Fractions and
Decimals

2.1 INTRODUCTION

You havelearnt fractionsand decimalsin earlier classes. Thestudy of fractionsincluded
proper, improper and mixed fractionsaswell astheir addition and subtraction. We also
studied comparison of fractions, equivalent fractions, representation of fractionson the
number lineand ordering of fractions.

Our study of decimalsincluded, their comparison, their representation on the number
lineand their addition and subtraction.

Weshdl now learn multiplication and division of fractionsaswell asof decimals.
2.2 How WELL HAVE You LEARNT ABOUT FRACTIONS?

A proper fraction isafraction that representsapart of awhole. Is % aproper fraction?

Whichisbigger, thenumerator or the denominator?

. L o . 7
Animproper fraction isacombination of whole and aproper fraction. Is za

improper fraction? Whichisbigger here, the numerator or the denominator?

7 . 3 . : .
Theimproper fraction 7 canbewrlttenaslz. Thisisamixed fraction.

Canyou writefive exampleseach of proper, improper and mixed fractions?
ExavmprLE 1 Writefiveequivalent fractionsof :—; :
SoLutioN  Oneof theequivalent fractionsof :—; is

§ = ﬁ = E . Find theother four.
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ExampLE 2

SoLuTION

ExampPLE 3

SoLuTION

ExampPLE 4

SoLuTION

4
Time devoted by her for Science and Mathematics= 25 =< h

2
Ramesh solved 2 part of an exercisewhile Seemasolved g of it. Who

solved | esser part?

In order to find who solved |lesser part of the exercise, let uscom-

2 4
pare - an 5
Converting themto likefractionswe have, E_E f @
7 35 5 35

Sncel0< 28, 1—0 @

nee 0 35 35
Th 2.4

- 7 5°

Ramesh solved lesser part than Seema.

3
Sameera purchased 3% kg apples and 4Z kg oranges. What is the
total weight of fruitspurchased by her?

Thetotal weight of thefruits = (3 ; +4 3) kg

719 14 19
kg=| ==+ |k
(2 4)9(4+4)g

3—3kg 8 kg

2 4
Suman studiesfor 55 hoursdaily. Shedevotes 25 hoursof her time

for Science and M athematics. How much time does shedevotefor
other subjects?

. 2 17
Total time of Suman’sstudy = 55 h= 3 h

14
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17 14
Thus, timedevoted by her for other subjects= ( - )
17x5 14><3) h = (85—42) h
15 L 15
43 13
=— 2—
15 h= 15 n

ExERcISE 2.1

. Solve
3 7 2
2—— iy 4+— —+—
() 2-% (i) 4+3 (i)
7 2 3 2 .1 1 .5
—+= ) 2=+3= iy 8=-3=
M 107572 W %37 SRCIN
. Arrangethefollowing in descending order:
2238 N 137
0 9370 M 5770

. Ina“magic square’, the sum of the numbersin each row, in each columnand along
thediagona isthesame. Isthisamagic square?

Ll 2] 2
11| 11 | 11
S| 2| 7 (Alongthefirstrow i+2 3_15)
11| 11 11 11 11 11 11
el L] 8
11 11 | 11
A
A lar sheet of paper is 122 cmlongand 102 cmwide. 5 3
. A rectangular sheet of paper is > cmlongan 3 cmwide. Ecm ; 3§cm
Find itsperimeter. 2—cm
. Findthe perimetersof (i) A ABE (ii) therectangle BCDEinthis g 4 E
figure. Whose perimeter isgrester? 7
—cm
3 6
. Sdil wantsto put apictureinaframe. Thepictureis 7§ cmwide. D

3
Tofitintheframethe picture cannot bemorethan 7 1o &M wide. How much should

thepicturebetrimmed?.
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3
7. Rituate 5 part of an apple and the remaining applewas eaten by her brother Somu.
How much part of the apple did Somu eat? Who had the larger share? By how
much?

7
8. Michad finished colouringapicturein o hour. Vaibhav finished colouringthesame

3
picturein 4 hour. Who worked longer? By what fractionwasit longer?

2.3 MULTIPLICATION OF FRACTIONS

You know how tofind theareaof arectangle. It isequa tolength x breadth. If thelength
and breadth of arectangleare 7 cm and 4 cm respectively, thenwhat will beitsarea? Its
areawould be 7 x 4 = 28 cm>.

1
What will be the area of the rectangleif its length and breadth are 75 cm and
I 15 7

1 1 15
35 cmrespectively? Youwill say it will be7§ x 35 =3 %3 cn. Thenumbers?

7
and 5 arefractions. To cdculate the areaof the given rectangle, we need to know how to

multiply fractions. Weshdl learn that now.

2.3.1 Multiplication of a Fraction by a Whole Number

1
Observethepicturesat theleft (Fig 2.1). Each shaded partis 2 part of
D acircle. How much will the two shaded parts represent together? They
1
/

\\ /,
N /
o
S B
I\
' I s | . 1 1 1
NP AP Wlllrepr&entz+z = ZXZ'

Fig21  Combining thetwo shaded parts, we get Fig2.2. What part of acircle doesthe

\
1

2
shaded partin Fig 2.2 represent? It represents 2 part of acircle.
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The shaded portionsin Fig 2.1 taken together are the same asthe shaded portionin
Fig2.2,i.e,wegetFig2.3.

YN

1
\L N s N
\\l// \\L// \\J//
Fig 2.3
1 2
2X=— = =
or 1-2°
Canyou now tell what thispicturewill represent? (Fig 2.4)
—1 r— I__]‘_"
| .
--- f--- b--- =
| I I | | I I
L— 1 L1 1 L L
Fig 2.4
Andthis?(Fig2.5)
—1 T T —1
1 EET ]
: I = I
|
L1 el 1 1 _ 1
Fig 2.5
. 1
LetusnowfmdeE.
Wh 3xl—l+l+l—§
ehave 272727272
Wedsoh 1,1,1_ 14141 3a 3
cdsohave 22727 2 T2 72
< gl ¥ _3
2 T2
Similar 2x52 25 _,
maly 3 3
Canyoutell 3><§:? 4><:—53=?

122 3
Thefractionsthat we considered till now, i.e., 5'3'7 and 5 were proper fractions.
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For improper fractionsalso we have,

5 2x5 10
2X— = —— = —
3 3 3
8 7
3xX= =2 4x— =9
Try, 7 =7 5 P

Thus, to multiply a whole number with a proper or an improper fraction, we
multiply the whole number with the numerator of the fraction, keeping the
denominator same.

1. Find: (a) $><3 (b) gXG (© 3><% (d) =x6

! L 2_4
2. Represent pictorialy : 2><§—§

To multiply a mixed fraction to a whole number, first convert the
Y 1HESE mixed fraction to an improper fraction and then multiply.

o 3
Find: (i) 5X27 Therefore, 3)(2; = 3x 1—9 5—77 = 8%_

(i) 1_X6 Smilarly, 2><4§ = 2><2—52 )

éf gi Fraction as an operator ‘of’
W Observethesefigures(Fig 2.6)
Thetwo squaresareexactly smilar.

1
Each shaded portion represents > of 1.

1
S0, both the shaded portionstogether will represent 5 of 2.

1
Combinethe 2 shaded 5 parts. It represents 1. \ /

1 1
So,wesayE of2isl.WecanaIsogetitasE x2=1

1 1
Thus,50f2:5 x2=1 Fig 2.6
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Also, look at thesesimilar squares (Fig 2.7).

1
Each shaded portion represents > of 1.

1
S0, both the shaded portionsrepresent 5 of 3. \ /
Combinethe 3 shaded parts.

1. 3
Itrepres;entsl2 e, 5

Fig 2.7

S0, + of 3is > . Also, = x3= >
,20 ISz. 33,2 =5

Th 1 f3—l><3—3
us, 5 of 3= =5

Soweseethat ‘of ' represents multiplication.

Faridahas 20 marbles. Reshmahas %th of the number of marbleswhat .

Faridahas. How many marblesReshmahas?As, ‘of * indicatesmultiplication,

0, Reshmahas %x 20 =4 marbles.

. 1 o1 16
Similarly, wehaveaof 16is 5><16 =5 = 8.

TrYy THESE

1 1 2
Canyoutdl, whatis(i) EOf 107, (ii) ZOf 167, (iii) 5 of 25?

1
ExampLE 5 Inaclassof 40 students 5 of thetotal number of studetnsliketo study

2
English, S of thetotal number liketo study mathematicsand theremaining

studentsliketo study Science.
(i) How many studentsliketo study English?
(i) How many studentsliketo study Mathematics?
(i) What fraction of thetotal number of studentsliketo study Science?

SoruTtioN  Tota number of studentsin the class= 40.

1
(i) Ofthese 5 of thetotal number of studentsliketo study English.
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1 1
Thus, the number of studentswho liketo study English= 3 of 40= g% 40 =8,

(i) Tryyoursdf.

(i) Thenumber of studentswho like Englishand Mathematics= 8+ 16 = 24. Thus, the
number of studentswho like Science=40—-24=16.

Thus, therequired fractionis ig

EXERCISE 2.2

1. Whichof thedrawings(a) to (d) show :

0 2 W 2 @) 32 W 3

BB I

© I @ \7'(;
__L_JdoL_1__1'"_ N

2. Somepictures(a) to (c) aregiven below. Tell which of them show:

0 3x%_§ (i) 2><1 2 (i) 3><3—2l
| | L 11 H
i | L | =
E | | ! —
(©

3. Multiply and reduceto lowest form:

0) 7><§ (i) 4><:_13 (i) 2><g W) 5><§ o) §><4

M) 2x6 i) 11xd i) 20 () 13T @) 15x
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4. Shade (i) %ofthecirclesinbox(a) (i) % of thetrianglesin box (b)
(iii) g of the squaresin box (c).
ONONG®, A A A OOoOood
000 AAA ml=l=l=l=
ONONG®,
00O AAA oOoooo
@ (b) (©

5. And:

@ %of () 24 (i) 46  (b) %of () 18 (i) 27

(©) %of () 16 (i) 36  (d) gof () 20 (i) 35

6. Multiply and expressasamixedfraction:

1 3 1
(@ 3X5§ (b) 5><6Zr (c) 7><2Zr
(d) 4><6:—13 (e) 3%><6 (f) 3§><8
Lo 22 gy 42 So ) 35 (i) o2
7. Hnd (9) > of (i) 1 (i) 9 (b) 8of (1) 36 (i) 93

8. Vidyaand Pratap went for a picnic. Their mother gave them a water bag that

2
contained 5 litres of water. Vidyaconsumed S of thewater. Pratap consumed the

remaining water.
() How muchwater did Vidyadrink?

(i) What fraction of thetota quantity of water did Pratap drink?

2.3.2 Multiplication of a Fraction by a Fraction

Faridahad a9 cmlong strip of ribbon. Shecut thisstrip into four equal parts. How did she
doit?Shefolded thestrip twice. What fraction of thetotal lengthwill each part represent?

9
Each part will be 2 of the strip. Shetook one part and divided it in two equal parts by
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1 9
folding the part once. What will one of the piecesrepresent? It will represent 5 of 4 or

LI
2)(4.

L et usnow see how to find the product of two fractionslike % X

Al ©

[ERN

Todothiswefirstlearntofind theproductslike% X =,

w

1
(@ Howdowefind 3 of awhole? Wedividethewholeinthreeequal parts. Each of

1
Fig 2.8 the three partsrepresents 3 of thewhole. Take one part of these three parts, and

shadeitasshowninFig2.8.

\>

1 1
(b) Howwill youfind > of thisshaded part?Dividethisone-third (:—3 ) shaded partinto

1 1 1 1
two equal parts. Each of thesetwo partsrepr&entsi of 3 e, > X 3 (Fig2.9).

Fig 2.9 1 1

Takeout 1 part of thesetwo and nameit ‘A’ * A’ represents 5 X 3

1
(©) Whatfractionis‘A’ of thewhole?For this, divide each of theremaining 3 partsaso

intwo equal parts. How many such equal partsdo you have now?
Therearesix such equal parts. ‘A’ isone of these parts.
1

So‘A"Efth hole. Th l><}——
,'A s g of thewhole. Thus, 5 x o = .

1
How didwedecidethat ‘ A’ was E of thewhole? Thewholewasdividedin6=2x 3

partsand 1 =1 x 1 part wastaken out of it.

Th 1011 _ 1
LS 2376  2x3
1 1 1x1
101 11
or 2 © 37 2x3
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11
Thevaueof 3 X > can befoundinasimilar way. Divide thewholeinto two equal

partsand then divide one of these partsinthreeequd parts. Take one of these parts. This

will represent 1 x 1 ie 1
3 2776
1 1 1 1x1 . .
Therefore 3 X 576" 3x2 asdiscussed earlier.
Hmce lx}—}xi—l
2 3 3 2 6
. 1 1 1 1 1 1 1
—X— — X = =X = —X —
Find 3 4and4><3,2 5 and 5 2andcheckwhetheryouget
1 1 1 1 1 1 1 1
—X— =T — X< =X —-=Z=X—
3 4 32 5 5 2

Fill intheseboxes:

1011 N _
0 2%x7% 577 W <7 = -
N _ 101 _
e B W 7x5=_|°

1
Example 6  Sushant reads 3 part of abook in 1 hour. How much part of the book

will hereadin 2%3 hours?

1
SoLutioN  Thepart of the book read by Sushantin 1 hour = 3

T ! 1 1
So, the part of the book read by himin 2§ hours= ng 3
11 1 11x1 11
=—X — =— =

573 5x3 15

Letusnowfind 5 x> . Weknowthat > = x5
usnow find 3 x . Weknow 3= 3%°

o L3231 1 153
2% 37 2% 3% 676
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Mg 5. D5 1 5 155
057 ox3 WS X 37537 6

Thisisalso shown by the figures drawn below. Each of these five equal shapes
(Fig 2.10) are partsof five similar circles. Take one such shape. To obtain this shape
wefirst divideacircleinthree equal parts. Further divide each of thesethree partsin
two equal parts. One part out of it isthe shape we considered. What will it represent?

5

1 1 1 1
It will represent > X 3= E.Thetotal of such partswould be 5 x 676

: : 2.7 2 7 _2x7 _14
37 5 Wecanthusflnd3><Sas§xg—3x5—15.

M So, wefind that wemultiply two fractionsas Product of Numefators .
Product of Denominators

Value of the Products
You have seenthat the product of two whole numbersisbigger than each of
thetwo whole numbers. For example, 3x 4=12and 12> 4, 12> 3. What
happensto thevaue of the product when we multiply two fractions?
Let usfirst consider the product of two proper fractions.

C B8 4 3 2
|n.3><7, 2% 3

We have,
Exﬂ‘g §<Z §<i Product islessthan both thefracti
375 15 15 3,15 5 UCLISIessthan eTractions)
1 2
—X— e L
5 7 ’
3 o 21
— X — = —— | e e | e
5 8 40 ’
2 4
— X — = —— | mmmmmme | e
o 9 45 '




FRACTIONS AND DECIMALS

You will find that when two proper fractions are multiplied, the product is less
than both the fractions. Or, we say the value of the product of two proper fractions
is smaller than each of the two fractions.

Check thisby constructing fivemore examples.
Let usnow multiply two improper fractions.

Z><§—3—5 £>Z £>§ Product isgreater than both thefracti
3°5° 6 6 36 2 uct isgreater than efractions
6 o 24
— X —=—— |  mmmmmmmm mmmmmmee | e ——————
5 3 15 ’
9 7 63
— X —=—— | mmmmmmmm mmmmmmee | e —————
2 o 8 '
3.8 24
— === || cotcocos commmmoe ] i e e Y B Y e e e e e
o 7 14 ’
We find that the product of two improper fractions is greater than each of the
two fractions.
Or, the value of the product of two improper fraction is more than each of the
two fractions.
Congtruct fivemore examplesfor yourself and verify the above statement.
2 7
L et usnow multiply aproper and animproper fraction, say 3 andg .
Weh 2 7 14 H 14<7 d14>2
c0L = i i
e 3¥sTs ¥ 5 5 @573

Theproduct obtainedislessthan theimproper fraction and greater than the proper fraction
involvedinthemultiplication.

i 6.2 8 4

Chec |tor5x7, 3x5.
EXERCISE 2.3

1. And:

1 1 3 4
0] 2 of @ 2 (b) 5 (© 3
1 2 6 3
(ii) 2 of @ 9 (b) 5 (© 0
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2. Multiply and reduceto lowest form (if possible) :

2 2 . 2.7 6 9 3
0 222 @ 3 W) ™ 2%
W T M) oxo ) gx
2 10

3. For thefractl onsgivenbelow::
(@ Multiply and reducethe product to lowest form (if possible)

(b) Tell whether thefraction obtained isproper or improper.
(c) If thefraction obtainedisimproper then convert it into amixed fraction.

2 1 2.7 3. .1 5 .3
—xb= iy 6=Xx— i) —=x5= —X2=

0 5% W %59 W 223 M) %7
2 .4 3 4 3
3=X= ) 2-x3 3—

V) 32 M) 2 vi)) 32x¢

4. Whichisgrester :

2.8 3.5 1.6 2.3

0)704 or gof g (i) 5 0f - o Sof

5. Saili plants4 saplings, inarow, in her garden. The distance between two adjacent

saplingsis % m. Find the distance between thefirst and thelast sapling.

6. Lipikareadsabook for 1% hoursevery day. Shereadsthe entire book in 6 days.

How many hoursinall wererequired by her to read the book?

3
7. Acarruns16kmusing 1litreof petrol. How much distancewill it cover using ZZ

litresof petrol.
. . . 2 10
8. (a8 (i) Providethenumberinthebox| ], suchthat §XD =30

(if) Thesimplest form of thenumber obtainedin| ]is

L7 3 24
S //% (b) (i) Providethe number inthebox| ], such that gXD=7—5’)

(if) Thesimplest form of thenumber obtainedin[ ]is

2.4 DiIvisioN oF FRACTIONS

John hasapaper strip of length 6 cm. He cutsthisstripin smaller stripsof length 2 cm
each. You know that hewould get 6 + 2 =3 strips.
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3
John cutsanother strip of length 6 cminto smaller stripsof length 5 cmeach. How
) ) ) 3 .
many stripswill he get now?Hewill get 6+ 5 strips.

15 3
A paper grip of length Ecmcmbewtintosmdlerstripsof length > cmeachtogive

153
> T Ppieces.
So, wearerequired to divideawhole number by afraction or afraction by another

fraction. Let ussee how to do that.

2.4.1 Division of Whole Number by a Fraction

1
Let usfind 1+§ .

Wedivideawholeinto anumber of equal partssuch that each partishalf of thewhole.

1 1
The number of such half (5 ) partswould be 1+ = . Observethefigure (Fig 2.11). How

2
many half partsdo you see?
Therearetwo half parts.
So 1+E:2. Also 1><2:1x2:2. Thus,1+E:1x%
’ 2 B 2 1

1 1 .
Similarly,3+z = number of 2 partsobtained when each of the3whole, aredivided ~ Fig 2.11

1
into 2 equal parts= 12 (FromFig 2.12)

Fig 2.12

4 1 4
Observe also that, 3><i = 3x4 =12. Thus, 3+Z:3XT =12.

. . 1 2
Findinasimilar way, 3+ Eand 3><1 .
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Reciprocal of a fraction
2
The number 7 can be obtained by interchanging the numerator and denominator of
1 N T 3. . o]
5 or by inverting 5 .Smilarly, 1 isobtained by inverting 3

L et usfirst seeabout theinverting of such numbers.
Observethese productsandfill inthe blanks:

1 5 4

IxX= =1 —X— = e
7 4 5

1 2

X9 = . D, G =

9 7 1

2 3 2x3 6 )

—X— = — = —=1 | - X— =1

3 2 3x2 6 9

Multiply fivemoresuchpairs.

The non-zero numbers whose product with each other is 1, are called the

5 9 9 5
reciprocals of each other. Soreciprocal of §is§ and thereciprocal of 5 is§.What
. _ 1 2
isthereceiprocal of 5? 2 ?

2 3
Youwill seethat thereciprocal of 3 isobtained by invertingit. You get 5

THINK, Discuss AND WRITE

(i) Will thereciprocal of aproper fraction beagain aproper fraction?
(i) Will thereciproca of animproper fraction beagain animproper fraction?
Therefore, we can say that

1+E = 1><2 = 1x reciproca ofi.

2 1 2
3+E = 3><ﬂ = 3xreciprocal of — .

4 1 4

1
3+§ = e =

. 3 4

So, 2+, = 2xreciprocal of = 2><§-
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Thus, to divide a whole number by any fraction, multiply that whole number by
the reciprocal of that fraction.

Find: () 7—§ (i) 6—7 (iii) 2——

g
® \\hile dividing a whole number by a mixed fraction, first convert the mixed M
fraction into improper fraction and then solve it.

2 12 1 10

e . Fnd: (i) 6+ 5—
2.4.2 Division of a Fraction by a Whole Number 3
. 4
® Whatwill be >+ 37 (i) 7+ 2=
4 7
Based lier observati h '3-3—§—§ §><}—£—1
on our earlier observationswe ave.ZT = 2*1"2%3° B2
2 1
SO,E+7 ==—x=-= ? Whatis§+6, 2+8?
3 3 7 7 7

® Whiledividing mixed fractionsby whole numbers, convert the mixed fractionsinto
improper fractions. That is,
22+5 = §+5 = emm—-- . 42—3 e . 2:—3—2 e
3 3 "5 "5

2.4.3 Division of a Fraction by Another Fraction

5
We can now find 376"
1 5 1 i 5 1 5 2
3%6 = :—3x reuprocalofgz :_3)(6: 5
8 2_8 2 1 3
Similarly, §_§ 5 x reciproca of - 3 and, > + 2 =?

3.1 1 3 1 3 109
Find () £+5 @ S+¢ (i) 25+c ) Sg*3
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EXERCISE 2.4

Find:
3
12+ —
() 12+

W 3+2;

(i) 14+g

(Vi)

5+3ilr
7

(if)

8+Z
3

proper fractions, improper fractionsand whole numbers.

3
(O

12
V) =
Find:

7
0 372
(v)
Find:
0]

2

2 1

52

2.4t
5

o) £+l

3E+4

(i)

(i)

(Vi)

(i)

(Vi)

973
1 .2

- 3_+1_ e 2_+1_

(vii) 5 3(vul) s

Ik 0l o

(if)

(if)
(vii)

(if)

7 7

1.1

V) 23+

7
1

11

13

S0

4+§

tv) 4+3

Find thereciprocal of each of thefollowing fractions. Classify thereciprocalsas

)

(iv) 4%+3

;1.8
2 3

2.4 How WELL HAVE YouU LEARNT ABOUT DECIMAL NUMBERS

You havelearnt about decimal numbersintheearlier classes. Let usbriefly recall them
here. Look at thefollowing table and fill up the blank spaces.

Hundreds | Tens|Ones | Tenths | Hundredths | Thousandths | Number

= | = | =

(100) 0| @ | {719 100 1000
2 5 3 1 4 7 253.147
6 2 9 3 2 (N
0 4 3 1 9 2 |
........ 1 4 2 5 1 514.251
2 | 6 5 1 2 236.512
........ 2 | 5 3 724.503
6  |... 4 | .. 2 | 614.326
0 1 0 5 3 0 | e,
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Inthetable, youwrotethe decima number, givenitsplace-valueexpansion. You can
do the reverse, too. That is, given the number you can write its expanded form. For

1

1 1
example, 253.417=2x100+5x10+3x1+4x (E) +1x (m) +7x (m)

John has Rs 15.50 and Salmahas Rs 15.75. Who hasmore money? To find thiswe
need to comparethe decimal numbers 15.50 and 15.75. To do this, wefirst comparethe
digitsontheleft of thedecimal point, starting fromtheleftmost digit. Hereboth thedigits 1
and 5, to theleft of thedecimal point, are same. So we compare thedigitson theright of
the decimal point starting from the tenths place. We find that 5 < 7, so we say
15.50 < 15.75. Thus, Salmahas more money than John.

If thedigitsat thetenths place are also samethen comparethedigitsat the hundredths
placeand so on.

Now compare quickly, 35.63 and 35.67; 20.1 and 20.01; 19.36 and 29.36.
Whileconvertinglower unitsof money, length and weight, totheir higher units, weare

3
required to use decimals. For example, 3 paise = Rs ——=Rs 0.03, 59 =

100 1000 9
=0.005kg, 7cm=0.07 m.
Write 75 paise=Rs , 250g= kg, 85cm= m.
We also know how to add and subtract decimals. Thus, 21.36 + 37.35is
21.36
+ 37.35
58.71
What isthevalueof 0.19+2.3?
Thedifference29.35-4.56is 29.35
— 04.56
24.79

Tell thevalueof 39.87 — 21.98.

EXERCISE 2.5

1. Whichisgreater?
() 0.50r0.05 () 0.70r0.5 (i) 7or0.7
(v) 1.370r149 (v) 2.030r 2.30 (vi) 0.8 or0.88.
2. Expressasrupeesusingdecimals:
() 7pase (i) 7rupees7paise (i) 77rupees77 paise
(v) S0paise (v) 235pase.
3. (i) Express5cminmetreandkilometre  (ii) Express35mmincm, mandkm
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0.

Expressinkg:

() 2009 (i) 34709 (i) 4kg8g (iv) 2598mg
Writethefollowing decimal numbersin the expanded form:

(i) 20.03 (i) 2.03 (i) 200.03 (iv) 2.034

Writetheplacevaueof 2inthefollowing decima numbers:
(i) 2.56 () 21.37 (i) 1025 (v) 942 (v) 63.352.

Dinesh went from place A to place B and from

theretoplace C. Ais7.5kmfromB and B is A B

12.7 kmfrom C. Ayub went from place A to place

D andfromthereto placeC. D is9.3kmfrom A c
and Cis11.8 km from D. Who travelled more D

and by how much?

Shyamabought 5 kg 300 g applesand 3 kg 250 g mangoes. Saralabought 4kg 800g
orangesand 4 kg 150 g bananas. Who bought morefruits?

How much lessis28 kmthan 42.6 km?

2.6 MUuLTIPLICATION OF DECIMAL NUMBERS

Reshma purchased 1.5kg vegetable at the rate of Rs 8.50 per kg. How much money
should she pay? Certainly it would be Rs (8.50 x 1.50). Both 8.5 and 1.5 are decimal
numbers. So, we have come across asituation where we need to know how to multiply

two decimals. Let usnow learn themultiplication of two decimal numbers.
Firstwefind 0.1 x 0.1.

Now01—i3001 01—i 1. —i—om
10 10 10  10x10 100

Let usseeit’'spictoria representation (Fig 2.13)

1
Thefractlon — repreﬁents 1 part out of 10 equal parts.

1

The shaded part in the picturerepresents — 10"

Weknow that,

1 1

1 1
X — — —
1010 means 10 of 10 So, dividethis

1
— ‘h part into 10 equal parts and take one. part

out of it. Fig 2.13
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Thus, wehave, (Fig 2.14).

e

Fig 2.14

1
The dotted square is one part out of 10 of the f)th part. That is, it represents

1,1 0.1x0.1
10 ‘10 O 01x0.1L.

Can the dotted square be represented in some other way?

How many small squaresdoyoufindinFig 2.14?

Thereare 100 small squares. So the dotted square represents one out of 100 or 0.01.
Hence, 0.1 x 0.1 = 0.01.

Notethat 0.1 occurstwo timesin the product. In 0.1 thereisonedigit to theright of
thedecima point. In0.01 therearetwo digits(i.e., 1+ 1) totheright of the decimal point.

Let usnow find 0.2 x 0.3.

2 3

= —X—

We have, 0.2 x 0.3 1010

) 1 1 . .
Aswedidfor —© — | let usdivide the square into 10
10 10

: lele
equal parts and take three parts out of it, to get 0 Agan A4

divide each of thesethree equal partsinto 10 equal partsand

taketwo from each. We get 2 X 3 :
10 10

2 _3
The dotted squaresrepresent 0 X 09 0.2x0.3.(Fig2.15)

Sincethere are 6 dotted squares out of 100, so they also
reprsent 0.06. Fig 2.15
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Thus, 0.2 x 0.3 =0.06.
Observethat 2 x 3= 6 and thenumber of digitstotheright of thedecimal pointin
0.06is2(=1+1).
Check whether thisappliesto 0.1 x 0.1 aso.
Find 0.2 x 0.4 by applying these observations.
While finding 0.1 x 0.1 and 0.2 x 0.3, you might have noticed that first we

multiplied them aswhole numbersignoring thedecimal point. In0.1x 0.1, wefound
01x0lorlx 1 Smilarlyin0.2x 0.3wefound02x 03 or2x 3.

Then, we counted thenumber of digitsstarting from therightmost digit and moved
towards|eft. Wethen put the decimal point there. The number of digitsto be counted
is obtained by adding the number of digitsto theright of the decimal point in the
decimal numbersthat arebeing multiplied.

Letusnow find 1.2 x 2.5.

Multiply 12 and 25. We get 300. Both, in 1.2 and 2.5, thereis 1 digit to theright
of thedecimal point. So, count 1+ 1 =2 digitsfrom therightmost digit (i.e., 0) in 300
and movetowardsleft. Weget 3.00 or 3.

Findinasmilarway 1.5x 1.6,2.4% 4.2.

Whilemultiplying 2.5and 1.25, youwill first multiply 25 and 125. For placing the
decimal in the product obtained, youwill count 1+ 2 =3 (Why?) digitsstarting from
therightmost digit. Thus, 2.5 x 1.25=3.225

Find 2.7 x 1.35.

1. And: (i)27x4 (i) 1.8x 1.2 (iii) 2.3% 4.35
2. Arrangethe productsobtainedin (1) in descending order.

ExavprLE 7 Thesideof anequilatera triangleis3.5cm. Finditsperimeter.

Sovution  All thesidesof anequilatera triangleareequal .
So, length of eachside=3.5cm
Thus, perimeter =3 x 3.5cm=10.5cm

ExampLE 8 Thelength of arectangleis7.1 cmanditsbreadthis2.5cm. What
istheareaof therectangle?

SoLuTioN  Lengthof therectangle=7.1cm
Breadth of therectangle=2.5cm
Therefore, areaof therectangle=7.1x 2.5cm?=17.75cm?
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2.6.1 Multiplication of Decimal Numbers by 10, 100 and 1000

23 235
Reshmaobservedthat 2.3 = 10 whereas2.35= 100" Thus, shefound that depending

onthepostion of thedecimal point thedecima number can be convertedto afractionwith
denominator 10 or 100. Shewondered what would happeniif adecimal number ismultiplied
by 10 or 100 or 1000.

Let usseeif wecanfind apattern of multiplying numbersby 10 or 100 or 1000.
Havealook at thetable given below andfill inthe blanks:

176
176 x 10 = =X 10=17.6 235x10=__ |12356x10=
176
176 x 100 = 7--x 100= 176 0r 176.0| 235 x100=___ | 12.356 x 100=__
176
1.76 x 1000 = 7 x 1000= 1760 or |2.35x1000=___ | 12.356 x 1000=__|
1760.0
5
05x10= 5 x100=5 ; 05x100=__ ; 05x1000=__

Observethe shift of thedecimal point of the productsin thetable. Herethe numbers
aremultiplied by 10,200 and 1000. In1.76 x 10=17.6, thedigitsaresamei.e,, 1, 7 and
6. Doyou observethisin other productsaso?Observe 1.76 and 17.6. Towhich sidehas
thedecimal point shifted, right or left? The decimal point has shifted to theright by one
place. Notethat 10 hasone zero over 1.

In 1.76x100 = 176.0, observe 1.76 and 176.0. To which side and by how many
digitshasthe decimal point shifted? The decimal point has shifted to theright by two
places.

Notethat 100 hastwo zeros over one.
Do you observesmilar shifting of decimal point in other productsaso?

So we say, when a decimal number ismultiplied by 10, 100 or 1000, the digitsin
the product the are same as in the decimal number but the decimal

point in the product is shifted to the right by as, many of places as
there are zeros over one.

Based on these observationswe can now say : 8 (1)2x 180
i) 1.2x
.07 x 10 = 0.7, 0.07 x 100 = 7 and 0.07 x 1000 = 70.
0.07 x 10=10.7, 0.07 x d 0.07 x 1000 = 70 (i) 56.3 x 1000

Canyounowtell 297 x10=? 297x100=? 2.97x1000="7
Can you now help Reshmato find thetotal amounti.e., Rs8.50 x 150, that she has
to pay?
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EXERCISE 2.6

1. And:
() 02x6
(v) 0.05x7

3. Find
() 1.3x10

5. And:
() 25x0.3
(v) 0.5x0.05

9.5

decima numberstoo!

(i) 36.8x 10

(i) 8x46
(vi) 211.02x 4

(i) 0.1x517
(vi) 11.2x0.15

(viil) 10.05x 1.05 (X) 101.01 x 0.01

be == cm. Isshe correct?
19

(x) 0.9 x 100

(i) 2.71x5
(vi)) 2x0.86

(i) 153.7 x 10
(v) 31.1x100 (i) 156.1x 100 (vi) 3.62 x 100
X 05x10 (x) 0.08x 10

4. Atwo-wheder coversadistanceof 55.3kminonelitreof petrol. How much distance
will it cover in 10 litresof petrol?

(i) 0.2 x 316.8
(vii) 1.07 x 0.02

(V) 20.1x4

2. Findtheareaof rectanglewhoselengthis5.7cm and breadthis3 cm.

(V) 168.07 x 10
(viii) 43.07 x 100
(xii) 0.03 x 1000

(v) 1.3x31

(x) 100.01x 1.1

2.7 DivisioN oF DEciMAL NUMBERS

Savitawas preparing adesign to decorate her classroom. She needed afew coloured
stripsof paper of length 1.9 cm each. She had astrip of coloured paper of length 9.5cm.
How many piecesof therequired length will sheget out of thisstrip? Shethought it would

2.7.1 Division by 10, 100 and 1000

Let usfind thedivision of adecima number by 10, 100 and 1000.

Consider 31.5+ 10.

315- 10—3—15><i-3—15—315
Y7710 10 T 100 T T
S'milarly,31.5+100:315<> L _315 =0.315
10 100 1000

Both 9.5 and 1.9 are decima numbers. So we need to know the division of

Let usseeif wecanfind apattern for dividing numbershby 10, 100 or 1000. Thismay
help usin dividing numbersby 10, 100 or 1000 in ashorter way.

31.5+10=3.15
31.5+ 100 =0.315
31.5+1000 = 0.0315

2315+ 10=
2315+ 10=_
2315+ 1000=_

15+10=__
15+100=___
15+1000=___

29.36+10=
29.36+100=___
29.36+1000=
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Take 31.510 = 31.5. In 315 and 3.15, the digits are

samei.e., 3, 1, and 5 but the decimal point has shifted in the
quotient. To which side and by how many digits? The decimal And: () 2354+ 10
point has shifted to the left by one place. Note that 10 hasone %“ (i) 235.4+100
zero over one. .

Consider now 315+ 100 = 0.315. In 315 and 0.315 the |27/ ) 280 = 1000
digitsaresame, but what about the decimal point inthe quotient?
It has shifted to theleft by two places. Note that 100 hastwo zeros over one.

So we can say that, while dividing a number by 10, 100 or 1000, the digits of the
number and the quotient are same but the decimal point in the quotient shifts to the
left by as many places asthere are zeros over one. Using this observation let us now
quickly find: 2.38+10=0.238, 2.38+ 100 =0.0238, 2.38 + 1000 = 0.00238

2.7.2 Division of a Decimal Number by a Whole Number

Let usfind 6_24 Remember weasowriteitas6.4 + 2.

() 357+3=7,
64 64 1 (i) 255+3=7?

A4+2=—+2=—X— i ions.
So, 6.4+2 10 2 10 2aslearntmfra(:tlons

64x1 1x64 1 64 1 32
10x2 10x2 10 2 10 10
Or, let usfirst divide 64 by 2. Weget 32. Thereisonedigit to theright of the decimal
point in 6.4. Placethe decimal in 32 such that therewould beonedigit toits
right. Weget 3.2 again.
Tofind 19.5+ 5, first find 195 +5. We get 39. Thereisonedigit to the
right of thedecimal pointin 19.5. Placethedecimal pointin 39 suchthat there () 4315+5="7

3.2

Rz

A

would beonedigittoitsright. Youwill get 3.9. (i) 8244+6="7
Now. 12.96 4_1296;4_1296X1_ 1 .12% 1 X324 = 3.4
O &0+ %% 900 " T 100 47100 4 100 %

Or, divide 1296 by 4. You get 324. Therearetwo digitsto theright of thedecimal in
12.96. Making smilar placement of thedecimal in 324, you will get 3.24.

Note that here and in the next section, we have considered only those TRrRY THESE

divisionsinwhich, ignoring the decimal, the number would becompletely — 5+ (i) 155+5
divisible by another number to giveremainder zero. Like, in19.5+ 5, the - 12' -
number 195 when divided by 5, |eavesremainder zero. (i) 126.35 +

However, there are Situationsin which the number may not be completely
divisible by another number, i.e., wemay not get remainder zero. For example, 195+ 7.
Weded withsuch situationsinlater classes.

Thus, 40.86 - 6 = 6.81
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ExampLE 9 Findtheaverageof 4.2,3.8and 7.6.
42+3.8+76 156

SoLuTion Theaverageof 4.2,3.8and 7.6is s =—3 = 5.2.
2.7.3 Division of a Decimal Number by another Decimal
Number

Let fdis 255+ 0.5.
usfind -5z i.e,

255 5 255 10

Wehave 25.5+ 05_1_O_E_1_O €=51. Thus, 25.5+ 05=51

5
05 , wefind that thereis onedigit to theright of the

decimal in 0.5. Thiscould be converted to whole number by dividing by 10. Accordingly
25.5wasalso converted to afraction by dividing by 10.

Or, we say the decimal point was shifted by oneplacetotherightin 0.5to makeit 5.
So, therewas ashift of onedecimal point totheright in 25.5 also to makeit 255.

225 225
e 25015 =7 = 10 =1 [

203 7.75 42.8 5.6

5.2
Find 0T dTmasmnarway Find: (I) ~5¢ 025 (i) == 0.02 (iii) — 14

Let usnow find 20.55+ 1.5.

What do you observe? For ——

We canwriteit isas 205.5 + 15, as discussed above. We get 13.7. Find % 231

0.3

33.725 ... 33725

Consider now, .Wecanwriteit as

(How?) and we get the quotient

as134.9. How will you find 02—073 ?Weknow that 27 can bewritten as27.0.
27 21 OO 2700
003 003 3

ExavmprLE 10 Eachsdeof aregular polygonis2.5cminlength. The perimeter of the
polygonis12.5cm. How many sidesdoesthe polygon have?

o,

SoLuTION The perimeter of aregular polygonisthe sum of thelengthsof all its
equal sides=12.5cm.
_ _ 125 125
Length of eachside=2.5cm. Thus, thenumber of sides= 55 = o5

Thepolygonhas5 sides.
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ExampLE 11 A car coversadistanceof 89.1 kmin 2.2 hours. What isthe average

distance covered by itin 1 hour?

SoLuTtiON Distance covered by the car = 89.1 km.
Timerequired to cover thisdistance= 2.2 hours.
89.1 891

So distance covered by itin 1 hour = 50 T T 40.5 km.

EXERCISE 2.7

1. And:
i 04+2 @) 035+5 (i) 248+4
(v) 651.2+4 (i) 1449 +7 (i) 3.96+4
2. And:
(i) 48+10 (i) 525+ 10 (i) 0.7+10
(v) 27223+10 (vi) 0.56 + 10 (vii) 3.97 +10
3. FAnd:
(i) 2.7+ 100 (i) 0.3+ 100 (i) 0.78 + 100
(v) 4326+100 (v) 23.6-+100 (vi) 98.53 + 100
4. Hnd:

() 7.9+1000 (i) 26.3+1000 (i) 38.53+ 1000

(V) 128.9+1000 (v) 0.5+ 1000

(V) 65.4+6
(vi) 0.80+5

(V) 331+10 &

5. And:
(i) 7+35 (i) 36+0.2 (i) 3.25+05 (iv) 30.94+0.7
(v) 05+025 (M) 7.75+0.25 (vii) 76.5+0.15 (vii) 37.8+14
(x) 273+13
6. A vehiclecoversadistanceof 43.2kmin2.4litresof petrol. How much distancewill

it cover inonelitreof petrol?

WHAT HAVE WE DISCUSSED?

1. Wehavelearnt about fractionsand decima sa ongwith the operations of addition and

subtractiononthem, intheearlier class.

2. Wenow study the operationsof multiplication and divison onfractionsaswell ason

decimals.

3. Wehavelearnt how to multiply fractions. Two fractionsare multiplied by multiplying
their numerators and denominators seperately and writing the product as

5 2x5 10

product of numerators 2
: . For example, — x
product of denominators 3

TR

. 1 1
4. A fraction actsasan operator ‘of . For example, 2 of 2|s§ x2=1.
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10.

(@ Theproduct of two proper fractionsislessthan each of thefractionsthat are
multiplied.

(b) Theproduct of a proper and an improper fraction isless than the improper
fraction and greater than the proper fraction.

() Theproduct of two imporper fractionsisgreater than thetwo fractions.

A reciprocal of afractionisobtained by inverting it upsidedown.

We have seen how to dividetwo fractions.

(@ Whiledividing awholenumber by afraction, we multiply the whole number
with thereciprocal of that fraction.

For example, 2+§: 2x§:£)
5 3 3
(b) Whiledividing afraction by awhole number we multiply thefraction by the

reciprocal of thewhole number.

For example, Z+7=Z><£:£
3 3 7 21
(c) Whiledividing onefraction by another fraction, wemultuiply thefirst fraction by
thereciprocal of the other. So, g+ 52,7 14 .
3 7 3 5 15
Wea solearnt how to multiply two decimal numbers. Whilemultiplying two decimal
numbers, first multiply them aswholenumbers. Count thenumber of digitstotheright
of thedecimal point in both thedecimal numbers. Add the number of digits counted.
Put the decimal point in the product by counting the digitsfrom itsrightmost place.
The count should bethe sum obtained earlier.
For example, 0.5 % 0.7 =0.35

Tomultiply adecimal number by 10, 100 or 1000, we movethedecimal pointinthe
number to theright by asmany placesasthereare zerosover 1.

Thus 0.53x10=5.3, 0.53x100=53, 0.53x 1000 =530

We have seen how to divide decimal numbers.

(@ Todivideadecima number by awholenumber, wefirst dividethem aswhole
numbers. Then placethedecimal point inthequotient asin the decima number.
For example, 8.4+4=2.1
Notethat herewe consider only those divisionsinwhichtheremainder iszero.

(b) Todivideadecima number by 10, 100 or 1000, shift thedigitsinthedecimal
number to the left by as many places as there are zeros over 1, to get the
quotient.

So, 23.9 + 10 = 2.39,23.9 + 100 = 0.239, 23.9 + 1000 = 0.0239

(©) Whiledividing two decima numbers, first shift thedecimal point totheright by
equal number of placesin both, to convert the divisor to awhole number. Then
divide. Thus,2.4+0.2=24+2=12.

— = —



