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Angles and Parallel Lines

Parallel Lines and Angle Pairs When two parallel lines are cut by a transversal,
the following pairs of angles are congruent.

e corresponding angles
e alternate interior angles

e alternate exterior angles

Also, consecutive interior angles are supplementary.

i / In the figure, mZ2 = 75. Find the measures

of e i'emalning angles.

mZ1 = 105 /1 and £2 form a linear pair. P

ms3 = 105 /83 and /2 form a linear pair. 41 32 -

ms4 =75 Z4 and £2 are vertical angles. 5/e

m45 = 105 /£5 and £3 are alternate interior angles. 8f7 *

mZ6 =75 /6 and Z2 are corresponding angles. 2

mZ'7 = 105 £7 and £3 are corresponding angles. c
~ m48 =75 /8 and /6 are vertical angles. §

s

Exercises

In the figure, m4£3 = 102. Find the measure of each angle.
Tell which pqstulateés) Q(r theorem(s) you used.

Uee & YWe  wwuvan Preok.
\?YD\/\déd aq 1.5 102; Alt. Int. Angles Th. 2. /6 78; Cons. Int.
outline ' Angles Th.
= 3. 211 102; Corre. Angles Th. 4. 27 102; Corre. Angles Th.
~ Refer Yonctes : N
for \aaou’r, 5. /15 102; Corre. Angles Th. (6)£14 78; Cons. Int. Angles Th;
: ‘ Corre. Angles Th.
In the figure, m/9 = 80 and m4£5 = 68. Find the measure ‘
of each angle. Tell which postulate(s) or theorem(s) you used.
Wl O i (cumn Prook 12 9\10
‘7. #12 100; Supp. Angles -8. /1 80;Corr. Angles = 43 P
Th. .
9. z4 100; Cons Int. Angles Th. 10. /3 80; Att. Int. q
_Angles Th.
11. 27 68; Vertical Angles Th. 12. #16 112; Vertical Angles Th; Cons.
' Interior Angles Th.
%m@e #8
siodement | Reasn
mMed = 30 Given .
29 r,; £ che$\xw\mﬂ fales
Mmad = <) Def. of corgrvent ﬂ‘\ﬂLCS 11 Glencoe Geometry

ma =0 suwsttution .
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Angles and Parallel Lines

Algebra and Angle Measures Algebra can be used to find unknown values in
angles formed by a transversal and parallel lines.

Ifmél =3x + 15, m£2 = 4x — 5, and m 43 = 5y,

find the value of x and y. x q x
pllg,somsl =ms2 1 2

rs,soms2 =m/3
because thgy are because they are : : s
corresponding angles. corresponding angles.
Ll = L2 mi2 = m/3
3x +15=4x - 5 75 = 5

3x+ 15 —3x =4x — 5 — 3x "5y

15=2—5 B2

20 =x
Exercises

Find the value of the variable(s) in each figure. Explain your reasoning.

2, 190" (15x+ 30

'* /[(5x = 5)°~

use consecutive interior, corresponding,
and supplementary angles

Chapter 3 12 Glencoe Geometry

¥4 E

RNy /T T i NG ondieny _Jere1er o oe
Jixror / S5x-5 = W* =
’ /x =15; y =19; use correspondlng X = 6; y = 24; Use consecutive
~and supplementary angles interior angles
f\ N ~ {m ) ‘1 . - i 5 g
f" 3)— > > Reser 10 v
y S 1 o 13y 5 — 4y° ‘(5)(—20)°
= 11; y= 10; use - x=10; y = 25; Use consecutive
consecutive interior angles interior and alternate interior angles
Fmd the value of the variable(s) in each flgure Explain your reasoning.
o op 77 oo
’ A 4z+6 ' 2 \90 X =2
Y24+ X =130 106 24 Mol =150 <« > 5=
=25 < \Zy":: 2 \%’” x=30;y=15;z = 150 use
\ supplementary, alternate interior,
X=74;y =37;z=25; and consecutive interior angles
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LT 1.2 Angles and Parallel Lines

Example 1: Use Corresponding Angles Postulate
In the figure, m£8 = 121. Find the measure of each angle. Tell which
postulates (or theorems) you used. Use a two column proof.

A Lremert| Rosr 4
s ~F, = 5 i /
bven nep=12) Z3 = /8 Co;re?;?ondlng Angles Postulate o *}“s’ o
ove. s nea712) mz3=ms8 |De 1n?t100n of congruent angles gg |

m/3 =121 |Substitution &53‘}? i
l_)j_wﬁm. }Jrq:ﬁmiir CReos)
1 L1123 Vertical Angles Theorem 7, -

ven meB=12) ) StC.

., /328  |Coresponding Angles Postulate) * | P
e mel =12 £1= /8 Transitive Property of Congruence 4~
ms1=m«8 |Definition of congruent angles

ms1 =121 Substitution

A Real-World Example 2: Use Theorems about Parallel Lines
MAPS School Drive and Oak Street are parallel streets that intersect
Park Road along the west side of City Park.

 Giy en el \11_1_1'_13141 = 122, find m£2. Use a two column proof. ‘E’EQL
/2= /1 | Alternate Interior Angles Postulate 0‘\‘ Oak Street

Bove mel=115 3 N
m22=mZ1 | Definition of congruent angles City Park
mz2 =122 | Substitution

School Drive
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Example 3: Find Values of Variables

ALGEBRA Use the figure at the right to find the indicated variable. Explain your
reasoning (Justify your answer)

Ifm/1=16x -8, m/2=4(y +8), and m£3 = 14x + 2, find x and y.
a. If mZ1=16x -8, m£2 =4(y +8), and m£3 = 14x + 2, find x. \ A
Ll1=/3 Corresponding Angles Postulate. W\c\fﬁ‘g W\CLE f f

{ - !
| m£l =mZ3 _ Definition of congruent angles . PAR—

B T Gorcesporicry Argle Retulde.

, P 8
2x-8 =2 ;
2x =10 ;‘; ;“J
x=5 > Simp \’r% &

Stkwent | Justificodion

b. If mZ1=16x -8, mZ2 =4(y +8), and m£3 = 14x + 2, find y

L1 =2 Alternate Exterior Angles Theorem. /‘ mentzal frap
msl =mZ2 Definition of congruent angles
lox -8 =4(y + 8) | Altemade fxdevior M\ﬁ Theorem
16(5) - 8 =4y +8) | . Substitutien :
72 =4y + 32 (| Simplify.
40 = 4y
10 =y

edadement | Jushficedion
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Self-Check Quizzes

LT 1.2 Angles and Parallel Lines

. Find the measure of £2if gl WY | XZ and m£5=70.

W x _Sherdent ‘\i E Reosey
1 3{% 4 MeS=10 ‘ Givey
. 5 a 7 @.;.,*;' LH= L %AH‘ lk’\"f‘" AT
TR e ' (j‘;w (VA
T 60 8 110 v (Pek i A

§
e =710 fauneih ‘i:”s{)“ﬂ

CYREL r65

2. Find the measure of £2if 4/ 1-8y-6 and ML2=Ty.

shdavent | hstbeodin
— eyl 8‘?} o = q%g | '{” .
== Mi\f} =le % ‘S\W"x f‘?‘v t 3

~ 49 mézﬁ“ﬁ?% ms‘n

& 35 42
3.  What is the value of y? *
2ttt tle = ‘f ~
."’s,‘ . w% x \3 N = ".:.“‘ . 'gg ¢ 3,
\126 o < ' STt
T—(Bz + 6y = 4% R, % L S z JUL i a .
RN t=5 ' \2\0-& 07+l =180 | Syp Lz\a u%m
=l _x’w\\% %;’; ‘5« : C‘"VY %’)t
r24 30 Lz o ¥ DN"H=R0 e ,?m*{mm
., (&) et 5~ WIDSU ‘Jtii;“}
6 e 28 \ﬁ { M\ y s{ixﬁ

4. If line m and » are parallel and / is perpendicular to m, then

o \

A W degrees
i . \
4 r‘J .
{
& [ and n are skew lines. £ m is parallel to 7.

£ [ is parallel to n. @ [ is perpendicular to 7.
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In the picture, if m £2=8x+8and m £ 6 =4x + 28,
what is m £ 2?
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