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Lesson 5

Glencoe Geometry Chapter 3.l and 3.2

Parallell Lines, Transversals, & Angles

By the end of thislesson, you should be able to
1. Solve problems by drawing diagrams.
2. ldentify relationships between two lines.
3. Name angles formed by a pair of lines and atransversal.
4. Usethe properties of parallel linesto determine angle
measures.

There are four types of lines you need to know about for this
lesson.

Definitions
| ntersecting lines have a point in common.

Skew lines do not intersect and are on different planes.

Parallel lines are coplanar lines that do not intersect. We use the
symbol || to denote parallel lines, such as AB||CD.

A transversal isasingle line that intersects two or more coplanar
lines, each at a different point.

A transversal isavery useful linein geometry. Transversalstell
us agreat deal about angles. Let’stake alook at some angles
formed by atransversal and some coplanar lines.
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In the diagram at the right, line | is atransversal intersecting the
threelinesm, n, and p, forming 12 angles. These have special

names in relation to the others. i T
e Exterior angles: 1,6,7,12 oy
Interior angles: 2,3,10,11 & 4,5,8,9 e T
Consecutive interior angles: 2,3&8,9 1
Alternate exterior angles: 12,4& 3,7& 19 . —— ad

Alternate interior angles: 2,10 & 5,9 g 5

e Corresponding angles. 10,12 & 2,4

Notice how important the diagram is here in helping us “see” the
relationships.

Certain angle "names" describe "where" the angles are located.
Remember that:

- theword INTERIOR means BETWEEN the lines.

- theword EXTERIOR means OUT SIDE thelines.

- theword ALTERNATE means" alternating sides" of the transversal

BC || DE E}{T;A{IDR
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http://regentsprep.org/Regents/Math/angles/Lparallel.htm

Now, when angles are formed by PARALLEL lines (noted by
arrows on the lines) and atransversal, the angles have the same
names, but also some very, very interesting relationships. The
following are some Very Important Postulates. VIPs
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Alternate Interior angles are congruent. 36&45
Alternate Exterior angles are .
congruent. 18& 27
3. Corresponding angles are 2
congruent. 16&47&25&38 a4 i
4. Vertical angles are congruent 5 1§
(of course!) 24&13 87
5. Consecutive Interior angles are
supplementary. 46 35 p
6. Adjacent angles are
supplementary. 12z 14

N =

Thisisalot to remember, and drawing an accurate picture with
labels, and knowing the names of the angle relationshipsis
critical!!

It s important to clearly identify relationships when there are
more than one set of parallel lines and/or more than one
transversal.

Example:
If £1= ~/2which lines must be parallel? 1
Remember that if two linesin aplane are cut by atransversal so that apair of A ‘ IhS
alternate exterior angles are congruent, then the two lines are parallel. |
. — 1L s
DF || AC —\ B
Cl Tt
Example: \ \ Lo
/8and L13are ¢ . \
A. consecutive interior angles 5t ia "
B. alternate exterior angles \
C. dlternate interior angles —s\e sy,

y
1 Mr. Korpi, 2006-2007
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D. corresponding angles

Example: ALGEBRA i
Find Values of Variables P |
If m/1=16x-8, ms2=4(y+8), N wh
and m/3 = 14x + 2, find x and y. ) of T
e Findx. - s & —
Since MN || PQ, Z1= /3 by the S
Corresponding Angles Postul ate.
mZ1=ms£3 Definition of congruent angles
16x - 8=14x+ 2  Substitution
2X - 8=2 Subtract 14x from each side.
2x =10 Add 8 to each side.
X =5 Divide each side by 2.

4 4
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Findy.

Since MP || NQ, £1 = Z2 by the Alternate
Exterior Angles Theorem.

mZ1=ms2

16x - 8=4(y + 8)
16(5) - 8= 4(y + 8)
2=4y + 32
40 = 4y
10=y

Example:
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Definition of
congruent angles
Substitution
X=5

Simplify.
Subtract 32 from each side.
Divide each side by 4.

Determine the value of x,y, and z

1267

X: 126" = X" by Alternate Exterior
Angles

y: 126" =(5y—4) by

corresponding angles so,

126° + 4° = (5y)

y_ 130 _
5

26°

z. 126’ +(6z+6) =180
132" + 62 =180
6z=180 -132" =48
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Say What??!!

Sometimes drawing something extra (or auxiliary) on agiven
graph will help us solve problems whose answers do no seem
Immediately evident. THAT'S OK!! A problem worthy of
attack will prove it’s worth by hitting back. In the following
example we will draw and use an Auxiliary Line

What isthe measure of ZABC?

Draw QP through B parallel tom and n.

ZABP = /DFB Alternate Interior Angles Theorem
mZABP = mZDFB Definition of congruent angles
MZLABP =75 Substitution

ZJBP = ZEJB AlternateInterior Angles Theorem
m«£JBP = m£ZEJB Definition of congruent angles
m£JBP =45 Substitution

m£ZABC = m£ZABP + m£JBP Angle Addition Postulate
=75+45=120 MZABP =75, mZJBP =45

*unless otherwise noted, all images are from www.Glencoe.com
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