Worksheet 1.3  Fractions

Section 1  SIMPLIFYING FRACTIONS

Fractions arise often in everyday life. We use them when shopping, when cooking and when
building. Numeric fractions have the form

. numerator
fraction = ——M———
denominator

where the numerator and the denominator are usually whole numbers. Numeric fractions are
also called rational numbers. Notice that

b:I

where b is any number. So all numbers can be expressed as fractions in this way. Indeed there
is more than one way to represent any fraction. Fractions which represent the same quantity
in different ways are called equivalent fractions.

For instance %, %, %, % are equivalent fractions since they are all different ways of writing one
half.
Indeed
T TXn
y oy xn
where x,y and n are any numbers. This is because
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We use equivalent fractions in the arithmetic of fractions. Fractions in their simplest form have
the property that the numerator and denominator have no common factors. See worksheet 1.2
to find out about factors if you need to.

To simplify fractions we break the numerator into factors and the denominator into factors
and then we cancel common factors to leave us with an equivalent fraction in its simplest form.



Example 1 :

12 12x1
24 12 x 2

Example 2 :

36 12x3
15 dx3

Example 3 :

30 6 x5
45 9x3d
2x Bx b
3xX Bx )

Note: A line through common factors in the numerator and the denominator helps to keep a
track of working and is called canceling.

Exercises:

1. Simplify the following fractions

(a) 1 (d) 53
(b) 3
(c) 5 (¢) 3%
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Section 2 MiIXED NUMBERS AND IMPROPER FRACTIONS

A mixed number is one which has both an integer part and a fractional part, for instance 2% is
a mixed number. When these appear in calculations you need to convert them to an equivalent
improper fraction to make the calculations easier to perform. An improper fraction is one in
which the numerator is larger than the denominator. This means that the fraction is bigger
than 1. To convert a mixed number to an improper fraction, take the whole number part and
replace it with an equivalent fraction with denominator the same as the fractional part. Then
add this fraction to the fractional part to get the equivalent improper fraction.

Example 1 :
21 B 2+1
2 1 2
B 2><2+1
172 2
B 4+1
22
4+
)
5
D)
Example 2 :
IR
71 7
1077
_ 7,6
7T

~| &

The improper fractions so obtained can then be treated as any other fraction in the calculations
performed.

Example 3 : Changing an improper fraction to a mixed numeral.
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18_15+3
5 5 5
3
= 34—
+5
3
= 3=
5

Exercises:

1. Change the following mixed numerals to improper fractions

(a) 13 (c) 2
(b) 5% (d) 3

(SN

2. Change the following improper fractions to mixed numerals
(a) 7 (c) 3
4

(b) F (d) 7

Section 3 MULTIPLICATION AND DIVISION OF FRACTIONS

Multiplication is the simplest of fraction operations since
a ¢ axc

b d bxd

That is

product of numerators

fraction x fraction = -
product of denominators

The only complication is remembering to cancel any common factors; this is easier if you
simplify as much as possible before performing the multiplication.

Example 1 :
dx6

9x7
5X B x 2
3x BxT
10

21

NeRid
~|
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Example 2 :

1 x4

2x7
1 x2x 2

2 xT

N

Example 3 :

13 9 13x9

3 26 3 x 26
A3x B x 3
B x2x 13
3

2

When multiplying mixed numbers, change the mixed numeral(s) to an improper fraction before
multiplying.

Example 4 :

12><21 =
3 4

I
w — o] Ut
o | &
] ©

Example 5 :

SIS
3 13 5 13

We now look at division of fractions. The reciprocal of any rational number x is % It is the
thing you need to multiply = by to get 1. The reciprocal of a fraction 7 is again the thing you
need to multiply it by to get 1 and since

axb

bxa

a
- X

=1
b

Q|
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the reciprocal of any fraction is given by its reversal. So the numerator becomes the denomi-
nator and the denominator becomes the numerator.

Example 6 : The reciprocal of % is % = 2.

) : 5. 8
Example 7 : The reciprocal of 3 is 2.

) : _3:.1
Example 8 : The reciprocal of 3 = ¢ is 3.

Example 9 : The reciprocal of 22 = £ is 2. (That is, to find the reciprocal of a
0

mixed number, we need to change it to a proper fraction).

Division of fractions makes use of the reciprocal. Dividing by a fraction is the same as multi-
plying by its reciprocal. So

a. v _a
by b

SRS

x
Y
To see why let’s do an example.

Sl
<8

X

-2 ? I8|ocle w8 |oie

X
B g els e

SIS
X X
82 8

X =
SHES

Sl

Note: There is no need to do all this in normal working. You can skip from ¢ + % to

b
straight away.

SISt
X
SHS
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Example 10 :

5 1 5 4
— - = — X -
8 4 8§ 1
_ Hxd4
- 2x4
_ 2
2
1
— 2=
2
Example 11 :
) _ 6.3
(%) T 7
6 7
= — X —
7T 3
Bx2x T
Va:.
= 2
Example 12 :
21+1§ = §—§
2 5 2 5
5 5
— — X —
2 8
25
- 16
_ 2
16
Exercises:
1. Perform the following multiplications
(a) %xg (c) 1%x2%
(b) B x & (d) 45 x 1%

2. Find the reciprocal of these numbers
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Section 4 ADDITION AND SUBTRACTION OF FRACTIONS

The addition and subtraction of fractions is slightly more complicated than the multiplication
and division of them. The reason for this is that to add or subtract fractions, both fractions
must have the same denominator. Given two fractions with the same denominator we do the
addition and subtraction of the numerators and leave the denominator unchanged. If, for
instance, we were adding three quarters and two quarters, the answer would be five quarters.
To write this in a maths sentence we write

5.2 342
44 4
More generally, we would write
a b a+b a b a-—b>
- +-= and - —-=
c c c c c ¢

Once you have the same denominator you make one fraction with the operation applying only
to the numerator.

Example 1 : %4—%:5:%:2
Example 2 : %+—:—:—

.61
Example 3: 2 — =

So what can we do when we are asked to calculate % + %? We need to take each fraction
in the expression and replace it with an equivalent fraction, with the denominator of each
equivalent fraction the same. To find which equivalent fractions are required we first find the
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lowest common multiple of the denominators. See worksheet 1.2 if you are unsure about lowest
common denominators.

So for % + % we look for the lowest common multiple of 2 and 3. This is 6. We now replace %

with an equivalent fraction which has denominator 6. We repeat this process for %
1 y 3 3 d 1 " 2 2

— X === an - X ===

3 2 6

Therefore,

Example 4 :

Example 5 :

1 3 1
5 10 5
2

Example 6 :

0| ot
[
o] o




Example 7 :

Example 8 :

Example 9 :

12 —1—31
3 4

415
ot 12
513

142340
3 4
4+2x4+
3 4
L%8+3
12 12
11

12

A~ =
X
Wl w

241yl
5 8
3+4x§+§x§
5 8 8 5
+3z+§
40 40
3427
40

1-—
3+ 10
17

40

D
+

o
+

colw & oolut 0ol
|
|

X
DO DO

(@)
|
+

|

o

ol o] — T
-
N———

[\]

DO
] W +
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Example 10 :

1 3 1 3
4= 12 = 44+ - (142
R ()
1 5
— 44+ xZ_1-=
T X5 %
5 21
- 44+ = 1=
+35 35
5 21
= St
—2+1+5 21
N 35 35
PO R 1|
n 35 35 35
B 40 21
n 35 35
1
_ 5l
35

Exercises:

1. Evaluate the following additions and subtractions
(a)
(b)

()

(d)

)
)
)

W=

C

+ +

}—‘}—‘M[\D[\D

(e
(f

(g

Gl J © 00 = oolot wio
©loo k= O Tt

W= WIN 0olCT i N
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Exercises 1.3 Fractions

1. (a) Write these fractions in their simplest form.

-4 .e 921 see 45
1. 10 11. 35 111. B4

(b) Find the lowest common denominator for each pair of fractions.

12 13 i3 L 3 3

L5, % ii. 3, 2 . 3, 5, 3
(c) Change these mixed numbers into improper fractions

. § .o § cee i

1L 23 . 63 ii. 43
(d) Change these improper fractions to mixed numbers

. 56 . 27 cee 37

1. 9 11. 3 111. 71

(e) Find the reciprical of

-1 ..
1. 3 . b 111.

(f) Put each group of numbers in ascending size

. 173
1. 57575 111. %,%7%
oL L 1 1
© 1071007 57 20
2. Evaluate the following
(a) §+3 (8) 7 %13
5, 3 1.9
(b) §+3 (h) 5+3
16 _ 3 NI
() 25— 3 () 16+ 16
(d) 5—3+73 (j) 104+ 54
(e) 25 +3; (k) 33 x 23 x 12
() §x3 M s+5-13
3. (a) What fraction of one kilometre is one centimetre?
(b) What fraction of one day is one second?

)
)

(c) There are 16 girls in a class of 40. What fraction of the class is made up of boys?
)

Two family size pizzas (one ham and pineapple, and the other supreme) are cut
into 10 and 12 pieces respectively. Bill eats 3 pieces of the ham and pineapple and
Rowan eats 4 pieces of the supreme. Has Bill or Rowan eaten more pizza?
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Answers 1.3

Section 1
1. (a) § (b) 3 (c) %
Section 2
1. (a) 3 (b) %
2. (a) 23 (b) 22
Section 3
1. (a) {5 (b) &
2. (a) 3 (b) 3
3. (a) 5 (b) 3
Section 4
1. (a) % (d) 11%
(b) 5 (e) 75
(c) i (f) 55
Exercises 1.3
1. (a) i 2 i 2
(b) i. 10 ii. 15
. 7 .o
(c) i & i 2
(d) i 62 i 45
(e) i 3 i £
(f) i 4,21
0101 1 1
11. @,52—02,1—0,5
111. g,ﬁ,g
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45

61

iii.

1il.

iii.

1il.

iii.

o

(e)

128
5x325




(e) 53
(f)

15
56

& HE
~~
~<
N~—

<ne 9|&
~ —~
o0 =

~— ~—
-8 =I&
— ~—~
L=

100000

(a)
(b)

_1
86400

Page 14



