Lesson 11-1

Vertical and Adjacent Angles

| Can... identify vertical and adjacent angles, and use them to write
and solve equations to find unknown angle measures.

Learn Angles

The hands on a clock form an angle with the vertex at the center of
the clock where the hands meet. At different times of day, the angle
formed by the hands could be obtuse, acute, right, straight, or zero.

Draw the hands of each clock to represent each type of angle.

Types of Angles

obtuse

Learn Name Angles

Copyright © McGraw-Hill Education

vertex and
vertex of the angle.

\
| greater than 90°,
less than 180°

| less than 90°,
| greater than 0°

exactly 90°
exactly 180°

exactly 0°

An angle can be named using three capital letters. These letters
come from three points labeled on the angle—one point from the
one point from each ray. The middle letter must be the

The symbol for angle is Z. An angle named £XYZ is read angle XYZ.

An angle can be named using only one letter, the vertex. An angle
can also be named by placing a number in the interior of the angle

near the vertex.

(continued on next page)
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| What Vocabulary
Will You Learn?
acute angle
adjacent angles
congruent
obtuse angle
right angle
straight angle
vertex i
vertical angles
zero angle
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@ Talk About It!

Is it possible for an
angle to have a
measure greater than
180°? Explain.
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Your Notes 3

Q) Talk About It!

A classmate states that
the angle is named
ZRTS. Explain why this
is incorrect.

@ Talk About It!
Why is ZXZY not a
correct name for the
angle?

() Online Activity You will use Web Sketchpad to explore attf
of vertical and adjacent angles.

The angle can be named in four ways.

ZRST54S)
YSNLTSR T
3
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Example 1 Name Angles
Name the angle in four ways.
Select all of the correct names for the given angle. y
4PA 122vX 3
exvz []4x 1
[]£xzy yZAVAL -
[]zzxy i

ex, three points on the angle

named by the vert
So, the angle can be y i

‘with a specified order, and a number in the interior ©

Check : ,r

Name the angle in four ways. a4

<2 = 1B
<ARC

2
:1—/0"'
e B B 2 %
B Go Online You can complete an Extra Example online. %
Explore Vertical and Adjacent Angle Pairs
iputes ‘

Press the Compare Angies button to
compare JAEC and 4BED What do you patica? Record
your obaervebons.

—
v
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Angle 1is congruent
to angle 3.

=73

The measure of angle 1is
equal to the measure of
angle 3.

mZ1=m4£3

Special notation is used to indica;ig the

m/1 as the measure ofangle .

Example 2 Identify Vertical /

Identify the vertical angle pairs in the it

iS Vertical to/ 5
Sverticalto /44

Vertical angle pairs ai

P s | @

Lesson 111 - Vertical and Adjacent Angles 679

Scanned with CamScanner



@ Talk About It
How can you check
your solution?

680 Module 41 - Geometric Fii

gures

Check

Identify the vertical angle pair
writing each angle label from the
diagram by its corresponding

vertical angle.

/1is vertical to £ _\:l./
/2 is vertical to £ ’5,’

/3 is vertical to £ __A—'

s by

0 Go Online You can complete an Extra Example online.

al Angles to Find Missing Values

Learn Use Vertic
ee how to find mlissing values

D Go Online Watch the animation t0 S
using vertical angles-
te and solve an equation to find the

The animation shows how to wri

value of X.

Angle AEB and angle CED are vertical angles.

/AEB = ZLCED Vertical angles are congruent.

m/AEB = mZCED Definition of congruence

m/AEB = 75°, m£CED = (4x — 5)°

75="4==i5
+5 +5 Add 5 to each side.
80 = 4x Simplify.
80 _ 4x :
Bl Divide each side by 4.
y -
20 =x Simplify.

So, the value of x is 20.
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ple 3 Use Vertical Angle§ t

s,
Y Onlie You can complete an Extra Example 9N

gxar
f
Values I3
uation to find the va
nd solve an ed
writé 8 a
2 3
130° i
part A Write a0 equation.
use the two angles are vertical ang,les;j'" y
B:Ce‘;uaﬁon <howing that the two angle me
3
part B Solve the equation. Jf
2x+2 =130 Write the equat :
o) Sub:ractzfrom“;‘f‘*'
Sx=128 smolty.
] :
ivi SMe REEt
e [:/ Divide each side by S5
i = e
50')(’= 64. ey i“
: . . -
Check y e |
Wiite and solve an equation to find the : ﬂ%,.l. \ 2
value of x. e A
V)N b = Qo
i b 6 = 6
- -____.____._—-—-'_-
P2 - Y
p"*z Write an eguation. g 2
X= 248 e ol
4 PartB Solve the equation. ; (R~ b,
Show
Jour weork /
here
A e
e —
s - -
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Q) Talk About It!

Where have you heard
the term adjacent
before? How can you
remember what it
means in geometry?

@ Talk About It!

A classmate stated that
Z4 and £5 are
adjacent. Do you
agree? Justify your
reasoning.

Q@ Talk About It!

A classmate stated that
/4 and £2 are also
adjacent. Do you agree?
Justify your reasoning.

682 m“'wﬁgures

— T EEEEEE—

Learn Identify Adjacent Angles
es if they share a common vertex, a

Two angles are adjacent angl
common side, and do not overlap-

The diagram shows four pairs
of adjacent angles.

Z1and £2
/2 and Z3
/3 and Z4

Z4 and £1

lines.

. 'n
The diagram below shows threé intersecting

Which angles are adjacent to £27 {_\_QLA < 3

Which angles are adjacent to £5? < é

Example 4 |dentify Adjacent Angles

Name the angles that are adjacent to £1.

Because Z1shares a common side
and vertex with £2, they are adjacent
angles.

What other angle shares a side
and vertex with Z1?

So, £2 and £6 are adjacent to /1.
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jine You can complete an Extra Example

0600"

gearn Use Adjacent Angles to

=y
a ud suLe d
¥

adjacent angles.

The adjacent angles form a straight angle,
oR)

The sum lsleO‘. g
igld |
; : do

mZAEB = (54 mBEC =15

Angle AEB and angle BEC aré

Sx+ 115 =180
=5, — 115 subtract 115 from each i0&: \‘.

Bx= 65 Simpry..

=13 simplify:

% = %§ Divide each side by 5. //—-'

of x is 13.

1. Vertical and Adjacent Angles 683 r
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@ APP ly 2%

is using lines and angles to
= abstfad art. She needs to find

;e measufe of ZA to continue the

f orn i the art. What is the measure

1amike

t is the task?
o you understand exactly what quest;
ion t

olve. You may wantto re
ad
estions with a partner, g

4 Wha

Make sur
ProD’em 5
piscuss these du
Time pescribe the context of the problem. i

4 Time What mathematics do you see im, m
What are you wondering about? s

first
gecon
Third Time

use?

3 What is your solution?
Use your strategy to solve the problem.

P <2 =8
< A= I3

i
\
i
;

4 How
| can you show your solution is reasonable?

Write A )
y°“r50fuﬁo?:m It! Write an argument that can pe used t

o defend

O answer or
M three times

your own words
problem? :

you approach the task? What strategies c
an you

\ 3o -(90 4 42)

Q) Talk About It!
ve the

How can you ol
way?

problem another

+ ——4 Adiacant Anales 685
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Q) Go Online You can &m&te angra Exan)plgynli\ne.

@_Foldables It's time to update your Foldable, located in the
Mod e Reylew,_ based on what you learned in this lesson- If you
n't already assembled your Foldable, you can find the
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pefer 0 the diagram below. Identify tt
g 3 4irs Of vertical angles. Name all the a
:13[ ared £10. (Exﬂmp!qz.hqq ; » g

\ i . | »:"

djacent 10

- (Y =

6. Wite and solve an equation
to find the value of x.

5, wite and solve an
| equation t0 find the
* Jalue of x. (Example 3) #

:1\\0:/27_\ i :55

1 rﬂeand}s‘olve an M

.. equation to find the
Value of x. (Example 5)

8. Open Response Write and
~ solve an equation t0 find

| thevalueofy.
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6P~
Apply i

9. Levi was designing a kite. He ne!
measure of ZA before cutting th
measure of angle A?

D124

\!
SE =
10. Jess was drawing a map of her n
What is the measure of the angle
n Derby Drive @

~intersection betwee!
XD SR\ =)
AR Xx\2L23= \20
o9

EAVDY
angles.

of the

G Tt

11. Draw and Jabel a pair c_)f vertical

e~ A e 36 <.

13. (@ Be Precise Astudent
of the measures of a pair 0
must equal 180°. Is the student correct?
Write an argument that can be used to

defend your solution.

Ao, ppair of by ecen

i

ong\ mst Sha'€
Ver et v

688 Module 11 Geometric Figures

\\O

eds to determine the
e fabric. What is the

e o)
&\ \0

eighbé)rﬁc‘)od. 7!‘ = o

nd Ros'emont?

(X \o
2@ 23

[ the valué of X. |dentify the student’s error

\ and correct it-

f ox+6+60 =180

; 2x + 66 =180

J 2x =14
,-}-(2x+6)° - x =51 8

J‘ %Qwse (\¢

P —

said that the sum
fadjacentangles |

commoy

ex+ Y 7/ no°
@x+26°) :
| - .
b <Pe= By
(3x + 15)° "
'Rosemo“t. A

Derby Drive

12 @ Find the Error A student was finding

X YeOnN «

Jeot — 248

) T
14. @ Reason Abstractly Determine if the
following statement is true or false. If trué
provide a diagram. If false, explain. &

-

A pair of acute angles can also be adjaceit

angles.
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