Subtract 2x from both sides.
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@' Angle Relationships in Triangles.j;:f

Check It Out! Example 2a

The measure of one of the acute angles in a

right triangle is 63.7°. What is the measure of
the other acute angle?

Let the acute angles be ZA and £ZB, with m£A = 63.7°.

mZA + m«ZB = 90° Acute s of rt. /\ are comp.
63.7 + mzZB = 90 Substitute 63.7 for m_AA.
m./B = 26.3° Subtract 63.7 from both sides.
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@' Angle Relationships in Triangles.j;:f

Check It Out! Example 2b

The measure of one of the acute angles in a

right triangle is x°. What is the measure of the
other acute angle?

Let the acute angles be ZA and £ZB, with mZA = x°.

mZA + m«ZB = 90° Acute s of rt. /\ are comp.
X+ msZB = 90 Substitute x for m_-A.

m«ZB = (90 - x)°  Subtract x from both sides.
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@' Angle Relationships in Triangles.j;:f

Check It Out! Example 2c

The measure of one of the acute angles in a

right triangle is 48%". What is the measure of
the other acute angle?

Let the acute angles be ZA and £ZB, with mZA = 48%0.

mZA + m«ZB = 90° Acute s of rt. /\ are comp.
48% + mZB = 90 Substitute 48% for m_-A.
m./B = 41%) Subtract 48% from both sides.
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@ Angle Relationships in Trianglesj1

The interior is the set of all points inside the
figure. The exterior is the set of all points
outside the figure.

Exterior

Interior
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@' Angle Relationships In Triangles“_i;j

An interior angle is formed by two sides of a
triangle. An exterior angle is formed by one

side of the triangle and extension of an adjacent
side.

/4 is an exterior angle.

Exterior

Interior

/3 is an interior angle.
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@‘ Angle Relationships in Triangles

Each exterior angle has two remote interior

angles. A remote interior angle is an interior

angle that is not adjacent to the exterior angle.

/4 is an exterior angle.

Exterior The remote interior
angles of /4 are /1

and /2.

Interior

/3 is an interior angle.
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@ Angle Relationships in Triangles

) LI e B Bl Exterior Angle Theorem) N

The measure of an exterior angle of a triangle is equal
to the sum of the measures of its remote interior angles.

mZ4 = mZL1 + mZL2
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@ Angle Relationships in Triangles
Example 3: Applying the Exterior Angle Theorem

Find mZB. i (x4 3) B
15 (5x — 60)°
A *—>
C D
mZA + m£ZB = m«£ZBCD Ext. -~ Thm.
_ _ Substitute 15 for mA, 2x + 3 for
15+ 2x + 3 =5x-60 m_B, and 5x - 60 for m_-BCD.
2X + 18 = 5x - 60 Simplify.
_ Subtract 2x and add 60 to
/8 = 3X both sides.
26 = X Divide by 3.

ms/B = 2x + 3 = 2(26) + 3 = 55°
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@ Angle Relationships in Triangles

Check It Out! Example 3
A o
Find mZ£ACD. (22 + 1)

= (6z — 9)°”
B C D
mZACD = mZA + m«ZB Ext. - Thm.

Q- Substitute 6z - 9 for mACD,
6z-9=22+1+930 2z + 1 for mA, and 90 for m_B.
6z-9=2z+ 91 Simplify.

Subtract 2z and add 9 to both
4z = 100 sides.
7 = 25 Divide by 4.

MLACD = 6z -9 = 6(25) -9 = 141°
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@ Angle Relationships in Triangles

g CLICI L EP 2l Third Angles Theorem} N

THEOREM HYPOTHESIS CONCLUSION
If two angles of one triangle L R
are congruent to two angles
of another triangle, then r LN = LT
the third pair of angles N S
are congruent. M
/
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Example 4: Applying the Third Angles Theorem

K J
(4y?)° (6y? —40)°
Find mZK and m.Z2J.
F /
G H
/K= /] Third s Thm.
m/ZK = m/J Def, of =~ .

4y?2 = 6y2 — 40 Substitute 4y? for m«K and 6y? - 40 for m_4J.
-2y2 = -40 Subtract 6y? from both sides.

y2 = 20 Divide both sides by -2.

So mZK = 4y? = 4(20) = 80°.
Since m/J = m/ZK, m./J = 80°.
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Check It Out! Example 4
P

(2¢)°
Find m/ZP and m/T. R

LP=/T Third <s Thm. (4x2 - 32)°
MZAZP = msZT Def. of = 25,
2x2 = 4x2 — 32 Substitute 2x? for m-P and 4x2 — 32 for m_T.

-2x%2 = -=-32 Subtract 4x2 from both sides.

x2=16 Divide both sides by -2.

So m£ZP = 2x%2 = 2(16) = 32°,.
Since m/ZP = m/ZT, m/T = 32°.
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@ Angle Relationships in Triangles

Lesson Quiz: Part |

1. The measure of one of the acute angles in a right
triangle is 562 °. What is the measure of the other

acute angle? 1,
333
2. Find mZABD. 3. Find mZN and m/P.
D
/ﬁn \ |
. .(2x+16)° (X + 12)° /j\ m
A B C N o P R
124° 75¢°: 75°
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@ Angle Relationships in Triangles’i1 .ﬁ

Lesson Quiz: Part 1l

4. The diagram is a map showing John's house, Kay's
house, and the grocery store. What is the angle the
two houses make with the store?

30°

Store
2y + 6)°

(8y + 10)- (y + 32)°
Kay’s house

John's house

Holt Geometry Copyright © by Holt, Rinehart and Winston. All Rights Rés“é"ﬁfg@



