
 Section 3.2	Proving Lines are Parallel 

Objective 1:  Using Theorems to Prove that Two Lines Are Parallel

Postulate:  Parallel Postulate
Through a point not on a line, there is one and only one line parallel to the given line.

When two lines are parallel, we indicate this by using the same number of arrows on the two lines.
[image: a line l is shown along with point P not on line l.  There is only 1 line through point P parallel to line l.]

Postulate:  Perpendicular Postulate
Through a point not on a line, there is one and only one line perpendicular to the given line.
[image: a line l is shown along with point P not on line l.  There is only 1 line through point P perpendicular to line l.]
Theorem*:  Two Lines Perpendicular to a Third Line
In a plane, if two lines are perpendicular to the same line, then they are parallel to each other.
[image: line m is shown perpendicular to line t and line n is shown perpendicular to line t]



If  and , then .

Theorem*:  Alternate Interior Angles Theorem
If two lines and a transversal form alternate interior angles that are congruent, then the two lines are parallel.
[image: lines l and m are cut by a transversal t forming alternate interior angles 4 and 6 which are marked as congruent]




 and  are alternate interior angles formed when lines l and m are cut by transversal t.  If , then . 

*We know all the postulates and theorems required to prove that these theorems are true, but we do need to learn about other proof techniques first.  Therefore, the proofs will be shown later in the course.
Theorem:  Corresponding Angles Theorem
If two lines and a transversal form corresponding angles that are congruent, then the two lines are parallel.
[image: lines l and m are cut by a transversal t forming corresponding angles 2 and 6 which are marked as congruent]




 and  are corresponding angles formed when lines l and m are cut by transversal t.  If , then . 

a.  Write a two-column proof of this theorem using the Alternate Interior Angles Theorem.


Given:    

Prove:   
[image: lines m and n are cut by a transversal t forming corresponding angles 2 and 6 which are marked as congruent.  Angle 4 which is vertical to angle 2 is also labeled.]
A flow proof is another form of proof in which arrows are used to show the logical connections between the statements.  Reasons are written below the statements.

b.  Write a flow proof of the Corresponding Angles Theorem.


Theorem:  Same-Side Interior Angles Theorem
If two lines and a transversal form same-side interior angles that are supplementary, then the two lines are parallel.
[image: lines l and m are cut by a transversal tforming same-side interior angles 3 and 6]




 and  are same-side interior angles formed when lines l and m are cut by transversal t.  If , then . 

c.  Write a two-column proof of the Same-Side Interior Angles Theorem.

Theorem:  Alternate Exterior Angles Theorem
If two lines and a transversal form alternate exterior angles that are congruent, then the two lines are parallel.
[image: lines l and m are cut by a transversal t forming corresponding angles 1 and 7 which are marked as congruent]




 and  are alternate exterior angles formed when lines l and m are cut by transversal t.  If , then . 
The proof of this theorem is left as an exercise.

a. Use the figure below to answer the following questions.
[image: lines l and m are crossed by lines a and b.  an exterior angle formed by lines a and l is labeled angle 3.  Proceeding counter-clockwise the adjacent angle is labeled angle 4 and the next adjacent angle is labeled 5.  angle 6 is a corresponding angle with angle 4 formed y angle b and angle l.  angle 2 is an alternate interior angle with angle 6 formed by lines b and m.  angle 2 and angle 7 are vertical angles.  Angle 1 and angle 7 are alternate interior angles formed when lines a and b are cut by transversal m.  angle 8 is a same-side interior angle with angle 7 and is adjacent to angle 1.]

	i.  Which lines are parallel if ?  Justify your answer.

	ii.  Which lines are parallel if ?  Justify your answer. 


	iii. If , can it be determined that ?


	iv.  If  , can it be determined that ?
  b.  Which lines, if any, are parallel in the given figures?
	i.[image: lines n and u are crossed by lines s and t.  A 4 sided figure is formed.  The angle inside this 4 sided figure formed by lines s and u is labeled 71 degrees.  The vertical angle to the angle inside this 4 sided figure and formed by lines s an n is labeled 112 degrees.  the alternate exterior angle to the 112 degree angle is also labeled 112 degrees.]
ii. [image: lines u and t are are crossed by lines s and r forming a 4 sided figure.  The angle inside this 4 sided figure formed by lines r and u is labeled 129 degrees.  The angle inside this figure formed by lines s and u is labeled 87 degrees.  The angle inside this 4 sided figure formed by lines s and t is labeled 93 degrees.]


Objective 2:  Use Algebra to Find the Measures of Angles Needed so that Lines are Parallel


Find the value of x that makes .
a.
[image: lines m and n are shown crossed by a transversal.  A pair of corresponding angles are labeled 43 degrees and x plus 23 degrees respectively]
b. 
[image: lines m and n are crossed by a transveral.  an exterior angle formed by line m and the transversal is labeled 130 degrees.  an interior angle formed by line n and the transversal and on the other side of the transveral as the 130 degree angle is labeled 2 x minus 18 degrees]
c.
  [image: two lines m and n are cut by a pair of transversals.  an angle formed at the intersection of those transversals is labeled 43 x degrees.  an exterior angle formed by line m and the second transversal is labeled 20 x degrees.  an interior angle formed by line n and the second transversal and on the other side of the transveral as the 20 x degree angle is labeled 25 x degrees]


image1.tmp




image2.png




image3.png




image4.wmf
mt

^


oleObject1.bin

image5.wmf
nt

^


oleObject2.bin

image6.wmf
mn

P


oleObject3.bin

image7.png




image8.wmf
4

Ð


oleObject4.bin

image9.wmf
6

Ð


oleObject5.bin

image10.wmf
46

Ð@Ð


oleObject6.bin

image11.wmf
lm

P


oleObject7.bin

image12.png




image13.wmf
2

Ð


oleObject8.bin

oleObject9.bin

image14.wmf
26

Ð@Ð


oleObject10.bin

oleObject11.bin

image15.wmf
26

Ð@Ð


oleObject12.bin

image16.wmf
mn

P


oleObject13.bin

image17.png
m

A

Y




image18.png




image19.wmf
3

Ð


oleObject14.bin

oleObject15.bin

image20.wmf
36180

mm

Ð+Ð=°


oleObject16.bin

oleObject17.bin

image21.png




image22.wmf
1

Ð


oleObject18.bin

image23.wmf
7

Ð


oleObject19.bin

image24.wmf
17

Ð@Ð


oleObject20.bin

oleObject21.bin

image25.png




image26.wmf
38

Ð@Ð


oleObject22.bin

image27.wmf
17

Ð@Ð


oleObject23.bin

image28.wmf
27

Ð@Ð


oleObject24.bin

image29.wmf
ab

P


oleObject25.bin

image30.wmf
15

Ð@Ð


oleObject26.bin

image31.wmf
ml

P


oleObject27.bin

image32.tmp




image33.tmp




image34.wmf
mn

P


oleObject28.bin

image35.tmp
130

(x=23)°




image36.tmp
130
=6y




image37.tmp
205

Tox'

43x°




