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Objectives

After studying this section, you will be able to
® Apply the addition properties of segments and angles
® Apply the subtraction properties of segments and angles

Last year in algebra, you learned the reflexive property.

|Reflexive Property A quantity is congruent (equal) to itself. a=a |

ASN supplement: An angle (or segment) is congruent to itself (Reflexive Property).

Theorem 8 If a segment is added to two congruent segments,
the sums are congruent. (Addition Property)

Given: PQ = RS
Conclusion: PR =QS P Q R S

Proof: PQ = RS, so by definition of congruent segments, PQ = RS.
Now, the Addition Property of Equality says that we may add
QR to both sides, so PQ + QR = RS + QR. Substituting, we
get PR = QS. Therefore, PR = QS by the definition of congru-
ent segments (reversed).

Proofs of theorems 9-13 can be created by modeling the proof provided for theorem 8. Compare and contrast the theorem you
are trying to prove with the proof provided for theorem 8, and make appropriate adjustments.

Theorem 9 If an angle is added to iwo congruent angles, the
sums are congruent. (Addition Property)

Theorem 10  If congruent segments are added to congruent seg-
ments, the sums are congruent. (Addition Property)

Theorem 11 If congruent angles are added to congruent angles,
the sums are congruent. (Addition Property)

Theorem 12  If a segment (or angle) is subiracted from congruent
segments (or angles), the differences are congruent.
(Subtraction Property)

Theorem 13  If congruent segments (or angles) are subiracted
from congruent segments (or angles), the differ-
ences are congruent. (Subtraction Properiy)

Using the Addition and Subtraction Properties in Proofs

1 An addition property is used when the segments or angles in
the conclusion are greater than those in the given informa-
tion.

2 A subtraction property is used when the segments or angles
in the conclusion are smaller than those in the given infor-
mation.
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Part Two: Sample Problems

Problem 1

Proof

Problem 2

Proof

Problem 3

Proof

Problem 4

Proof

Given: AB = FE, C B A
BC =ED
Prove: AC = FD

O]

(0]

D E e F
Statements Reasons
1 @ == E 1 Given
2 EE ED 2 Given
3 AC=FD 3
e S M
Given: G] = HK
Conclusion: GH = JK /\
G H J K
Statements Reasons
1 g]_”é H__K 1 Given
2 GH=JK 2
Given: ZNOP = 2NPO, N
/ROP = /RPO
Prove: ZNOR = ZNPR
0 P
Statements Reasons
1 ZNOP = /NPO 1 Given
2 LROP = /RPO 2 Given
3 ZNOR = /ZNPR 3
Y E D
Given: AB = CD C
Conclusion: __?
B
A F
Statements Reasons
1 AB=CD 1 Given
2 AC = BD 2
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Problem 5 Given: £HEF is supp. to ZEHG. H G
£GFE is supp. to £FGH.
£EHF = /FGE,
£GHF = £HGE
Conclusion: £HEF = £GFE L F
Proof Statements Reasons
1 £HEF is supp. to £EHG. 1 Given
2 £GFE is supp. to ZFGH. 2 Given
3 LEHF = £FGE 3 Given
4 £GHF = £HGE 4 Given
5 £EHG = /FGH 5
6 £HEF = /GFE 6

Throughout this problem set, think of addition when you are asked
to prove that segments or angles are larger than the given segments
or angles. Think of subtraction when you are asked to prove that
segments or angles are smaller than the given segments or angles.

1 Name the angles or segments that are congruent by the Addition
Property.

a D C b J H
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2 Name the angles or segments that are congruent by the Subtrac-
tion Property.

3 Given: PQ = SR,

Conclusion: PN = SN

ey b W
R & T ¥

[ S—

QN = RN

REMINDERS:

Tomorrow (that is Friday), we will learn about Multiplication and
Division Properties (2.6), then you take a Short Quiz on 2.4-2.5.
When you finish, hand in the quiz and begin the 2.6 homework.
Tonight: Update the ASN through 2.6. Review 2.4-2.5. We have spent
the past two days reviewing this material. All class notes are on the
website.

The test for this chapter is scheduled for next week Thursday. ©
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4 Given: LTEV = £ XEW
Prove: £ TEW = /XEV
X

6 Givenn GH=JK,GH=x+ 10, G

Hj =8 JK=2x—4
Find: GJ

8 Given: 4T is comp. to £W.

£X is comp. to £Z. T
LL=/LW
Prove: _?
\

10 Given: £BAD is a right £.
CA L AE
Prove: £BAC = LEAD
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5 Given: AC = DF, A B G
BC = EF
Prove: AB = DE
E D E F
] K 7 Given: £PNO = ~2PON, N ]
P (e~
Conclusion: 7
S ’ R
P
X
9 Given: QR = ST, QS = 5x + 17, E
RT=10-2x,R5 =3
Find: QS and QT
Z o
R S T

11 Given: ZBAD = ~FAD;

—
t AD bisects £CAE.
Conclusion: £BAC = 2FAE




12 Given: ] and K are trisection
points of HM.
GH = MO

Conglusion: G]

K

13 Given: ZNPR is a right 2.
WE 1 ET,
£SPR = £XET
Prove: ZNPS = /LWEX

14 Given: £A is comp. to £B.
£C is comp. to £B.
LA = (3x + y)°,
4B = (x + 4y + 2)°,
£LC =3y —3)
Find: mzB
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