Geometry H
3.3: Proving Lines Parallel
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| can prove lines are parallel.

| can use the corresponding angles converse

I can use the alternate interior angles converse.
| can use the alternate exterior angles converse.

> | can use the consecutive interior angles converse.

You may have noticed that the postulates and theorems that we’ve studied so far have been written in the form
“If p, then q.” The converse of such a statement switches the order of the parts of the statement and has the form
"If g, then p.” The converse of a postulate or theorem may or may not be true, just as the converse of a

mathematical statement may or may not be true.

Mathematical Example:

Statement

Write the converse of the Statement

Is the converse always true?

Ifx:‘)2,then 3x1)6

it 3X=b {hen X-3

Yes

If ..r=02 and y=3,then x+y=35

{

(FXtYy=5 4nen Xo2and yo3

NO, Xuidbe Y4 and y (ovid

) v

The converse of the Corresponding Angles Postulate is accepted as true, and this makes it possible to prove that
the converses of the Alternate Interior Angle Theorem, Alternate Exterior Angle Theorem, and Consecutive

Interior Angle Theorem are also true.

Converse

In words...

Diagram

Corresponding Angles Converse

If two lines are cut by a transversal

so that corresponding angles are

wngiuent , then the lines
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If £1= /3, then q|r

t

If two lines are cut by a transversal N 7 »
Alternate Interior Angles Converse | so that alternate interior angles are Z 3 -
Lum;mem , then the lines b
are poraliel "
If ‘27L3 , then a“w
f\_1
If two lines are cut by a transversal = e >
. so that alternate exterior angles are
Alternate Exterior Angles Converse 2 g , < % >
(ongiuent , then the lines Ny g
are pmdlitl

i <1¥ ¢y , then _ (Hg

Consecutive Interior Angles
Converse

if two lines are cut by a transversal
so that consecutive interior angles
are , then the

lines are pa valitd .
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Line @ and line b can be proven parallel four different ways.

/DH//‘

Converse of the
Corresponding
Angles Postulate

Converse of the
Alternate Interlor
Angles Theorem
If 22 = /8, then a| &.
if 23 =25 thenalb.

o

Converse of lhe
Alternate Exterlor
Angles Theorem

If 21 %= 25, then al| b. |
It 22= /6 thena| b
If24=,81henalb
H43=,7 thenal b

It 21 = £7, then all b.
If 24 = /8, lhen all b,

oR
|

Converse of the Same-Side
Interlor Angles Theorem
Imz2+ ms5 = 180°, then al| b.
Ifms3 + ms8 = 1807, then a|| b.

For questions 1 — 4, use the given information to explain why m || n.

1. Ll=/7 Qlker nAK eXROO¥ anglel (dnverse, 12 m
2. mZA+mZ5=180° _(onsecutve \nterior angle/ (ONVEree, ; 33 n
3. £5z=/3 —Ouenale eiOv angler (onverte, '

4. /8=/4 _l_&uﬁ@mamq_aaglﬂ_&_unﬂL\L_

5. If m£1=47° and m£5=49°, are the lines parallel? Explain.
NG, wordey for Ahe Lnes Yo e vam\\el, 4 mugt be 2 <6, since 41#49, Yhe \ines are Noy parailel
6. If m£3=119°, what does the measure of £6 need to be to prove m || n?

meh+1lgs 1go”

l Mep: 0\“] by the consecunive nterr angles (anverse



Example 1: Find value of x that makes line parallel.
a) Find the value of x that makes m || n. Explain your reasoning.

U= ax+3
it 0= AX
| x=24 \so mlin vy Coresponding angles CNvesse

b) Find the value of x that makes p|| g. Explain your reasoning.

-\ 140 Yo \hx-3
? \43=13%

(13,2—3)*‘\ q @so plig by atiernatt exterior ongis Qonverte

c) Find the value of x that makes p||g. Explain your reasoning.

2 g
\ \ Ta=94x%
s \E o pllg, by avernate inkrior angles onverse

-

d) Find the value of x that makes p || g. Explain your reasoning.

a9 +1%x-a =\¢0
93"\ ¥ T X+9% = \¢0
(7x — 2} 1X = gq

9
W 50 pllg by consecunive Inkerior angles Lonverse

e) Find the values of x and y that makes u || V. Justify why u H v by stating the appropriate postulates or -
il

th .
EQIEMS E1ag yellised Tx=5x+4y (altaor.angies converse ) Symm._i X=2y
aoxs 16y)O/Y 3;_5 " 3% +lby =180
7x° ¥ z

- X=2\J

37 (2y) 1oy =\&0

T4y +164 =\ 80
Y 30x4l0y +1X =180 (unear paw) y+iby
‘409:\80

> 3Ix+ley=180 @ *x=12(2)
Example 2: Solve a Real- World Problem ‘ X=4 ’

a) Noah needs to verify that the two posts {lines g and h) he’s put into the ground are parallel. He measures
the angles as shown in the diagram below. Is there enough information in the diagram to conclude that

(5x+ dy)

] &

gl A? Explain By using linear pair3, 4ne angle next 1o 10° Would e T0° ang
g f
o he angie Next 1 0% WoLId be 1107 Then The fwo Lonsecutive
Y o
s Wierioy anglef Wovld sum o 1607 g0 gllh by tre congtcutve

ntertor angles converse.



