9 Fractions

/ By studying this chapter you will be able to get a good \
understanding of,
X comparison of fractions
X coversion of vulgar fractions into decimals

and vice versa ( conversions of decimals into vulgar
fractions)

identification of mixed numbers
identification of improper fractions
addition of fractions

subtraction of fractions

solving problems related to fractions

(8 J

We know that a fraction is a part of a whole.
| Activity 9.1 |

4 )

R R R

l 3 1 3 4
12° 4° 4 ° 5° 8
L b 5— QA b _1 9 2_ 9 L
4 10 3 3 6 2
s> 0002 5 2 3, 3
77 47 6 11° 9 11

S )

Observe the fractions given here.

. There are fractions with one as numerator.

- There are equivalent fractions.

. In all of these fractions the numerator is less than denominator.
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# Fractions with numerator equal to 1 are called unit fraction?

# Fractions of which the numeractor is less than the
denominator are called proper fractions.

# A fraction equal in value to a certain other fraction and its

numerator and denominator are the multiples of the latter are

called equivalent fractions. D

(8
C 9.1 Comparison of fractions )

(A) Comparison of fractions with equal denominators.

3 1

/ 3 ! 1

According to the above figures, itis seenthat 77 1s greaterthan 7.
3 1

We canexpressitas 7 >77.

These fractions are fractions with equal denominators.

(B) comparison of fractions with unequal denominators.

7
5 10
3 7

5 10
According to th% abol%e figures, it can be seen that  is less than
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In these the denominators are unequal, but 10, the denominator of
the second fraction is a multiple of 5, the denominator of the first
fraction. Such denominators are called related denominators.

% = % = 1% (Using the knowledge of equivalent fractions.)

6 7
10 10
3 7
Hence 3 < 70

[ Activity 9.2 ]

Copy the table given below. Complete the second column of the table
by pairing the given fractions in the first column. Complete the third
column by relating the pairs of fractions you wrote in the second
coloumn as <or>.

Fraction Pairs Comparison

RPN 3,4 3_4

5 55 3 3 5°5
4,2 4.2
5 5 5 5
R
5 5

1,33 1, 3

1 84 273 |

2,15

>0 | e e
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# When comparing fractions with equal denominators the largest
fraction can be decided according to the magnitude of the numerator.

#* When comparing fractions with related denominators they must be
converted to fractions with equal denominators. After that the largest
fraction canbe decided on the magnitude of the numerator. y

(C) Comparison of fractions with unrelated denominators
[ Activity 9.3 |

Copy the table given below into your exercise book. By writing
equivalent fractions to the fractions in the first column identify the
fractions with equal denominators, of the second column.
Accordingly complete the third column comparing the given pairs of
fractions.

Pair of fractions Writing equivalent Comparison
to be compared fractions
| | 1 _ _ 3 3 2
3 and 5 3 9 As ¢ > ¢
1 1
1-2-() | wht
2 3 s u-o a. s
3 and * o 12 As [] 12
%=§=% itis L o L1
1 [
23 2.4 0. 0.0 O 0O
3 5 3 6
and D D D As L] > L]
s _ 0 o o
5 10 [] [] []
it is > :
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[ Exercise 9.1 ]

(1) Select and write the greatest fraction among each set of

2)

€)

(4)

fractions given below.

5 3 7 .5 3 4
(i) g+ % % (iv) 7.75.7
.. 3 1 2 2 1
() Z. = 3 (V) 3.3
.5 2 3 o5 9 7
(i) 11. 11+ 11 (vi) 13.13. 13

Select the greatest fraction in each set of fractions given

1 1 3 5 3 2 1l 1 2
4 3 57 5 3 ,....2 3 %
(1)l 2(111)2. g(v) l i(Vu) i gl
i)Y 2 vy 0L 2ty 2L T it 32

Kamal and Nimal boughtwo bottles of soft drinks of the
same size. Kanfal drank S of the contents of his bottle and

Nimal drank 3 contents of his bottle. Who drank the greater
quantity of soft drinks?

Heshan and Kalpa are twezworkers who get equal monthly
salaries. Heshanhad savded ~ ofhis last month's salary,

4
while Kalpahadsaved  ofhis salary. Who have saved

more money ?
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(5) The table given below shows the number of questions for which
correct answers were given by Dileepa in three Mathematics

evaluations.
Numbers of | Number of Number of correct
quqstlons correct answers as a fraction
given answers

b
evaluation 1 h o 6

15
evaluation 2 20 15 20

7
evaluation 3 10 7 10

Using this information express how you would explain, to him how
he has gradually decreased his level of performance in Mathematics.

(9.2 Mixed numbers

)

Nipuna's mother had asked him to bring a loaf of bread and a half.

* Bread Nipug

Here we have a whh-l% number 1 and a fraction

l\)|r—*

is equal to

We can writel'r%asZ% .I%ié'rs}a mixed number.

Accordingly
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[ A whole number with a fraction is called a mixed number. }

((A) Conversion of mixed numbers to improper fractions

)

Pay attention to the examples given below.

(1 1 L A
2 3 4
| | |
—1+—= =2+ —3+ L
1+ 2+4 3+
_ 2,1 _ 1 _ 1
= i =1+1+ =11+ 1+
_ 3 _3. 3. 1 _4 4 4 .1
= ) 37373 474 2 Ty
_1 _13
3 4
\ J
371 13
23 %

He1 When a fraction has a numerator larger than the
denominator, it is called an improper fraction.

Now lqdls leafd 2ndtidr methdd bf writhhg mixed numbers, as

imprope#fractions.2

o1 @x3)tH
3 _ 3

33 (Bx4Hi3
i 7

z
3
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(By multiplying the whole number of the mixed number by the
denominator of the fraction and by adding the numerator to the
result of the multiplication the numerator of the improper fraction
can be obtained. Its denominator is the same denominator as of

\the mixed number. )

C Example 1 )
Complete the blanks in the table given below.

1_1 (1 x3)+1 ( )+l 4
3 3 3 3
22 (2 x5)+2 ()2
5 5 5 | e
3p | Gt | OFCO) [
4 ()
C (B) Writing improper fractions as mixed numbers )
See the examples given below.
C Example 2 )
(1) (i)
T _ 2424241 17_ 3+3+3+3 +3+2
2 2 3 3
_2,2,2.1 _3,.3,3,3,3.2
2 2 2 2 3 3 33 3 3
= 14141 =1+l l+ 42
1 2
= + = — +=
3 12 5 i 3
=33 =33
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This can also be obtained as shown below.

5
(ii) Y — 3[17 > 52
3 15 3

02
| Activity9.4 |
Fill thgtlonke in tha tahla aivan halac
1
8 5[ 1|:|
5 i =
3
1 S
A
1
3
25
25
7 o
[]
(' (¢) Comparison of mixed numbers )

[ Example 3 ]

Comparison of mixed numbers can also be doge in the sapme way
comparison of vulgar fractions was done. 3 3 43

Let us find the larger mixed number out of and :
116 Free Distribution
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If these two whole numbers are unequal, then the mixed number which
has the greater whole number in value is the greater mixed number.

So when we consider the whole numbers @ Land @ L .
s 5 2
4 is greater than 3.

1

1
Therefore 4 7 > 3 5

Let us consider another example.

[ Example 4 ]

3 2

Find what the larger number is out of 4§ and 4 3 .

Here whole numbers of the two given mixed numbers are equal.
Then the mixed number which has the greater fraction is the larger
mixed number.

3 2
Accordingly letus find the greater fractionoutof 5 and 3 ofthe
3 2

mixed numbers, 4§ and 43 .

According to the way you compared fractions using equivalent

fractions, 3 . 3_9
2 310
3 5 15
0 9
since 15> 15
y s .23
573 IR

Comparison of mixed numbers can also be done by the method
shown on the next page.
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Let us consider the example 4 again. The mixed numbers should be
converted into improper fractions first.

3 23
45 75
2 14
4373
Now by comparing the improper fractions obtained, the two mixed
numbers can be compared. Let us use the knowledge of equivalent

frgctioy hegy
5 3 15
14, 5_10
3 5 15
70 _ 69
157 15
We have the result,
14 23
3 5
Therefore 5 3
. —_— > —
L 43 4 5

X  You can use the easier method to compare mixed numbers.
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[ Exersice 9. 2 ]

(1)  Convert the given mixed numbers into improper fractions by

filling the cages.
(i) 2% (i) 4=
= D+D+% - O+0+0 +|:|+%
O o00.0 2
= 5D+%+% - 3—+?+?+?+3
z 0
1 2
Giii) %5 vy 75
-Gx)r ] _(LIx[D+2
3
_ [+ _ [0+
> 3
J 0
-5 -3

(2)  Convert the mixed numbers given below into improper

fractions.
3 2 4 5 3 1
8= 7= 6— 5= 2= e
(i) 5 (ii) 3 (iii) S(iv) 6 (v) T (vi) 4
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(3) Convert the given improper fractions into mixed numbers by

filling the cages.

(i <

|
|
+

+
w3 vl

I
p—
(0 g

(iv) 15

3

I
1
(Rl

(vii)

u]|6

|0 O gl

~
<
~

+
\1|>—*

<
+
<

o (it)) 42
=%+% :%+%+|%|
:|:|+% =1+1+%
:|:|7i :2+g
z =2g
4. 0.0.d J
0000 =3 2
i ]
= |:|_
g i
(viii) 127
=
:l:lﬂ
[
o

120
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(4)  Write the improper fractions given below as mixed numbers .

on 15 - 18
(1i1) 4 (1v) 5

(5) Compare each pairs of mixed numbers given below.

(i) (i) ¥
(vi)27  (vii) 32
6 5
;13
(i)’5 74
2 2
(iii)83 > 67

Let us recollect of what we learnt about decimals in Grade 6.

3 .5
(iv) 75° 75

2 4

(i) 45747

6
(v)97°9

C 9.3 Conversion of Vulgar Fractions into Decimals

Free Distribution

We can write 12—0 as 0.2.

6

10

We can write  as 0.6.
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|
<
[E—

Hence

= Sl= 3=
I
O
~

—
S
()
<
[E—
o0

S|
Sl
[
e
S
()]

We can write |

Now you have learnt, how to write fractions with
denominators of 10 or 100 as decimals.

Now let us convert fractions with denominators, not equal
to10 or 100 into decimals.

[ExampleS ]
3 3x2 6
(1) 5 =552 =10 = 0.6
Lo 1 I x5 5
(i) 5 =335 =10 = 0.5
8 _8x2 16 _
()50 =50x2 100 = 016
4 12
5 _ Jx4 12 — 0.12

—
p—
<

~

N

(V)

|

(\9)

D

X

N

[—

(@]

(@]

[ Activity 9.5 )
Fill in the blanks.

(i) 3= 3x25 [ _
4 4x25 100

o 2 _ 2 x[] _ D _
(i) 5 o o
Y A D: D _
(iii) 50" 20 x[] 0 -
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[ Example 6 ]

Express % as a decimal.

~ 1000
~ 0.625

We can convert fractions with denominators not equal to 10, 100,
1000, ... or powers of 10 into decimals. You can learn it in a future

lessan
T Exercise 9.3 ]

(1)  Convelt the fraction8 given belowdinto decimak. 27
10 10 10 10 100

(1) 48 (i) 75 () 4 (v)7 (v) 9

100 100 100 100 100

(vi) (vii) ( viii ) (ix) (x)

(2)  Convert the fractions given below into decimals, by filling the

blanks. I <0 D L
s S [ 0 s
(1)
2_7:27><|:| — D -0
50 50x[] I
(ii)
B_<d - 0 _,
35 5[] 0 s
(111)
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(3) Using the method of division, convert the fractions given
below into decimals.

(i)% (ii)% (iii)% (iv)23—0 (V)215 (Vi)54_0

4 )
Exploration

28 .
Explore different methods to convert 5 intoa

decimal.
\ )

( 9.4 Writing Decimals as Fractions. )

3 A ana_ 3

10" 0.3—=0.3 = 10

> _ _ 2

10 ~ 0.5=—=0.5 = 10

18 o n 10 18

00 —0.18—0.18—100

[ Activity 9.6

Complete the table given below.

Fraction Decimal Decimal Fraction

2 0. .. e
10 04 10

L
10 o]
16
100 0.17

28
100
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Exercise 9.4

(1)  Convert the decimals given below into fractions.
(1) 0.9 (i) 0.8 (11) 0.25  (iv) 0.75  (v) 0.36
(vi) 0.53  (vii) 0.07  (viii) 0.08 (ix) 0.85  (x) 0.99

(2)  Chathura said that he drank% parts of a bottle of soft drinks.
Dayani also said that, she drank a share of 0.7 of a bottle of soft
drinks of the same size. Who drank the larger share of soft
drinks?

(3) Outof acakethat afather brought, the son atei and the

daughter ate a share equal to 0.3 of the same cake. Who ate the
lesser share of the cake?

(4) A mother used (%3 15 of water ina tank for bathing.

The father used 100 of water inthe same tank for bathing. Who
used the larger quantity of water?

( 9.5 Addition and Subtraction of Fractions )

(A) Addition of fractions

A slab of chocolate which is divided into 10 equal parts is shown in
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How some parts of it was divided between two children is given
below.

Sunil Ramesh

Let us find what fractions separately of the whole chocolate did
Sunil and Ramesh recieve.

1
R
Sunil 10

The fraction of the chocolate that

That is,

1 4
- + — =

3
10 10 10

Sunil and
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[Activity 9.7 ]

Fill in the blanks of the table given below.

5 2 3 5 3 1
— + — — + = — + — + —
9 9 11 11 12 12 12
9 e T _ ettt
9 11 12
9 o BRT)
[Activity 9.8 ]
H 1 1 2 1 2 1
- + = -+ = =+ —
3 2 5 3 3 12
_1x2 1x3 2x3 Ix5 | .. Xeveren 1x
_ 1x2 1xX3 _ 2x3  Ixo _ I LS
3x2  2x3 5x3  3x5 3x4 12 x 1
2 Lo | e P RS 1
= — _— = — — = — _|_ —
6 6 15 . 12 12
2+ e P | oo + o
6 15 .
= - -
[Activity 9.9]
(B) Subtracting Fractions
SN 82 149
5 5 13 13 17 17
3. e e
5 13
:? = — f— —
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(1))  Write suitable numbers for the blanks in each of the following.

N2 1 . i_L vy 7 _i
(i) 3 1 (i1) i 6 (111) 73
B 2x4 B 1x3 _ 3x3 1x2 _l Ix ...
© 3x4  4x3  4x3 6x2 12 7 3x4
12 12 12 12 12
T ! T -
[Exercise 9.5 ]
(1) Add each set of fractions given below.
: 1_ + z + 1_ (V) i + 4—
O 55 "3 77
2 1 3 , 11
(11)7'1'—74—7 (V1)2_+§+4—
3 1 1 1 5
(i11) T TERT] (vi1) s Y Ty
(v) > + & o113
11 (vii1) 5 T3
(2)  Simplify.
e 12
(i) %+% (ii) %+1i4 (i) -
9.5 2 1 L5 1
T ™M 37% M 573
1 . 4 11
(vii) %—% (viii) 1—72 -3 T
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4)

()

Simplify.
S | : 15
O 53 V) 3+5
.12 1 2
() -+ v 73
ceey 2 5 . 2 1
(u) -+~ (Vi) o+
Simplify and give the results in the simplest form.
oS4 7 5
(1) 2 15 (i1) m + — (i) — - g
.5 3 13 ,
(iv) 9 * ] v) o 5 (vi) — - —
. 8.7 ey 9 5 5
Gpmplity;S M- Myg
.. _ 2 . i _ l . 1
() 167 T V) 475 M) 7%
N3 1 2 5 ... 3 3
(1) 4 9 (v) 3 D (viii) ST o
> 1 5.5 2 3
(i) =3 (Vi) = 4, ) -3
1 53 4 3
() — 2 (Vll)g 7 (x) P
5 2
g
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@Addition and Subtraction of Mixed Numbers D

[Example 7 ]

1
Chanaka's mother asked Chanaka to bring 15 loaves of bread for
their dinner. Without knowing that, Chanaka's father also, had brought

2% loaves of bread. Find the total quantity of bread in their house.

Quantity of bread that .
Chanaka brought = 15
Quantity of bread that .

father had brought = ZZ

Number of complete loaves of bread + Parts of loaves of bread

2 4
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[Example 8 ]

) 1 3 2 1
1) 3=+ 2= i1) 2— + 1—
) 35 +27 () 25+ 1y
1 3 2 1
=(3+2)Y+ (= + = = + +(— + =
(G+2)* (5 + ) (2+1) +(5+ )
:5+ﬂ :3+(2x4+1x3)
7 3x4  4x3
4
:5_ =3_|_ ﬁ + i
7 12 12
11
_3.|_E
_ 10
12

We can also add mixed number by the method given below.

Letus consider the simplificationof 3 14 23 )
7 7

Here, The mixed numbers can be converted to improper fractions first.

Now addition of these resulting improper fractions can be done as in the

way addition of common fractions was done.
22 17 22+ 17 39 4
= + = = — = 5=

7 7 7 7 7

Using this method try to solve the earlier examples which were
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[Example 9 ]

. 3 1 i 72_51
B 301 (7.5 +(E_l)
-2 (3-5) RN
8§ 3
2 o 22
=2+ (12 12)
5
5 12
12

Subtraction of mixed numbers can also be done using improper
fractions.

3
Let us find the value of 45 -2

First let us convert mixed numbers into improper fractions.

5 5

1
9 _—
5

Now let us use the method of subtraction of vulgar fractions.

23 11 _23-11_12_ 2
5 5 5 5 75
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[Exercise 9.6 ]

1
(1) A father gave % of ablock of his land to his son and 3 of'it to
his daughter.

(1) Find the total area of land that both received.
(i1) Who received the greater share?

(i11) What fraction of the whole land is the above extra share?

(2)  Simplify the mixed numbers given below.

@) 3i + 2152 (ii) 4152 i 2§ (iii) 5; + 22
(iv) si i 2; ) 12 ; 3122 (vi) 3; i 2411
(vii) 42 + 2411 (viii) 5; ] 3; (ix) 32 N 1;
x) 4; . 2?

4 h

#*  When comparing common fractions, the knowledge of
equivalent fractions is applied.

# By expressing mixed numbers as improper fractions,
simplification of fractions can be made easily.

# By dividing the numerator of a fraction by the denominator
and by converting the denominator to a multiple of 10; a
fraction can be converted to a decimal.

#  The knowledge of simplification of fractions can be applied
in various situations.

A >
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