Multiplying and Dividing Rational Numbers

Multiplying and Dividing Integers Rules:

» If two signs are the same, the product or quotient is positive.

» If twp signs are different, then the product or quotient is negative.

Different ways of expressing multiplication:

e 5X4
G C))
 5-4
G

Different ways of expression division:

e 8+14
. 8

4
- 8/4

Example 1: Evaluate

(=3)(2)

The 3 is negative and the 2 is positive. Since the two signs are different, the product will be
negative.

~(3-2)=-6
(=3)(2)=-6



Example 2: Evaluate

(=7)(=8)

The 7 is negative and the 8 is also negative. Since the two signs are the same, the product will be
positive.

+(7-8) = +56
(=7)(=8) = 56

Example 3: Evaluate

8(—3)

The 8 is positive and the 3 is negative. Since the two signs are different, the product will be
negative.

—(8-3) = —24
8(—3) = —24

Example 4: Evaluate

—-5-8

The 5 is negative and the 8 is positive. Since the two signs are different, the product will be
negative.

—(5-8) = —40
—5-8=—40

Example 5: Evaluate

The 9 is negative and the 6 is also negative. Since the two signs are the same, the product will be
positive.



+(9-6) = +54
—9:—6 =54

Example 6: Evaluate

-9

3

The 9 is negative and the 3 is positive. Since the two signs are different, the quotient will be

negative.
—(9+3)=-3
3=

Example 7: Evaluate

84 - —4

The 84 is positive and the 4 is negative. Since the two signs are different, the quotient will be
negative.

—(84+4) =21
84 + —4 = —21

Example &: Evaluate

—15+ -3

The 15 is negative and the 3 is also negative. Since the two signs are the same, the quotient will
be positive.

+(15+3) =45
—15+-3=5



Example 9: Evaluate

—36
—6

The 36 is negative and the 6 is also negative. Since the two signs are the same, the quotient will

be positive.

+(36 +6) = +6

—36 .
-6

Example 10: Evaluate

—6/3

The 6 is negative and the 3 is positive. Since the two signs are different, the quotient will be
negative.

—(6+3)=-2
—6/3 = -2

Multiplying Rational Numbers Rules:

1. Turn all mixed numbers and integers into improper fractions.

2. Multiply numerators together and denominators together. Follow the rules for
multiplying and dividing integers to find the sign.

3. Simplify the fraction (make sure the numerator and denominator are not divisible by the
same values).

4. If your answer is an improper fraction turn it into a mixed number.



Example 11: Evaluate

(-2(3)

1. (— %) G) **Remember to turn 1 é into an improper fraction, we use
1-3 + 1 = 4 to find the numerator.
2. — % = - % **One negative and one positive will make our answer negative.
3. 4 and 6 are both divisible by 2.
4+2 2
“6+2 3
4. —g is not an improper fraction, so we can skip this step.

H6--

Example 12: Evaluate

1 7
8 5
1. There are no mixed numbers or integers, so we can skip this step.
2. — g = — ﬁ **One positive and one negative will make our answer negative.
3. 7 and 40 do not have a common divisor, so we can skip this step.
4. — % is not an improper fraction, so we can skip this step.
1 7 7
8 5 40

Example 13: Evaluate

4 1
- 23
1. —% . —g **Remember to turn 2 % into an improper fraction, we use
2-2+ 1 =5 to find the numerator.
.+ 4%2 = % **Two negatives will make our answer positive.
3. 20 and 10 are both divisible by 10.
20+-10 2

10+-10 1



4. %is an improper fraction. So, we divide. 2 +1 = 2
: 2 L 2
5 "2

Example 14: Evaluate

(43)(

1.

11)
7
37

- **4.-8+5=37and1-7+1=8

N |

378

87
I did not calculate the multiplication in step 2, because there is an 8 in the numerator and
there is also an 8 in the denominator. When that situation occurs, you can cross both 8s

out and be left with %

**Two positives will make our answer positive.

37 . : : ..
— Is an improper fraction. So, we divide.

5
7|37

—35

52
7

Dividing Rational Numbers Rules:

1.
2.

Turn all mixed numbers and integers into improper fractions.

Rewrite the problem as the first fraction multiplied by the reciprocal (flip) of the second
fraction.

Multiply numerators together and denominators together. Follow the rules for
multiplying and dividing integers to find the sign.

Simplify the fraction (make sure the numerator and denominator are not divisible by the
same values).

If your answer is an improper fraction turn it into a mixed number.



Example 15: Evaluate

3 1
472
1. There are no mixed numbers or integers, so we can skip this step.
2. 2.2
3. — % = — Z **One negative and one positive will make our answer negative.
4. 6 and 4 are both divisible by 2.
6+ 2 3
T2+2 2
5. —% is an improper fraction. So, we divide. (Ignore the negative for the algorithm and
add it back into your final answer.)
1
2[3 1~
-2
=
3 1 1
173773

_1
_3
_3
6
1. There are no mixed numbers or integers, so we can skip this step.
b _1._°
3 5
3. + % = % **Two negatives will make our answer positive.
4. 6 and 15 are both divisible by 3.
6+3 2
15+3 5
5. % is not an improper fraction, so we can skip this step.
_1
_3

2
5

|
o vt



Example 17: Evaluate

1 2 7
5 9
1L 2+-12 #1542 =7
5 9
b 1.2
5 7
3. — S **One positive and one negative will make our answer negative.
4. 1did not calculate the multiplication in step 3, because there is a 7 in the numerator and

there is also a 7 in the denominator. When that situation occurs, you can cross both 7s

out and be left with — g.

5. —g is an improper fraction. So, we divide. (Ignore the negative for the algorithm and
add it back into your final answer.)
1
59 12

-5
4

7 4

5775715

Example 18: Evaluate

_1
_2
2
1
1. % **Remember to turn 2 into an improper fraction, we put the integer
1
over 1.
1 1
2. =32
11 1 . . . .
3. — Pl ** One negative and one positive will make our answer negative.
4. 1 and 4 do not have a common divisor, so we can skip this step.
1. . . o
5. — 5 is not an improper fraction, so we can skip this step.
1
2 4



