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1-4 Properties of Numbers

Equivalent Expressions represent the same number. The following properties allow you
to write an equivalent expression for a given expression.
32+0=3

| Additive Identity O - For any number a, a + 0 = a. (value remains the same)
Additive Inverse Forany numbera,a+ (-a)=0. D>+E3)=0O
+ho cpposivie (values create a zero pair) _ | -5+5 =0

Multiplicative Identity l For any number a, a » 1 =3..I - E%alue remains the same)

Multiplicative Property For any number a, a « 0 = 0. (product always = 0)

of 0 D-0=-0O

Multiplicative Inverse For every humber g, where a, b = 0, there is exactly one
Property F@C(pro CO.D_ number 2such that £ ¢ 2= 1. -b

(2 numbers whose 3 4 ‘12 b ‘_‘(_.2__‘2__) __‘Q_.L——:\
product =1) q"§=|‘.'i:\ R l —b -6
Reflexive Property For any number a, a = a. g, numbey erUGnS |+$?2'?
Symmetric Property For any numbers a and b, if a = b, then b = a.

Transitive Property For any numbers a, b, and ¢, if a’=@ and b)?c, 3+4=140
. .thena=c. l'p 34‘1*‘5-\-2. and S*Z)H-(o,'\“'\eﬂ
Substitutj_?n Property If a = b, then a may be replaced by b in any expression.

RepXocing

Evaluate 7(4-3) -1+ 5 - é Name the property used in each step. ?Em DAS
Given
74-3)-1+5-
——

[

;741) -1+45.> > Substitution: 4 -3 =1

=7-1+5- é > Multiplicative Identity: 7 - 1 = 7
= 7(—_1 +1 - Multiplicative Inverse 5 - % =1
= 6‘2 1 > Substitution7-1=6

=7 - Substitution6 +1 =7

/As you evaluate an expression, you are

constructing an argument using stated

assumptions, definitions, and previously -ﬁ Pr OOP

established results. The properties of

numbers are valid reasons for steps in the

argument.
\_ J
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Your Turn:

Name the property used in each step.

1A. 2:-3+(4-2-8) gnNen
=2-3+ (t— 8) Subsiitution 4-2=3
[ 8+E®) .
=\z/-3 +(0) odditive inverse f+cx)=O0
=6+0 Substifution 2:3= 6
_ 5\[ additive ident H'\&J L+D=(
1B. 7-1+6(15+3-5) giwven
=7-2 +6(5-5) Substituiion I5+—32=5
S+5
= \74 Ly s&:‘) ) Additive lnverse B+ ¢x)=0
=1 + 6(0) mu2+i(‘>9§\(‘od'\'\l€ nvegse 7- :—7 =
L8 multiplicative fro periy of Zero 6(0)=D

_¥ Addi{ive ldenh'i-g 1+0= |
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The Commutative Properties state that the order in which you add or multiply numbers
does not change their sum or product.

The Associative Properties state that the way you group three or more numbers when

adding or multiplying does not change their sum or product.

Commutative
Properties

= J+% YH+
For any numbers a and b, a3+ b=0>b +% anda e

-q |+.
F b boz
12 12

Associative

[ c =2
For any numbers Q, b,andc, (a+b)+c=a

+(b+c)and

Properties (ab)c = a(bc). (3+0O+S 3+ 4+

(31)-5 3-(4-9) 27+4+5 349
Example 1: rz(:g =3(;C)20 \2 = 12
Evaluate 6 ¢ 2 ¢ 3 ¢ 5 using Example 2:

properties of numbers. Name the
property used in each step.

682035
=6e3e2e5
Commutative Property(x)
(6 ¢ 3)(2e5)
Associative Property (x)
18 « 10  Substitution.
180 Substitution.

The product is 180.

Your turn:
used in each step.

= 52 7+

5.7-4-2

Evaluate 8.2 + 2.5 + 2.5 + 1.8 using
properties of numbers. Name the
property used in each step.

8.2+ 25+25+ 1.8

=82+ 18+ 25+ 2.5
Commutative Prop. (+)

(8.2 + 1.8) + (2.5 + 2.5)
Associative Prop. (+)

=10+ 5 Substitution.
= 15 Substitution.

The sum is 15.

Evaluate 5 - 7 - 4 - 2 using the properties of humbers. Name the property

Commutakine D

= (52) (4) 030ciokne O

10 - 2%
= 2%0

Sobstidulon 34258
subsdidviron 10-2%=2%0
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