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E Lesson 16: Applying the Properties of Operations to
Multiply and Divide Rational Numbers

Student Cutcomes

s Students use properties of operations to multiply and divide rational numbers without the use of a calculator.
They use the commutative and associative properties of multiplication to generate equivalent expressions.
They use the distributive property of multiplication over addition to create equivalent expressions,
representing the sum of two quantities with a common factor as a product, and vice-versa.

= Students recognize that any problem involving multiplication and division can be written as a problem
involving only multiplication.

= Students determine the sign of an expression that contains products and guotients by checking whether the
number of negative terms is even or odd.

Lesson Notes
Recall the Properties of Operations from Table 3 of the Common Care State Standards.

Table 3. The Properties of Operations. Here g, b, and ¢ stand for arbitrary numbers.

Associative property of addition (a+b)+c=a++0) % ¥

Commutative property of addition atb=b+a

Additive identity property of 0 a+0=0+a=a

at+(-a)=(-a)+a=0

Associative praperty of multiplication (a-b).c=a-{b-c)

Commutative property of multiplication a‘b=b-a

F th exist: that
Existence of additive inverses or every g there exists —a so tha \-2——

Multiplicative identity property of 1 a-l=1-a=a

Existence of multiplicative inverses 1 1
g -—==-a=1
a a

1
For every a # 0 there exists e so that g A

Distributive property of multiplication over

addition a-(b+c)=a-b+a-c
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Write real-world problems for situations involving negative numbers.
Use absolute value to express difference.
Find a missing value to make an equation true.
Understand what happens when you add opposites.
Add, Subtract, Multiply and Divide Rational Numbers {positive and negative integers, decimals,
and fractions.)
' Understand that loss, withdrawals, debt, etc. are represented with negative numbers.

Steps for studying:

* Go through lessons and problems sets done in class to practice problems.
Go to oldsaybrookschools.org/Stanley go to khan academy under websites and practice and/or
watch videos under module 2 (Topics A and B only).

» Practice problems from quiz.

» Use khan or another source to practice any skills you have trouble with (long division for
example).
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Classwork
Example 1: Using the Commutative and Associative Properties to Efficiently Multiply Rational Numbers

a. Evaluate the expression below.

—6\x/2x(—2)x(—5)x(/73) Lﬂ- th X QPO\S
NS S ) fIS X poS

or POS

*
b. What types of strategies were used to evaluate the expressions? b
c.  Can you identify the benefits of choosing one strategy versus another?

d. Whatisthe signofthe procluct -and how was the sign determined?

X— 1% you hov€ Q ﬂ even) r\umttr of
egoﬁr ves it isYposttive Janswor

@,
* ngaou hae o numlgf g@
zu““ Wassmﬂs qQur_ONSTACr Mumpk\%nlﬁ.ﬁgﬂ .
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Refer to the example and exercises. Do you see an easy way to determe the sign of the product first? 3 || #
T I Lo et PNV
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Example 2: Using the Distributive Property to Multiply Rational Numbers

Rewrite the mixed number as a sum; then, multiply using the distributive property.

_sx(sg) _9;_}‘{?}\3( l[g_ "
— R\.\ﬂ; “ Hﬂ
O IR ~z

Dol _

= (— 3 &
i "

—

Exercise 5 k nsw(’ NC
Multiply the expression using the distributive property, .
1
g9 x (—3 E)
Qx-7T - =03 _ L
m— e am——— - -
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