
 Section 3.3	Parallel Lines and Angles Formed by Transversals

Objective 1:  Proving and Using Theorems About Parallel Lines and Transversals

 A statement of the form “If p, then q” is called a conditional statement.  The converse of this statement is “If q, then p”.  If the conditional statement is true, then the converse may or may not be true.  In this section, we will prove and use the converses of some previously proven theorems regarding angles and parallel lines.

Theorem*:  Alternate Interior Angles Converse
If two parallel lines are cut by a transversal, then alternate interior angles are congruent.
[image: lines l and m are parallel and cut by a transversal and the two pairs of alternate interior angles formed are angle 4 with angle 6 and angle 3 with angle 5]



If , then  and .

*This theorem can be proven with only the definitions and postulates we know and with only theorems we have previously proven.  However, the proof requires the technique of Indirect Proof and will be presented later in this course.

Theorem:  Corresponding Angles Converse
If two parallel lines are cut by a transversal, then corresponding angles are congruent.
[image: lines l and m are parallel and cut by a transversal.  The angles formed by line l and the transversal are labeled 1, 2, 3, and 4.  Angles 5, 6, 7, and 8 are the corresponding angles formed by line m and the transversal.]





If , then , , , and .

a.  Write a two-column proof of the Corresponding Angles Converse.

The following two theorems can be proven similarly.

Theorem:  Same-Side Interior Angles Converse
If two parallel lines are cut by a transversal, then same-side interior angles are supplementary.
[image: lines l and m are parallel and cut by a transversal.  the two pairs of same-side interior angles are angle 4 with angle 5 and angle 3 with angle 6.  Angles 3 and 4 form a linear pair.]



If , then  . 

Theorem:  Alternate Exterior Angles Converse
If two parallel lines are cut by a transversal, then alternate exterior angles are congruent.
[image: lines l and m are parallel and cut by a transversal.  The two pairs of alternate exterior angles formed are angle 1 with angle 8 and angle 2 with angle 7]



If , then  and .

b. Find the measures of the numbered angles in the figures shown.  Justify your answers.
i. 

[image: Two pairs of parallel lines intersect each other forming a number sign with two of the lines being horizontal.  Angles 1 and a 50 degree angle are alternate interior angles formed by the horizontal lines with one of the other lines as the transversal.  The non-horizontal pair of parallel lines and the top horizontal line have angle 1 and angle 2 as  same side interior angles .  Angle 3 is vertical angle to angle 2.  Angle 3 and angle 4 are corresponding angles formed by the horizontal lines crossed by the 4th line.]

	ii. 
	[image: The diagram consists of 4 lines.  two are parallel and appear to be horizontal.  The top line will be called line l and the bottom line will be called line m.  the other two lines are lines a and b and cross the parallel lines at distinct points.  lines a and b also intersect each other between lines l and m forming two triangles with the parallel lines.  A pair of vertical angles where line a intersects line l are labeled angle 3 and 110 degrees. Angle 3 is exterior to the triangle and between the parallel lines. Angle 4 is an alternate interior angle to angle 3 using line a as the transversal to the parallel lines l and m.  Where line b intersects line m, angle 2 is inside the triangle formed and it forms a linear pair with 124 degree angle with the 124 degree angle being between the parallel lines.  Angle 1 is a same side interior angle with angle 2 using line b as the transversal of the parallel lines.]




c. Given  and , prove .
[image: lines a and b are parallel and lines c and d are parallel.  The two pairs of parallel lines intersect each other forming a number sign.  Angles 1 and 4 are alternate interior angles formed when line c crosses lines a and b.  Angles 2 and 3 are same side interior angles formed when line d crosses lines a and b.  Angles 1, 2, and 3 are interior angles of the parallelogram formed by the two pairs of intersecting parallel lines while angle 4 is an exterior angle to this parallelogram.]
Objective 2:  Using Algebra to Find the Measures of Angles Formed by Parallel Lines and a Transversal

Find the measures of the labeled angles.
a. 
[image: a four sided figure with two sides parallel is shown.  A third side is perpendicular to the two parallel sides.  The fourth side is a transversal for the two parallel sides and forms same-side interior angles labeled x degrees and x minus 50 degrees.]
b. 
[image: a triangle is shown with a segment drawn inside the triangle parallel to one of the sides.  A pair of corresponding angles formed by the parallel segments are labeled 3 x minus 10 degrees and x + 42 degrees.]
c. 
[image: A pair of parallel lines are crossed by two intersecting transversals.  A pair of corresponding angles formed by one of the transversals and the parallel lines are labeled x degrees and 9 y degrees.  The angle labeled y degrees forms a linear pair with the angle labeled x degrees.  No information is given about angles formed by the second transversal.]

d. 
[image: A four sided figure is shown with opposite sides parallel and both diagonals drawn.  Starting on the top left and proceeding in order clockwise:  The interior angle on the top left of the figure is divided into an angle labeled 42 degrees and an angle labeled w degrees.  The interior angle on the top right is divided into an angle labeled y degrees and an angle labeled 87 degrees.  The interior angle on the bottom right is divided into an angle labeled v degrees and an angle labeled 22 degrees.  The interior angle on the bottom left is divided into an angle labeled y degrees and an angle labeled x degrees.]
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