4.5 USING PARALLEL LINES

KEY IDEAS

If we are given parallel lines intersected by a transversal, we can
conclude that the alternate interior angles are congruent, the
corresponding angles are congruent, and the same side interior
angles are congruent. We can also use the converses of these
statements to prove that two lines are parallel.

What It Looks Like The Statement The Reason




What It Looks Like

The Statement
Ll= L2
Ll= /4
Zland £3

are
supplementary

The Reason

The alternate
interior angles
formed by
parallel lines
are congruent

or
The
corresponding
angles formed
by parallel
lines are
congruent

or
the same side
interior angles
formed by
parallel lines
are
supplementary




What It Looks Like

mZL1+mZ2=180°

The Statement

The lines are
parallel

The lines are
parallel

The lines are
parallel

The Reason

Two lines are
parallel if the
alternate
interior angles
are congruent

or
Two lines are
parallel if the
corresponding
angles are
congruent

or
Two lines are
parallel if the
same side
interior angles
are
supplementary

PROVING ANGLE RELATIONSHIPS GIVEN PARALLEL

LINES

We can use the relationships between angles formed by parallel lines to

prove angles are congruent or supplementary. Look for the transversal

and pairs of alternate interior, corresponding, or same side interior




angles. If there is more than one transversal, be careful that you work
with pairs of angles formed by the same transversal.

Example 1

Given: Linem || linen

Prove: £1 and £3 are supplementary
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Solution: £1 and £2 are alinear pair, which are supplementary. £2 =
Z 3 because they are corresponding angles formed by parallel lines.
Substituting £3 for £2 in the first statement gives £ 1 supplementary to
£3.

Example 2

Given: Linen||linep, /1 =~ /3

Prove: Z1and £2 are supplementary



Statements Reasons

Linen || linep 1. Given

1= /3 2. Given

Z2and £L3are 3. Same side interior angles formed by
supplementary parallel lines are supplementary

4, ZLland Z£L2are 4. Substitution property

supplementary

PROVING LINES ARE PARALLEL

Two lines can be proven to be parallel by showing that any pair of
alternate interior angles are congruent, of same side interior angles are
supplementary, or of corresponding angles are congruent. You need to
demonstrate the relationship for only one pair of angles.



Example 1

Given: L1 = Z3and L2 = /4

Prove:p||q
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Solution: Strategy—show that the same side interior angles are
supplementary.

Statements REENNN

1. £1= Z3and 1. Given
L2 = L4 2. Definition of a linear pair

2. Z3and ZL4area |3. Linear pairs are supplementary
linear pair 4. Substitution

3. 4Z3and ZL4are 5. Two lines are parallel if the same side
supplementary interior angles are supplementary

4, ZLland Z£L2are
supplementary
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Example 2

Given: y ABF = /DCE, BF || CE

=
Prove: ARB ” CD
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Solution:

Statements Reasons



Statements Reasons

L. iqé I hﬁ 1. Given

2 ZEBC =~ 2. Alternate interior angles formed by parallel
ZECB lines are congruent

3. /ABF = 3. Given
/DCE 4. Addition postulate

4/ ABF+ 5. Partition postulate
L/ FBC = 6. If the alternate interior angles formed by two
/DCE + lines are congruent, then the lines are
/ECB parallel

5. LZABC =
ZDCB

6. <2 SR
AB | CD




