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Proving Statements about Segments and Angles

For use with Exploration 5.4

Essential Question How can you prove a mathematical statement?

A proof is a logical argument that uses deductive reasoning to show that a statement is true.

o EXPLORATION: Writing Reasons in a Proof ]
Work with a partner. Four steps of a proof are shown. Write the reasons for each
statement.
Given AC = AB + AB 2 B ¢

Prove AB = BC

STATEMENTS REASONS
1. AC = AB + AB 1. Given
2. AB + BC = AC 2.

3. AB+ AB = AB + BC | 3.

4. AB = BC 4.

e EXPLORATION: Writing Steps in a Proof ]

Work with a partner. Six steps of a proof are shown. Complete the statements that
correspond to each reason.

Given m/Zl = mZ3

Prove mAZEBA = mZCBD
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m Proving Statements about Segments and Angles (continued)

e EXPLORATION: Writing Steps in a Proof (continued)

STATEMENTS REASONS

1. 1. Given

2. mLEBA = mZ2 + mZ3 2. Angle Addition Postulate

3. mLEBA = mZ2 + m/l 3. Substitution Property of Equality
4. mLEBA = 4. Commutative Property of Addition
5. mZl + m£2 = 5. Angle Addition Postulate

6. 6. Transitive Property of Equality

Communicate Your Answer

3. How can you prove a mathematical statement?

4. Use the given information and the figure to write a proof for the statement.

Given B is the midpoint of AC. A B ¢

Ce

C is the midpoint of BD.

Prove AB = CD
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Practice

For use after Lesson 5.4

Core Concepts

Reflexive, Symmetric, and Transitive Properties of Equality

Real Numbers Segment Lengths Angle Measures
Reflexive Property a=a AB = AB mLA = mLA
Symmetric Property If a = b, then If AB = CD, then If m£A4 = m£B, then
b = a. CD = AB. msB = mZA.
Transitive Property If a = b and If AB = CD and If mZA = ms£B and
b = ¢, then CD = EF, then mZB = mZC,then
a=c. AB = EF. msLA = mLC.
Notes:
Theorems

Properties of Segment Congruence

Segment congruence is reflexive, symmetric, and transitive.

Reflexive For any segment AB, AB = AB.
Symmetric If AB = E, then CD = AB.
Transitive If AB = CDand CD = ﬁ, then AB = EF.

Properties of Angle Congruence

Angle congruence is reflexive, symmetric, and transitive.

Reflexive For any angle 4, L4 = ZA.

Symmetric IfZA = ZB,then LB = /A.

Transitive If ZA = ZBand ZB = ZC, then L4 = ZC.
Notes:
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m Practice (continued)

Writing a Two-Column Proof

In a proof, you make one statement at a time until you reach
the conclusion. Because you make statements based on facts,
you are using deductive reasoning. Usually the first
statement-and-reason pair you write is given information.

Proof of the Symmetric Property of Angle Congruence

Ll = £2

Given

statements
based on facts

that you know or
on conclusions
from deductive
reasoning

Notes:

Prove /2 = /1

N

Copy or draw diagrams and label given

information to help develop proofs. Do

not mark or label the information in the

Prove statement on the diagram.

STATEMENTS | REASONS

1. A = 22 1. Given

2. mZl = mZ2 | 2. Definition of congruent angles
3. m£2 = mZ1 | 3. Symmetric Property of Equality
4. L2 = A 4. Definition of congruent angles

A

A

[The number of

Remember to give a reason]

statements will vary.] [for the last statement.

Worked-Out Examples

Example #1

Copy and complete the proof.

Given PQ = RS

Given PQ = RS

definitions,
postulates, or
proven theorems
that allow you to
state the
corresponding

\ statement )

|

Q R Q R S
Prove PR = QS Prove PR = QS
STATEMENTS REASONS STATEMENTS REASONS
1. PO =RS 1. 1. PO =RS 1. Given
2. PO+ OR=RS+ QR | 2. 2. PO+ QR =RS+ QR | 2. Addition Property
f Equali
3. 3. Segment Addition Postulate of Bquality
o 3. PO+ QR=PR 3. Segment Addition
4. RS + OR = 0S 4. Segment Addition Postulate Postulate
5. PR=0S S. 4. RS+ QR =0S 4. Segment Addition
Postulate
5. PR=0S§ 5. Transitive Property
of Equality
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m Practice (continued)

Example #2

Write a two-column proof.

Given @ = FG L L A
BF bisectsAC and DG. D
Prove BC = DF
¥
A
C
Ge
STATEMENTS REASONS
1. AB=FG 1. Given
2. BF bisects AC and DG. 2. Given
3. BC = AB, FG = DF 3. Definition of segment
bisector
4. BC = FG 4. Transitive Property
of Equality
5. BC = DF 5. Transitive Property of

Practice A

Segment Congruence

In Exercises 1 and 2, complete the proof.

1. Given AB and CD bisect each other at point M and BM = CM.
Prove AB = AM + DM

STATEMENTS REASONS
1. BM = CM 1. Given
2. CM = DM 2.
3. BM = DM 3.
4. BM = DM 4.
5. 5. Segment Addition Postulate (Post. 1.2)
6. AB = AM + DM 6.
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m Practice (continued)

2. Given ZAEB is a complement of ZBEC.

Prove mZAED = 90° A B
D: E :C
STATEMENTS REASONS
1. LAEB is a complement of ZBEC. | 1. Given
2. 2. Definition of complementary angles
3. mLAEC = mZAEB + m/ZBEC 3.
4. mLAEC = 90° 4.
5. mZAED + mZAEC = 180° 5. Definition of supplementary angles
6. 6. Substitution Property of Equality
7. mLAED = 90° 7.
In Exercises 3 and 4, name the property that the statement illustrates.
3. If ZRST = ZTSU and LTSU = ZLVWX, then ZRST = ZVWX.
4. If GH = E, then JK = GH.
5. Write a two-column proof.
Given M is the midpoint of RT. ; ; ,\3/, ; g

Prove MT = RS + SM

STATEMENTS REASONS
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Practice B

In Exercises 1 and 2, name the properties of equality that the statement illustrates.
1. If x = y,then2x — 6 = 2y — 6.
2. If mLA = msB and mZB = 42°, thenmZA + 10 = 52°.

In Exercises 3 and 4, write a two-column proof for the property.

3. Symmetric Property of Segment Congruence
4. Transitive Property of Angle Congruence

In Exercises 5-7, write a two-column proof.

5. Given E bisects Z, BC bisects E, and FH bisects EI. Prove AD = EG.

p A

Be b oC
13

Fe G ® H
b |

7. Given £LADC = £ZBDE. Prove ZADE = ZBDC.

A B
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