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2.1

Exploring Parallel Lines

Identify relationships among the measures of angles formed

by intersecting lines.

EXPLORE the Math

A sports equipment manufacturer builds portable basketball systems, like
those shown here. These systems can be adjusted to different heights.

transversal

When the adjusting
arm is moved, the
measures of the
angles formed with
the backboard and
the supporting

post change. The
adjusting arm forms
a transversal .

© When a transversal intersects two parallel lines, how are the

angle measures related?

When a system is adjusted,
the backboard stays
perpendicular to the ground
and parallel to the supporting
post.
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transversal

A line that intersects two or more
other lines at distinct points.

<+— transversal

&
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© \When a transversal intersects two parallel lines, how are the
angle measures related?

Sample solution

[ measured the angle formed by the backboard and the lower adjusting arm.
| also measured the angle facing the same direction, formed by the lower
adjusting arm and the post. In the first diagram, these angles both measured
1327, In the second diagram, they both measured 70°.

[ imagined these angles as forming an F. | conjectured that any angles

determined by two parallel lines and a transversal that formed an F would be
equal. I drew a sketch of what these angles would look like.

I S I |
b

[ constructed parallel line segments 48 and CD and a transversal using
dynamic geometry software. | measured one set of angles that formed an F.
Then I moved the transversal to form several different sets of angles and
measured the angles. I noticed that no matter how I angled the transversal,
the F angles were always equal.

B A B\ A s/ A

ZABC = 40.8° ZABC = 75.4° ZABC = 106.9°
D C D C D
CNY
\ /DCE = 75.4° ZDCE = 106.9°
ZDCE=408 N\,
E E

Next, | changed the angle of the parallel line segments and the distance
between the parallel line segments, The F angles were still equal.

ZABC = 475

ZABC =1293°
D

LZDCE = 129.3
C

ZDCE = 47.5°
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Reflecting

A.  Use the relationships you observed to predict
the measures of as many of the angles 2 to gin
this diagram as you can, Explain each of your
predictions.

B. Jonathan made the following conjecture: “When a transversal intersects
two parallel lines, the ‘corresponding angles  are always equal.” Do you
agree or disagree? Explain, using examples.

C. Did you discover any counterexamples for Jonathan’s conjecture?
What does this imply?

D. Sarah says that the ‘comverse of Jonathan’s conjecture is also true:
“When a transversal intersects two lines and creates corresponding
angles that are equal, the two lines are parallel.” Do you agree or
disagree? Explain.

E. Do your conjectures about angle measures hold when a transversal
intersects a pair of non-parallel lines? Use diagrams to justify your
decision.

Answers

A. Explanation:
Za = 40° Supplementary angles:

180° — 140°

Vertically opposite

angles

Vertically opposite

angles

Angles on the same

side of the transversal,

facing the same

direction, are equal.

Angles on the same

side of the transversal,

facing the same

direction, are equal.

Vertically opposite angles

Vertically opposite angles

Zb = 1407
Ze = 40°

Zd = Za = 40°

Le = /b= 140°

Zf = 140°
Zg = 40°

B. Yes, | agree. No matter what angle | made the transversal to the parallel
lines I drew, the corresponding angles were equal. The corresponding
angles in the diagram above are equal.

C. No, | didn’t. This implies that Jonathan’s conjecture about corresponding
angles being equal is probably valid for parallel lines, no matter where
the transversal is.

<

| agree. If | draw a first line, which will be the transversal, and then
draw a second line intersecting the first, and then draw a third line also
intersecting the transversal at the same
angle as the second line, the second and
third lines will be parallel.

E. No, they don’t. | drew a set of non-
parallel lines and a transversal, and |
measured the angles. The angles formed
by the first line and the transversal were
different from the angles formed by the
second line and the transversal.

1o

70°

?7 o
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interior angles

Any angles formed by a
transversal and two parallel lines
that lie inside the parallel lines.

!
-
/

a, b, ¢, and d are interior angles.

exterior angles

Any angles formed by a
transversal and two parallel lines
that lie outside the parallel lines.

: Erf >

7

— ;

e, f, g and h are exterior angles.

corresponding angles
One interior angle and
one exterior angle that are
non-adjacent and on the
same side of a transversal,

converse

A statement that is formed
by switching the premise and
the conclusion of anather
staternent.
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In Summary

Key Ideas

* \When a transversal intersects a pair of parallel lines, the
corresponding angles that are formed by each parallel line and
the transversal are egual.

b
¢ d
f
g h
b=f c=g d=nh

e When a transversal intersects a pair of lines creating equal
corresponding angles, the pair of lines is parallel.

a=e

transversal

X
7 " \Daf os\\,e,\

Need to Know

* \When a transversal intersects
a pair of non-parallel lines, the

corresponding angles are a¥eb#f
not equal. c#¥gd+h
¢ There are also other e
relationships among the “ 2/ >

measures of the eight angles
formed when a transversal
intersects two parallel lines.

Assignment: pgs. 72 Ques. 2,3,5,6

*For #2-list only corresponing
and vertically opposite angles
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W=‘P = E;(ploriﬁg Parallel Lines

2. Which pairs of anales £ "
are equal in +his dig ram? X
Ts+here a relationsiip A SN b
between the measures of P
‘the pairs of angles that " f
are net equal?

olUT ON

orresponding WAngles  Uertically Opposite Angles
<EGB=<GHD <EGA=<BGH
<EGA=<EHC <AGH=<EGB
< BGH= < DHF <GHC=<DWF
< AGH = <CHF <CHF=<GHD

¥ These are all of +he equal pairs of angles
+hat we can pick out So far => there'are more!

%% There definitely 18 a relatonship between
the measures 3F the paics of angles that
are not equal => H_I?ﬁ are Supplemen+nr3.
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3. £xplain how uou could construct parallel
lines LLSfr\S omtj a protractor and a rfuler.

Sol uTTON

F'i’rs*‘r, oucould draw a line and +hen draw
a transversal passing through that line.
Next, You cou ld use your prattor to create
an €quial correspondihg angle on +he
Same. Side of +he transversal.

I\c_1\s+13, You cou ld use that angle to draw
alin€ Rarallel o +he Hrest ong.
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5. Tn each d\'o.%mm » 1S AB paralle| 4o CD?
Explain how you Know .

Q) Vi
" PSRN - | SR
c H_-r"ﬁ__ S
/
E
b) \
A 3 'E n3

NO) AB 1S not pqral'se:! +o0
CD nths diagram Since
COTYCSPDF\diﬁS Qnalcs arc

not equal.
:LEGC%'# <GHD

ﬁje_s, AB s paralle! +o CD
iy this c:lfc;ircam S\'nce

Correspon mS QﬁS\ES Qre
Ec:b;,o,l .
<EGB=<GHD
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E

Cl.) L es, AB is PQ?Q\\€1+OCD

- " +his diagram since

A—  \ . correspondin8 angkcs are
e cqual.
c— e <BGH=<DHF
F
.-'E o

d) e .JE'E' NOJ AB 1s not po.rallcl to CD

p————— in +this diagram Since

- corres pon&nﬁ angles
c——F are not equal. .
o < GHD # <EGB
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G Nanc\\J claims +hat the diaconal
lines” In +he d:‘agrom ‘o theé lest

are not parallel’. Do you agree M
oY disqgreﬂ? Uﬁsﬂ‘@j Your H\H*p
decision.

SOLUTTION

L disagree With Nronca’s claims Since
e lings are all Smmr From each other.
T+ s an opticdal illusion.
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