T102 SECTION 5.3 MULTIPLICATION AND DIVISION OF RATIONAL NUMBERS

I. MULTIPLICATION
A. Models for Multiplication

1. Repeated Addition 3 x%

2. Area Model 3x

B. But, what happens when both multiplicands are fractions? For example, three-fourths of the students at

the local elementary school buy their lunch. Half of these students are girls. What part of the student
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body are girl lunch buyers? (WE WANT TO FIND “HALF” OF “THREE-FOURTHS” that is, 2
1. Divide the area into 4ths. Shade 3. (This is 3/4's of the student body.)

2. Divide the whole area in half. Shade Y2 . (This divides the student body in half)

3. Count the overlap of shading.

Use area models to solve the following problems:
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DEFINITION OF MULTIPLICATION OF RATIONAL NUMBERS (THE ALGORITHM)
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If Band Eare any rational numbers, then
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5 3 12 5 3
25 6 7



Let's try the next problem using two different methods:

1 2 1 2
3—xT7— (change to improper fractions) 3—x7— (Use FOIL)
2 3 2 3
PROPERTIES OF RATIONAL NUMBER MULTIPLICATION
. . a C e
Given any rational numbers, — ,—, and —
b d f
1. Closure
2. Commutative
3. Associative
4, Multiplicative Identity of Rational Numbers
a a a
The number is the unique number such that for every rational number E . -1=1- . =
5. Multiplicative Inverse of Rational Numbers
. a b, . . a b a
For any nonzero rational number —, —is the unique rational number suchthat —- —=1= —. —
b a b a a b
o a . . a
(The multiplicative inverse of B is also called the reciprocal of E )
6. Distributive Property of Multiplication over Addition for Rational Numbers

ac e ) a|c e
If —,—, —are any rational numbers, then — | — 4+ — | =
b b { d f

7. Multiplication Property of Equality for Rational Numbers

a c a C €
If E and Eare any rational numbers such that — = E andTis any rational number, then

8. Multiplication Property of Zero for Rational Numbers

a a
If Bis any rational number, then b_ 0=0-—=20




Find the multiplicative AND additive inverse for the following:

Solve the following equations:

3 2 14
-—X=6 —X=—
7 5 15

Five-eighths of the students at IUS live in dormitories. If 6000 students live in the college dormitories, how
many
students are there in the college?

II. DIVISION

AREA MODELS

Recall that 18 + 6 means “how many 6's are there in 187"
1

So, 3+ 2 means“how many halves are there in 3".

Here are 3 “wholes”. How many “halves” are there here?
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+ 8 This means how many are there in



DEFINITION OF DIVISION OF RATIONAL NUMBERS
If Eand Eare any rational numbers and Eis not zero, then a + c_°& if, and only if, Eis the
b d d b d f f
unique rational number such that g— (:— = z—.
EXAMPLES:
) . L 9 .,_2 )3 .5
5 14 3 4 6

3
1 . : . : L= .
We have 35= yards of material available to make shirts. Each shirt requires 8 yard of material. How many

shirts can we make? How much material will be left over?

[ll. MENTAL MATHEMATICS AND ESTIMATION
A. MENTAL MATHEMATICS
(Use mental mathematics to find exact answer. Describe in a sentence. You are looking for a way
beyond the algorithm — use the properties and/or what you know about mixed numbers.)

1 1 2
36 -25 ) — 5—.12 —5 —- 20

B. ESTIMATION
(Get an answer “in the ballpark”. Describe in a sentence.)

31—-78— 24E+4—
4 9 7



V. PROPERTIES OF EXPONENTS

RULE EXAMPLE
3

a "™ means 4

a m a n X3 . X5

a X

a" X3
a m X3 5

5) &

a" ﬁ

a" k’

a m 273 X -5

&) 3) a)
b 2 y

EXAMPLES (LOOK FOR SHORTCUTS!!)
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SOLVE THE FOLLOWING EQUATIONS

n?=236

2".27 =8

9% =27

3" =27°

3" = 9?



