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Prove relationships and theorems about lines and
angles. Solve mathematical and real-world problems
involving postulates, relationships and theorems of lines
and angles.

Content Objective
Students prove theorems about line segments.
Students prove theorems about angles.
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Segment Addition
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Postulate 3.8: Ruler Postulate

Words The points on any line or line segment can be put into
one-to-one correspondence with real numbers.

Example |Given any two points A and B on a line, if A
corresponds to zero, then B corresponds to a positive
real number. A B
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Learn
Segment Addition

In this figure, point B is said to be between points A and C. You

can also say that AB + BBC AC by the Segment Addition
Postulate.
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Students, draw anywhere on this slide!

Segment Addition

Segment Addition Postulate

Words If A, B, and C are collinear, then point B is between A
and C if and only if AB + BC = AC.

Example AB

—BC
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Students, draw anywhere on this slide!

Segment Addition
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Properties of Segment Congruence
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If AB = CD, then CD = 4B.
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Example 2
Prove Segment Congruence

Write a two-column proof.

If AB = CD, and CD = EF, then AB'= EE.

leen R is the midpoint of 0S. T is the% @
(Uﬂ”‘e" midpoint of VS. QR VT
State

Reasons

1. R is the midpoint of QS.
T is the midpoint of VS.

2.QR = RSJVT =TS

(/LN \/7

2. /Vl '.&Pbl"\—é, Theorem




mme{ic Property of Congruence |
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Example 2
Prove Segment Congruence

Proof:

Statements Reasons

1. R is the midpoint of QS. 1. Given
T is the midpoiat of VS.

\/ -~
2. Midpoint Theorem g
{M
3. Given Cf—ﬁ = i
4. Transitive Property of Congruence
5. Symmetric Property of Congruence
6. Transitive Property of Congruence

; ; ed
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Example 2 w
Prove Segment Congruence

Check

Complete the two-column proof. CE m %
Given: 7] ~ 7]




K is the midpoint of GJ. k\y\ K H \S\
H is the midpoint of GI.
I | .'

Prove: GK =GH
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Example 2
Prove Segment Congruence
K H

Proof:
/ Statements  J I Reasons

1. K is the midpoint of GJ. 1. £ -
.1+. His the midpoint of GI. él Ve /\’
I 2.GK = KJ; GH = HI 2.b<‘Q/L.F/§U/L M\d “l!\‘k /H &/VO\‘\
JL 3.GK=KJ GH=HI 3 \D{\Qv\}‘]\w\ af (0/\(7/0«2/1(;(,

4.G] =GI AW LN,

°2.GJ=Gl
6. GJ=GK+ KJ;, GI = GH + HI

Students, draw anywhere on this slide!
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Example 2
Prove Segment Congruence
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Proof: /
J

_Statements

— | Reasons
7. GK +(KJ ¥ GH +[HI 7. JUYh o
8. GK +\GK/= GH A\GH 8. ukq;i\ b
9. 2GK = 2GH 9.( O MQEK$“kﬁ“§
10. GK = GH 10. Diviston Yy
11.GK = GH 11 , b{ (Waﬂﬂﬂﬁ/

Students, draw anywhere on this slide!
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Example 1
Angle Addition Postulate

What is ms3 if ms1 =23°, mzABC =131°? A"

STATEMENTS
mz1 + ms2 + ms3 =smzABC

23°+90°+ mz3=131°
113° + ms3 = 131°
113° + mz3 - 113°=131° - 113°

(3)f°

Students, draw anywhere on this slide!
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Example 1
Angle Addition Postulate

STATEMENTS
mzs1 + msz2 + ms3 = m£ABC
23° +90° + ms3 = 131°
113° + ms3 = 131°
113° + ms3 - 113° = 131° - 113°

mes3 = 18°

McGraw Hill | Proving SegmentRelationships

Learn
Congruent Angles

REASONS
Angle Addition Postulate
Substitution Property of Equality
Substitution Property of Equality
Subtraction Property of Equality

Substitution Property of Equality
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Theorem 3.5: Properties of Angle Congruence

Reflexive Prpp of Congruenc

It 21 = 42 and 22 = 23, then 21 =

~ 0
=4 AN -Jane S S /)
Symmetrlc Reoperty of Congrue . 2
If 21 = 22, 2 =2/1.

£ a 9\ 22 = ¢ ‘rH ponca ¥ 51)

Transitive Property of Congruence
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Learn
Congruent Angles

Theorems o
Theorem 3.6: Congruent [OQO 30
Supplements Theorem 0

Angles supplementary to the same @ 2 b
angle or to congruent angles are \ ) 4 \Ob
congruent.

Abbreviation s suppl. to same 2 or
~ /s are =, If mz1 + me2 = 180° and
mzs2 + m«3 = 180°, then
21 = 23.
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Learn
Congruent Angles

Theorems

Theorem 3.7: Congruent [¢ 9 AA

Complements Theorem 70 /))D 8

Angles complementary to the same \Q

angle or to congruent angles are 4

congruent. 5 T
g™ 30
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Abbreviation s compl. to same z or
~ /s are =, If mz4 + ms5 = 90° and

6 = 90°, then
24 = 286, B P

Learn
Congruent Angles

Theorems

Theorem 3.8: Vertical Angles )OD
Theorem
If two angles are vertical angles, then 30" 1 3 52)
they are congruent.

/00

21 =z3and 22 = +24

Students, draw anywhere on this slide!
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Right Angle Theorems
L)
. . Y |
You can prove the following theorems about right angles 0\0
using what you already know about angle measures. )‘:1/
| = PE—— - . Y -0



Perpendicular lines Intersect to form four right
Theorem 3.9 peldiciar T J :\Q \ 1V

angles.
Theorem 3.10 |All right angles are congruent.
Perpendicular lines form congruent adjacent

angles. T\'Jzﬂ— h

Theorem 3.11

Ny
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Learn
Right Angle Theorems

(FV

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

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

2k

Theorem 3.12

e

Theorem 3.13
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Example 5 407°
Right Angle Theorems in Proofs
Write a proof. ﬂo NG ?0




Given: 21 = 24
Prove: 21 and 2«2 are right angles.

) Statements ) Reasons
1T =<y 1. (Qven
2. 22 =174 ‘ & = 2. 2. ( T heorem
3. 24 =42 3 Symmen' PYoperty of Congruence
4. 21 = 22 4. Transitive Property of Congruence
B are a linear pair. [5. Definition of linear pair

6. 21 and 22 are

’

angles.

Students, draw anywhere on this slide!
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Example 5

Right Angle Theorems in Proofs

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

Proof:
__—Statements Reasons
1.21 =24 % L«\ 1. Given

L2=/ G 2. Vertical Angles Theorem
3. 24 = 12 3. Symmetric Property of Congruence
4. 21 = 22 4. Transitive Property of Congruence
5. 21 and £2 are a linear pair. |5. Definition of linear pair

6. 21 and «2 are right angles.

McGraw Hill | Proving SegmentRelationships

6. If two congruent angles form a
linear pair, then they are right
angles.
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Example 5
Right Angle Theorems in Proofs

Check 0
Complete the proof. 5 1

] 2
Given: Lines j and £ are perpendicular. !

21 = 24
Prove: 22 = 44 3 >
4 in
L
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Example 5 A
Right Angle Theorems in Proofs 1

j 2

J

Proof: 3
4 m
Statements v Reasons _
1. Lines 4 and £ are perpendicular. |1. Given L_ ]‘/b ( NN\
2.2 = /A 2.P2vy 1\~

)\ o
N
3. =4 :£é§;2§{\ﬁﬁjk/ )

4, 212 = £4 4. Transitive Property of

S NP L
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Students, draw anywhere on this slide!
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Example 5 r
Right Angle Theorems in Proofs 1
j 2
Proof: 3
4 m
Statements ' Reasons
1. Lines 4 and £ are perpendicular. |1. Given

2. 22 =21

3. 21
4. 22

12

24
24

112
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2. Perpendicular lines form
congruent adjacent angles.

3. Given

4. Transitive Property of
Congruence
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