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Proofs about Line Segments and Angles__-.

Now I’m Convinced o v
Lesson 6-1 )ustifying Sta{gg'gjgnt_s LU

Learning Objectives
® Use definitions, properties, and theorems to justify a statement.
® Write two-column proofs to prove theorems about lines and angles.

Learning Target:
® Use properties, postulates, and definitions to justify statements.

SUGGESTED LEARNING STRATEGIES: Close Reading, Activating
Prior Knowledge, Think-Pair-Share, Discussion Groups

A proof is an argumentia justification; orgureason that something is true.
A proof is an answer to the question “why?”#when the person asking wants
an argument that is indisputable.

There are three basic requirements for constructing a good proof.

o Awareness and knowledge of the definitions of the terms related to what
you are trying to prove.

» Knowledge and understanding of postulates and previous proven
theorems related to what you are trying to prove.

» Knowledge of the basic rules of logic.

To write a proof, you must be able to justify E F
statements. The statements in Example A
are based on the diagram to the right in which 5
lines AC, EG, and DF all intersect at point B. A Bl C
Each of the statements is justified using a 2
property, postulate, or definition. D

G

Example A

Name the property, postulate, or definition that justifies each statement.

2K Acnvm_(g]
. ;: : h... _:‘; v g W :r AL

T My MM:E'

Statement Justification

a. If ZABE is a right angle, Definition of right angle

then mZABE = 90°.

b. If /2 = /1 and £1 = /5,
then /2 = /5.

Transitive Property

¢. Given: B is the midpoint of Definition of midpoint

AC. Prove: AB = BC

d. m/2 + mZABE = mZDBE Angle Addition Postulate

The Reflexive, Symmetric, and
Transitive Properties apply to
congruence as well as to equality.

= = — .

e. If Z£1is supplementary to ZFBG,| Definition of supplementary angles

then mZ1 + m/FBG = 180°.
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ACTIVITY6 |

continued
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Lesson 6-1
Justifying Statements

Try These A

Using the diagram from the previous page, reproduced here, name the
property, postulate, or definition that justifies each statement.

E F,
A B|I26
2
D
G
Statement Justification -
a. £8 + BG = £G Seqment Fddrhon Peshulalte

b. If /5 =~ /6, then BF bisects
ZEBC.

Dt{:’\‘: e © £ Cﬂ'\g\t

bisecte r

c. fms1+ msZ6 = 90°, then
Z1is complementary to £6.

Deinhion  of COmP\GJY\en"
fary_ angles

d. Ifm/1+m/5=m/6 +m/5,
then mZ1 = mZé6.

Subrechen Property of

Egual ity

e. Given: AC L EG
Prove: ZABG is a right angle.

DCG\ r\L1 'Ho f,\ o '(:
pecpen diccdar \ines

!
!
T
[
I
|
1
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Lesson 6-1
Justifying Statements

Check Your Understanding!__

1. Explain why the following statement does not need to be justified.

o

The midpoint of a segment is a point on the segment that divides it into

two congruent segments.

2. Given: RS and ST share endpoint S.

Critique the reasoning of others. Based on this information, §
Michaela says that the Segment Addition Postulate justifies the M’;\TH TIP

statement that RS + ST = RT. Is there a flaw in Michaela’s reasoning, Do ot assume that an angle is a

or is she correct? Explain. : . .
right angle just because it appea
3. Construct viable arguments. Write G to measure 90°. You can only
and justify two statements based on H conclude that an angle is a right
the information in the figure. angle if (1) you are given this
information, (2) a diagram of the

s

J angle includes a right angle i
F symbol, or (3) you prove that the I
angle is a right angle. oL |l
- - ——— ’
2) T s het ¥ndwn i
LESSON 6-1 PRACTICE point S| (5 bedwee,
Lines CF, DH, and EA intersect at point B. Use this figure for Items 4-8. P‘:‘ wts! R and 1T,
Write the definition, postulate, or property that justifies each statement. — ;
2 S N
4, If /2 is supplementary to ZCBE, C % © %
then mZ2 + mZCBE = 180°. A \ F s
5. If /2 = /3, then BF bisects ZGBE. D Bl % H 2} LGAT AT e 10
1 Z Defniheg o '\3&«‘\’
6. CB+ BF=CF o 5'7 213 ¢ Qvigld
7. If /DBF is a right angle, then HD | CF. F ?
8. If m43 =m46, then ms3 + mL2 =m/l6 + m/2. m«LG§S = é—GE‘:’! i '“ZHF-{J
9. Reason abstractly. Write a statement related to the figure above that = J\ hiry Postula e

can be justified by the Angle Addition Postulate.

'-%) Definition of Supp‘mwﬁﬂ cms\es

5) Definthen of angle bﬁw\v(—‘
6) Seqment Addiho r\héoS'h;\\cf\‘e

-’) Dbintien of perpencln‘m\ar linesS

$) Addihen Pro?eﬂ'\/ ot E"\}*"‘\‘{'\/

q) Sqmplt answert m/ ERC=mZERD+mZDRC
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ACTIVITY 6
continued

ViyiNotes)
T

MATH TERMS

that vertical angles are congruent. |

The Vertical Angles Theorem states J

= 7 7 :
i I ! $
! [ 4
|

As you listen to the group

discussion, take notes to aid

comprehension and to help you
describe your own ideas to others

in your group. Ask questions to

clarify ideas and to gain further

understanding of key concepts.

‘I..‘i.- e

Lesson 6-2
Two-Column Geometric Proofs

Learning Targets:
® Complete two-column proofs to prove theorems about segments.
@ Complete two-column proofs to prove theorems about angles.

SUGGESTED LEARNING STRATEGIES: Vocabulary Organizer,
Think-Pair-Share, Close Reading, Discussion Groups, Self Revision/Peer
Revision, Group Presentation

Earlier, you wrote two-column proofs to solve algebraic equations. You
justified each statement in these proofs by using an algebraic property.

Now you will use two-column proofs to prove geometric theorems. You must
justify each statement by using a definition, a postulate, a property, or a
previously proven theorem.

Recall that vertical angles are opposite angles formed by a pair of intersecting
lines. In the figure below, Z1 and /2 are vertical angles. The following
example illustrates how to prove that vertical angles are congruent.

Example A

Theorem: Vertical angles are congruent.

Given: £1 and £2 are vertical angles.

32
i Prove: /1 = /2 1
t
t
- Statements Reasons
1. mZ1 + m/3 = 180° 1. Definition of supplementary

angles

2. m£2 + m£3 = 180° 2. Definition of supplementary

angles
3. Substitution Property

3. mZ1 -+ ms3 =mL2 + mZ3
4. mZ1 =ms2
5. /1= /2

4. Subtraction Property of Equality

5. Definition of congruent angles

Guided Example B

Supply the missing statements and reasons.
Theorem: All right angles are congruent.
Given: £ A and /B are right angles:

Prove: /A~ /B

Statements Reasons

#1. AA a\’\ci AB are. rfq'h{' th‘les
v 4 7
2. mZA = 90°% m/B = 90°

1. Given

2. Definition of right angles

3. m/A=mlB 3 Trarshve ProperJty

4. /p = /B

4. Definition of anayu%n‘\”\tg
4
J
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Lesson 6-2

Two-Column Geometric Proofs

Try These A-B
a. Complete the proof.
— P Q R
Given: Qis the midpoint of PRy
QR = RS
Prove: Fa ~ RS s
Statements Reasons . F
‘Iy1. Qis the midpoint of PR. 1. Given More than one statement in a
m . - two-column proof can be given
2. PA=QR 2. Definhon ot m(d(&bin'\' information.
, ;
3. QR=RS 3. Given i e e i e e
EE— - Nohic ot | "EiNen
4. PA=RS 4 Transiive Pagerly of doesnt |onld appenn
o~ e 1 m 1iH Y
w“c}rucmc,& as the Bt Reatom,
b. Complete the proof. ‘ Tt dan be |any [rdason
' _ exceot e [Jla ¢t
Given: £1 and 22 are {
" supplementarys
mZ1 = 68°
Drove: mra — 112° 1 2 There fndy | be [more
rove: ms2 =11 N q) a
Statements Reasons state ment
Y1l and L2are Suppk,ma\hﬂ,\ . Given
EJ
2. _ N . Definition of supplementary
mZl+ ;L2 = 130 angles
3.2l = 6%° . Given
4. LB+ m/l2 =180° . Substitution Property
5. = . Subtraction Property of
miL2 =112 Equality
Activity 6 » Proofs about Line Segments and Angles 67
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Lesson 6-2
Two-Column Geometric Proofs

i
1 1
i

My Notes

The theorem stated in Example C
is called the Congruent
A——f Complements Theorem.

_

! A
T | 1
| 4 ! 1
3 |

BeeRslES e e ———

1

-

[Example C

Arrange the statements and reasons below in a logical order to complete

the proof.

Theorem: If two angles are
complementary to the same
angle, then the two angles
are congruent.

" Given: ZA and /B are each

complementary to ZC.
Prove: /A= /B

..

m/A+mlC=miB~+msC

Transitive Property

ZA and ZB are each
complementary to ZC.

Given

LA= /B

Definition of congruent segments

mlA=msB

Subtraction Property of Equality

mLA + mZC = 90°;
msLB + mLC = 90°

Definition of complementary

angles

Start the proof with the given information. Then decide which statement
and reason follow logically from the first statement. Continue until you

have proved that ZA =~ /B.

Statements

Reasons

1. ZA and ZB are each
complementary to ZC.

1. Given

2. mZA + mZC =90°
ms£B + mZC = 90°

2. Definition of complementary
angles

3. mZA+mZC=msB ~m/C

3. Transitive Property

4, m/A =msB

4. Subtraction Property of Equality

5. /A= /B

5. Definition of congruent angles
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Lesson 6-2
Two-Column Geometric Proofs

Try These C

a. Attend to precision. Arrange the statements and reasons below in a
logical order to complete the proof.

Given: /1 and £2 are vertical angles; /1 = £3.
Prove: /2 = /3

Ll= /2 Vertical angles are congruent.
2= /3 Transitive Property

1= /3 Given

Z1 and Z2 are vertical angles. | Given

b. Write a two-column proof of the following theorem.

Theorem: If two angles are supplementary to the same angle, then the two
angles are congruent.

Given: ZR and /S are each supplementary to £T.
Prove: LR = /S

Check Your Understanding

1. If you know that ZD and ZF are both complementary to ZJ, what
statement could you prove using the Congruent Complements Theorem?

2. What types of information ca@a you l‘i\_s\t as reas%ﬁt@ two-column
geometric proof?, Giver  infermaenen, posty : wp;(\'feg
efinvheng ﬂ«eoru(-\‘?) ) P /

3. Kenneth completed this two-¢olumn proof. K

What mistake did he make? How could L

you correct the mistake? Lo

Given: ]—L bisects ZKJM:; m/KJL = 35°

Prove: m/LJM = 35° J M
Statements Reasons

1. JL bisects ZKIM. 1. Given

2. ZKIL =~ /1LIM 2. Definition of congruent

angles

3. mZKIL = m/LIM 3. Definition of angle bisector

4, mZKIL = 35° 4. Given

5. mZLIM = 35° 5. Transitive Property

- S

.

o d B

o
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ACTIVITY 6 |

If the given information does not
include a diagram, it may be

helpful to make a sketch to

represent the information.

&J
\

PR Nave.

L\al"a- . L\; _—Q C&;\d
Sal

e
‘u\J:\"r\ O‘L\’\d P_E L%
NP m’

a&‘;r? Ck“ “ﬁ\)ig_e,

sides |have the

<ame | lendth |

! p [

Lesson 6-2
R QY s Two-Column Geometric Proofs
, ;5) }‘ i LESSON 6-2 PRACTICE
Stetrewden Reosens 4, Supply the missing statements and reasons.
Nk he . Given: /1 is complementary to £2; BE bisects ZDBC.
(gm + 'G L TVENY .
NMUPLHT L Prove: Z1 is complementary to /3.
LN,
I Debihiit g ok A
e L w\p\gc?n‘t‘
Lo = 00N [ {Debg b ot D
Conafuent |sedrents
2 ’ L E
Ll =R Given | .y
M = T ransihive -
i Proger by
: ¢
N = m N | Sealbnent . " Statements - . . " Reasons
| Addihon | Pestullate 1. BE bisects ZDBC 1. Given
2. /2> /3 2. Defintien of angle bisecky”
= - Y :
LN =% 3 =ho | Subst Jru:\jon 3. mL2=m4il3 3. Definition of congruent angles
- 4. /1is complementary to 22. | 4. Guven
| 5. /1+m/2=_a¢ 5. Definthion ot omplementary C«nﬁicS
L 3 \
6. mZ1+ mZ3 = 90° 6. < bshhuhen
| 7. 21\ (s @MP\Q“M\-Q 7. Definition of complementary
| ‘o L3, rya angles
Construct viable arguments. Write a two-column proof for each of the
following.
5. Given: M is the midpoint of ﬁ; LM = 8.
Prove: LN = 16
MZ 6. Given: BD bisects ZABC; mZDBC = 90°.

Condruent.

Prove: ZABC is a straight angle. D
A B c
7. Given: PQ =~ QR,QR=14,PR=14 Q
Prove: % = PR
P R

8. Reason abstractly. What type of triangle is shown in Item 7? Explain
how you know.

70 SpringBoard® Mathematics Geometry, Unit 1 ® Proof, Parallel and Perpendicular Lines

© 2015 College Board. All rights reserved,



