Comparing
Quantities

8.1 INTRODUCTION

Inour daily life, thereare many occasionswhen we comparetwo quantities.
Supposewe are comparing heights of Heenaand Amir. Wefind that

1. Heenaistwotimestdler than Amir.
Or

1
2. Amir’sheightisE of Heena sheight.

Consider another example, where 20 marbles are divided between Ritaand 150cm 75¢cm
Amit such that Ritahas 12 marblesand Heena Amir
Amit has8 marbles. We say,
3
1. Ritahas 5 timesthe marblesthat Amit has.
Or

2
2. Amithas 3 part of what Ritahas.

Yet another exampleiswherewe compare —

speeds of a Cheetah and aMan.

The speed of aCheetahis6 timesthe speed

of aMan. X
Or

1 ,
The speed ofaManlsE of the speed of Speed of Cheetah Speed of Man
the Chestah. 120 km per hour 20 km per hour
Doyou remember comparisonslikethis?In ClassVI, we havelearnt to make comparisons

by saying how many times one quantity is of the other. Here, we seethat it can also be
inverted and written aswhat part one quantity isof the other.
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Inthegiven cases, wewritetheratio of theheightsas:

Heena' sheight : Amir’sheightis150: 75 or2: 1.

Canyou now writetheratiosfor the other comparisons?

These arerdative comparisonsand could be samefor two different situations.

If Heena'sheight was 150 cmand Amir’ swas 100 cm, thentheratio of their heightswould be,

150 3
Heena sheight : Amir'sheight=150: 100= 100 =5 or3:2

Thisissameastheratio for Rita’sto Amit’sshare of marbles.

Thus, we seethat theratio for two different comparisonsmay bethe same. Remember
that to compare two quantities, the units must be the same.

ExampLE 1 Findtheratio of 3kmto 300 m.

SoLuTioN  First convert both the distancesto the same unit.
So, 3 km=3x 1000 m= 3000 m.
Thus, therequiredratio, 3km: 300 mis3000:300=10: 1.

8.2 EguivaLENT RATIOS

Different ratios can al so be compared with each other to know whether they areequivaent
or not. To do this, we need to writetheratiosin theform of fractionsand then compare
them by convertingthemtolikefractions. If theselikefractionsareequal, we say thegiven
ratiosareequivalent.

ExampPLE 2 Aretheratios1:2and 2:3 equivaent?

SorLuTioN  Tocheck this, we need to know whether % = % .
e 1_1x3_32_2x2_4
ehave, 2 2x3 6'3 3x2 6

3 4 1 2
. 3.2 ) 1.2
Wefind that 6<% , Which meansthat BER

Therefore, theratio 1:2 isnot equivaent to theratio 2:3.
Useof such comparisons can be seen by thefollowing example.

ExampLE 3 Followingistheperformanceof acricket teaminthe matchesit played:

Year Wins L osses

Last year 8 2 Inwhichyear wastherecord better?
Thisyear 4 2 How canyou say so?
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SoLUTION Lastyear, Wins: Losses=8:2=4:1
Thisyear, Wins. Losses=4:2=2:1

4 2
Obviously,4:1>2:1 (Infractiona form, 1 > T)

Hence, we can say that the team performed better last year.

InClass VI, wehave al so seentheimportance of equivalent ratios. Theratioswhich
areequivalent aresaid to bein proportion. Let usrecall the use of proportions.

Keeping things in proportion and getting solutions

Arunamade asketch of the building shelivesin and drew sketch of her
mother standing besidethebuilding.

Monasaid, “ There seemsto be something wrong with thedrawing”
Canyou say what iswrong?How can you say this?

Inthiscase, theratio of heightsinthe drawing should bethe sameasthe
ratio of actual heights. That is

Actual height of building ~ Height of building in drawing

Actual height of mother - Height of mother in the drawing
Only then would these bein proportion. Often when proportionsare maintained, the
drawing seemspleasing totheeye.
Another examplewhere proportionsare used isin themaking of national flags.

Doyou know that theflagsareaways madein afixed ratio of length to its breadth?
Thesemay bedifferent for different countriesbut aremostly around 1.5: 1or 1.7: 1.

We can take an approximatevalue of thisratioas 3: 2. Eventhelndian post cardis
around thesameratio.

Now, canyou say whether acard withlength 4.5 cmand breadth 3.0cm %
isnear tothisratio. Thatisweneedto ask, is4.5: 3.0 equivalentto 3: 2?

Wenotethat 4.5:3.0=2>-4_3
3.0 30 2
Hence, weseethat 4.5: 3.0isequivalentto 3: 2.

We see awide use of such proportionsin real life. Can you think of some more
gtuations?

We have aso learnt amethod in the earlier classes known as Unitary Method in
whichwefirg find theval ue of oneunit and then theva ue of therequired number of units.

L et us see how both the above methods hel p usto achieve the samething.

il

ExampLE 4 A mapisgivenwithascaeof 2cm=1000km. What istheactua distance
between thetwo placesinkms, if thedistanceinthemapis2.5cm?
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SoLuTION
Arun doesit likethis Meera doesit like this
Let distance=xkm 2 cm means 1000 km.
1000
then, 1000:x=2:25 So,lcmmeansTkm
1000 2
=— Hence, 2.5 cm means M 2.5km
X 2.5 2
1000 x 25 2
—=— x 25 =1250 km
X 2.5
1000 x 25=xx 2 x=1250

Arun has solved it by equating ratiosto make proportions and then by solving the
equation. Meerahasfirgt found thedistancethat correspondsto 1 cm and then used that to
find what 2.5 cmwould correspond to. She used the unitary method.

L et us solve somemore examplesusing the unitary method.

ExampPLE 5 6bowlscost Rs90. What would be the cost of 10 such bowls?
SoLuTioN  Cost of 6 bowlsisRs90.

90
Therefore, cost of 1 bowl = Rs ?

90
Hence, cost of 10 bowls=Rs ? x 10=Rs 150

ExampPLE 6 Thecar that | own can go 150 kmwith 25 litresof petrol. How far can
itgowith 30 litresof petrol?

SorLuTioN  With 25litresof petrol, thecar goes150km. | 7

With 1 litrethe car will go % km.

. . . 150
Hence, with 30 litres of petrol it would go E><30 km=180km

Inthismethod, wefirst found thevauefor one unit or theunit rate. Thisisdoneby the
comparison of two different properties. For example, when you comparetotal cost to
number of items, we get cost per itemor if you take distancetravelled to timetaken, we get
distance per unittime.

Thus, you can seethat we often use per to mean for each.

For example, km per hour, children per teacher etc., denote unit rates.
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you beableto carry?

THINK, Discuss AND WRITE %}WW
I

Anant can carry 50 timesitsweight. If aperson can do the same, how much would 0 L,‘/((

ExERcISE 8.1

1. Findtheratioof:

(& Rs5to50paise (b) 15kgto210g
(00 9mto27cm (d) 30daysto 36 hours

. Inacomputer lab, thereare 3 computersfor every 6 students. How many
computerswill be needed for 24 students?

. Population of Rgjasthan =570 1akhsand population of UP= 1660 lakhs.
Areaof Rajasthan = 3lakh km? and areaof UP=2lakh km?.

(i) How many peoplearethere per km?in both these States?
(i) Which Stateislesspopulated?

8.3 PERCENTAGE — ANOTHER WAY OF COMPARING QUANTITIES

Anita’'sReport Rita’sReport
Total 320/400 Total 300/360
Percentage: 80 Percentage: 83.3

Anitasaid that she hasdone better as she got 320 markswhereas Ritagot only 300. Do
you agree with her? Who do you think has done better?

Mansi told them that they cannot decide who has done better by just comparing the

total marks obtai ned because the maximum marksout of whichthey got the marksare not
thesame.

Shesaid why don’t you seethe Percentages given in your report cards?
Anita sPercentage was 80 and Rita' swas 83. So, thisshows Ritahas done better.
Doyou agree?

Per centagesar enumer ator sof fractionswith denominator 100 and have been

used in comparing results. Let ustry to understand in detail about it.

8.3.1 Meaning of Percentage

Per cent isderived from Latinword ‘ per centum’ meaning ‘ per hundred'.

Per cent isrepresented by the symbol % and meanshundredthstoo. That is1% means

1
1 out of hundred or one hundredth. It can bewrittenas; 1% = m =0.01
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Tounderstandthis, let usconsider thefollowing example.

Rinamade atabletop of 100 different coloured tiles. She counted yellow, green, red
and bluetiles separately and filled the table bel ow. Can you hel p her compl etethetable?

Colour Number Rate per Fraction | Writtenas Read as
of Tiles Hundred
Yelow 14 14 14 14% 14 per cent
100
26
Green 26 26 — 26% 26 per cent
100
Red 35 35
Blue 25 | --------
Total 100

TrY THESE

1. FindthePercentageof children of different heightsfor thefollowing data.

Height Number of Children | InFraction | In Percentage
110cm 22
120cm 25
128cm 32
130cm 21
Total 100
2. A shop hasthefollowing number of shoepairsof different
Szes
Size2:20 Size3:30 Size4:28

Size5:14 Size6:8

Writethisinformation in tabular form asdoneearlier and
find the Percentage of each shoesizeavailableintheshop.

Percentages when total is not hundred

Inall theseexamples, thetotal number of itemsadd up to 100. For example, Rinahad 100
tilesinall, therewere 100 children and 100 shoe pairs. How do we cal cul ate Percentage
of anitemif thetotal number of itemsdo not add up to 100? In such cases, we need to
convert thefraction to an equivaent fraction with denominator 100. Consider thefollowing
example. You have anecklacewith twenty beadsin two colours.
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Colour Number | Fraction | Denominator Hundred In Percentage
of Beads
e 6 8 8 100_ 40 S
20 207100 100 °
Bl 12 2 209 60%
e 20 207100 100 °
Total 20
Anwar found the Per centageof red beadslikethis Ashadoesit likethis
Out of 20 beads, the number of red beadsare 8. 8  8x5
Hence, out of 100, the number of red beadsare 20 20%5
8 40
—x100 = 40 (out of hundred) = 40% -7
20 100 40%

We see that these three methods can be used to find the Percentage when the total
doesnot add to give 100. In the method shown in thetable, we multiply thefraction by

100
100" Thisdoesnot changetheva ueof thefraction. Subsequently, only 100 remainsinthe

denominator.

5
Anwar has used the unitary method. Ashahas multiplied by 5 to get 100 in the
denominator. You can use whichever method you find suitable. May be, you can make
your own method too.

Themethod used by Anwar canwork for al ratios. Can the method used by Ashaalso
work for al ratios? Anwar saysAsha' smethod can beused only if you can find anatura
number which onmultiplicationwith thedenominator gives 100. Since denominator was 20,
shecould multiply it by 5to get 100. If the denominator was 6, shewould not have been
ableto usethismethod. Do you agree?

TrY THESE /

1. A collectionof 10 chipswith different coloursisgiven. &é
/.

Colour | Number | Fraction | Denominator Hundred | In Percentage

Green @@@@
Blue
o 86 ®

Fill thetableand find the percentage of chipsof each colour.
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2. Malahasacollection of bangles. She has 20 gold banglesand 10 silver bangles.
What isthe percentage of bangles of each type? Canyou put it inthetabular form
asdoneintheabove example?

THINK, Discuss AND WRITE

1. Look at the examples below and in each of them, discuss which is better for
comparison.
Intheatmosphere, 1 g of air contains:

.78 g Nitrogen 78% Nitrogen
.21 gOxygen or 21% Oxygen
.01 g Other gas 1% Other gas

3

5 Cotton 60% Cotton
2 or
5 Polyster 40% Polyster

8.3.2 Converting Fractional Numbers to Percentage

Fractional numbers can have different denominator. To comparefractiona numbers, we
need acommon denominator and we have seen that it ismore convenient to compareif
our denominator is100. That is, we are converting thefractionsto Percentages. L et ustry
converting different fractional numbersto Percentages.

1
ExampLE 7 Write 3 asper cent.

1 1 100 1

—=x—=="x100%
SoLuTioN Wehave, 373 100" 3 0

= @% = 331%
3 3

XAMPLE 8 Outof 25 childreninaclass, 15 aregirls. What isthe percentage of girls?
OLUTION  Outof 25 children, thereare15girls.

. 15 -
Therefore, percentageof girls= 25 100 =60. Thereare60% girlsintheclass.

5
ExamvpLE 9 Convert 2 to per cent.

SoLutioNn  Wehave, % = %X100% =125%
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From these exampl es, wefind that the percentagesrelated to proper fractionsareless
than 100 whereas percentages rel ated to improper fractionsare morethan 100.

THINK AND DiIscuss

(i) Canyou eat 50% of acake? Canyou eat 100% of acake?
Canyou eat 150% of acake?

(i) Canapriceof anitemgoup by 50%? Canapriceof anitem go up by 100%?
Canapriceof anitem go up by 150%7?

8.3.3 Converting Decimals to Percentage

We have seen how fractions can be converted to per cents. Let usnow find how decimals
can be converted to pre cents.

ExampLE 10 Convert thegiven decimalsto per cents:

@ 0.75 (b) 0.09 © 0.2
SoLuTION
9
(8 0.75=0.75 x 100 % (b) 0.09= 1= =9%

= 1009 = 75%
~ 100 0= (970

2
(© 0.2= = x 100% = 20 %
10

TrY THESE

1. Convertthefollowingto per cents:

2 b) 35 hcd 2 0.05 .
@ B3 © 5 @ 3 © 0.
2. () Outof 32 students, 8 are absent. What per cent of the students are absent?

(i) Thereare25radios, 16 of them are out of order. What per cent of radiosare
out of order? ——

(i) A shop has500 parts, out of which 5 aredefective. What per cent are defective?
(iv) Thereare120voters, 90 of them voted yes. What per cent voted yes?

8.3.4 Converting Percentages to Fractions or Decimals

We have so far converted fractions and decimal sto percentages. We can also do the
reverse. Thatis, given per cents, we can convert themto decimalsor fractions. Look at the
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table, observeand completeit:

Per cent 1% 10% 25% | 50% | 90% | 125% | 250%
Make some
more such _ 1 10 1
examples and Fraction 100 100~ 10
solve them.
Decimal 0.01 0.10

Parts always add to give a whole

In the examplesfor coloured tiles, for the heights of
children and for gasesintheair, wefind that whenwe &] IZ _
add the Percentageswe get 100. All the partsthat form v

thewholewhen added together givesthewholeor 100%.

So, if wearegiven onepart, we can awaysfind out the

other part. Suppose, 30% of agiven number of studentsareboys.

Thismeansthat if there were 100 students, 30 out of them would be boysand the
remaining would begirls.

Then girlswould obvioudy be (100—30)% = 70%.

TrY THESE

1. 35%+ % = 100%, 64% + 20% + % =100%
45% = 100% — %, 70% = % — 30%

. If 65% of sudentsinaclasshaveabicycle, what per cent 7~
of thestudent do not havebicycles? ( - ’

. Wehave abasket full of apples, orangesand mangoes.
If 50% are appl es, 30% are oranges, then what per cent
aremangoes?

THINK, Discuss AND WRITE

Consider the expenditure made on adress 7
20% on embroidery, 50% on cloth, 30% on stitching. |
I~~~ Canyouthink of moresuch examples?

<_F
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8.3.5 Fun with Estimation
Percentageshel p usto estimatethe parts of an area.

ExampLE 11 What per cent of theadjoining figureisshaded?

SoLuTtiON Wefirg find thefraction of thefigurethat isshaded. From thisfraction,
the percentage of the shaded part can befound.
1

1
= 0 0
> 2><100A) 50%

Youwill find that half of thefigureisshaded. And,
Thus, 50 % of thefigureisshaded.

TrY THESE

What per cent of thesefiguresare shaded?

0] (iN)
1 1
E 4
1 1
8 1 2
16
1 1
8
Tangram
You can make somemorefiguresyourself and ask your friendsto estimate the
shaded parts.

8.4 UsE oF PERCENTAGES

8.4.1 Interpreting Percentages
We saw how percentageswere hel pful in comparison. We have also learnt to convert
fractional numbers and decimalsto percentages. Now, we shall learn how percentages
canbeusedinred life. For this, we start with interpreting thefollowing Statements:
— 5% of theincomeissaved by Ravi.— 20% of Meera sdressesarebluein colour.
— Rekhagets 10% on every book sold by her.

What canyou infer from each of these statements?

5

By 5% we mean 5 partsout of 100 or wewriteit as 100° It means Ravi issaving
Rs5 out of every Rs 100 that heearns. Inthe sameway, interpret therest of the statements
givenabove.
8.4.2 Converting Percentages to “How Many”
Congder thefollowing examples:
ExampLE 12 A survey of 40 children showed that 25% liked playing football. How

many childrenliked playing footbal|?

SoLuTtiON Here, thetotal number of children are40. Out of these, 25% likeplaying
footbal. Meenaand Arun used thefollowing methodsto find the number.
You can choose either method.
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Arun doesit likethis Meena does it like this

. - 25
Out of 100, 25I|keplay|ngfmtbdl | 2506 of 40 =~ x 40
Soout of 40, number of childrenwhollike 100

25 40 =10
laying football = — x40 =10
Paying 100 Hence, 10 children out of 40 like
playingfootbdll.
JGAIT 1. And:
1

(@ 50% of 164 (b) 75%of 12 © 125%of 64

2. 8% children of aclassof 25 likegetting wet intherain. How many childrenlike
gettingwet intherain.

ExamvpLE 13 Rahul bought asweater and saved Rs 20 when adiscount of 25% was
given. What wasthe price of the sweater before the discount?

SoLuTiON Rahul has saved Rs 20 when price of swesater isreduced by 25%. This
meansthat 25% reduction in priceistheamount saved by Rahul. Let us
see how Mohan and Abdul havefound theoriginal cost of the sweeter.

M ohan’ssolution Abdul’ssolution
25% of theoriginal price=Rs20 Rs25issaved for every Rs 100
Lettheprice(inRs) beP Amount for whichRs20issaved
100
So, 25% of P=200r E><P=20 = —X%20 = Rs80
100 25
or P orP=20x4 Thusboth obtained theorigina price of
4 sweater as Rs 80.
Therefore, P=80
1. 9is25% of what number? 2. 75% of what number is15?

EXERCISE 8.2

1. Convertthegivenfractiona numbersto per cents.

1 5 3
@ 5 ® - © 3 @

~iN
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2. Convertthegiven decimal fractionsto per cents.

(@ 0.65 (b) 2.1 (c) 0.02 (d) 12.35
3. Estimatewhat part of thefiguresiscoloured and hencefind the per cent whichis
coloured.

() (i) (i
4. Hnd:
(@ 15%o0f 250 (b) 1%of 1hour (c) 20% of Rs2500 (d) 75% of 1kg

5. Findthewholequantity if
(@ 5% of itis600. (b) 12%of itisRs1080. (c) 40% of itis500 km.

(d) 70%of itis14 minutes. (e) 8%ofitisd0litres.

6. Convert given per centsto decimal fractionsand asoto fractionsinsimplest forms:
@ 25% (b) 150% (c) 20% (d) 5%

7. Inacity, 30% arefemales, 40% aremalesand remaining are children. What per cent
arechildren?

8. Out of 15,000 votersin aconstituency, 60% voted. Find the percentage of voters
who did not vote. Can you now find how many actually did not vote?

9. MeetasavesRs400from her salary. If thisis10% of her sdlary. What isher sdlary?

10. A local cricket team played 20 matchesin one season. It won 25% of them. How
many matchesdidthey win?

8.4.3 Ratios to Percents

Sometimes, partsare given to usin theform of ratios and we need to convert those to
percentages. Consider thefollowing example:

ExampLE 14 Reena smother said, to makeidlis, you must taketwo partsrice and
onepart urad dal. What percentage of such amixturewould berice
and what percentage would be urad dal?

SoLuTION Intermsof ratiowewould writethisasRice: Uraddal =2: 1.

Now, 2 +1=3isthetotal of al parts. Thismeans% partisriceand :—13 partisuraddal.

Then, percentage of ricewould be%xlOO % = 23& = 66z %.

3
100 1

1
Percentage of urad dal would be 3 100 % 3 33§ % .
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ExampLE 15If Rs250isto bedivided amongst Ravi, Raju and Roy, so that Ravi
getstwo parts, Raju three partsand Roy five parts. How much money
will each get? What will it bein percentages?

OLUTION The partswhich thethree boysare getting can bewrittenintermsof

ratiosas2:3:5. Total of thepartsis2 + 3 +5=10.
Amountsreceived by each Per centages of money for each
3><Rs250 =Rs50 Ravigetszme% 20%
10 10
3 Rs250 =Rs75 Rajugets > x100% 30%
10 10
S Rs250=Rs 125 Roygetsixloo% 50%
10 10

TrY THESE

1. Divide 15 sweets between Manu and Sonu so that they get 20 %
and 80 % of them respectively.

2. If anglesof atriangleareintheratio2: 3: 4. Find the value of

/ eachangle.
M 8.4.4 Increase or Decrease as Per Cent

There aretimeswhen we need to know theincrease or decreasein acertain quantity as
percentage. For example, if the population of a state increased from 5,50,000 to
6,05,000. Then the increase in population can be understood better if we say, the
population increased by 10 %.

How do we convert theincrease or decreasein aquantity asapercentage of theinitial
amount? Consder thefollowing example.

ExampLE 16 A school teamwon 6 gamesthisyear against 4 gameswon last year.
What isthe per cent increase?

OLUTION Theincreaseinthe number of wins(or amount of change) =6—-4=2.

amount of change 100

Percentageincrease= ——;
original amount or base

_ mcre@mthenumber of wms><1OO _ g 100 =50
original number of wins 4

ExampLE 17 Thenumber of illiterate personsin acountry decreased from 150 lakhs
t0 100 lakhsin 10 years. What isthe percentage of decrease?

OLUTION Origina amount =thenumber of illiterate personsinitially = 150 1akhs.
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Amount of change = decreaseinthe number of illiterate persons= 150—100=50Iakhs
Therefore, the percentage of decrease

_ amount of change | 29 100=33L
150 3

original amount

TrY THESE

1. FindPercentageof increaseor decrease:
— Priceof shirt decreased from Rs 80 to Rs 60.
— Marksinatest increased from 20 to 30.

2. My mother says, in her childhood petrol wasRe 1 alitre. ItisSRs52 per litretoday.
By what Percentage hasthe price gone up?

8.5 PRICES RELATED TO AN ITEM OR BUYING AND SELLING
| bought it for Rs600

and will sell it for Rs610

Thebuying priceof any itemisknown asitscost price. Itiswrittenin short asCP,
Thepriceat whichyou sell isknown asthesdlling priceor in short SP.

What would you say isbetter, toyou sdll theitem at alower price, same priceor higher
price than your buying price? You can decide whether the sale was profitable or not
depending onthe CPand SP. If CP< SP then you madeaprofit = SP—CP.

If CP=SP thenyou areinano profit nolosssituation.
If CP> SP thenyou havealoss= CP—-SP.
Let ustry tointerpret the statementsrel ated to pricesof items.
® A toy bought for Rs72issold at Rs80. DI
® A T-shirt bought for Rs120issold at Rs100. SN
® A cyclebought for Rs800issold for Rs940. C)/\ \%7;@
L et usconsider thefirst statement. '

Thebuying price (or CP) isRs72 andthe selling price (or SP) isRs80. Thismeans SP
ismorethan CP. Hence profit made = SP—CP =Rs80—-Rs72=Rs8

Now try interpreting theremaining statementsinasimilar way.

m)

7]

U
7

8.5.1 Profit or Loss as a Percentage
Theprofit or loss can be converted to apercentage. It isalways cal culated on the CP.
For the above exampl es, we can find the profit % or 1oss %.

L et us consider the example related to the toy. We have CP=Rs 72, SP= Rs 80,
Profit = Rs8. To find the percentage of profit, Nehaand Shekhar have used thefollowing
methods.
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Nehadoesit thisway

Profit 8
CP x 100 = 7—2

Profit per cent=

= l><100 = 11l
9 9

ProEi? OR
Loss , Pereawracs

100

Shekhar doesit thisway

OnRs72theprofitisRs8

8
OnRs100, profit = =3 100

( Avmizye en ,

Thus, theprofitisRs8 and

profit Per centis 11% :

CP=Rs 120, SP=Rs 100.

1
= 11% . Thus, profit per cent = 11§

Similarly you canfind theloss per cent inthe second Situation. Here,

* Therefore, Loss=Rs120—-Rs100=Rs?20

Loss
CcP
= 20 x100
120

50

Loss per cent = %100

16g
3

3

Try thelast case.

OnRs 120, thelossisRs20
Soon Rs 100, theloss

=20 100=2-162
120 303

2
Thus,I0$percenti316§

Now we seethat given any two out of thethree quantitiesrelated to pricesthat is, CP,
SP, amount of Profit or Lossor their percentage, we can find therest.

ExampLE 18 Thecost of aflower vaseisRs 120. If the shopkeeper sellsit at aloss
of 10%, find the priceat whichitissold.

OLUTION
findthe SP

We are given that CP=Rs 120 and L oss per cent = 10. We haveto

Sohan doesit likethis

Lossof 10% meansif CPisRs100,
LossisRs10

Therefore, SPwould be

Rs(100—-10) =Rs 90

When CPisRs 100, SPisRs90.

Therefore, if CPwere Rs120then
90

120 = Rs 108
100

SP

Anandi doesit likethis

Lossis10% of thecost price
= 10% of Rs120

£x120 =Rs 12

~ 100

Therefore

SP=CP-Loss
=Rs120—-Rs12 =Rs 108

Thus, by both methods we get the SP as
Rs108.




COMPARING QUANTITIES

ExampLE 19 Selling price of atoy car isRs540. If the profit made by shop-
keeper is20%, what isthe cost priceof thistoy?

SoLutioN  Wearegiventhat SP=Rs540andthe Profit=20%. Weneedtofindthe CP

Aminadoesit likethis Arundoesit likethis
20% profit will meanif CPisRs 100, Profit = 20% of CPand SP=CP+ Profit
profitisRs20 So, 540 = CP + 20% of CP
Therefore, SP=100+20 =120 20 1
Now, when SPisRs 120, =CP+ 10 ¥ CP= [1+ _] cp
then CPisRs 100.
Therefore, when SPisRs 540, - gcp_ Therefore, 540x> = CP
then CP= % 540 = Rs450 or Rs450=CP

Thus, by both methods, the cost priceisRs450.

TrY THESE

1. A shopkeeper bought a chair for Rs 375 and sold it for Rs 400. Find the gain
Percentage.

2. Costof anitemisRs50. It wassold with aprofit of 12%. Find the selling price.
3. Anarticlewassoldfor Rs250 with aprofit of 5%. What wasits cost price?
4. Anitemwassoldfor Rs540 at alossof 5%. What wasits cost price?

8.6 CHARGE GIVEN ON BORROWED MONEY OR SIMPLE
INTEREST

Sohini said that they were going to buy anew scooter. M ohan asked her
whether they had the money to buy it. Sohini said her father was going
to take aloan from abank. The money you borrow isknown as sum
borrowed or principal.

Thismoney would be used by the borrower for sometimebeforeitis
returned. For keeping thismoney for sometimethe borrower hasto pay
some extramoney to thebank. Thisisknown asl nter est.

You can find the amount you haveto pay at the end of the year by adding the sum
borrowed and theinterest. That is, Amount = Principal + I nterest.

Interestisgenerally givenin per cent for aperiod of oneyear. Itiswritten as say 10%
per year or per annum or in short as 10% p.a. (per annum).

10% p.a. meanson every Rs 100 borrowed, Rs 10istheinterest you haveto pay for
oneyear. L et ustake an exampleand see how thisworks.

ExamvprLE 20 Anitatakesaloan of Rs5,000 at 15% per year asrate of interest. Find
theinterest shehasto pay at end of oneyear.




MATHEMATICS

SorLuTIioN Thesum borrowed = Rs 5,000, Rate of interest = 15% per year.

Thismeansif Rs100isborrowed, shehasto pay Rs 15 asinterest for oneyear. If shehas
borrowed Rs 5,000, then theinterest she hasto pay for oneyear

=Rs E><5000 =Rs 750
100

So, at theend of theyear she hasto give an amount of Rs5,000+ Rs750= Rs5,750.
Wecanwriteagenera relationtofindinterest for oneyear. Take P astheprincipal or

sum and R % as Rate per cent per annum.

Now on every Rs 100 borrowed, theinterest paidisRsR

RxP  PXR

100 ~ 100 °

Therefore, on Rs P borrowed, theinterest paid for oneyear would be

8.6.1 Interest for Multiple Years

If theamount isborrowed for morethan oneyear theinterest iscal cul ated for the period
themoney iskept for. For example, if Anitareturnsthe money at the end of two yearsand
therate of interest isthe samethen shewould haveto pay twicetheinteresti.e.,, Rs750for
thefirst year and Rs 750 for the second. Thisway of calculating interest where principa is
not changed isknown assimpleinter est. Asthe number of yearsincreasetheinterest
alsoincreases. For Rs 100 borrowed for 3 yearsat 18%, theinterest to be paid at theend
of 3yearsis18+ 18+ 18=3x 18 =Rs54.
We canfind thegenera formfor smpleinterest for morethan oneyear.

Weknow that onaprincipal of RsP at R% rate of interest per year, theinterest paid

for oneyearis . Therefore, interest | paid for T yearswould be

Andamount you haveto pay at theendof Tyearsis A=P+ |

TrY THESE

)i

1. Rs10,000isinvested at 5% interest rate p.a. Find theinterest at the end of one
yedr.

2. Rs3,500isgivenat 7% p.a. rate of interest. Find theinterest whichwill bereceived
at theend of two years.

3. Rs6,050isborrowed at 6.5% rate of interest p.a.. Find theinterest and the amount
to bepaid at theend of 3years.

4. Rs7,000isborrowed at 3.5% rate of interest p.a. borrowed for 2 years. Find the
amount to be paid at the end of the second year.

Just asin the case of pricesrelated to items, if you are given any two of thethree

PxTxR

quantitiesintherelation | = , you could find theremaining quantity.




COMPARING QUANTITIES

ExamvpLE 2 1 If Manohar paysaninterest of Rs 750 for 2 yearson asum of

Rs 4,500, find therate of interest.

Solution 1

I
100

_ PXTXR

Therefore, 750 =

750 100
or =
45%2 _375x100
Therefore, Rate = 85% © 4500

Solution 2

4500%2X R

For 2 years, interest paidisRs 750

750
Therefore, for 1 year, interest paid RST =Rs 375

OnRs4,500, interest paidisRs375
Therefore, on Rs 100, rate of interest paid

=8-%

1
3

TrY THESE

1. YouhaveRs2,400inyour account and theinterest rateis5%. After how many years

would you earn Rs 240 asinterest.

2. Onacertainsumtheinterest paid after 3 yearsisRs450 at 5% rate of interest per

annum. Find thesum.

ExERCISE 8.3

1. Tdlwhatistheprofit or lossinthefollowing transactions. Also find profit per cent or

loss per cent in each case.

(8 Gardening shearsbought for Rs250 and sold for Rs 325.
(b) A refrigerater bought for Rs 12,000 and sold at Rs 1.3,500.
(¢) A cupboard bought for Rs 2,500 and sold at Rs 3,000.

(d) A skirt bought for Rs 250 and sold at Rs 150.

2. Convert each part of theratio to percentage:

@ 31

decrease.

4. Arun bought a car for Rs 3,50,000. The next year, the price went upto
Rs3,70,000. What wasthe Percentage of priceincrease?

5. lbuyaT.V.for Rs10,000 and sell it at aprofit of 20%. How much money do| get

forit?

(b) 2:3:5 (0 14 (d) 1:2:5
3. Thepopulation of acity decreased from 25,000 to 24,500. Find the percentage

6. Juhi sellsawashing machinefor Rs13,500. Sheloses20% inthe bargain. What was
the priceat which shebought it?

\l

of carbonin chalk.
(i) Ifinastick of chalk, carbonis3g, what istheweight of the chalk stick?

. () Chak containscacium, carbonand oxygenintheratio 10:3:12. Find the percentage



MATHEMATICS

8.

9.

10.

Aminabuysabook for Rs275 and sellsit at aloss of 15%. How much doesshe sell
itfor?

Find theamount to be paid at theend of 3 yearsin each case:

(@ Principal =Rs 1,200 at 12% p.a. (b) Principal =Rs7,500 at 5% p.a.
What rate gives Rs 280 asinterest on asum of Rs56,000in 2 years?

If Meenagivesaninterest of Rs45for oneyear at 9% rate p.a.. What isthesum she
has borrowed?

WHAT HAVE WE DISCUSSED?

Weareoften required to comparetwo quantitiesin our daily life. They may beheights,
weights, salaries, marksetc.

Whilecomparing heightsof two personswith heights150 cmand 75 cm, wewriteit
astheratio150: 75 or 2: 1.

Tworratios can becompared by converting themtolikefractions. If thetwo fractions
areequal, we say thetwo givenratiosare equivaent.

If two ratios are equivaent then the four quantitiesare said to bein proportion. For
example, theratios8: 2 and 16 : 4 are equivalent therefore 8, 2, 16 and 4 arein
proportion.

A way of comparing quantitiesispercentage. Percentagesarenumeratorsof fractions
with denominator 100. Per cent means per hundred.

For example 82% marks means 82 marks out of hundred.

Fractions can be converted to percentagesand vice-versa.

7 3

100 4

Decimalstoo can be converted to percentagesand vice-versa.

For example, 0.25 = 0.25 x 100% = = 25%

Percentagesarewiddy usedinour daily life,

(& Wehavelearnt tofind exact number when acertain per cent of thetota quantity
isgiven.

(b) When partsof aquantity aregiven to usasratios, we have seen how to convert
them to percentages.

(c) Theincreaseor decreaseinacertain quantity can aso beexpressed aspercentage.

(d) Theprofitorlossincurred inacertain transaction can be expressed in terms of
percentages.

() Whilecomputinginterest on an amount borrowed, therate of interestisgivenin

terms of per cents. For example, Rs 800 borrowed for 3 years at 12% per
annum.

For example, % % 100 % whereas, 75% =

e e —




