ADD AND SUBTRACT FRACTIONS

In this unit, you will review addition and subtraction of fractions. Mastery
of fractions is important for success at any level of mathematics. Make sure
to find least common denominators before adding or subtracting fractions
with unlike denominators. Also, simplify answers to lowest terms.

Addition of Fractions
Subtraction of Fractions

Fractions and Decimals with Signs



Addition of Fractions

To add fractions, identify the numerators and the denominators, and then
make the adjustments necessary to complete the computation.

numerator ——» 3

4 <— denominator

When adding fractions and the denominators are the same, just add the
numerators. If the denominators are different, write the fractions as

equivalent fractions with the same denominator, and then add the
numerators.

Same Denominators

Example 1: Add 4/9 + 2/9.

Add the numerators
of the fractions.

*To simplify (reduce) the answer, divide the numerator and
denominator by three.




Example 2: Add 25/8 + 9 7/8.

S
Add the whole 2—
numbers and add 8
the numeratorsof | o7
the fractions. 8
11E = 12l
8 2

*Let’s take a closer look at how to convert an improper fraction to a
mixed number in simplest form. To find the equivalent mixed

number, divide the numerator of the improper fraction by the
denominator.

1
12 _ g7 |-ad-1 12_p5,41 551
5 _\8j§ _1§_12 therefore 118 _11+12_122

4

*To simplify (reduce) 4/8, divide the numerator and denominator by
four.
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Example 3: Add 3/4 + 8.

/Just bring down the 8\
since 8 +0 =8 and
+8 bring down the %
8§ since §+O:§.
4 4

o v

3
4

Example 4. Add 5 1/6 + 3 5/6.

5l
Add the whole 6
numbers and add the 43 5
numerators of the 6
fractions. 6

86 =

*To simplify the answer, rewrite gas one, and then combine the one
with the eight.

8-=8+1=9

oo



Different Denominators

In the previous four examples, the denominators were the same. Now let’s
take a look at adding fractions with different denominators.

Example 5: Add 7/8 + 5/16.
First, find the least common denominator (LCD) for 8 and 16.

List the multiples of 16: 16 = {16, 32, 48, 64, 80...}
List the multiples of 8: 8={8, 16, 24, 32, 40...}

*A good “rule of thumb” is to list the multiples of the larger
denominator first because the LCD will occur sooner in the multiples
of the larger number.

The “least” multiple that is common to both sets is 16; that is, the

LCD =16.
7_u 2718
8 16 .
5 5 or say 8 divides into 16,
+E:E two times, 7 X 2 = 14,
19 ;3
16 716

*To find the equivalent mixed number, divide the numerator of the
improper fraction by the denominator, and then express the quotient
and the remainder as a mixed number.

1
19 165 -1.2
16 1612 _116

3



Example 6: Add 3 7/9 + 2 5/6.
First, find the least common denominator (LCD) for 9 and 6.

List the multiples of 9: 9={9, 18, 27, 36, 45...}
List the multiples of 6: 6 ={6, 12, 18, 24, 30...}

The “least” multiple that is common to both sets is 18; that is, the
LCD = 18.

When changing the fraction part of the mixed number to the same
denominator, just rewrite the whole number with the fraction.

7_14 | ex2-1a
L =37 9 2 18
39 3f|.8
5_,15
+25=22> 5.3_15
; ]2-?9 11 678

*To find the equivalent mixed number, divide the numerator of the
improper fraction by the denominator, and then express the quotient
and the remainder as a mixed number. Finally, combine the two
whole numbers.

1
29 11
= 18@ _118
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Subtraction of Fractions

To subtract fractions, identify the numerators and the denominators, and
then make the adjustments necessary to complete the operation.

numerator ——» 3

4 <— denominator

When subtracting fractions and the denominators are the same, subtract the
numerators. If the denominators are not the same, write the fractions as
equivalent fractions with the same denominator, and then subtract the
numerators. In some instances, borrowing will be necessary.

Example 1: Subtract 11/12 — 5/12.

11
Subtract the 12
numerators of 5
the fractions. 12
6_1
12 2
*To simplify (reduce) 6/12, divide the numerator and denominator by
SIX.
6.6_1
12°6 2



Example 2: Subtract 7/8 — 5/6.
First, find the least common denominator (LCD) for 8 and 6.

List the multiples of 8. 8 ={8, 16, 24, 32, 40...}
List the multiples of 6: 6 ={6, 12, 18, 24, 30...}

*A good “rule of thumb” is to list the multiples of the larger
denominator first because the LCD will occur sooner in the multiples
of the larger number.

The “least” multiple that is common to both sets is 24; that is, the
LCD = 24,

B_ﬂ 3 24

5 20

6 74 5.4_20
1 6 4 24



Example 3: Subtract 8 14/15 -2 3/5.

First, find the least common denominator (LCD) for 15 and 5.

List the multiples of 15: 15 = {15, 30, 45, 60, 75...}
List the multiplesof 5: 5={5, 10, 15, 20, 25...}

The “least” multiple that is common to both sets is 15; that is, the
LCD = 15.

When changing the fraction part of the mixed number to the same
denominator, just rewrite the whole number with the fraction.

14 ,14
815 =815
3_,9 F 52%
- 5~ “15 5 3 15
5 1
1503

*To simplify (reduce) 5/15, divide the numerator and denominator by
five.

k)
15
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Example 4: Subtract 7 — 2 4/13.

To subtract a mixed number from a whole number, borrowing is

needed. In this problem, borrow a one from seven and write the one
in thirteenths (13/13).

\Lcn
I
»

[7_6+1_6+13—613J

8
col &

I
>N o
&l © 6] & Gl &



Example 5: Subtract 9 3/8 — 4 7/8.

In this problem, not only will we need to borrow a one and change it
to eighths; but, we will also have to combine the eighths that are equal
to one (8/8) with the eighths that are part of the mixed number (3/8).

/3 3\
8 > e
/g §:8E 98 8+1+8
4 7_47 =8+3+3
"8 "8 "
4_,1\_=% 5
4g=%4

A shortcut to find 11 in %

istoadd the 3+ 8in g



Example 6: Subtract 5 5/12 — 2 11/18.

In this problem, we must first find the LCD and rewrite the mixed
numbers. From there, we will need to borrow as shown in the
previous problem.

First, find the least common denominator (LCD) for 12 and 18.

List the multiples of 18: 18 = {18, 36, 54, 72, 90...}
List the multiples of 12: 12 = {12, 24, 36, 48, 60...}

The “least” multiple that is common to both sets is 36; that is, the
LCD = 36.

52—54E— 421

Use the shortcut

127 36 36 and add 15 + 36.
o1l _o 22_,22 15+36 _ 51
“18"° 36 36 36 36

229

36



Fractions and Decimals with Signs

Fractions and decimals may have signs. The rules for determining the signs
of the answers to computations with integers also apply to computations
with fractions and decimals. Let’s take a look at a few examples and how to

apply the rules.

Example 1: Find the sum of -2 3/4 + -5 7/8.

Addition Rule: When the signs are the same (both negative),
“add” and use the same sign.

3 46
—27=2%g

7 7
+_5§_5§

13_ 45

_7§_ 8§

The sum of =2 3/4 + -5 7/8 is —8 5/8.



Example 2: Find the sum of 5 2/3 + -7 1/9.

Addition Rule: When the signs are different, “subtract” and
take the sign of the number farther from zero on the number
line.

*Note: Since —7 1/9 is farther from zero than 5 2/3 on the number
line, the sign of the answer is negative. Also, write the -7 1/9 above
the 5 2/3 to “subtract”.

1 61 .10

~ =1 575
2 g6 .6

t 937 %379
4

19

The sum of 5 2/3 + =7 1/9 is -1 4/9.



Example 3: Find the difference of 2/3 - 7/8.

2_16
3 24
7.2
8 24

*Note: Since 21/24 is larger than 16/24, rewrite the problem and
apply the rules for subtraction of integers.

Subtraction Rule: Rewrite the problem to “add the
opposite”.

2[3-7/8=2/3+-7/8  *The opposite of 7/8 is —7/8.

Since the signs are different, “subtract” and take the sign of the
number farther from zero (7/8) on the number line. To subtract, write
7/8 as the top number.

r_ 21
8 24 *Subtract and take the sign of
L 2_16 the number farther from zero
3 24 on the number line.
)
24

The difference of 2/3 - 7/8 is =5/24.



Example 4: Find the difference of -2 3/10 — (-5 3/4).

Subtraction Rule: Rewrite the problem to “add the
opposite”.
-2 3/10 + (+5 3/4) *The opposite of -5 3/4 is + 5/3/4.
55 =52
*Subtract and take the sign of
- 23 = zﬂ the number farther from zero.
10 20
9
320

The difference of -2 3/10 — (-5 3/4) is 3 9/20.

Example 5: Find the product of 6.3x-5.8.

Multiplication and Division Rule: If the signs are different,
the answer is negative.

6.3x—5.8=-36.54

The product of 6.3x-5.8 is —36.54.

Example 6: Find the quotient of —2.7712+-0.32.

Multiplication and Division Rule: If the signs are the same,
the answer is positive.

—2.7712+-0.32=+8.66

The quotient of —2.7712+-0.32 is 8.66.
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