
Section 3.4	Proving Theorems About Parallel and Perpendicular Lines

Objective 1:  Using and Proving Parallel and Perpendicular Theorems

Theorem:  Perpendicular Transversal Theorem
In a plane, let two parallel lines be cut by a transversal.  If the transversal is perpendicular to one of the parallel lines, then it is perpendicular to the other parallel line.
[image: lines l and m are parallel and line t is perpendicular to line l]



If  and , then .

a. Prove the Perpendicular Transversal Theorem.  






b. In the figure shown, line  is parallel to line , and line  is perpendicular to line .  What is the relationship between line  and line ?
[image: a rectangular box.  The top has corners labeled Q, R, S, and T.  The bottom has its corresponding corners labeled H, E, F, and G.]

Theorem:  Two Lines Parallel to a Third Line
If two lines are parallel to the same line, then all three lines are parallel to each other.
[image: line a is parallel to line b and line b is parallel to line c]



If  and , then .

c.  Prove the Two Lines Parallel to a Third Line Theorem.   
Formal proofs of the two following theorems are left as exercises.
Theorem:  If two lines are perpendicular, then they intersect to form four right angles.
Theorem:  If two lines intersect to form a linear pair of congruent angles, then the lines are perpendicular to each other.

d. The distinct lines a, b, c, and d are in the same plane.  Draw a diagram of the relationship given below, and then state the relationship between lines a and d.  Justify your answer.



	i.  , , 



	ii. , , 
e.  Prove the following:



	Given:  In a plane, , , , and a, b, c, and d are all distinct lines.

	Prove:  

Objective 2:  Using Algebra to Find the Measures of Angles with Perpendicular Lines



a. In the figure below,  and .  
[image: line m is perpendicular to line n forming for angles.  Angle 1 is marked as a right angle and angle 4 is vertical to angle 1.  another line crosses through the intersection of lines m and n dividing the other pair of vertical angles into angle 5 plus angle 6 and angle 2 plus angle 3.  Angles 6 and 3 are vertical angles and angles 5 and 2 are vertical angles.]



	i. If , then what is ?


	ii.  If the measure of angle 5 is twice the measure of angle 6, find  and .
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