10/12/16

2.6 Proving Statements about Angles
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Standards/Objectives

Standard 3: Students will learn and apply
geometric concepts.

Objectives:
» Use angle congruence properties

* Prove properties about special pairs of
angles.
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Theorem 2.2 Properties of Angle
Congruence
» Angle congruence is reflexive, symmetric,
and transitive.
* Examples:
— Reflexive: Forany angle A, ZA = LA,
— Symmetric: If ZA = £B, then 2B = LA

— Transitive: If ZA= /B and 2B = 2C, then £A
=/C.

Ex. 1: Transitive Property of
Angle Congruence

* Prove the Transitive Property of c
Congruence for angles

Given: £A= /B, /B=/C

Prove: zZA=/C
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Ex. 1: Transitive Property of
Angle Congruence
Statement: Reason:

1. £LA=/B, /B=/C 1. Given

Ex. 2: Using the Transitive
Property

Given: mz£3=40°, £1= /2, /2= /3 &—
Prove: mz1 = £40° | £, X¢2 22523 Bven

2. m/A=m/B 2. Def. Cong. Angles 7 L1 F£3 Teonsitwe
3. m/B=msC 3. Def. Cong. Angles ] = ml3 def oF £
4. mLA=msLC 4. Transitive property m43:¢0° Given
5. «B=/C 5. Def. Cong. Angles , .
MLl =4o" Teansitire
Substi rukion
Ex. 2: Theorem 2.3 V. 21,L2 o s
) Z.mel =50
Statement: Reason: All right angles are congruent. ok of <
1. m£3=40°, 21222, | 1. Given 3, ms?2 =90
12=/3 defok (kL
- . . Example 3: Proving Theorem 2.3
2. £L1=/3 - fans. Frop ot Long- Given: £1 and 242 are right angles
3 msz1i=m 23 3. Def. Cong. Angles Prove: /1= /2 U mll = mLZ
4. ms1 = 40° 4. Substitution rove: 21 =2 subsk hubon
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Ex. 3:
Statement: Reason:
1. £1and £2 areright | 1. Given
angles
2. ms1=90° ms2 = .
90° 2. Def. Right angle

w

3. ms1=msL2 Transitive property
4. £1=/12 4. Def. Cong. Angles

Properties of Special Pairs of

Angles

e Theorem 2.4: Congruent Supplements. If
two angles are supplementary to the
same angle (or to congruent angles), then
they are congruent.

Ifmz1 + m£2=180° AND m£2_+ m/3 = 180°,

then £1= /3. \
"f

= u=”{

=

‘-

Congruent Complements
Theorem

* Theorem 2.5: If two angles are
complementary to the same angle (or

congruent angles), then the two angles )
are congruent. Yk L1 Sompl
e U 5 L3

Ifmz4 + ms5=90° AND ms5 + m46 =90°,
then 24 = /6.

Proving Theorem 2.4

Given: £1 and 42 are supplements, 23 and
44 are supplements, 21 = /4

Prove: 12= /3
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Ex. 4:

Statement: Reason:

1. Z1and £2 are supplements, 23 and
£4 are supplements, £1 = /4 1. Given

2. mz1+mz2=180%m 23 +m 2 Def. Supplementary angles
£4=180°

3. ms1l +ms2=m4L3 +m £4 3.  Transitive property of equality

4. mzs1=mcsz4 2. Def. Congruent Angles

5 ms1 +ms2=m«L3 +ms1 3. Substitution property

6. m«£Z2=m«3 4. Subtraction property

7. Z2=/3 5. Def. Congruent Angles

Postulate 12: Linear Pair
Postulate

If two angles form a linear pair, then they are
supplementary.

1 2

mz1 +m £2=180°

i
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Example 5: Using Linear Pairs

In the diagram, m4£8 = m4£5 and m45 =
125°.
Explain how to show m£7 = 55°

5/ \s 29

mlI4125°=180
mL]z % 5

Solution:

+ Using the transitive property of equality
m4£8 = 125°. The diagram shows that m
47 +m £8 =180°. Substitute 125° for m
£8 to show m 7 = 55°.
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Vertical Angles Theorem Proving Theorem 2.6
 Vertical angles are congruent. Given: /5 and 46 are a linear pair, 26
me2eme3 =180 and Z7 are a linear pair

ml ?+m4‘/—" 2o

Prove: 45 =/7
2
mL2 =fffo —m<&

L1=43;22= 24 7 2/1Y
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Ex. 6: Proving Theorem 2.6

Statement: Reason:
1. «5and £6 are a linear pair, 26 and 1. Given
£7 are a linear pair
2. Z5and £6 are supplementary, 2. Linear Pair postulate
46 and £7 are supplementary 3. Congruent Supplements Theorem

3. 4L5=/7




