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Proving Statements about Segments and Angles

For use with Exploration 2.5

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.

&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 = 4B + AB A B &
Prove 4B = BC

STATEMENTS REASONS

1. AC = AB + AB 1. Given

Qegment Addrhion Postulate (Post .2

2. AB + BC = AC

3. AB + AB = AB + BC

4. AB = BC

2. 7S 7L T et 2 IO 8 e I S 20)

3. Transttie P'\' “r(: t, of Lu‘ ualehyy,
/

4. Subtraction Pro perty ofF Lq ol -y

—
l

GEXPLORATION: 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/l = mZ3

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

a EXPLORATION: Writing Steps in a Proof (continued)

STATEMENTS REASONS

L. mll=mL3 1. Given

2. mZLEBA = mZ2 + m/3 2. Angle Addition Postulate (Post. 1.4)
3. mLEBA = mZ2 + mZ£l 3. Substitution Property of Equality

4. mLEBA = 7nL| + L2 4. Commutative Property of Addition
S. mAl+mL2 = 9, LCRD 5. Angle Addition Postulate (Post. 1.4)
6. nLEBAR=mMLLRYD 6. Transitive Property of Equality

Communicate Your Answer

3. How can you prove a mathematical statement?

Vou con use deduttive reosoning 4o moKe statement < aboud
Ve lyadion <& use Mmootk definpiont astUlores ON A
O QIve cidyafion < Use moa4 deriniions, pastl and
- o ) J
theoreme os \yOurs teoson Of J vsh¥ication $or eoch Smotemenk

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

Given B is the midpoint of AC. a 3 ¢ D
C is the midpoint of BD.
Prove AB = CD
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EEXDD \otetaking with Vocabulary (continued)

Core Concepts

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 : b

statement-and-reason pair you write is given information.

Proof of the Symmetric Property of Angle Congruence Copy or draw diagrams and label given
information to help develop proofs. Do
Given Zl = £2 Prove Z£2 = /1 not mark or label the information in the

Prove statement on the diagram.

STATEMENTS | REASONS

1 = L2 1. Given definitions, \

postulates, or
<«—| Proven theorems
m£2 = mZl | 3. Symmetric Property of Equality that allow you to
state the
corresponding

¢ 4 \ statement /

The number of Remember to give a reason
statements will vary. for the last statement.

statements
based on facts

that you know or
on conclusions
from deductive
reasoning

mZl = mz2 | 2. Definition of congruent angles

bl -l

L2 = A 4. Definition of congruent angles

Notes:

Extra Practice
In Exercises 1 and 2, complete the proof.

1. Given Line k and line £ bisect each other at point M and BM = CM.
Prove 4B = AM + DM

STATEMENTS REASONS
1. BM = CM 1. Given
2. CM = DM 2. _DefF ofF <ceqmeat bisectar
3. BM = DM 3. Trorsihve Propechy OF Fc\.x;‘,iu-\:
4. BM = DM 4. Definltion of congruens seqments
5. AR~ AM+BM 5. Segment Addition Postulate (Post. 1.2)
6. AB = AM + DM 6. Substituhion  Pro pecty of Equalihy
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m Notetaking with Vocabulary (continued)

2. Given ZAEB is acomplement of ZBEC.

Prove mZAED = 90° A B

D E c
STATEMENTS REASONS
1. ZAEB is a complement of ZBEC. | 1. Given
2. mLAER+ mLBEC =90° 2. Definition of complementary angles
3. m£ZAEC = m£LAEB + mZBEC 3. fnaile Addilinn  Postulate
4. mZAEC = 90° 4. T vé  Property oF Eaugl \
5. mLAED + mZAEC = 180° 5. Definition of supplementary angles

6. 7 -AED 0°= 18O 6. Substitution Property of Equality

7. m£LAED = 90° 7. Subkraction Property 6F Egualh

In Exercises 3 and 4, name the property that the statement illustrates.
3. If LRST = ZTSU and LTSU = ZLVWX, then LRST = ZLVWX.

. i _ pe b e
Transihive Proporty, op Ansle Congruence (Thm 2.2)

Il

% ye,

4. If GH = J_K,thenR = GH.

I

.C\f”'!’rv +r « Prope 1,,1-'\/ of ;:Uzi“.q(':\‘r Congruencd CThm 2.1)
5. Write a two-column proof.
Given M is the midpoint of RT. R s M T
Prove MT = RS + SM
STATEMENTS REASONS
|. M AL v poini f F 1. Give
2. RM & M7 2. Deg of myfpornt
_1_ ©2h L(-’ 4 S7 .2 S eny i
4. MT = RW 4. Symmets Propecty @ Segmens Congruen
5 B0 SRR 5. Suostitvrion Preperty ob ggualit
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