Finding the Least Common Denominator

Making Fractions Have the Same Denominator

We can compare the sizes of fractions especially well, or add and subtract them more

easily, when they have the same denominator.

If two fractions have different denominators, we can rewrite them as equivalent frac-

tions with the same denominator.

Let’s look at this idea using fraction strips:

We have the fractions % and % We want to rewrite both fractions as equivalent frac-

tions with the same denominator. Sixths are a good option for this.
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We find an equivalent fraction for % by I 1x3 3
multiplying the numerator and the deno- 2 2x3 6
minator by 3:
We find an equivalent fraction for % by 2 2x2 4
multiplying the numerator and the deno- 37 3%2 6

minator by 3:

Both resulting fractions now have the same denominator 6.



Vocabulary \

The process of changing fractions so that they have the same denominator is
called:

* finding a common denominator

* rewriting with a common denominator

* making the denominators the same

e you may also hear: bringing to a common denominator

Fractions with the same denominator are called like fractions.
Fractions with different denominators are called unlike fractions.




Here is an example without any special features:

l Example !

We want to write the two fractions % and % with the same denominator.

To do this, we look for a common multiple of the denominators 5 and 4, and we
choose 20.

We multiply the numerator and denominator of % by 4:

2 2x4 8

5 5x4 20

We multiply the numerator and denominator of % by 5:

I 1x5 5

4~ 4x5 20

The two equivalent fractions now have the same denominator, 20.
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Simplify first — then rewrite with a common denominator

If we simplify the given fractions first before rewriting them with a common deno-
minator, we usually get a smaller common denominator. This is especially practical
when we want to add or subtract the rewritten fractions. Therefore, we will get used
to simplifying fractions before making them like denominators.

Let us look at the fractions g and %.
We can rewrite the fractions — without simplifying — by multiplying numerator and
denominator of each fraction by the denominator of the other fraction. That is:

6 6x4 24 2 2x9 18
= = and = =

9 9x4 36

4 4x9 36"

The common denominator of the rewritten fractions is 36.
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Now the fractions should be simplified first:
6 63
9 93
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Now we rewrite the simplified fractions with a common denominator.
A common multiple of the denominators 3 and 2 is 6.

We multiply the numerator and denomina- 2 _ 2x2 _ 4
tor of 2 by 2 3 3x2 6
Wemultiply the numerator and denomina- 1 _ Ix3 _ 3
torof%by3 2 2x3 6

The two rewritten fractions now have the same denominator, 6.
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As we can see, we get a smaller common denominator if we simplify the fractions
before making them like denominators.
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Rewrite with the LCM

When we rewrite two fractions with a common denominator, for example to add or
subtract them, we do not want to use unnecessarily large denominators. That’s why
we don’t rewrite the fractions with just any common denominator, but with the least
common denominator. The least common denominator of two (or more) fractions is
the least common multiple of all denominators (abbreviated as LCM).

We can see how to systematically find the least common denominator of two fracti-
ons in this example:

1. Which fractions? ]

We want to rewrite the fractions % and % with the least common denominator.

2. Simplify? |

First, we check whether the fractions can be simplified and realize that this is
not the case.

3. Find the LCM ]

Now we list the multiples of the denominators:

Multiples of 4 are: 4;8;12;16;20;24;...

Multiples of 6 are: 6;12;18;24;...

We have marked the least common multiple of the two denominators in red.

_[ 4. Divide LCM by denominator ]

To find out by which number we need to rewrite % in order to get the least

common denominator 12, we divide the least common multiple — the LCM — by
the denominator of the fraction. So:
17
T

To find out how to rewrite % with the least common denominator, we also divide
the LCM 12 by this denominator:

3
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,_l 5. Rewrite !

We rewrite % by multiplying numerator and denominator by 3

3 3x3 9

4 4x3 12

And we rewrite % by multiplying numerator and denominator by 2

6 6x2 12

5 5x2 10

We have now rewritten both fractions with the least common denominator 12.
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The process of rewriting fractions with the least common denominator can also be
described with a flowchart. Below is the flowchart without comments. On the next
page, the same diagram is shown with explanations.

Start: Bring the
fractions to the

least common
denominator

Can the
fractions be
simplified?
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Done!
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Let’s look at a few examples.
Example 1: without any special features

1. What fractions? ]

We want to rewrite the fractions g and g with the least common denominator. ]

2. Simplify? |

We first check whether the fractions g and g can be simplified and see that they
cannot be simplified further.

_[ 3. Find the least common multiple |

We now list the multiples of the denominators:

Multiples of 7 are: 7, 14, 21, 28, 35, 42, 49, ...

Multiples of 5 are: 5, 10, 15, 20, 25, 30, 35, 40, 45, ...

The least common multiple of both denominators is highlighted in red.

'_[ 4. Divide the least common denominator by each denominator l

35+7=5 and 35+5=7

,_[ 5. Rewrite with the least common denominator ]

6 6x5 30
We rewrite g with denominator 35: 7 = 7 i 5 = 5
4 4x7 28
And we rewrite g with denominator 35: 5 = 5 i 7 = 5

We have now rewritten both fractions with the least common denominator 35.
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Example 2: One denominator is a multiple of the other.

We want to rewrite % and % with the least common denominator. Since 3 X 3 =9, the
denominator of % is a multiple of the denominator of % So 9 is the least common
denominator. To rewrite both fractions with this denominator, we only need to rewrite
the first fraction with denominator 9. But we can also follow our usual method step
by step.

1. What fractions? ]

We want to rewrite the fractions % and % with the least common denominator.

2. Simplify? |

J )

We first check whether the fractions % and % can be simplified and see that they
cannot be simplified further.

3. Find the least common multiple ]

We now list the multiples of the denominators:

Multiples of 3: 3, 6, 9, 12, 15, ...

Multiples of 9: 9, 18, 27, ...

The least common multiple of both denominators is highlighted in red.

4. Divide the least common denominator by each denominator |
9+3=3 and 9+9=1
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,_[ 5. Rewrite with the least common denominator ]
2 2x3 6

We rewrite % with denominator 9: 373%3 09
7 TIx1 7

And ite  with denominator 9: — = =
nd we rewrite g with denominator 9= 0x1_9

We have now rewritten both fractions with the least common denominator 9.

1

3
1 1 1 1 1 1 1 1 1
9 9 9 9 9 9 9
1 1 1 1 1 1 1 1 1
9 9 9 9 9 9 9 ' 9
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Example 3: The denominators have common factors.

We want to rewrite % and % with the least common denominator. Since both deno-
minators have common factors, the least common denominator is smaller than the
product of the two denominators.

,_[ 1. What fractions? ]

We want to rewrite the fractions % and % with the least common denominator.

_[ 2. Simplify? ]

We first check whether the fractions % and % can be simplified and find that they
cannot.

_[ 3. Find the least common multiple ]

We now list the multiples of the denominators:

Multiples of 8: 8, 16, 24, 32, 40, ...

Multiples of 6: 6, 12, 18, 24, 30, 36, ...

The least common multiple of both denominators is highlighted in red.

_[ 4. Divide the least common denominator by each denominator |
24+-8=3 and 24+-6=4

,_[ 5. Rewrite with the least common denominator ]

3 3x3 9
We rewrite % with denominator 24: 3 = g i 3 = o
5 5x4 20
And we rewrite % with denominator 24: 3 = 5 i 2 = 7

We have now rewritten both fractions with the least common denominator 24.
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Example 4: One of the fractions can be simplified.

We want to rewrite 1 15 9 and 0 with the least common denominator. In this case,
simplifying the first fractlon does not change the least common denominator, because
the LCM of 15 and 10 is 30, which is the same as the LCM of 3 and 10.

1. What fractions? ]

We want to rewrite the fractions 1 ' 9 and 0 with the least common denominator.

_[ 2. simplify? |
10 0—5 _ 2
We simplify the first fraction: i555—3

From now on, we look for the least common denominator of % and %).

_[ 3. Find the least common multiple ]

Now we list the multiples of the denominators:

Multiples of 3: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, ...

Multiples of 10: 10, 20, 30, 40, ...

The least common multiple of both denominators is highlighted in red.

f_[ 4. Divide the least common denominator by each denominator l
30-3=10 and 30+10=3

,_[ 5. Rewrite with the least common denominator ]
2 2x10 20
o 9 o 2
£l h N e —_
We rewrite 5 with denominator 30 3= 3%10 " 30
7 Tx3 21
10 10x3 30

We have now rewritten both fractions with the least common denominator 30.

And we rewrite % with denominator 30:

‘
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Example 5: Both fractions can be simplified.

We want to rewrite % and % with the least common denominator. If we didn’t sim-
plify and just multiplied the denominators, the common denominator would be 2310,
which would be rather inconvenient for further calculations.

,_[ 1. What fractions? ]

We want to rewrite the fractions % and

% with the least common denominator.

_[ 2. Simplify? ]
77 1 55 __ 55+11 __ 5

. . . . 7 _ 1 . S5 S
We simplify the fractions: 35 = 3575 =35 5 = g6-11 — &

Now we look for the least common denominator of % and %.

3. Find the least common multiple ]

Now we list the multiples of the denominators:

Multiples of 5: 5, 10, 15, 20, 25, 30, 35, ...

Multiples of 6: 6, 12, 18, 24, 30, 36, ...

The least common multiple of both denominators is highlighted in red.

J

4. Divide the least common denominator by each denominator l

30-5=6 and 30+-6=5

,_[ 5. Rewrite with the least common denominator }

1 1x6 6

We rewrite % with denominator 30: 5 = 5 i Z = 0
5 5x5 25

And ite 2 with denominator 30: = = — —
nd we rewrite ¢ with denominator = 6x3 - 30

We have now rewritten both fractions with the least common denominator 30.
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Example 6: The denominators of the simplified fractions share common factors.

We want to rewrite ig and 35 with the least common denominator. The denominators
of the simplified fractions share common factors, so the least common multiple is
smaller than the product of the two denominators.

,_[ 1. What fractions? ]
We want to rewrite the fractions 2 7 8 and ;5 with the least common denominator.

_[ 2. Simplify? |
28 _ 28:4 _ 7 39 _ 39:3 _ 13

We simplify the fractions: 55 =355 =10 > 75— 7523 — 25

Now we look for the least common denominator of -2 i0 and %

3. Find the least common multiple |

Now we list the multiples of the denominators:

Multiples of 10: 10, 20, 30, 40, 50, 60, ...

Multiples of 25: 25, 50, 75,

The least common multiple of both denominators is highlighted in red.

4. Divide the least common denominator by each denominator l

50+10=5 and 50+25=2

,_[ 5. Rewrite with the least common denominator ]
7 7x5 35
10 10x5 50
13 13x2 26

We rewrite 110 with denominator 50:

And we rewrite % with denominator 50:

25 25x2 50

We have now rewritten both fractions with the least common denominator 50.
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