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e s is parallel to line t.

Arrowheads are used to
indicate parallel lines.

outside the parallel lines.

Interior angles lie inside the parallel lines.

Wl ¢
-

—>

4‘ Interior Angles

- 3 6\‘ —> k
. |
pg Examples: £3, 24, 4@, 46 |

Exterior angles lie outside the parallel lines.

£

\ Exterior Angles
. 1\2 ~

<+

1

i

< N >k
Exterior Angles
Examples: £1, 42.4§ L Z| 8

\
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3l notation is used to indicate parallel

When a transversal intersects two parallel lines, eight angles are
formed. Four of the angles are interior angles, located in the s;
between the parallel lines, and four are exterior angles that |ie




cr:ay t:d traT::versal. there is a relationship

ok - Ihe angles in certain angle

ngles, a exterior angles, and

g angles, have the same angle measure,

remate interior angles are interior 5
yransversal. When the lines are p

ngles that lie on opposite sides of
arallel, their measures are equal.

gxamples: mé4=ms6and m/3 =

ate exterior angles are exterior angles that lie on opposite sides
 ofthe transversal. When the lines are parallel, their measures are equal.

- 5\6 ~

. Examples: mZ1=mZ47 and m£2 = m/ %

Corresponding angles are those angles that are in the same position
on the two lines in relation to the transversal. When the lines are
parallel, their measures are equal.

E-N
e
L2
Y v
A J
=

- Bamples: m£1=m«£5, m£2 = m£6, m£3 =m£T, and mL4 = mzfL 8 ‘
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Example 1 Classify Angle Pairs
fi .
: Classify the relationship between £1and £7in th:"ngure as_ %
' g . interior, alternate exterior, or corresponding.
Think About It alternate interior,
What are the locations
of the angles with d
réspect to the parallel W i
lines? ‘ ,
3
(S T \&’ O Q § 3
8/7
erior angles that lie on opposite sides of the
Q Talk About 1t Z1and £7 are exterior ang i oope
transversal. They are alternate exte

Name another pair of
alternate exterior
angles. How many :
pairs of alternate Check '
exterior angles are In the figure, the two lines shown are parallel and intersected bya
there when two paralle|
lines are cutby a-

transversal. Classify the relationship between Z2 and /4 as altern
{

exterior, alternate interior, or corresponding.
transversal? Will this

happen when any two
parallel lines are cut by
a transversal? Explain,

Gte

e L | be Udo-
Hlpass of alkermak exterier

3 7;5\25 u))um—EJL

Q Go Online You can complete an Extra Example online.
|

= \ Pause and Reflect g
wallel Lineg
‘00 “{u ¢ are How can the meaning of the words alternating and corresponding
| help you think about alternate interior, alternate exterior, and
( u* !oaj a haggsvmgLQcorresponding angles?

mum_mm,'ylunx(we\ T

( e\eriof J~ <8 Yol

L !
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o
S © Think About It
What are the locations
1 of the angles with
3 respect to the parallel
a
5
Jpand £6 are n the _m,po %ﬂmm

' sitio
e transversal. They are correspg N on the two lines in relation to P(;“

nding angles.

» Q) Talk About It!

Check : Name another pair of
i : orresponding angles.

n the figure, the two lines show, £ .

i nare How many pairs of

~ansversal. Classify t - Are parallel and j :

g fy the relationship between /4 arr:t: rzgc;:iI?ZrZate :orrte:: ondllqng at:’gt:es

re there when

b rior, alternate in
~ extel terior, or corresponding.
parallel lines are cut

by a transversal? Will

O\—\Q‘(“&h e——%\’ex\ of O‘Y\%\% this happen when any

two parallel lines are
cut by a transversal?
Explain.

By, s
| ~Trafe ﬁ.'f‘\*\\vo&nngs—-j
e YouxQaits &
ot comes Qondinty i
Pause and Reflect 89“;&‘%' \of_mp\se, IR .‘
ore. (O ondes

How did what you know about alternate interior, alternate exterior,

3 and corresponding angles help you solve the problem? %‘ ) J A \'\ |8
| wed and each (il

Jiﬂ”“L ) L= one W\ e pued [
o) el Gl

UGo Online You can complete an Extra Example online
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Learn Find Missing Angle Measures

When two parallel lines are cutbya transversal, eight angles are
formed. Special relationships exist among pairs of angles.

B Go Online Watch the video to learn how to use these
relationships to find the measure of any angle formed by two p arallgy
lines and a transversal.

The video shows the following parallel lines.

\ecnak \n\-@r

o : GG

{Tand L &

Complete the missing angle measures in the table.

. f
SIS 5 Sl T 7

75° 105“{ b5 % 75

If you know the measure of one angle, you can use your knowledge

. of supplementary and vertical angles to find the measures of the

@ Talk About It!

Once you know the
measures of angles 2,
3, and 4, how can you
find the measures of
angles 5, 6, 7, and 8?7

three angles that are along the same line.
In the figure below, suppose mZ1 = 50°.
m£2 = 130° because Z1and £2 are MM"\)&XJ
m£3 = 50° because £1and £3 are _\}{4{ LD._Q; angles.
mZ4 = 130° because Z1and Z4 are W
ween teyrg
[4
5&
e N2 e
4N\3
[ -— 5\6 >

|
|
|
|
—
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_ ample 3 Fi I
@ Examp ind Missing Angle Measures

umar designed the bookea
i =
Line @ is parallel to line b, shown.

-I_

ym/2 = 105", find mZ6 and m¢3. Justity e

your answer: N a
317
418 ic

partA Find m£6.

since £2 and £6 are supplementary, the
qum of their measures is o

50, m¢6 = 180" — 105 or 75", m <2 amd (S V&l

M <2 and LY CoNY
altery

partB Find mZ3.
m <2 md <3

Angle 6 and Z3 are interior angles that lie on opposite sides of the

“ansversal. ii“ce tlley are alter rior an es
nate in i i
: terior a gles, their measur

o, m/3=75"

Check

Arianna’s house has the porch stairs sh i
own. it

line n. If m£7 = 35°, find mZ1and m£2 n. Line m is parallel to

B 0 \“

m<Z\=\ym
m<¢t=23b

k}:@;m( U£‘_> \

Dowe by M(s Aset Hameyf |

060 Online You can complete an Extra Example online.
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& Think About It

Think about the
special relationship
petween £2 and £6.
How does £3 relate to
either £2 or £67

tal c»
es Pc A AN vabd
nade tnderion

(@) Talk About It
How many unique

angle measurements
exist in the figure?

Immsq"e_“{ © il
7)«'%& 1o Eo |

L
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10 angle 6 and angles 1ang
gfgt_ Then use m£6 to find

i exter“" angles, their measures
5o the m£6 = 40° g

16. 7, and /8 form a straight line, the sum of their
m v
measures is 180°.
226+ LT+ mi8 =180 Write the equation,
Replace m£6 with 40*

’ : E Y mZ] +@ =180° and mZ8 with 90°,
- . Add.

T
Subtraction Property

—130° =—130° of Equality

] = Simplify.

So, m£7 is 50°.

heck

the figure, line a is parallel to line b, and
line c is perpendicular to line d. The measure
f £7 is 125°. What is the measure of £4?

snowrk S
SR <Ii= 35
O\ O< N dl'g'
ol Y PSS or)o

‘|“

(s

B Go Online You can complete an Extra Example online.
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n Extra Example online,

i

learned about the angles formed by paralle/ jines and
ransvers I§ Q@ﬂ you n'_a_p'ne’,t.he:i.angles'that are formed? Can yoy
ine which angles have the same measure?
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Prac“ce Q Go Online You ¢
gercises 1-4, use the figure at the right. In the figure m n
m is parallel to line n. For each pair of angles, classlfy'the
tionship in the figure as aiternate interior, altémafe exterior 3\4
e co,,espondlng. (Examples 1and 2) g g 1526 7\8 5
o ands7 Q “‘Qfﬂf-btz '\v\kerio,,
5 L1and £3 CoctesQone
3, L4and £5 a\ \‘efndib, eyerion
o 5and 7 CONRS \QQM
5, Arturo is designing a bridge for science class | 6. Inthe figure, line m is parallel to line 7. The

using parallel supports for the top and ‘
bottom beam. Find m£2 and m/3 if ‘

’f’_‘ff_?.oo' Justify your answer. (example3y |

_fe 'Swcemc<) ond <2
n<2 = 6o \qre, alternake |

et o ey

20ndh m<3 o :
‘"%upp\emnwhﬂ o Q&WQ
so M¥21<3=\8c w3 =\

measure of /3 is 58°. What is the measuré
of £77 (Example 4)

A

L

< 4<6x44b =

Test Practice

7. The symbol below is an equal sign with a
slash through it. It is used to represent not
equal to in math, as in x # 5. If m£1 = 108",
classify the relationship between Z1and £2.
Then find mZ£2. Assume the equal sign
consists of parallel lines.

\oD

B

T\ O

pliernuke extetion C\V‘{’)\“
M<) = 192

8. Multiselect In the figure, line m and line n
are parallel. Select all of the statements
that are true.

/71 and £8 are alternate exterior angles.
LZ3 and £7 are corresponding angles. |
£2 and £8 are corresponding angles.

4/44 and £6 are alternate interior angles.

|| £5 and £7 are corresponding angles.
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S rmed by tWO paralle! 1% in
9. Angles A and B are corresponding an s of x. EXP
transversal. If mZA = 4x° and mzB=(3x+ 7) Al

X=1, Corfespondwﬁ

B0t Ny = p

_ 10" and
10. In the figure, lin m Js parallel to fine . If ms3 = (7); LG") 12 o
mZ6 = (5x + 10)°, what are the measures of Z3an 4
VoY 5 n

M <d=we 6 allpmade W 5fs

A Jo = BXtlo T = 5;( X0
- N ;g_;tf )
5)&\0)» 0= o 2x-20 ©)
m< 3z (?X\o)qlo- o R
11. (@ Reason Abstractly Refer to the figure
in Exercise 10. Look at a pair of angles \
described as interior angles on the same
side of the transversal. What do you think Ifatra
the relationship is between these angles?- the med

A Explain why you think this is true. angle re equal Q 0(\
Inejor anyles Hat are of H@'ﬁ ‘i Qﬁ& w

the statement is true or false,

mine if
‘ 12 Deter ument that can be used to

Construct an arg
defend your solution.

nsversal intersects two parallel lines,
sures of the alternate exterior

Same- Side of e ‘ffcmS\fEfS
ore SURPlemertay-o ’\‘Ya )Y\N)Se

('5‘(\2,
e Ak g\)@q\emev\}ﬂfj QD((QJSQMM aﬁ) &1
e o e, a4 o i e

13. Determine the measure of ZW. Construct
an argument that can be used to defend
your solution.

14. @ Find the Error A student was finding
‘the measure of Z5 in the figure below. She
concluded that m£5 = 86° because itis a
corresponding angle with Z2. Find her
mistake and correct it.

\L\Zﬁ* tu‘b
5/4
67

<"3 15 c\(orreSpa«\oLwJ
leswith <\ w <L is

5UQP\QW9 Yo 8¢
60 m<\ =dy Bewssd WSM
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