Rational Numbers and Exponents

. Lesson 1-4

Properties of Numbers
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@ <diInteractive What You'll Learn h‘

2 Study Guide | « Identify and use properties of addition
See pages 11-12for: | | and multiplication.
+ Getting Started |+ Use properties to simplify algebraic
= Real-World Link : expressions.
= Notes J

— {M
"/ Real-World Link
\ Ezcential | Crafts _Duct tapehhas been used to create
Question | everything from flip-flops and prom dresses

o | towallets and homemade flotation devices.
numbersf:\d symbols | Algebraic properties can be used to find the
to represent | amount of duct tape needed to make an item.

mathematical ideas? '

:woc, Common Core

: Properties of Addition and Multiplication
(055 eate Standards P P
ContentStandards | | 51gebra, properties are statements that are true for any numbers. For example, the
JEE1, FEEZ expressions 30 + 10and 10 + 30 have the same value, 40. This illustrates the
Mathematical | Commutative Property of Addition. Likewise, 30 - 10 and 10 - 30 have the same
Practices . value, 300. This illustrates the Commutative Property of Multiplication.
1,3,4,7
voce} h,a el Commutative Properties
“22 Vocabul -
In’dj ti — Words The order in which numbers are added or multiplied does not change
42 e e | the sum or product.
Commutative Property |
Associative Property | Symbols Forany numbersaandb,a+b=>b+a. ﬁﬁl m ubxﬂ |S*f/
counterexample Forany numbersgand b,a-b=b-a.
simplify Examples 6+9=94+6 4.7=7.4 ‘?_);5
deductive reasoning | 15 =15 28=28
. \ /ﬂ A
&’ To evaluate the expression 16 + (14 + 58), use mental math by grouping the numbers
7{ as (16 + 14) + 58 since 4 + 6 = 10. This illustrates the Associative Property of
( 5_ 2 i / é)”' 5 Addition. There is also an Associative Property of Multiplication.

POV IR [ oociacivo Proporcios

Words The way in which numbers are grouped when added or multiplied
does not change the sum or product.
P Ny

Symbols For any numbers a, b, and ¢, (a + b) +c—a + b +c] & Ezj)

ra\llwyr\LijI:kersabanc a-bj-c=a-

0
g
?:; Examples {QS+6]+1—3+(6+’E) (5+9)+2=5+:(9-2)
2 | 9+1=3+7 45+.2=5.18
& | 10=10 90 =90
5 R* o
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The word identity means

Identity

sameness of essential
character. The additive
identity, 0, and

multiplicative identity, 1,
allow the original number

to remain the same.
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Counterexample
You can disprove

a statement by
finding only one
counterexample.

In addition to the Commutative and Associative Properties, the Identity and Zero
Properties are also true for any numbers.

/R lZ@ Number Properties

Property Words Symbols Examples
Additive Identity When 0 is added to any For any number a, 5+0=5
number, the sum is the number. | a+0=0+a=q 0+5=5
Multiplicative When any numberis multiplied | For any number a, 8-1=8
Identity by 1, the product is the number. | a-1=1-a=a. 1:8=8
Multiplicative When any number is multiplied | For any number a, 3:0=0
\fropertyonero by 0, the product is 0. a-0=0.-a=0 0-3=0 =3

Do these properties apply to subtraction or division? One way to find out is to look
for a counterexample. A counterexample is an example that shows a statement is

not true.
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Example 1

EI

Is division of whole numbers associative? If not, give a counterexample.

The Associative Property of Multiplication states {(a - b) ¢ = a « (b - ¢). To determine
whether the Associative Property applies to division, check (a = b) + ¢ < a = (b + ¢).

(27 +9)+3<L27+(9+3)
(3)+3£27+1(3)

1#9

values fora, b, a

ndc.

We found a counterexample. So, division of whole numbers is not associative.

1. Is subtraction of decimals associative? If not, give a counterexample.

2 Iﬁof [t? Do this problem to find out.

| Example 2

Tutor \

Name the property shown by each statement.
a4+ (@+3)=(@+3)+4
The order of the numbers and variables changed. This is the Commutative Property

of Addition.
b. 1+(3¢c)=3c

The expression was multiplied by 1 and remained the same. This is the

Multiplicative Identity Property.

::E;af__!f? Do these problems to find out.

2a.d+0=d

2¢. 14+ (9+10)=(14+9)+ 10

20 cChapter 1 The Language of Algebra

2b. 8-1=8

2d. 5 X7 X 2=T%x2%5
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