1 Subtracting Fractions

1.1 Subtracting Like Fractions

To visualize the addition of fractions using fraction strips, we simply placed two
fraction strips next to each other. To visualize the subtraction of fractions using
fraction strips, we can think of the fractional parts as steps:
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The expression g — & then becomes:

First, we take 5 sixth-steps to the right and then 2 sixth-steps to the left. We end
up at 3 sixth-steps, and that is the result of the subtraction.
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When we added like fractions, we added the numerators and kept the common
denominator. When we subtract like fractions, we proceed in a similar way: we

subtract the numerators and keep the common denominator. The calculation
looks like this:

5 2 5-2 3
6 6 6 6
Let’s take a look at another example of subtraction:
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Here we first take 7 steps of ninths to the right and then 4 steps of ninths to the
left. We end up at 3 ninths.
We can also express this situation using numbers:

7 4 T7-4 3
a 9

9 9 9

When subtracting fractions, we can proceed very similarly to how we add frac-
tions.

Two like fractions are subtracted
by subtracting the numerators.
The denominator stays the same.

We write this as a formula:

As usual, we call the result of a subtraction the difference.
We always write the difference as a simplified fraction. For example:

11 5 11-5 6 6+2 3

8 8 8 8 8=+2 4
If the difference is a whole number, then we write the result as that whole number.
For example:

15 3 _ 15-3

12 12 +4 3

=3

4 4 4 4 4 =4 1

1.2 Subtracting Unlike Fractions

When we want to subtract unlike fractions, we first rewrite the fractions with a
common denominator, and then subtract the like fractions. For example:

5 3 5x5 3x2 25 6 25—6 19

8 20 8 x5 20 x2 40 40 40 40

and

6 x 10 63 60 63—60 3

7 x10 70 70 70 70
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1.3 Flowchart

The flowchart shows the procedure we use to subtract fractions.
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1.4 Examples

Let’s look at a few examples.

Example 1

We want to subtract % from % , which means we want to calculate % —

W=

2. Simplify? ]

Neither % nor % can be simplified.

,_[ 3. Least Common Denominator ]

3 _3x3_ 9
4~ 4x3 12 >
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,_[ 4. Subtract ]

Sler

S _ 4
12 12

.

_[ 5. Simplify? ]

% cannot be simplified.

.

,_[ 6. Final Result ]

3 1_3><3 1><4_9 4_5
4 3 4x3 3x4 12 12 12
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Example 2

We want to subtract % from % , which means we want to calculate % —

=

_[ 2. Simplify? ]

14 i e 4 4+2 2
15 cannot be simplified; g = =3

,_[ 3. Least Common Denominator ]

14 2 __2x5 10

15 ° 3~ 3x5 15

,_[ 4. Subtract ]

_[ 5. Simplify? ]

cannot be simplified.
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,_[ 6. Final Result ]

4 4 14 4+2 14 2 14 2x5 14 10 4

15 6 15 6-2 15 3 15 3x5 15 15 15
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Example 3

13 18

26 from 371 » Which means we want to calculate 2 L)

We want to subtract

21 26 -

’_[ 2. Simplify? ]

18 18 +3 13+-13 _ 1

_ _6 13 _
21 — 21.3 — 7 and 55 = 5595 = 3

,_[ 3. Least Common Denominator ]

6 _ 6x2 _ 12

7T Tx2 14 >

N[

,_[ 4. Subtract ]

12 7 _ 5

14 14— 14

_| 5. simplify? |

15—4 cannot be simplified.

_l 6. Result !

18 13 18 +3 13 +13
21 26 21 =3 26 = 13
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Example 4

_l 1. Goal? !
0 22

We want to subtract 3—5 from £7 , which means we want to calculate 22

24

20

ﬁ .

’_[ 2. Simplify? ]

22 _ 222 11

20 __ 205 4

24 —2a-2 12 and Z5 =755 = 15

,_[ 3. Least Common Denominator ]

11 x5 __ 55
12x5 60 °

_ 4x4 16
15 x 4 60
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,_[ 4. Subtract ]

55 16 _ 39

60 60 — 60

5. Simplify? |

39 _ 39+-3 __ 13
60  60-+3 20




,_[ 6. Final Result ] .

22 20 22+2 20+5 11 4 11x5 4x4 55 16 39 39+3 13

15 12x5 15x4 60 60 60 60=-3 20

24 75 24+-2 75-5 12
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Example 5

_l 1. Goal? !

10 42 42 10
We want to subtract 75 from Z , so we calculate 7§ — 75 -
| 2. Simplify? |
J
42 _ 42+3 _ 14 10 _ 102 _ 5
45 45 -3 = 15 a“ndlZ_12+2_6
,_[ 3. Least Common Denominator ]
14 _ 14x2 _ 28 5 _ 5x5 _ 25
15~ 15x2 30 ’ 6 6 x5 30
,_[ 4. Subtract ]
28 25 _ 3
30 30 — 30

5. Simplify? |




,_[ 6. Final Result ]

42 10 42+3 102 14 5 14x2 5x5 28 25 3  3+3

45 12 45=3 12-2 15 6 15x2 6x5 30 30 30 30=-3
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1.5 Exercises

11

_l Exercise 1 !

1. Goal?
We want to subtract % from

2

3

, so we calculate % —

1
T

N

. Simplify? .

. 2
Neither g nor g

can be simplified.

3. Least Common Denominator

2 _2x2_ 4 1
3 3x2 6 6
4. Subtract
4 _1_3
6 6 6
5. Simplify?
3 _3+3_ 1
6 6:-3 2
6. Final Result
2 1 2x2 1 4 1 3 3+3 1
3 6 3x2 6 6 6 6+3 2
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_l Exercise 2 !
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1. Goal

10 15
We want to subtract g7 from 7= ,

so we calculate

17

15 10
34 -

2. Simplify?
15

17 cannot be simplified;

10 _ 5
’ 34 342 17

102

3. Least common denominator

15 5
17 > 17
4. Subtract
15 5 _ 10
17 17 — 17

5. Simplify?

cannot be simplified.

6. Final Result

15 10 15

10+2

15

5

10

17 34 17 34=2 17 17 17
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_l Exercise 3 !
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1. Goal
11 22 22 11

We want to subtract 55 from 57 , so we calculate 57 — 55 -

2. Simplify?
22 _ 22+-2 _ 11 . 11
24 7 24+-2 12 7 20

3. Least common denominator
11 _ 11 x5 _ 55 11 _ 11 x3 _ 33

12— 12x5 60 ° 20  20x3 60

4. Subtract
55 33 _ 22

60 60 — 60

5. Simplify?
22 _ 22-2 _ 11

60 ~ 60-+2 30

6. Final Result

22 11 22+2 11 11 11 11x5 11x3 55 33 22 22+2 11

24 20 24-=2 20 12 20 12x5 20x3 60 60 60 60=2 30




_l Exercise 4 !
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1. Goal
20 25 25 20
We want to subtract £g from 55 , so we calculate 55 — £5 -

2. Simplify?
_ 2525 _ 5 20 _20-4 _ 5
30 —30:5 —6 d 56 = 5641 = 14

3. Least common denominator
5 _ 5x7 _ 35 5 _ 5x3 _ 15

6  6xT7 42 14 = 14 x3 = 42

4. Subtract
35 _ 15 _ 20

42 42 T 42

5. Simplify?
20 _ 20-2 _ 10
42 — a2+2 21

6. Final Result

25 20 25+5 20+4 5 5 5x7 5x3 35 15 20 20=2 10

14 6x7 14x3 42 42 42 42-2 21

30 56 30=5 56-4 6
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_l Exercise 5 !

~

1. Goal

2 15 15 2
We want to subtract 73 from 50 » S0 we calculate 55 — 3% -

2. Simplify?

— 3 . 2
50 ° 505 10 ’ 15

3. Least Common Denominator
3 _ 3x3 _ 9 2 _ 2x2 _ 4

10 — 10x3 30 ° 15 15x2 ~ 30

4. Subtract

5. Simplify?

6. Final Result

5 2 155 2 3 2 3x3 2x2 9 4 5 5+5

50 15 505 15 10 15 10x3 15x2 30 30 30 30=5
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_l Exercise 6 !
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1. Goal
65 65 39

39
We want to subtract g3 from 60 » S0 we calculate g5 — 53 -

2. Simplify?
65 _ 65+5 13 . 39 _ 393 13
2

60  60-5 12’ 63 63-3 21

3. Least Common Denominator
13 _ 13x7 _ 91 13 _ 13 x4 _ 52

12 12x7 84 ' 21 = 21 x4 84

4. Subtract
91 52 _ 39
84 84 = 84

5. Simplify? 50  30.3 13
84 84:3 28

6. Final Result

65 39 65+5 39+3 13 13 13x7 13x4 91 52 39 39+3 13
60 63 60=5 63+=3 12 21 12x7 21x4 84 8 84 81 -+3 28

28 28 28 28 28 28 28 28 28 28 28 28 28




_l Exercise 7 !
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1. Goal?

We want to subtract % from 2

4

3 3
so we calculate T

2. Simplify?
Neither% nor %

can be simplified.

3. Least common denominator
3 _3x7 _ 21

4 4x7 28

4. Subtract

21 12 _

28

28 — 28

5. Simplify?

2 cannot be simplified.

6. Final Result

28 28 28 28 28 28 28 28 28

3 3 3x7 3x4 21 12 9
4 T 4x7 Tx4 28 28 28
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