
Section 2.7	Proving Theorems About Angles 

Objective 1:  Prove and Use Theorems About Angles

When writing a proof, it is often helpful to write the statement in “if-then” form.   The given is the hypothesis and follows the word “if”.  What we want to prove is the conclusion and follows the word “then”.

In addition to two-column proofs, we will also write paragraph proofs in this section.  As the name indicates, a paragraph proof is written as a paragraph.

Theorem: Equal Complements Theorem
Complements of the same angle (or of equal angles) are equal in measure.
[image: 4 angles are shown, labeled angles A, B, C, and D.  Angles A and C are marked as congruent.]
a. Prove the Equal Complements Theorem. (two-column proof)


	Given:   and  are complementary.


 and  are complementary.

 

	Prove:  
	


Theorem: Equal Supplements Theorem
Supplements of the same angle (or of equal angles) are equal in measure.

b. Write the Equal Supplements Theorem in “if-then” form.






Theorem: Linear Pair Theorem
If two angles form a linear pair, then the angles are supplementary.

c. Prove the Linear Pair Theorem. (two-column proof)


[bookmark: _Hlk113370930]	Given:   and  form a linear pair.


	Prove:   and  are supplementary angles.
[image: line A C with point B between A and C.  Ray B D is shown and forming angle A B D, labeled angle 1, and angle D B C, labeled angle  2, that are adjacent.]


Theorem: Vertical Angles Theorem
Vertical angles are congruent.

d. Prove the Vertical Angles Theorem. (two-column proof)

[image: a pair of intersecting lines forming non-overlapping angles 1, 2, 3, and 4 such that angles 1 and 3 are opposite each other and angles 2 and 4 are opposite each other.]
	Given: 
	Prove: 




Theorem: Right Angles Congruent Theorem
All right angles are congruent.

e. Prove the Right Angles Congruent Theorem. (paragraph proof)


Theorem: Equal Supplementary Angles Theorem
Two equal supplementary angles are right angles.

f. Prove the Equal Supplementary Angles Theorem. (paragraph proof)


g.  Use the figure below to write a two-column proof for the following statement:


	If , then .
[image: a pair of lines intersect a 3rd line.  angles 1 and 3 are vertical angles formed by one of the lines intersecting the 3rd line and angles 2 and 4 are the corresponding vertical angles formed by the second line intersecting the 3rd line.]

h. Name two pairs of congruent angles in the figure.  Justify your answer.
[image: the figure shows line S R containing point P between S and R.  Ray W P and Ray T P are show show that angles W P S and T P S are congruent.]
i. Find the value of each variable and the measure of each angle that is represented by an algebraic expression.
[image: lines B E and D Q intersect at point M.  Angle B M Q is labeled x + 11, Angle D M E is labeled as 5 x minus 57, and angle Q M E is labeled 5 y minus x minus 11.  All angle measures in degrees.]





m.  contains points A(5, -4), O(0,0), and X(6,0).  Find the coordinates of a point B so that  and  are adjacent complementary angles.
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