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Properties are like a set of math rules that are always
frue. They often help us solve equations. Here are some
important ones:

The IDENTITY PROPERTY of APPITION looks like this:
a+0=a71t soys that i€ Yyov odd zero to any number,
that number stays the same.

EXAMPLE: 5+0=5

The IDENTITY PROPERTY ofF NULTIPLICATION
looks like thiss @ X 1= a. It says that if yov multiply any
number 1::5 1. thot number s’mgs the some.

EXAMPLE: 1x1=1
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The COMMUTATIVE PROPERTY oF ADDITION
looks like this: 4+ £ = O+ 4. Tt says that when adding
Two (or more) numbers, you can add them in any order
and the answer will be the same.

EXANPLE: 5+11 = 11+ 35 (Both expressions equal 14)

The COMMUTATIVE PROPERTYOF MULTIPLICATION
looks like this: @ « D = D « a. It says that when
multiplying two (or more) numbers, yov con multiply
them in any order and the answer will be the same.

EXAMPLE: -5-4 =4 - -5 (Both expressions equal -20)

DON'T FORGET: The commutative properties only
work with addition and multiplication; they do
NOT work with subtraction and division!

When talking about properties, your teacher or textbook may
use the term EQ“WHLE“T EXPRESSIONS. which

simply means that the math sentences have equal value.
For example, 3+ 11=T1+ 3. (They are equivalent expressions.)
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The ASSOCIATIVEPROPERTY of APPITION looks
like this: (@ + D) + ¢ = a +(D+ C). T+ says that when
adding three different numbers, you can change the
order that you add them by moving the parentheses
and the answer will still be the same.

EXAMPLE: (1+5)+8 =2+(5+8)
(Both expressions equal 15)

The ASSOCIATIVE PROPERTY of MULTIPLICATION
looks like this: (@« b) = ¢ = a « (b - €). Tt soys that
when multiplying 3 different numbers, you can change
the order that you multiply them by moving the
parentheses and the answer will still be the same.

EXAMPLE: (2-5):8=2-(5-8)
(Both expressions equal 80.)

DON'T FORGET: The associative properties only
work with addition and multiplication; they do
NOT work with subtraction and division!
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The DISTRIBUTIVE PROPERTY oF NULTIPLICATION
OVERADDITION looks like this a(b+c) = ab+ac.

It says that adding two numbers inside parentheses,
then multiplying that sum by a number outside the
parentheses is equal to first multiplying the number
outside the parentheses by each of the numbers inside the
parentheses and then adding the two products together.

The DISTRIBUTIVE PROPERTY allows us to simplify
an expression by taking out the parentheses.

EXAMPLE: 2(4+6) =2-4+2-0
(You "distribute the "Z «" across the terms
inside the parentheses. Both expressions

equal Z0))
T
Think about catapulting the
CERAMPLE: T(x+8) = number outside the parentheses
inside to simplify.
-

77
m (x+8) = 1(x)+7(8) = 1x+50
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The PISTRIBUTIVE PROPERTY of
MULTIPLICATIONROVER SUBTRACTION looks like
thisalb-c) = ab-ac o says that subtracting fwo
numbers inside parentheses, then mulfipluying that
difference times a number ouvtside the parentheses

is equal o first multiplying the number outside

the parentheses by each of the numbers inside the
parentheses and then subtracting the two products.

EXAMPLE: A(5-3) = A(5)-4(3)
(Both expressions equal 18)

EXAMPLE: O(x-8) =

m (X-9) = 6(x)-6(8) = bx-48
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FACTORING is the reverse of the distributive property.
Instead of getting rid of parentheses, factoring allows
s to include parentheses (becouse sometimes it's simpler
to work with an expression that has parentheses).

EXANPLE: factor 15y +12.

STEPI: Ask yourself, “whot is the greatest common
factor of both terms? In the above case, the GCF of
153@-:!.111‘33. {153 =3-5-y and1Z =34

STEP2: Divide all ferms by the GCF and put the GCF
on the ovtside of the parentheses.

15y +12 = 3(53 +4)

You can always check your answer by using the
DISTRIBUTIVE PROPERTY. Your answer should
match the expression you started with!

EXAMPLE: foctor 1240 +18.

The GCF of 120 and 18 is b. So, we divide all terms by b
and put it outside of the parentheses.

12a+18 = b(Za +3)
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@ CHECK vour (IOWLERCE

In each blank space below, use the property listed
o write an equivalent expression.

EXPRESSION EQUIVALENT
PROPERTY EXPRESSION
Identity Property of Addition (o
Identity Property of Multiplication 5
Commutative Property of Addition o+14

Commutative Property of Multiplication = § « m
Associative ‘Prnper*rg of Addition (.K + q}+ 9

fssociative Property of Multiplication Telr-1M

.'Dis‘rﬁhu'riw‘Pmperw of Multiplication Blv+22)

over Addition

Distributive Property of Multiplication 8(71-w)
over Subtrachion

Factor Bx+b
Foctor 14-352
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. Distribute 3(x+Zy-5),

. Distribute .. (4a-3b-c).

. Factor bx +10y«18.

. Factor 3g-12A-99;.

Mr. Smith asks Johnny fo solve (1Z - 8) - 1. Johnny says
that he can use the Associative Property and rewrite

the problem as 1Z - (8 - 1). Do you agree with Johnny?
Why or why not?
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CLECK YouR QIISWERS

EQUIVALENT
EXPRESSION

il

: :
=

PROPERTY

Tdentity Property of Addition
Identity Property of Multiplication
Commutative Property of Addition
Commutahive Property of Multiplicotion

Associotive Property of Addition

+4)+9 x+(4+9)

r- (Ter)-1

ad
.

#Associotive Property of Multiplication
Distributive Pro £ Multiplicatio
ov T 10

Distributive Property of Multiplication
over Subtrochion

7
3
ﬁﬁ

i

AZ-52)

1 3xeby-15 4. 3(g-4h-33)

2. Lo- %b —-;—l:. 5. No, Johnny is wrong because
the Associative Property does
not work with subtraction—

"'5' L3x + Ey +9 the order in which You

subtroct motters.




