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When we wantto prove that certain relationships existamong angles, the following two postulates

Postulate 2.10 Protractor Postulate —» an anaQe can be MeosSofe

could be useful:

Words  Given any angle, the measure can be
put into one-to-one correspondence
with real numbers between 0 and 180.

Example If ﬁ is placed along the
protractor at 0°, then the
measure of ~ABC
corresponds to a positive

real number.
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Postulate 2.11 Angle Addition Postulate

November 26, 2019

Dis in the interior of Z ABC if and only if
mZ ABD + m2DBC = m£ ABC.

Example 1:

Find ms1 if m£2 =56and m-JKL = 145.

MLl+mL2=mIKL

ML+ D= 1S
I 9L \-56

el =kq)
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(.n-corma.Q Proo'?

ﬂ—k_\
If ms1=23and msABC =131, find m.23. Justify each step.

MZLZABC= mil+mi2+mi3 F\ncjlo. ?3?, T
Additon 5 €
Yost.

3] =234+ 904mL3  substibviion
13\ = 12+ me Substitution
L L - Y Subtraction PFOPQF‘(S_

183 = wmL> SvbsHhivhon

Example 2:
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Theorems

;;;;IL;:;IT‘[;;‘::] ;’E . 2.3 tsr:;ﬁp::mem Thearem If two angles form a linear pair, >
also be known as the Linear By are supplementary angles. -— 12 - .
Pair Theorem. Example mZ1 + mZ2 = 180 G d J GLMT
2.4 Complement Theorem If the noncommon sides of two &
;w\“j!bzs

w e ad S adjacent angles form a right angle, then the angles are

complementary angles.

KnDVJ Example m21 + m22 =90

Example 3:

Z6and 27 forma linear pair. If m26 = 3x + 32and m27 = 5x = 12,find X, ms6,and ms7.

ML +mMmsL7=180
3%+ 32+ 5x4 2= (RO e

%**‘_ﬁi :\\_%& MLio= 3K+ 32

3 '—3(\1)%37_2_
X =\ 51+
N0 @
K=\ ML 7= 5X+ |12
=S5+
chedck: = RS+

Mmi+mL7=180 CML'_( = q >
R3+97=1R0 !

1R0 =180
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Theorem 2.5 Properties of Angle Congruence

Reflexive Property of Congruence

21= 1 an angle (s = T !
‘o tself. S/
Symmetric Property of Congruence A 2,
! \\ o
If £1 = £2,then £2 = /1. Sw ;o\ I
aP /5\
Transitive Property of Congruence Jf
I .z_f, then 1 = /3. ,Q_o.o.p J')og ’ \
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Algebraic properties can be applied fo prove theorems for congruence relationships involving
complementary and supplementary angles:

ReadingMath
Abbreviations and Symbols
The notation A& means
angles.

(

[ Theorems

26

|

2.7

Congruent Supplements Theorem
Angles supplementary to the same angle or to
congruent angles are congruent.

Abbreviation 4 suppl. fo same = or = A are =,

i m£1 + m£2 = 180 and
m£2 + ms3 = 180, then 21 = £3.

Example

Congruent Gomplements Theorem
Angles complementary to the same angle or to
congruent angles are congruent.

Abbreviation £ compl. fo same .~ or = A are =,

If m£4 + m£5 = 90 and
m£5 4+ m£6 = 90, then £4 = £6.

b\ ‘7/".
o) 1o
\

1

+
| O
V2%
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Example 4:

Given: £1 and £2 are supplementary.
Z2 and £3 are supplementary.

Prove: Z1 = /3 20 \\\‘\\2(0 J70\,
STATEMENTS REASONS
1. Z1and £2are supplementary 1. G-|\Ie_ﬂ

s2and £3are supplementary

2 msl-ms2-180 2. De'? OS; SUDDQ_Q.MQV\TQYS aanQS
> T

ms2+ms3 =180
ma_—mizi mzzz_nizf 3 SU bs+|.+\)+l-0n'
mz2 ='r‘1‘1£2 m 4 RQ'PM\]Q R’D‘p 0"'\ =
M = m3 s Substraction Prop .
6. s1=.3 6. ‘DQQ o-f-\COhSlro NCE

oo~ W
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Example 5:
In the figure, ~ABE and ~DBC are right angles. Prove that £ABD = ZEBC. v 6 :D
. «00
Given AN |30
@y O
B C
STATEMENTS REASONS
1. ~ABE and ~ZDBC are rightangles 1. 6 ven
o mABE-% 2 Def. of' right anqQe.

3 mZABD and mZDBE are complementary, Mmev&“m

m<DBE and mZEBC are complementary

4  ,ABD = /EBC ( b { }% [QQ!!& QE)!!\PQQ.W\QX\*&
Thm.
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' Theorem 2.8 Vertical Angles Theorem BOW-T1\ES

If two angles are vertical angles, then they are congruent.
Abbreviation Vert £ are =. >ﬁ<
Example Zl=s3and 22 = 24
Verdical angﬁlqs are formed. bfﬁ infersect ing Rings
Hhink o an X).
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Example 6:

Prove that if DB bisects ZADC, then /2 = /3.

Given: DB bisects zADC. (G 329_ b\'SGC_‘\'Of)

Prove: /£2= /3

STATEMENTS

November 26, 2019

A

REASONS

1. DB bisects ~ADC.

2. £1=22

3 s1and s3are vertical angles

4. £3=.1

5. £3=22 (C'} @:
6. £2=73

1 _(siven

» Ded o £ AnqQo Risector

s Def. of Vertica? QnsQn.S

+ \{erdical anQnsT\nm
STransitive Prop (or Substitution)

6. Sammeh‘\c rop.

10
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Example 7:

Gien Given
If #3 and #4 are vertical ancles, m/3 = 6x 4+ 2, and m~24 = 8x — 14, find m£3 and
m./4. Justify each step.

O3 = 4y Q@ Ver4ical HnsQ.Q.sThm .
@ mMLd=mi< @ Def. 0"\ Cohgroe.nce,

oX12=3¥%4 @) Sobstitotron

"X 1-6% @ Subtractisn ?rop :
&  2=2x4 Substifuhon
© Ml A% @ pddihon Prop.
D (62X Q@) Substitution
R @ Divisieon Prop.
@  g=x @) Sobstintion

ML= (82T Y&42 = 50 SLbsH otion
ML= BR) -4 = Y -14= 5D

11
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[ Theorems Right Angle Theorems

Theorem

Example

29

Parpandicular lines intersect to form four I"ig ht El"lg|BS.
Example If AC L DB, then 21, £2, 23,and Z4 are rt. &.

210 Al right angles are congruent.

Example If 21, 22, 23, and 24 are rt. &, then
Al=r2= 3= 74

21

Perpendicular lines form congruent adjacent angles.

Example f AC 1| DB, then /1 = /2, /2 = /4, /3 = /4,
and £1 = 23,

212

If two angles are congruent and supplementary, then each angle
is a right angle.

Example If /5= /6 and 25 is suppl. to 26, then /5 and 26
arert. A.

213

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

Example If 27 and #8 form a linear pair, then £7 and £8
arert. &.

November 26, 2019

12
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Example 8:

Find the measure of each numbered angle, and name the theorems that justify yourwork.

wme2=53%3 me3=53-llo= 37

a) ms2 =26 b) ms2=x, m£3=x-16
Mme1=90 (Thm 290)  m21i=90 (Thm2.3) “g_&\s@
"M L2220-2= bY ML2+mLB=Q0 4" A\
(complamanksThe) =20 ©
2X=10le X=53

c) msd =2x, ms5=x+9 d) ms4 =3(x -1), m5=x+7

supplamard s Hhm: svppLemands Yhm -

Mi4+miS=IR0 MLl 4m LS =80
2%+ X+9 =10 B+ x+T= R0
3y+ 9= (8O DX-34x+7=180

Ay = \1\ “x+4= (8D

\’;_ = Y¥=176
=21 X= 4y

MmLdt= 20T = U4 MLt =3(H4-)) = 3(42)= 129
MLS = S5(+= L MLST Y447 = 5,
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