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10.2.3.2: Subtracting Fractions and Mixed Numbers

4b Learning Objectives

e Subtract fractions with like and unlike denominators.

e Subtract mixed numbers without regrouping.

e Subtract mixed numbers with regrouping.

e Solve application problems that require the subtraction of fractions or mixed numbers.

Introduction

Sometimes subtraction, rather than addition, is required to solve problems that involve fractions. Suppose you are making pancakes
and need 4% cups of flour but you only have 2% cups. How many additional cups will you have to get to make the pancakes? You
can solve this problem by subtracting the mixed numbers.

Subtracting Fractions

The most simple fraction subtraction problems are those that have two proper fractions with a common denominator. That is, each
denominator is the same. The process is just as it is for addition of fractions with like denominators, except you subtract! You
subtract the second numerator from the first and keep the denominator the same.

Imagine that you have a cake with equal-sized pieces. Some of the cake has already been eaten, so you have a fraction of the cake
remaining. You could represent the cake pieces with the picture below.

The cake is cut into 12 equal pieces to start. Two are eaten, so the remaining cake can be represented with the fraction }—g. If 3

more pieces of cake are eaten, what fraction of the cake is left? You can represent that problem with the expression % - 13—2 .

7

If you subtract 3 pieces, you can see below that 75 of the cake remains.

You can solve this problem without the picture by subtracting the numerators and keeping the denominator the same:
10 3 7

12 12 — 12

X Subtracting Fractions with Like Denominators

If the denominators (bottoms) of the fractions are the same, subtract the numerators (tops) and keep the denominator the same.
Remember to simplify the resulting fraction, if possible.
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6 _ 1
T T 7 Subtract.
Solution
6-1 5 Both fractions have a denominator of 7, so subtract the
7 7 numerators and keep the same denominator.
6_1_5
7717

v/ Example

5 2 ..
i Subtract. Simplify the answer.

Solution
5 2 _3 The fractions have a like denominator, also known as a
s 9 9 common denominator, so subtract the numerators.
231 Simplify the fracti
35 =% implify the fraction.

5_2_1

9 9 3

If the denominators are not the same (they have unlike denominators), you must first rewrite the fractions with a common
denominator. The least common denominator, which is the least common multiple of the denominators, is the most efficient
choice, but any common denominator will do. Be sure to check your answer to be sure that it is in simplest form. You can use

prime factorization to find the least common multiple (LCM), which will be the least common denominator (LCD). See the
example below.

v/ Example

% — % Subtract. Simplify the answer.
Solution
The fractions have unlike denominators, so you need to find a
5:6=30 common denominator. Recall that a common denominator can
be found by multiplying the two denominators together.
% . % % Rewrite each fraction as an equivalent fraction with a
L a4 denominator of 30.
6 5 30
% -5 = % Subtract the numerators. Simplify the answer if needed.
1_1_1
5 6 30

The example below shows using multiples to find the least common multiple, which will be the least common denominator.

v/ Example

ol
=

Subtract. Simplify the answer.

Solution
Multiples of 6 include 6, 12, 18, 24

) ) Find the least common multiple of the denominators.
Multiples of 4 include 4, 8, 12, 16, 20
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12 is the least common multiple of 6 and 4. This is the least common denominator.
5,2 _10
(15 z 132 Rewrite each fraction with a denominator of 12.
173 T 12
0 3 _ 7 : . . .
B Subtract the fractions. Simplify the answer if needed.
5_1_ 17
6 4 12

? Exercise

% — % Subtract and simplify the answer.

Do wp
[ ¥ [S37= [ICYJT) (2

Answer
A. Incorrect. Find a least common denominator and subtract; then simplify. The correct answer is % .

B. Incorrect. Simplify the fraction. The correct answer is %

C. Incorrect. Subtract, don’t add, the fractions. The correct answer is %

4 1 _3_1
D. Correct. A== ET%

Subtracting Mixed Numbers

Subtracting mixed numbers works much the same way as adding mixed numbers. To subtract mixed numbers, subtract the whole
number parts of the mixed numbers and then subtract the fraction parts in the mixed numbers. Finally, combine the whole number
answer and the fraction answer to express the answer as a mixed number.

v/ Example

6% - 3% Subtract. Simplify the answer and write as a mixed number.
Solution

6-3=3 )

4 _1_3 Subtract the whole numbers and subtract the fractions.

5 5 5

33 Combine the fraction and the whole number. Make sure the

g fraction in the mixed number is simplified.

4 1_93

6z —3% =33

Sometimes it might be easier to express the mixed number as an improper fraction first and then solve. Consider the example
below.

v/ Example

8% - 4% Subtract. Simplify the answer and write as a mixed number.

Solution
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gl _ 831 241 2%
3 3 3
42 _43v2 _ 1212 1
3 "3 T "3 " 73
2% 14 _ 1
33 3
11 o2
3 =33
1 2 _ o2
83 —43 =33

Write each mixed number as an improper fraction.

Since the fractions have a like denominator, subtract the
numerators.

Write the answer as a mixed number. Divide 11 by 3 to get 3
with a remainder of 2.

Since addition is the inverse operation of subtraction, you can check your answer to a subtraction problem with addition. In the
example above, if you add 4% to your answer of 3%, you should get 8 %

2 | 92
4+34+2+2
4

7+§

1

7+1§

1
83

Sometimes you have to find a common denominator in order to solve a mixed number subtraction problem.

v/ Example

1 1
72 _23

Solution

2:3=6

W olm ro|—

? Exercise
4_»2
95 —43
Subtract. Simplify the answer and write it as a mixed number.

2
A 15
B. 555
C. 4L
D. 5

Answer

_4—p. 4_2_12_ 10 _ 2
B. Correct. 9 4—5,5 =TT

Subtract.Simplify the answer and write as a mixed number.
Recall that a common denominator can easily be found by
multiplying the denominators together.

Rewrite each fraction using the common denominator 6.

Subtract the fractions.
Subtract the whole numbers.

Combine the whole number and the fraction.

A. Incorrect. Subtract the whole numbers, too. The correct answer is 5 12—5
- Combining them gives 5-Z.
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C. Incorrect. Subtract, don’t add, the fractions. The correct answer is 5115.

D. Incorrect. Subtract the fractions as well as the whole numbers. The correct answer is 5 12—5

Subtracting Mixed Numbers with Regrouping

Sometimes when subtracting mixed numbers, the fraction part of the second mixed number is larger than the fraction part of the

first number. Consider the problem: 7é - 3% . The standard procedure would be to subtract the fractions, but % - % would result

in a negative number. You don’t want that! You can regroup one of the whole numbers from the first number, writing the first
mixed number in a different way:

71 7 1 1
6 6 1 6 7 67
6 6 6 6

Now, you can write an equivalent problem to the original:

7 5

65— 3%
Then, you just subtract like you normally subtract mixed numbers:
6-3=3

r_s5_2_1

6 6 6 3

So, the answer is 3 %

As with many fraction problems, you may need to find a common denominator. Remember that a key part of adding and
subtracting fractions and mixed numbers is making sure to have a common denominator as a first step! In the example below, the
original fractions do not have a like denominator. You need to find one before proceeding with the next steps.

v/ Example

7% - 3% Subtract. Simplify the answer and write as a mixed number.
Solution

Multiples of 5 include 5, 10, 15, 20, 25 Find a least common denominator. 20 is the least common
Multiples of 4 include 4, 8, 12, 16, 20, 24 multiple, so use it for the least common denominator.

1.4_ 4

5 4 2 . . . .

1.5 5 Rewrite each fraction using the common denominator.

15T

74 _ 35 Write the expression using the mixed numbers with the like

2 0 denominator.

64 2 4 4 Since the second fraction part, %, is larger than the first
2 22(1 fraction part, % , regroup one of the whole numbers and write it
6+ 5 as 2
624 20 °
20

E N . . . . .

20 20 Rewrite the subtraction expression using the equivalent
6% — 3% fractions.

6-3=3 ]

% 5 19 Subtract the whole numbers, subtract the fractions.
20 20 20

19 . .
3% Combine the whole number and the fraction.
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Sometimes a mixed number is subtracted from a whole number. In this case, you can also rewrite the whole number as a mixed
number in order to perform the subtraction. You use an equivalent mixed number that has the same denominator as the fraction in
the other mixed number.

v/ Example

8— 4% Subtract. Simplify the answer and write as a mixed number.
Solution
8§=T7+1
7+ % Regroup one from the whole number and write it as % .
5
s
75 42 Rewrite the subtraction expression using the equivalent
5 5 fractions.
7T—-4=3 .
5 2 3 Subtract the whole numbers, subtract the fractions.
5 5 5
3% Combine the whole number and the fraction.
2 33
8—4% =3¢

X Subtracting Mixed Numbers

If the fractional part of the mixed number being subtracted is larger than the fractional part of the mixed number from which it
is being subtracted, or if a mixed number is being subtracted from a whole number, follow these steps:

1. Subtract 1 from the whole number part of the mixed number being subtracted.
3

2. Add that 1 to the fraction part to make an improper fraction. For example: 7% =6+5+ % =6

wlon

3. Then, subtract as with any other mixed numbers.

Alternatively, you can change both numbers to improper fractions and then subtract.

? Exercise

15 — 13% Subtract. Simplify the answer and write as a mixed number.

o
c' 1§4

: 4
D. 23

Answer
A. Incorrect. This is the answer to 15% —13. The fraction has to be subtracted from the 15. The correct answer is 1%.
B. Incorrect. Subtract, don’t add, the quantities. The correct answer is 1%.
4 191 43
C. Correct. 144 134 =15

D. Incorrect. Subtract 1 from the whole number when rewriting it as a mixed number. The correct answer is 1 %.

Subtracting Fractions and Mixed Numbers to Solve Problems

Knowing how to subtract fractions and mixed numbers is useful in a variety of situations. When reading problems, look for key
words that indicate that the problem can be solved using subtraction.
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Sherry loves to quilt, and she frequently buys fabric she likes when she sees it. She had purchased 5 yards of blue print
fabric and decided to use 2% yards of it in a quilt. How much of the blue print fabric will she have left over after
making the quilt?

Solution
5— 2% Write an expression using subtraction to describe the situation.
4% — 2% Rewrite the whole number as a mixed number.
4% - 2% = 2% Subtract. Check that the mixed number is simplified.

Sherry has 2% yards of blue print fabric left over.

v/ Example

Pilar and Farouk are training for a marathon. On a recent Sunday, they both completed a run. Farouk ran 12% miles
and Pilar ran 14% miles. How many more miles did Pilar run than Farouk?

Solution
14% - 12% Write an expression using subtraction to describe the situation.
148 _ 191 Rewrite the mixed numbers using the least common
8 8 denominator.
142
1341+ 8 Since the fraction part of the second mixed number is larger than
s i the fraction part of the first mixed number, regroup one as a
B+g+s fraction and rewrite the first mixed number.
138
8
13% = 12% Write the subtraction expression in its new form.
17
3 Subtract.

Pilar ran 1% miles more than Farouk.

v/ Example

Mike and Jose are painting a room. Jose used % of a can of paint and Mike used % of a can of paint. How much more
paint did Jose use? Write the answer as a fraction of a can.

Solution
% - % Write an expression using subtraction to describe the situation.
22 _ 4
32 6 . . . .
13 3 Rewrite the fractions using a common denominator.
23 %
3 L
% -5 = % Subtract. Check that the fraction is simplified.

Jose used % of a can more paint than Mike.
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Mariah’s sunflower plant grew 18% inches in one week. Her tulip plant grew 3% inches in one week. How many more inches
did the sunflower grow in a week than the tulip?

A. 22% inches
B. 15% inches
C. 15 inches

D. 14% inches

Answer

A. Incorrect. Subtract, don’t add, the fractions. The correct answer is 14% inches.

B. Incorrect. Subtract % — % , not % — % . The correct answer is 14% inches.
C. Incorrect. Subtract the fractions as well as the whole numbers in the mixed numbers. The correct answer is 14%
inches.
20 99 {411
D. Correct. 17 T 3 5 = 14 5
Summary

Subtracting fractions and mixed numbers combines some of the same skills as adding whole numbers and adding fractions and
mixed numbers. When subtracting fractions and mixed numbers, first find a common denominator if the denominators are not
alike, rewrite each fraction using the common denominator, and then subtract the numerators. When subtracting mixed numbers, if
the fraction in the second mixed number is larger than the fraction in the first mixed number, rewrite the first mixed number by
regrouping one whole as a fraction. Alternatively, rewrite all fractions as improper fractions and then subtract. This process is also
used when subtracting a mixed number from a whole number.

This page titled 10.2.3.2: Subtracting Fractions and Mixed Numbers is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or
curated by The NROC Project via source content that was edited to the style and standards of the LibreTexts platform.

e 2.3.2: Subtracting Fractions and Mixed Numbers by The NROC Project is licensed CC BY-NC-SA 4.0. Original source:
https://content.nroc.org/DevelopmentalMath. HTML5/Common/toc/toc_en.html.
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