2= Al e biraic IProoiff

ALGEBRAIC PROiPERTIES OF EQUALITY FOR ANY REAL NUMBERS 3, b, and c:

Addition Property lfa=b,then  A+C = b"’ C

Subtraction Property lfa=b,then Q—C = b"c

Multiplication Property | If a =b, then Q- C = b - C

A _ b
Division Property Ifa=bandczo,then C — C
Reflexive Property For any real number, a = a .
Symmetric Property If a=b, then b =A
Transitive Property lfa=b,andb=c,then QA= C

Substitution Property If a = b, then a can be substituted for b in any éﬂ{/ﬂ«‘h ON or expression.

Distributive Property a(b+c)= ab "’ aAc

Algebraic Proof: a proof made up of a series of algebraic statements, where you would use the

ovopertied of algebra to justify each step when you solve an e%uﬁ;hbh
] 1
Examples: Using the properties of equality (POE), write a justification for each missing statement/reason.

Statements Reasons Statements Reasons

1. 4(x+3)=52 |1. Given 1L 2x-3=4x+12_ | 1. (A[VEN

2. 4x+12=52 |2. LS’\T'I wﬁchOE 2. 2Xx-3=12 2. @MO'\F
3. 4x=40 |3 SUplmchon ROE 3. 2x=15 3 Addition P
4. x=10 4. Pivsion POE 4. X=-7.5 4- Division Po

Real-World Example in Science: Write a two-column proof to verify the conjecture below.

The Rankine temperature formula R = —9-C +491.69 converts to the Celsius temperature formulaC = %(R —491.69)
5

Statements Reasons

1. C=§(R~491.69) 1. Given

2. %CzR—491.69 2. Mu/l‘hpﬁca}hon POE

3. %C+491.69=R 3%‘{7‘0’\ PO&

4.R=§C+491.69 4 SUMMCHTC FD_E




2-6 Practice Allgeb]raic Proofs

Name the property of equality that justifies each statement.

1. If2x-1=15,then15=2x- 1. &W‘Y\M@MC POE

2. Ifx+3=17,thenx=14. SMJOWOLHOV\ FOE

X-2=X-2 Q&E‘\%(VC POE

If 7x = 42, then x = 6. %Vi §YOH ?OE

If x-5=22,thenx =27 A’AMﬁO"\ POE/
2(x+4)=2x+8 #D’\\S'\—Yﬂﬂu/ﬁ\/f/ PO‘:
Ifx+y=90andy=30,x+30=90. 50 S'hmﬁ())‘\ \OOE
fx=y+3andy+3 =10, then x=10. TYU/nS]‘hVC, FOE

Complete each proof by naming the property that justifies each statement.

© N v s w

9. Given: 3(x-2)=9

Prove: x=5
Statements: Reasons:
a. 3(x-2)=9 | & Gyiven
b. 3x-6=9 b Distribuhve  ROE
C. 3X=15 C. A_M’ﬁm POF
d. x=5 d Diviston FOE

10. Given: 3(x-4)= %x + 8.

Prove: x=8
Statements: Reasons:
1 a.
a. 3(X-4)—;X+8 Cj‘vm

b. 3x-12=§x+8 bﬂDﬂSMMW FOE

5

¢ 2x-12=8 “ Subhrad‘)on POE

d. Jx=20 “ Adaifion POE

& s ‘ " Muwltiplicahn POE
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