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In this lesson, you will:

Calculate the complement and
supplement of an angle.

Classify adjacent angles, linear pairs,
and vertical angles.

Differentiate between postulates and
theorems,

Differentiate between Euclidean and
non-Euclidean geometries.

* supplementary angles
' complementary angles
* adjacent angles

linear pair
vertical angles
postulate

* theorem

" Euclidean geometry

* Linear Pair Postulate

- Segment Addition Postulate

Angle Addition Postulate

compliment is an expression of praise, admiration, or congratulations. Often
" wlen someone does something noteworthy, you may “pay them a compliment”

to recognize the person's accomplishments,

Even though they are spelled similarly, the word “complement” means something
very different. To complement something means to complete or to make whole. This
phrase 1= used in mathematics, linguistics, music, and art. For example,
complementary angles have measures that sum to 90 degrees—together, they
“complete” a right angle. In music, a complement is an interval that when added to

anather spans an octave-—makes it “whole.”

The il Jerry McGuire features the famous line “You complete me,” meaning that the
other person complements them or that together they form a whole. So, a complement

can be (lute a compliment indeed!
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PROBLEM m Supplements and Complements

s T TR T

L Two angles are supplementary angles if the sum of their angle measures is equal
e 10 180°. R
Supplewentary ™
angles that shave a
side forw a straight line,
or a straight angle.

—
i

1. Use a protractor to draw a pair of supplementary angles that
share a common side, and then measure each angle.

125 55

2. Use a protractor to draw a pair of supplementary angles that do not share a common
side, and then measure each angle.

3. Calculate the measure of an angle that is supplementary to 2 KJL.

K

190~ 22 = (159°
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lwo angles are complementary angles if the sum of their angle measures is equal to 90,

4. Use a protractor to draw a pair of complementary angles that
share a commaon side, and then measure each angle.

Complevnentary
angles that share a
side forw o right

angle.

50
40

5. Use a protractor to draw a pair of complementary angles that do not share a commaon

side. and then measure each angle,

ZD

6. Calculate the measure of an angle that is complementary to  J.

C?O—- G = Z@n

2.2 Speoal Angles and Postulates
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7. Determine the measure of each angle. Show your work and explain your reasoning.

a. Two angles are congruent and supplementary.

X + X = [B0°
2y = [BO°

X = 90° / X=90°
b. Two angles are congruent and complementary.
X+ X = 90°
2x = 90°
o il f s YS"

¢. The complement of an angle is twice the measure of the angle.
-_—

X + 2« = 90°

d. The supplement of an angle is half the measure of the angle,

)(r\’ 0-5X = ’bob
[. 6% = B

¥ = 17,0“’/ o

. Chapter 2 Introduction to Proof
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8. Determine the angle measures in each diagram,

C\(-3°> 4 C?x +(o) =~ /B0

S -2 = /88

(X_y){_( @

§ﬂ~5012§]

Fie = 200°

e s
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PROBLEM 4] Angle Relationships

. . You have learned that angles can be supplementary or complementary. Let's explore other
. angle relationships.

=3
= 3
=3

—
=
—

—1and -2 are adjacent angles. _5and ~6 are not adjacent angles,

[52]
[=1]

=3 1\ 2
=3
= 3 _.3and/dare adjacent angles. /.7 and £ 8 are not adjacent angles.

=3 b

- [

=3 o i

—_—
!':"%
—

1. Analyze the worked example. Then answer each question.
a. Describe adjacent angles.

176 = Chapter2 Introduction to Praof
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b. Draw ~ 2 so that it is adjacent to 1.

c. Is it possible to draw two angles that share a common vertex but do not share a
comman side? If so, draw an example. If not, explain why not.

d. Is it possible to draw two angles that share a common side, but do not
share a common vertex? If so, draw an example. If not. explain why not.

/\)D

Adjacent angles are two angles that share and share a!common side. (
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21 and _2 form a linear pair. /5 and .6 do not form a linear pair.

23 and . 4 form a linear pair. /7 and . 8 do not form a linear pair.

-
-

Y

Il
U
A

2. Analyze the worked example. Then answer each question.

a. Describe a linear pair of angles.

178 = Chapter 2 Introduction 1o Proof
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b. Draw 2 so that it forms a linear pair with - 1.
So, are

the angles in a
linear pair always
supplewentary?

c. Mame all linear pairs in the figure shown.

d. If the angles that form a linear pair are congruent, what can you conclude?

"tws are _L,
angles  ars R

———

j A linear pair of angles are two‘adjacem angles?that have@sides that form a Iine.]
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EZ ﬂv_;
= 4/ * & R
= S
=3 /

= 3 /3and 24 are vertical angles. 7 and .8 are not vertical angles.

Y

==
= 3 B 8 /7
= 3 /

3. Analyze the worked example. Then answer each question.
a. Describe vertical angles.

Chapter 2 Introduction to Proof

21 and _2 are vertical angles. /25 and / 6 are not vertical angles.
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b. Draw 2 so that it forms a vertical angle with - 1.

c. Name all vertical angle pairs in the diagram shown.

| & 2
3+ 4

d. Measure each angle in part (c). What do you notice?

\./é’/ﬁ’ﬁ gt arzj/e; ane a/wa.;j cong v T

Vertical angles are twobonadjacent angles %at are formed byltwo intersecting Iines,z

iine seaments, or rays.
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4. Determine m/ AED. Explain how you determined the angle measure.

[20- 117 =
G

Wake sure o
carefully vead the nowe
of the angle whose wmeasure
you want fo krow,

(X + ay) = (‘1“7—"7\ _
9 = 3y :f’f

gty =

5. For each conditional statement, draw a diagram and then write the hypothesis as the
“Given” and the conclusion as the “Prove.”

a. m_DEG + m_GEF - 180°, if ~DEG and __GEF are a linear pair.
Given: L DEG ad 2. Q EF e /imear P 7

Prove:
CDER ¢+ cGEL - /BO"

é

S
@
) 4
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b. If ABD and » DBC are complementary, then BA . BC.

Given: AR amol DB C are compleaentary

Prove:  — 3
Ba | Bc

s D

c. If “2and 3 are vertical angles, then . 2 — /3.
Given: #7 eaef 2 2 WH‘MI a«;/f—.&
Prove:

L2 & #2

X
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rnopLEM fEsl Postulates and Theorems

A postulate is a statement that is accepted
without proof.

A theorem is a statement that can
be proven. |

The Elements is a book written by the Greek |
mathematician Euclid. He used a small number of |
undefined terms and postulates to systematically
prove many theorems. As a result, Euclid was able
to develop a complete system we now know as
clidean geometry. l

Euglid’s first five postulates are:

straight line segment can be drawn joining
any two points.

traight line segment can be extended [
indefigitely in a straight line. | Greek mathematician Euclid s sometimes

; g ’ , | referred to as the Father of Geometry.
3. Given ayy straight line segment, a circle can be - :

drawn that has the segment as its radius and one endpoint as center.
4. All right angles are congruent,

5. If two lines axe drawn that intersect a third line in such a way that the sum of the inner
angles on one\side is less than two right angles, then the two lines inevitably must
intersect each gther on that side if extended far enough. (This postulate is equivalent to
what is known as the parallel postulate.)

Euclid used only the firgt four postulates to prove the first 28 propositions or theorems of
The Elements, but was forced to use the fifth postulate, the parallel postulate, to prove the
29th theorem.

The Elements also includes, five “common notions™:

- Things that equal the sape thing also equal one another.
. If equals are added to equals, then the wholes are equal.

1
2
3. If equals are subtracted from equals, then the remainders are equal.
4. Things that coincide with one another equal one another.

5

. The whole is greater than the part.

It is important to note that Euclidean geometry is not the only system of geometry,
Examples of non-Euclidian geometries include hyperbolic and elliptic geometry. The
essential difference between Euclidean and non-Euclidean geometry is the nature of
paraliel lines.
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You will use these postulates to make various conjectures. If you are able to prove your
conjectures, then the conjectures will become theorems. These theorems can then be used

to make even more conjectures, which may also become theorems. Mathematicians use this
process to create new mathematical ideas.

The Linear Pair Postulate states: "If two angles form a linear pair. then the angles
are supplementary.”

8. Use the Linear Pair Postulate to complete each representation.

a. Sketch and label a linear pair.

b. Use vour sketch and the Linear Pair Postulate to write the hypothesis.

z_:\{ & nof "l L. e a /f'w" LPair

c. Use your sketch and the Linear Pair Postulate to write the conclusion.

< / Arxq/ < 2 a~ ..)-vp.o/e.ﬂw-nf“-f/‘f

d. Use your conclusion and the definition of supplementary angles to write a statement
about the angles in your figure.

VOameqe Lean

jo bl b el & ABE
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The Segment Addition Postulate states: “If point B is on AC and between points A and C,
then AB + BC — AC.”

9. Use the Segment Addition Postulate to complete each representation.

a. Sketch and label collinear points D, E, and F with point £ between points 12
“and F.

b. Use your sketch and the Segment Addition Postulate to write the hypothesis.

Foinf € (s on DE aad Seteeen Points Dond [

c. Use your sketch and the Segment Addition Postulate to write the conclusion,

bf’_—f.t—_p:_DF

d. Write your conclusion using measure notation.

© Carnegle Learning
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I'ne Angle Addition Postulate states: “If point D lies in the interior of . ABC, then
n/ABD m DBC - m/ABC."

10. Use the Angle Addition Postulate to complete each representation.
a. Sketch and label /- DEF with £G drawn in the interior of DEF.

<

b. Use your sketch and the Angle Addition Postulate to write the hypothesis.

/9(7 (‘q )L ,D &5 7[4_- ‘n 7Z€f(-0/ 74 é_@E}E

c. Use your sketch and the Angle Addition Postulate to write the conclusion.

MEDEG + mcber = mcPEF

Be prepared to share your solutions and methods.

2.2 Speoal Angles and Postulates
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