Chapter 7

FRACTIONS

Raju has studied fractions in his previous classes, but he is worried why are fractions
actually necessary? He never required to divide any number while counting things, then why
should a number need to be divided? Will he need to divide a rupee coin into four equal parts to

getRs.1.25.
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Just then Dolly called out, “Raju, Rashmi, Farida, come, it’s lunch time. Let us take our
tiffins.” On opening the tiffin boxes, 10 puries were in front of them. Now the problem was, she
needed to divide the 10 puris equally among four of them.

To distribute equally, initially Dolly gave two puris to each. Two “puris’ still remained,
which she needed to distribute equally among all four of them. So, she halved each of the two
puris and gave one half to each of the four members. Thus every one got two and half puris to
eat. Raju felt that this half puri should be divided into two equal parts, he tore the half puri into
two equal pieces again, and showing one part of it and asked, “how much do we call this part of
apuri?”

Farida also divided her share of half puri into two equal parts and then putting the two
parts of her half puri and the other two parts of Raju’s half puri together, said, “Look, this
becomes one whole puri now. Since this puri has been divided into four equal parts, so each part
is one fourth part of the whole puri, which means one divided by four”. Raju immediately asked,

“Well, will 2 pieces then become equal to % ?” Rashmi said, “yes and three piece then will

equal % and all the four pieces will make % which is equal to 1, that means a whole puri. If

we have five such pieces of puri then it will mean 1 and % thatis, 1 % .
Now Raju began to wonder that when 3 out of 4 equal pieces of a puri are taken, it

shows y , thenwhen % of any object will be required, we shall need to make five equal parts

of the thing and take 3 out of them.

Raju has began to understand something about fractions now. Would you like to verify if
you have understand it? Below are given some figures. Some numbers are written beneath the
figures. Look at them and shade the figures according to the numbers that are provided with
them.
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From the above shaded fractions which fraction did occupy the same area, identify them
and complete the table
Now fill in the table these fractions which have made you shade equal parts of the given
figures. Identify them and complete the table given.

Figure No. Fractional value of | Fractional value of Conclusion
1*fraction 2" fraction
Fig.6and 8 2 -2
: % V=7

P2

In all the above examples, you can see that, if the numerator and denominator of a
fraction are multiplied by the same number, or any digit is used to divide the numerator as well as
denominator of a fraction, the value of the fraction does not change. This maens any fraction can
be represented in more than one way. Some examples are as follows :

When fractions are represented in different ways like this, we call them equivalent

1_2_3_4
2 4 6 8
2_4_6_38 _
3 6 9 12
fractions.
ACTIVITY 1

Complete the table given below. One example is given for you.

Fractions Equivalent fractions obtained
Multiplying | Multiplying | Multiplying | Multiplying | Multiplying
2 4
by % by % by %3 by % by %
2 2 4 2 3 6 2 4 8 2 5 10 2 6 12
—X—=— —X—=— —X—=— —X==— ===
7 2 14 7 3 21 7 4 28 7 5 35 7 6 42

o|lnNolo|o| ||l wl N[N
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ACTIVITY 2

Below are given some fractions. Write the appropriate numerator or denominator in
the boxes that would make them equivalent fractions.

_ s L1 4 w2 73
0 5 =30 @ == (] (i 5= []
w2 o 1 o e [

™M s ] Y s M 7773
o0 5 oor 1 0 a0 [

(vii) 36 —D (vii) a1~ 3 (iX) % -6
3 21 s [] 11 55

W2t ¥ oeTm M 3T

What method did you use in finding out equivalent fractions in the above questions?

In Activity 2 (i), the denominator is 5. The fraction has to be changed in such a way that
the denominator becomes 30. 5 multiplied by 6 makes 30. Therefore to make an equivalent

fraction we can multiply the numerator also by 6.
3 6 18

x = —
5 6 30
ACTIVITY 3

Given below are pairs of fractions. Change the pairs into equivalent pairs with common
denominator and write down the equivalent fractions in the given table.

S C Fractionswith
' Fraction Denominator ommon equivalent
No. denominator denominator
1. 1 and l 2,3 6 g and E

2 3 6 6
2. § and i
5 7
3. 1 and 3
3 4
4, f and l
4 6
3 5
) —and —
> 5 7




In activity 3, you have converted all the fractions into fractions with same denominators
These are known as fractions with equal denominator or equi-denominatoral fractions. Butin
example 8,9, 10 and 11, you must have observed that if the common denominator is obtained
by taking the L.C.M. of the denominators of the two given fractions, then we get the simplest
form of the numerator and denominator of the fractions
Example 1:
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The above picture clearly shows that
1 2 3 4 5 6 7 8 9 10

— < —<—<—<—<—<—<—<—<—

10 10 10 10 10 10 10 10 10 10

This means when the denominators are equal, larger numerator will give greater value to
the fraction.

Therefore, when the denominators of two given fraction tequal they are changed
into equivalent fractions with the same denominators to find o twh h of them is greater.

5

Example : Which is a greater fraction betwee 12 and E

Solution; The L.C.M. of 12 and 18 is 36.

15 14

So, equivalent fractions would be = and —.

Therefore, — >4 o 2> 5 L
36 36 12 18"
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Write the given fractions in their increasing order.

y 234 , 165
) 34’5 @) 6'7 9
o 111 n 385
©) 9' 15" 18 () 7912
5 1l
®) 12 13 14

So, now you have learnt how to write fractions in their ascending or descending orders
by changing them into fractions with the same denominators.
Similarly, we can add or subtract fractions by changing them into fractions with equal

denominators as in following example.

2

3 7
. e
Example3: Solve: st9 '3

To find a solution, we will first have to make fractions with common denominators so that
we can add equal fractions. To get equivalent fractions with equal denominators we find out the
L.C.M. of the three denominators.

3 5093

53 1 3x5x3x1

The L.C.M. would be 45.
Now, we shall get equivalent fractions with the same denominators like

27 35 30

45" 45" 45
Therefore §+—+E = 2—7+§+£
'5 9 3 45 45 45

Since the denominator are same in all the three fractions, only the numerator can be
added, thatis :
_27+35+30 92

45 45
Eamples;  sove: 1+3-2
xample 4: olve: 3 5T
Q) The L.C.M.of3,5and 12 is
3 3,5,12

LCM. =3x1x5x4=60

1,54
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1 3 8 20 36 40 20+36-40 16 4
Hence —+—-——=__-+_——— = =— =

375 12 60 60 60 60 60 15°
[A fraction is said to be in the simplest (or lowest) form if its numerator and denominator
have no common factor except 1.] You also know that the numerator and denominator of a
fraction are divided by the same number, there is no change in the value of the fraction. Therefore,
16 16 4
dividing the numerator and denominator of by4 We have got, ——~ 60 - 15"

Solve : Conversion of | Addition and
_ L.C.M.of | fractionswith | subraction Simple
S.No. [ Question the equal of fraction [ Solution | ¢ i o
denominator | denominator | with equal
using L.C.M. | denominator
13
R 45 | 25,3 |opizsiees | 2 =
5 9 15 45 45 45 45 9
2 31 20 18 5 33 11
2 —t=-= 0 —+——— | 20+18+5=33 = —
3 5 6 30 30 30 30 10
3. | 14,8
6 7 4
4 | 21115
5 13 4
5, | §,11_9
7 14 21
6. |3 5.1
26 39 13

While solving the questions given above you have found that when the value of the
numerator is greater than the denominator, this fraction is known as an Improper Fractions.

13
Example:In 9 the numerator 13 is greater than the denominator 9 i.e. 13>9.

13
Therefore, 9 is as improper fraction.

13

11 13 4
Slmllarly, |s an improper fraction. 9 can also be writtenas 1 + 9 or 9

This representation is known as a Mixed fraction. When the numerator of the fraction is
smaller than its denominator, it is known as a proper fraction.

3 5 101

lee§ 7 Eete
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ACTIVITY 4

Of the given fractions, identity the proper and improper fractions and write the improper
fractions as mixed fractions.

P Ifimproper then
S. No. Fractions _ roperor write in the form of
Improper mixed fraction
127 11
1. — Improper 4—
29 Prop 29
2
2. 29 Proper
127
3. 29
133
81
4. —
10
12
5. 126
127
6. *
39
103
7. —
13
335
8. —
33

Multiplication and Division of Fractions

When two fractions are multiplied, then the numerator of one is multiplied with the numerator
of the other, and the denominator of one is multiplied by the denominator of the other. For

1 1 1 1
example, If we have to find out 5 of o we shall get it by 5 XE .

N |-

3 3
Similarly, half of " would be " X

1 1 1
We also know that the half of E is Z and the double of E is 1. This means if

denominator is multiplied by denominator and the numerator by numerator, then we get the
answer :
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Let us understand the operation of division by the following examples :

1
6 + 3 means; how many times 3 comes in 6. Now think how many times does " occur

1 1 3
in > Obviously, both the problems have the same answer 2. Similarly, 5 occursthreetimesin PE

3;5—§;§—§x£—§

11 15 5

11 19 9
L, 3.5_37_ 2
2 7 2 5 10

8 11 8 1 104
or —F—- = X— = .
7 13 7 11 77
Thus, when one fraction is divided by another fraction. Then the fraction which is the
divisor is written as an inverse, that is the denominator becomes the numerator and the numerator

becomes the denominator and the sign of division is put on sign of multiplication.

Write the given fractions in their simplest forms :

15 121 11
D377 @ s
27 81 33 11
® 37 @ %77

Make more such problems and solve with your friends.

Place Value of Numbers in Fractional Forms

Till now you have played with numbers in many ways. You have learnt addition,
subtraction, multiplication and division of numbers. You have also learnt to put numbers in places-
units, tens, hundreds and thousands. Let us now discuss something more about place values.

How many 3 digits numbers can you make by changing the sequence of 3, 6 and 8.

0] 368 (ii) 386 (iif)

vy (\) R (i)

Note that each time you are using the same digits 3, 6 and 8 but why are the values of the
numbers different each time? Discuss with your friends and write down the reasons for these
differences?
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Mary said to Hamida -

The place value of 8in 368 is 8

The place value of 8in 386 is 80

The place value of 8 in 836 is 800.
Thus, the value of the same number is different for different places. If we write eight
thousand eight hundred and eighty eight (8888), then the value of 8 in one place is 8000, at the
next place it is 800, in another place it is 80 and at the other place it is 8.

Let us add two numbers :-

Thousands Hundreds Tens Units
3 6 8
8 9 5
11 15 13

Can we add up the numbers like this?

On addition of the unit places we get 13, the tens places on addition gives 15 and the
addition of hundredth place give 11. If we place the sums in the place value chart, we find 11
hundreds, 15 tens and 13 units. Therefore, this can be displayed in the following manner also:

11 hundreds + 15 tens + 13 units, but the largest digit that can be at any place is 9.
because when it is 10; the number retained at that place would be 0 and 1 will be shifted to the
next place to be added at that place. In the above example, addition of 8 and 5 gives 13 units. In
the number 13, 3 is in units place and 1 is in the tens place, so 3 is kept in the unit’s place and 1
being inten’s place is added up with 6 and 9 in the ten’s place.

Thus, adding all tens place numbers would give 6 + 9 + 1 = 16 tens. In 16 tens, 10 tens
is equal to one hundred, therefore, only 6 will be written in the ten’s place, while the 1 or 10
hundreds will be added up in the hundredth place. This will give 3 + 8 + 1 = 12 hundreds.
Thinking ahead in the same sequence in 12 hundreds, 10 hundreds equal 1 thousand. So, we
separate the digits, to write only 2 in the hundred’s place. Thereby, the value of remaining 10
hundreds being 1 thousand, 1 will be placed in the thousandth place.

Thus, the sum of the addition would be :

Thousands Hundreds Tens Units
1 2 6 3 =1263
Find out the sum of the given numbers as in the above example:
1) Thousands| Hundreds| Tens | Units ) Thousands| Hundreds| Tens | Units
7 8 5 5 6 8
6 1 8 4 3 9
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(3) Thousands| Hundreds | Tens | Units (4) Thousands| Hundreds | Tens | Units
8 6 4 4 3 8
3 9 5 8 6 7
9 2 7 2 8 9
So, itis clear that 10 units = 1 tens

10 tens =1 hundred
10 hundreds = 1 thousand
10 thousands = 1 ten thousand
10 ten thousands = 1 lakh.
Similarly, if we move in the opposite direction.

1 Lakh+10 |—> |10 Thousand + 10 | — |1 Thousand + 10— |1 Hundred + 10

1Ten+10 | —>|1Unit =10 |Ifweproceedon ...

Moving in the opposite direction :

10 Th i
100 Thousand |, _ 0 Thousand < |10hundred | 10Ten || 10Unit | 1Unit
1 Lakh 10 Thousand 1 Thousand 1 Hundred 1Ten

On moving from right to left, the values increase in multiples of 10. In the opposite

direction, the values get divided by 10. Now think if unitis divided by 10, what will happen? You
would remember

1-10—i—01
U100

So, if this sequence is maintained:

+10 =+ 10 + 10 =10 +10
1Lakh |—> |10 Thousand |—>|1 Thousand [— | 1Hundred | —| 1Ten —
1 L E 1
10 100 1000 10000
+10| 10n pare| +10 | 100" |+ 10|1000"|+ 10| 10000"
—| 1Unit |— 01 — part |[—>| part |—> part
' 0.01 0.001 0.0001

Therefore, we can say that -
Just as while moving from right to left, the place value gets multiplied by 10;

1
similarly, while moving from left to right, the place value gets multiplied by 10 or becomes
the tenth part of that value.
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Let us observe the following examples.
Find out the place values in 0.325.

First place after the Second place after the Third place after the
decimalor01= - | decimal - decimal
ecimalor0.1=— ' = — i = —
10 ecimal or 0.1 100 ecimal or 0.1 1000
3 2 5
Or3x.1=.03 2x.01=.02 5x.001 =.005
or.3+.02 +.005=.325
Similarly, 628 =.6+.02+.008
6 2 8
= —+—t—
10 100 1000
ACTIVITY 5
Complete the given table with the digits in the appropriate place values.
1= | o01= |.001=]| 0001
100000 | 10000 1000 100 (10 | 1 1 1 1
Number _ 100 | 1000 | 10000
First Selcond Tlhlrd Fourth
0 T .| place | place place lace
Iaﬂﬁ thouesr;nd Thousand| Hundred| Ten [Unit | e | Seer | after Fe)xfter
decimal | decimal | decimal| decimal
830000.3257
63.0095
30.8007
968.038
3235.0509

We have studied about length in class 5th In which we have learned
1. 10mm=1cm

Imm=_——= cm=0.1cm

10

2. 100 cm =1 meter

1cm=—= meter =0.01 meter

100
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3. 1000 meter=1 Km

1

Imeter= ——- Km =0.001 Km
1000

Example5.  Ramesh covers the distance of 150.5 Km between two cities by train, 65.7 km
by Bus and remaining distance of 900 meter by walk. Tell the total distance
covered by Ramesh?

Solution:
Distance covered by Ramesh
By Train = 150.5 km
By Bus = 65.7 Km
By Walk = 900 Meter
We know that
1
1 meter = m Km
900 meter = 1000 x 900 =0.9 Km
So,
150.5 Km
65.7 km
+ 0.9km
217.1km

So, Ramesh covered the total distance of 217.1 Km.
You know that
Example 6. If costs of Pens are 72 Rs, So what is the cost of 1 Pen?
Solution : Rs. 1 = Paise 100
Paise 1 = Rs. ﬁ =Rs.0.01
Costof 6 Pens =Rs. 72

So cost of 1 pen =Rs. 72/6
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=Rs. 12
Socostof 1 penwill be Rs. 12

Example 7 -
The temperature of a city at afternoon in a day 36°C and temperature at night was 28.5°C. So,
catch late the temperature fall.

temperatureatnoon = 36.0°C
temperatureatnight = 28.5°C
change in temperature = 36.0°C - 28.5°C
7.5°C

1. The cost of one meter cloth is Rs. 24.75, So find out the cost of 2.8 meter cloths.

2. Anjubuysabook costing Rs .143.60 from a shopkeeper and he gives Rs. 500 notes to
him tell. How much money the shopkeeper has returned to Anju.

3. Akshattravels a distance of 26 Km by car, distance of 105 Km 500m by bus and remaining
distance of 1 Km 250m by walk up to village. Find out the total distance he travelled?

4.  The temperatures of two cities are 20.50°C and 24°C respectively. Determine the
temperature difference of these two cities.

1. Write True/False against the given statements and correct the statements that are
false :
i 13 d 8 ivalent fracti
0) 16 an 119 are equivalent fractions.
. 33 . .
(i) — isaproper fraction.
17
= nd 0 r ivalent fractions
(i) 33 a 38 are equivi .
. 23 . fracti
(iv) 103 is an improper fraction.
_ 1
V) — canalsobewrittenas 4—-.

3 3
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1 §<g
(Vi) , <3

(vi)  —1<.01__
Vi) 2x3=6_

i 1% 0135
®) Too00 =01 —
04] .056 x 1000 = 56
2. (a) Write the given fractions in decreasing order.

, 5718 . 131738
O 59 O 275610
(b) Write the given numbers in decreasing order.
(i) .0008, .08, .008, .8, 8 (ii) .01, .0099, .00992, .0012

3. Write the given fractions in increasing order.
, 59315 0 11112
O 223 ® 278815
4. Find out the values of the following -
i i+§+§+Z+E i 9+.9+.09 +.009 +.0009
O 3¥gT5 T W SRR
§XZX£;§ fi Exi*i
W 5*5*371s ™ 7% 18
£+£+§+£ 1 E.}.E_i
A A O VT

4'5'9'13'16'5'7'5"
7. Find out the place value of the following :
(i) 843.23 (i) 14.876 (i)  8764.0314
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Any fraction can be converted into severa equivaent fractions. For this, the numerator
and denominator of thefraction should be multiplied or divided by the same number.

Comparisgonof fractions:

(i) Ifthenumerator of fractionsare same, thefractionwhosedenominator isthesmalleg,
would bethe greatest fraction.

(i) If thedenominator of fractionsare equa, then thefraction whose numerator isthe
greatest would be greatest fraction.

(iii) Fractionsare compared by making the denominatorsof al fractionsequa withthe
help of their L.C.M.

Thefractionsinwhichthenumerator isbigger than the denominator are called improper
fractions.

Thefractionsinwhich the numerator issmaller than the denominator are called proper
fractions.

Whentwo fractionsaremultiplied, numerator multiplied to numerator and thedenominator
ismultiplied to adenominator.

Inthedivision of afraction, thedivisor becomesinverseand sign of multiplicationis
used instead of thesign of division.
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