CHAPTER

Comparing Quantities

8.1 Recalling Ratios and Percentages

We know, ratio means comparing two quantities.
A basket hastwo typesof fruits, say, 20 applesand 5 oranges.
Then, theratio of the number of orangesto the number of apples=5: 20.
1
) 20 4
The number of oranges are 2 th the number of apples. Interms of ratio, thisis
1:4,readas, “1listo4”

The comparison can be doneby using fractionsas,

OR

20 4
Number of applesto number of oranges= 571 which means, thenumber of apples

are 4timesthe number of oranges. Thiscomparison can aso be done using percentages.

There are 5 oranges out of 25 fruits. By unitary method:
So percentage of orangesis Out of 25 fruits, number of oranges are 5.
5 4 20 So out of 100 fruits, number of oranges
—Xx—=—=20% OR 5
25 4 100 = 24100 =90,
[Denominator made 100]. 25

S nce@ containsonly applesand oranges,

So, percentage of apples+ percentage of oranges= 100
or percentage of apples+ 20 = 100

or percentage of apples= 100 — 20 = 80

Thusthe basket has 20% oranges and 80% appl es.

Example 1: Apicnicisbeing plannedinaschool for ClassVII. Girlsare 60% of the
total number of studentsand are 18 in number.

Thepicnic Steis55 kmfrom the school and thetransport company ischarging at therate
of Rs12 per km. Thetotal cost of refreshmentswill be Rs4280.
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Canyoutell.
1. Theratio of the number of girlsto the number of boysintheclass?
2. Thecost per head if two teachersare a so going with the class?
3. If therfirst stop isat aplace 22 km from the school, what per cent of the total
distanceof 55 kmisthis?What per cent of the distanceis|eft to be covered?

Solution:
1. Tofindtheratioof girlstoboys.

Ashimaand John cameup with thefollowing answers.
They needed to know the number of boysand also thetotal number of students.

Ashima did this John used the unitary method
L et the total number of students There are 60 girls out of 100 students.
100
be x. 60% of x isgirls. There isone girl out of E students.
Therefore, 60% of x = 18 So, 18 girlsareout of how many students?
— XX = 18 OR | Number of students = = x 18
100 = umber of students = 60
_18x100 . .
or, X= 0 - =
Number of students = 30.

So, the number of boys=30—-18=12.

18
Hence, ratio of the number of girlsto the number of boysis18: 12 or ICh g .

3
5 iswrittenas3:2andread as3isto 2.

2. Tofindthecost per person.
Transportation charge= Distance both ways x Rate

=Rs(55%x2) x 12
=Rs110 x 12 = Rs 1320
Tota expenses= Refreshment charge
+ Trangportation charge
= Rs4280 + Rs 1320
= Rs 5600 :
Total number of persons=18 girls+ 12 boys+ 2 teachers
= 32 persons

Ashimaand John then used unitary method to find the cost per head.
For 32 persons, amount spent would be Rs 5600.

Theamount spent for 1 person=Rs @ =Rs175.

3. Thedistanceof the placewherefirst stop was made =22 km.




Both cameout with the same answer that the distancefromtheir school of the placewhere
they stopped at was 40% of thetotal distancethey hadtotravel.
Therefore, the percent distanceleft to betravelled = 100% —40% = 60%.

TRY THESE

Inaprimary school, the parentswere asked about the number of hoursthey spend per day
1
inhelping their childrento do homework. Therewere 90 parentswho hel ped for 5 hour
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Tofind the percentage of distance:

Ashima used this method: John used the unitary method:
g—§><@—40% Out of 55km, 22k travelled
55 55 100 uto m, maretrav .
r . . . b 22
e le e OR Out of 1 km, — kmaretravelled.
100 55
theratio by mzl 2
: Out of 100km, — x 100 km aretravelled.
and converting to 55
percentage. That is40% of thetota distanceistravelled.

1
to 15 hours. Thedidribution of parentsaccording tothetimefor which, hgli: :t";“
they saidthey helpedisgivenintheadjoiningfigure; 20% helped for
1
morethan 15 hoursper day;
1 1
30% helped for 5 hour to 15 hours; 50% did not help at all.
Usingthis, answer thefollowing: helped for
(i) How many parentswere surveyed? 1} our to eI e
(i) How many saidthat they did not help? 1 2 1 pour than 1 hour
(i) - How many seid that they hel ped for morethan 17 hours? 2

B EXERCISE 8.1
1

Findtheratio of thefollowing.
(@ Speedof acycle15km per hour to the speed of scooter 30 km per hour.

(b) 5mto10km () 50paisetoRs5
Convert thefollowing ratiosto percentages.
@ 3:4 (b 2:3

72% of 25 sudentsare good in mathematics. How many arenot good in mathematics?
A football teamwon 10 matchesout of thetotal number of matchesthey played. If
their win percentage was 40, then how many matchesdidthey play inall?

If Chameli had Rs600 | eft after spending 75% of her money, how much did shehave

inthebeginning?
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6. 1f60% peopleinacity likecricket, 30% likefootbal | and the remaining like other
games, then what per cent of the people like other games?If the total number of
peopleare 50 |akh, find the exact number who like each type of game.

8.2 Finding the Increase or Decrease Per cent

We often comeacrosssuchinformationinour daily lifeas.
(i) 25% off onmarked prices (i) 10% hikeinthepriceof petrol
Let usconsider afew such examples.

Example 2: Thepriceof ascooter wasRs 34,000 |ast year. It has increased by 20%
thisyear. What isthe price now?

Solution:
Amita said that she would first find Sunitaused the unitary method.
the increase in the price, which is 20% of 20% Increase means,
Rs 34,000, and then find the new price. Rs 100 increased to Rs 120.

So, Rs 34,000 will increaseto?

20
20% of Rs 34000 = Rs — x 34000 120
100 OR Increased price = Rs— % 34000

= Rs6800 o8
New price = Old price + Increase = Rs 40,800

= Rs 34,000 + Rs 6,800

= Rs40,800

Similarly, apercentage decreasein price would imply finding the actual decrease
followed by itssubtraction thefrom original price.

Supposein order to increaseits sale, the price of scooter was decreased by 5%.
Then et usfind the price of scooter.

Price of scooter = Rs34000
Reduction = 5% of Rs 34000

5
= ——x 34000 =
Rs 100 Rs 1700

New price= Old price—Reduction
= Rs 34000 — Rs 1700 = Rs 32300
Wewill also usethisinthe next section of the chapter.

8.3 Finding Discounts

Discount isareduction given onthe Marked Price
(MP) of thearticle.

Thisisgenerdly givento attract customersto buy
goodsor to promote salesof thegoods. You canfind
the discount by subtracting its sale price fromits
marked price.

So, Discount = Marked price—Saleprice
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Example 3: Anitem marked at Rs840issold for Rs 714. What isthe discount and
discount %?

Solution: Discount= Marked Price—SalePrice
=Rs840-Rs714
=Rs126

Sincediscount ison marked price, wewill haveto use marked price asthe base.

On marked price of Rs840, the discount isRs 126.
OnMP of Rs100, how much will the discount be?

Discount = % x 100 = 15%
840

You can alsofind discount when discount % isgiven.

Example 4: The list price of a frock is Rs 220.
A discount of 20% isannounced on sales. What istheamount
of discount onitanditssaleprice.

20% off

Solution: Marked priceissameasthelist price.
20% discount meansthat on Rs 100 (M P), the discount isRs 20.

By unitary method, on Re 1 thediscount will be Rs % .

Rs 220

On Rs 220, discount =Rs % x 220 =Rs44

Thesadeprice=(Rs220—-Rs44) or Rs176

Rehanafoundthesalepricelikethis—
A discount of 20% meansfor aMP of Rs 100, discount isRs 20. Hencethe saleprice
isRs80. Using unitary method, when MPisRs 100, sale priceisRs 80;
80

When MPisRel, saepriceisRs 100" Even though the

. . 80 discount was not
Hencewhen MPisRs 220, saleprice=Rs 100 x 220 =Rs176. | found, | couldfind

the sale price

directly.
TRY THESE

1. A shop gives20% discount. What would the sale price of each of thesebe?
(@ A dressmarkedat Rs120 (b) A pair of shoesmarked at Rs 750
() A bag marked at Rs250

2. Atablemarked at Rs15,000isavailablefor Rs 14,400. Find thediscount given
and the discount per cent.

3. Andmirahissoldat Rs5,225 after allowing adiscount of 5%. Find itsmarked price.
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8.3.1 Estimation in percentages

Your bill inashopisRs577.80 and the shopkeeper givesadiscount of 15%. How would
you estimate the amount to be paid?

(1) Round off thebill tothe nearest tensof Rs577.80, i.e., to Rs580.
(i) Find10%of this i.e, Rs % « 580 = Rs 58.

(i) Takehalf of this,i.e., %x 58=Rs 29.

(iv) Addtheamountsin (ii) and (iii) to get Rs87.

You could thereforereduceyour bill amount by Rs87 or by about Rs85, whichwill
be Rs495 approximately.

1. Tryestimating 20% of the samebill amount. 2. Try finding 15% of Rs375.

8.4 Prices Related to Buying and Selling (Profit and Loss)

For the school fair (mela) | am going to put astall of lucky dips. | will charge Rs 10 for
one lucky dip but I will buy itemswhich are worth Rs 5.

So you are making a profit of 100%. k %

No, | will spend Rs 3 on paper to wrap the gift and tape. So my expenditureis Rs 8.

2
Thisgivesme aprofit of Rs2, whichis, 8 x 100 = 25% only.

Sometimeswhen an articleisbought, some additional expensesare madewhile buying or
before selling it. These expenses have to be included in the cost price.

These expenses are sometimesreferred to as over head char ges. These may include
expenses like amount spent on repairs, labour charges, transportation etc.

8.4.1 Finding cost price/selling price, profit %/loss%

* Example 5: Sohan bought asecond hand refrigerator for Rs 2,500, then spent Rs500
onitsrepairsand soldit for Rs3,300. Find hisloss or gain per cent.
Solution: Cog Price(CP) = Rs2500 + Rs500 (overhead expensesareadded to give CP)
= Rs 3000
Sale Price (SP) = Rs 3300
As SP> CP, hemade aprofit = Rs 3300 — Rs 3000 = Rs 300
Hisprofit on Rs 3,000, isRs300. How much would be hisprofit on Rs 100?

300 30 P
it =——x100%=—%=10% = —x100
Profit 3OOOX 0 3 0 0 P% CP
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TRY THESE

1. Findsdling price(SP)if aprofit of 5%ismadeon
(@ acycleof Rs700with Rs50 asoverhead charges.
(b) alawnmower bought at Rs 1150 with Rs 50 astransportation charges.
() afanbought for Rs560 and expenses of Rs40 madeonitsrepairs.

Example 6: A shopkeeper purchased 200 bulbsfor Rs 10 each. However 5 bulbs
werefused and had to bethrown away. Theremainingwere sold at Rs12 each. Find the
ganorloss%.

Solution: Cost price of 200 bulbs=Rs200 x 10 = Rs 2000

5 bulbswerefused. Hence, number of bulbsleft =200—-5=195

Theseweresold at Rs 12 each.

The SP of 195 bulbs=Rs 195 x 12 = Rs 2340

Heobvioudy madeaprofit (asSP> CP). CPisRs10 vy,
Profit = Rs 2340 — Rs 2000 = Rs 340 /
OnRs 2000, the profitisRs 340. How much profit ismade on Rs 100?

\
/ \
’///m\\\\

340
= 100 = 0, 2
Profit= 2000 17%. >

Example 7: Meenu bought two fansfor Rs1200 each. She sold one
at alossof 5% and the other at aprofit of 10%. Find the selling price of
each. Alsofind out thetotal profit or loss.

Solution: Overall CPof each fan =Rs1200. Oneissold at aloss of 5%.
Thismeansif CPisRs100, SPisRs95.

Therefore, when CPisRs 1200, then SP=Rs 190—50 x 1200 = Rs 1140

_’,-"
Also second fanissold at aprofit of 10%.
It means, if CPisRs 100, SPisRs110.

>—> SPis Rs 12

N

e

110 e
Therefore, when CPisRs 1200, then SP=Rs 100 x 1200 = Rs 1320 T

Was there an overall loss or gain?

We need to find the combined CP and SP to say
whether there was an overall profit or loss. \
Total CP=Rs 1200 + Rs 1200 = Rs 2400
Total SP=Rs 1140 + Rs 1320 = Rs 2460 el
Sincetotal SP> total CP, aprofit of Rs (2460 —2400) or Rs60 has been made

TRY THESE

1. A shopkeeper bought two TV setsat Rs 10,000 each. He sold oneat aprofit 10%
and the other at alossof 10%. Find whether hemade an overall profit or loss.
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8.5 Sales Tax/Value Added Tax
Theteacher showed the classabill inwhichthefollowing headswerewritten.

( Bill No. | Date )
Menu

S.No. Item Quantity | Rate | Amount

Bill amount
+ ST (5%)

L Tota y

ST means Sales Tax, which we pay when we buy items.

This salestax is charged by the government on the sale of an item.

It is collected by the shopkeeper from the customer and given to the government.
Thisis, therefore, always on the selling price of anitem and isadded to thevalue of thebill.
These days however, the prices include the tax known as Value Added Tax (VAT).

Example 8: (Finding Sales Tax) The cost of a pair of
roller skatesat ashop wasRs450. The salestax charged was
5%. Find thebill amount.

Solution: OnRs 100, thetax paid was Rs 5.

5
OnRs450, thetax paid would be= Rs 100 x 450

= Rs22.50
Bill amount = Cost of item + Salestax = Rs 450 + Rs 22.50 = Rs 472.50.

: Example 9: (ValueAdded Tax (VAT)) Waheedabought an air cooler for Rs 3300
B2 including atax of 10%. Findthe priceof theair cooler before VAT was added.

' Solution: Thepriceincludesthe VAT, i.e, the value added tax. Thus, a10% VAT
meansif the pricewithout VAT isRs 100 then priceincluding VAT isRs 110.
Now, when priceincluding VAT isRs 110, original priceisRs 100.

Hencewhen priceincluding tax isRs 3300, theorigina price= Rs.

TRY THESE

1. Findthe buying price of each of the following when 5% ST is added on the
purchase of
(@ Atowd atRs50 (b) Two barsof soap at Rs 35 each
() 5kgof flour at Rs15 per kg
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2. 1f 8% VAT isincludedintheprices, findtheoriginal priceof
(& ATV boughtfor Rs13,500 (b) A shampoo bottle bought for Rs 180

EEEE THINK, DISCUSS AND WRITE Ul

1. Twotimesanumber isal00% increaseinthe number. If wetake haf the number
what would bethe decreasein per cent?

2. By what per centisRs 2,000 lessthan Rs2,400?Isit the same asthe per cent by Ej:: '
which Rs 2,400 ismorethan Rs2,000?

B EXERCISE 8.2

1. AmangotalO%increaseinhissaary. If hisnew salary isRs1,54,000, find his
origind salary.

2. On Sunday 845 peoplewent to the Zoo. On Monday only 169 peoplewent. What
isthe per cent decreasein the peoplevisiting the Zoo on Monday?

3. A shopkeeper buys 80 articlesfor Rs 2,400 and sellsthem for aprofit of
16%. Find thesdlling price of onearticle.

4. Thecost of an articlewas Rs 15,500. Rs450 were spent onitsrepairs. If
itissoldfor aprofit of 15%, find the selling price of thearticle.

5. AVCRand TV werebought for Rs 8,000 each. The shopkeeper madea
lossof 4% ontheVCR and aprofit of 8% ontheTV. Findthegainor loss
percent onthewholetransaction.

% . 0. Duringasae, ashop offered adiscount of 10%

T on the marked prices of al the items. What would a
customer have to pay for a pair of jeans marked at
Rs 1450 and two shirtsmarked at Rs 850 each?

7. A milkman sold two of hisbuffaloesfor Rs20,000 each.

On one hemade again of 5% and on the other aloss of
10%. Findhisoverdl gainorloss (Hint: Find CPof each)
8. Thepriceof aTV isRs13,000. Thesalestax charged on
itisat therate of 12%. Find theamount that Vinod will
haveto pay if hebuysit.
9. Arunbought apair of skates at a sale where the discount given was 20%. If the
amount he paysisRs 1,600, find the marked price.

10. | purchased ahair-dryer for Rs5,400including 8% VAT. Find the price before VAT
was added.

8.6 Compound Interest

You might have come across statementslike“ oneyear interest for FD (fixed deposit) in
thebank @ 9% per annum” or * Savings account with interest @ 5% per annum’.
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I nter est istheextramoney paid by ingtitutionslike banksor post officeson money
deposited (kept) with them. Interest isal so paid by peoplewhen they borrow money.
We already know how to calculate Simplelnterest.

Example 10: A sumof Rs10,000isborrowed at arate of interest 15% per annum for
2years. Findthesmpleinterest on thissum and theamount to be paid at theend of 2 years.

Solution: OnRs100, interest charged for 1 year isRs 15.
15
So, on Rs 10,000, interest charged = 100> 10000=Rs 1500

Interest for 2 years= Rs 1500 x 2 = Rs 3000
Amount to be paid at theend of 2 years= Principa + Interest

= Rs 10000 + Rs 3000 = Rs 13000
TRY THESE

Find interest and amount to be paid on Rs 15000 at 5% per annum after 2 years.

My father haskept some money inthe post officefor 3years. Every year the money
increasesasmorethan the previousyear.

We have some money inthe bank. Every year someinterestisaddedtoit, whichis
shown inthe passbook. Thisinterest isnot the same, each year it increases.

Normally, theinterest paid or charged isnever smple. Theinterest iscalculated onthe
amount of the previousyear. Thisisknown asinterest compounded or Compound
Interest (C.I.).

Let ustake an example and find the interest year by year. Each year our sum or
principa changes.
Calculating Compound Interest
A sum of Rs20,000isborrowed by Heenafor 2 yearsat aninterest of 8% compounded
annually. Find the Compound Interest (C.1.) and theamount she hasto pay at theend of
2years.

Adam asked theteacher whether thismeansthat they should find theinterest year by
year. Theteacher said ‘yes', and asked himto usethefollowing steps:

1. FindtheSimplelnterest (S.I.) for oneyear.
Let theprincipal for thefirst year be P,. Here, P, = Rs 20,000

200008
SI, =Sl at 8% p.a. for 1st year = Rs 10 - Rs 1600

2. Thenfind theamount whichwill be paid or received. Thisbecomesprincipa for the
next year.
Amount at theend of 1st year = P, + SI; = Rs 20000 + Rs 1600

= Rs21600= P, (Principal for 2nd year)
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3. Againfindtheinterest onthissumfor another year.

21600 x 8
100
=Rs1728
4. Findtheamount which hasto be paid or received at the end of second year.
Amount at theend of 2ndyear=P, + Sl,
=Rs21600 + Rs 1728
= Rs23328
Tota interest given= Rs 1600 + Rs 1728
= Rs3328

Reeta asked whether the amount would bedifferent for smpleinterest. Theteacher
told her tofind the interest for two yearsand seefor herself.

20000x8x 2
100

Reetasaid that when compound interest was used Heenawould pay Rs 128 more.

Let uslook at the difference between simpleinterest and compound interest. We start
with Rs 100. Try completing the chart.

Sl, =Sl at 8% p.afor 2nd year = Rs

Sl for 2years=Rs =Rs 3200

i Under Under )
Simple Interest Compound Interest

First year Principa Rs 100.00 Rs 100.00
Interest at 10% Rs 10.00 Rs 10.00
Year-end amount Rs 110.00 Rs 110.00
Second year | Principd Rs 100.00 Rs 110.00
Interest at 10% Rs 10.00 Rs 11.00
Year-endamount | Rs(110 + 10) = Rs 120 Rs 121.00
Third year Principa Rs 100.00 Rs 121.00
Interest at 10% Rs 10.00 Rs 12.10
Year-endamount | Rs(120 + 10) = Rs 130 Rs 133.10

. J

Notethatin 3years,
Interest earned by SimpleInterest = Rs (130 — 100) = Rs 30, wheress,

Interest earned by Compound Interest = Rs (133.10 — 100) = Rs 33.10

Noteal so that the Principal remainsthe same under Smpleinterest, whileit changes

year after year under compound interest.

Which
means you
pay interest
on the
interest
accumulated
till then!
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8.7 Deducing a Formula for Compound Interest

Zubedaasked her teacher, ‘I's there an easier way to find compound interest? Theteacher
said‘ Thereisashorter way of finding compound interest. Let ustry tofindit.’
Suppose P, isthe sum on which interest is compounded annually at arate of R%

per annum.

Let P, = Rs5000 and R = 5% per annum. Then by the steps mentioned above

L S,=Rs 5000 5x1

100
A = RS5000+ 5000x5x1
0, A =RS 100

— (14. i] —
=Rs5000 (1+7.5] =P,

5x1

(555)
2. Sl, =Rs5000 X 100

100

5000 x 5
S

5
=R [1+ )
100 100

5

5000 x 5

or

or

or

P xRx1

Sl,=Rs 100

PR
A =P +8,= R+

R
= P(1+—jzp
7100/

A.=Rs 5000[1+ —j + Rs
2 100

5
100

5 2
= Rs 5000 (1+ —) =P,
100

5
=R 5000(1+—) (1+—
S 100

(1+

g = P,xRx1
27100
= Pl(l_i_ i] xi
100/ 100
_ E[Hi]
100 100
5
100) A2 = P2 + SI2

:Pl(1+ R]+P1 R (1+ Rj

100 100 100
= Pl(1+ ij (1+ i)
100 100

R 2
= P(1+—j P
17 100 3

Proceeding inthisway theamount at theend of nyearswill be

1

Or, wecan say

1

A= P(1+

R n
)
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S0, Zubedasaid, but using thiswe get only theformulafor theamount to be paid at
theend of nyears, and not theformulafor compound interest.

Arunaat once said that we know ClI = A — P, so we can easily find the compound
interest too.

Example 11: Find Cl on Rs 12600 for 2 years at 10% per annum compounded
annudly.

R n
Solution: Wehave, A=P [1+ ﬁj , wherePrincipal (P) = Rs12600, Rate (R) = 10,
Number of years (n) =2

— Rs 12600 [1+ ﬂj  — Rs 12600 [1—1j B TRY THESE
100 T TRY THESE \

11 11 1. Find Cl on asum of Rs 8000
= Rs 12600 10 <10 = Rs15246 for 2 years at 5% per annum

Cl =A —P=Rs 15246 — Rs 12600 = Rs 2646 compounded annually.

8.8 Rate Compounded Annually or Half Yearly

(Semi Annually) Timeperiod and ratewhen interest not compounded

You may want to know why ‘ compounded annually
annually’ wasmentioned after ‘rate’. Doesit Thetime period after which the interest is added each
meananything? time to form anew principal is called the conversion
It does, becausewe can also haveinterest period. When the interest is compounded half yearly,

there are two conversion periodsin ayear each after 6
ratescompounded half yearly or quarterly. Let months. In such situations, the half yearly rate will be

usseewhat happensto Rs 100 over aperiod | haif of the annual rate. What will happen if interest is
of one year if an interest is compounded compounded quarterly? In this case, there are 4
annudly or haf yearly. conversion periodsin ayear and the quarterly rate will
be one-fourth of the annual rate.

( P=Rs100 at 10% per P=Rs100a 10%per annum
annum compounded annually compounded half yearly
1
Thetime period takenis 1 year Thetime period is 6 months or > year Rete
becomes
1] _—T1% har
100 x|10 x
B 100><10><1_RSlo = 2 _Rs5
=™ 100 S T00
A=Rs100+Rs10 A=Rs100+ Rs5=Rs 105
=Rs110 Now for next 6 months the P= Rs 105
105 x 10 x ;
So, |I=Rs T =Rs5.25
S and A=Rs105+ Rs5.25=Rs110.25 )
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Doyou seethat, if interest iscompounded half yearly, we compute theinterest two
times. So time period becomestwice and rateistaken half.

TRY THESE

Find thetimeperiod and ratefor each .

1
1. Asumtakenfor 15 yearsat 8% per annumiscompounded half yearly.
2. Asumtakenfor 2 yearsat 4% per annum compounded half yearly.

HEE THINK, DISCUSS AND WRITE Ul

A sumistakenfor oneyear at 16% p.a. If interest iscompounded after every three
months, how many timeswill interest bechargedinoneyear?

1
Example 12: What amount isto be repaid on aloan of Rs 12000 for 15 yearsat
10% per annum compounded half yearly.

Solution:
4 N
Principal for first 6 months = Rs 12,000 Principal for first 6 months = Rs 12,000
| _ 6
Thereare 3 half yearsin 15 years. Time=6 months= 1o YE =5 yer
Therefore, compounding hasto bedone3times. | Rate=10%
12000 x 10 x 1
Rateof interest = half of 10% | =Rs 100 2 - Rs 600
= 5% hdf yearly A=P+1| =Rs 12000 + Rs 600
n
A=P [1+ HROJ = Rs12600. Itisprincipa for next 6 months.
53 12600 x 10 x 1
= Rs 12000 [1+ —) | =Rs 2 — Rs630
100 100
= Rs 12000 x % X 2—; X % Principal for third period = Rs 12600 + Rs 630
= Rs13,891.50 = Rs13,230.
13230 x 10 x ;
| =Rs 100 =Rs661.50
A=P+1|=Rs13230 + Rs661.50
= Rs13,891.50
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TRY THESE

Find theamount to bepaid
1. Attheendof 2 yearson Rs 2,400 at 5% per annum compounded annually.
2. Attheendof 1year on Rs 1,800 at 8% per annum compounded quarterly.

Example 13: Find Cl pad when asum of Rs 10,000 isinvested for 1 year and

1
3monthsat 85 % per annum compounded annually.

Solution: Mayuri first converted thetimeinyears.

3 1
1year 3months= 1 S year = 1— 7 years

Mayuri tried putting theval uesin theknown formulaand came up with:

A =Rs 10000 (1+ E)
200

Now shewasstuck. Sheasked her teacher how would shefind apower whichisfractiona ?
Theteacher then gave her ahint:

Find theamount for thewholepart, i.e., 1 year inthiscase. Then usethisasprincipa

1
to get smpleinterest for — yeer more. Thus,

— (1+ ﬂ)
A = Rs 10000 200

~ Rs 10000 x 22! = Rs 10,850
- RS 200 o

Now thiswould act asprincipal for the next 7 vear. Wefindthe SI on Rs 10,850

1
for — year

10850 x ‘11 x17
100 x 2

Sl = Rs

10850 x1x 17

= Rs 80 - Rs 230.56
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Interest for first year = Rs 10850 — Rs 10000 = Rs 850

1
And, interest for the next 1 year = Rs 230.56

Therefore, total compound Interest = 850 + 230.56 = Rs 1080.56.

8.9 Applications of Compound Interest Formula

Thereare somesituationswherewe could usetheformulafor cal culation of amountin Cl.
Hereareafew.

(i) Increase(or decrease) in population.
(i) Thegrowth of abacteriaif therate of growthisknown.
(i) Thevaueof anitem, if itspriceincreasesor decreasesin theintermediateyears.

Example 14: Thepopulation of acity was 20,000 intheyear 1997. It increased at
therate of 5% p.a. Find the population at the end of the year 2000.

Solution: Thereis5% increasein population every year, o every new year hasnew
population. Thus, wecan say it isincreasingin compounded form.

Populationin thebeginning of 1998 = 20000 (wetreet thisasthe principa for the1st year)

5
0= —— % 20000=1000
Increase at 5% 100

Tre{;\t as
Populationin 1999 = 20000 + 1000 = 21000 << tht—:;c Prl?ﬁl pal
or the
5 2nd year.
Increaseat 5% = ——= % 21000=1050
100
Populationin 2000 = 21000 + 1050
Treat as
=22050 ——— | thePrincipa
5 for the
Increaseat 5% = —— x 22050 3rdyear.
100
=1102.5

At theend of 2000 the population = 22050 + 1102.5 = 23152.5

5 3
or, Population at the end of 2000 = 20000 [1+ ﬁ)

= 20000><£><£><2—1
20 20 20

= 231525
S0, the estimated population = 23153.
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Arunaasked what isto bedoneif thereisadecrease. The teacher then considered
thefollowing example.

Example 15: ATV wasbought at aprice of Rs21,000. After oneyear the val ue of

the TV was depreciated by 5% (Depreciation meansreduction of value dueto use and
ageof theitem). Find thevaueof the TV after oneyear.

Solution:

Principal = Rs 21,000

Reduction= 5% of Rs 21000 per year

21000x 5x1

5100 s

valueat theend of 1year = Rs21000—~Rs1050 = Rs 19,950 il

Alternately, Wemay directly get thisasfollows:

=Rs 1050

5
valueat theend of 1 year = Rs 21000 [1— ﬁj

19
=Rs 21000 x =~ =Rs 19,950

20
TRY THESE

1. A machinery worth Rs 10,500 depreciated by 5%. Find itsval ue after oneyear.

2. Findthepopulation of acity after 2 years, whichisat present 12 lakh, if therate
of increaseis4%.

B EXERCISE 8.3

1. Caculatetheamount and compound interest on

1
(& Rs10,800for 3yearsat 125 % per annum compounded annually.

1
(b) Rs18,000for 25 yearsat 10% per annum compounded annually.

1
(c) Rs62,500for 15 yearsat 8% per annum compounded half yearly.

(d) Rs8,000for 1year at 9% per annum compounded half yearly.
(You could usetheyear by year calculation using S| formulato verify).
(¢) Rs10,000for 1year at 8% per annum compounded half yearly.

2. Kamaaborrowed Rs 26,400 from a Bank to buy ascooter at arate of 15% p.a.
compounded yearly. What amount will she pay at theend of 2 yearsand 4 monthsto
clear theloan?

(Hint: Find Afor 2 yearswithinterestiscompounded yearly and thenfind Sl onthe

4
2nd year amount for I years).
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10.

12.

Fabinaborrows Rs 12,500 at 12% per annum for 3 years at simpleinterest and
Radha borrows the same amount for the same time period at 10% per annum,
compounded annually. Who pays moreinterest and by how much?

I borrowed Rs 12,000 from Jamshed at 6% per annum simpleinterest for 2 years.
Had | borrowed thissum at 6% per annum compound interest, what extraamount
would | haveto pay?

Vasudevan invested Rs 60,000 at an interest rate of 12% per annum compounded
half yearly. What amount would he get

(i) after 6months?
(i) after lyear?
Arif took aloan of Rs80,000 from abank. If therate of interest is 10% per annum,

1
find the differencein amounts hewould be paying after 15 yearsif theinterestis

(i) compoundedannudly.

(i) compounded half yearly.
Mariainvested Rs8,000in abusiness. Shewould be paid interest at 5% per annum
compounded annudly. Find

(i) Theamount credited against her name at the end of the second year.
(i) Theinterestforthe3rdyear.

1
Find the amount and the compound interest on Rs 10,000 for 15 yearsat 10% per

annum, compounded half yearly. Would thisinterest be morethan theinterest he
would get if it wascompounded annually?

Find the amount which Ram will get on Rs4096, if he gaveit for 18 months at
1 . .
125 % per annum, interest being compounded half yearly.

The population of aplaceincreased to 54,000 in 2003 at arate of 5% per annum
(i) findthepopulationin2001.
(i) what would beitspopulationin 2005?

InaLaboratory, thecount of bacteriainacertain experiment wasincreasing at the
rateof 2.5% per hour. Find the bacteriaat theend of 2 hoursif the count wasinitialy
5, 06,000.

A scooter was bought at Rs42,000. Itsvaue
depreciated at the rate of 8% per annum.
Finditsvaueafter oneyear.
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— WHAT HAVE WE DISCUSSED? —

1. Discount isareduction given on marked price.
Discount = Marked Price—SalePrice.

2. Discount can be cal culated when discount percentageisgiven.
Discount = Discount % of Marked Price

3. Additiona expensesmadeafter buying an articleareincludedinthecost priceand areknown
as over head expenses.

CP=Buying price+ Overhead expenses

4. Sdestaxischarged onthesaeof anitem by the government and isadded to the Bill Amount.
Salestax = Tax% of Bill Amount

5. Compoundinterest istheinterest calculated onthepreviousyear’samount (A =P+1)

6. () Amountwheninterestiscompounded annually

n
:P[HERO) ;  Pisprincipal, Risrateof interest, nistimeperiod

(i)  Amount wheninterestiscompounded haf yearly
o R.
R j EIS half yearly rate and

=P (1+ —
200 2n = number of 'half-years
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