Chapter 1. Compound Interest

Formulae

1. Let Principal = P Rate = R% per annum, Time = n years.

2. When interest is compound Annually:

msorit=p [14 2|
unt = +ﬁ

3. When interest is compounded Half-yearly:

_ o[ 4. (R2)]20
Amount=F [ 1+ 1I}D_

4. When interest is compounded Quarterly:
(Ri4) ] 4n

Amount = P 1+ﬁ_

5. When interest is compounded Annually but time is in fraction, say 3% years.

3 EF'.
Amu::unt=F’[1+£EJ x|1+5
10 100
6. When Rates are different for different years, say Rq%. Ro%. Ra% for 15t 2" and 3¢ year respectively.

- H1 H: F".:}
Then, Amount = P [1 + ﬁ}b + ﬁJ[1 + ﬁ}

7. Present worth of Rs. x due n years hence is given by:
X
Present Worth = i RY.
100

Future Value Formula (compound interest)

% nt
A=p(1+7]
n

Where:

A = resulting amount (future value)

P = amount of principal (present value)

r = annual interest rate

n = number of compounding periods per year
t = time (in years)




Let Principal = P, Rate = R% per annum,
Time = n years.

1. When interest is compounded annually :
(

R
Amount = P 1 +1ﬂ0
2. When interest is cumpc:unded half-yearly :
- i
Amount = P _1 +—IUEI ]
3. When interest is cnni'f;ounded quarterly :
R/4) |*"
Amount = P 1 100

4. When interest is cnmpcunded EI‘II‘ILIEIHY
but time is in fraction, say 3% years.

R %R
Amount = P(1+ﬁTx 1+ﬁ

5. When rates are different for different
years, say R % , Ry%, R3% for 1st, 2nd and
3rd year respectively. Then,

R \(;,Re ), Ro
Amuunt-]?(i +1{}[}](1 +]DU][1 +‘1D'I]]

6. Growth : If the rate of growth is constant,

then
VvV = "Jﬂ(l +1m]

where r% is the rate of growth per year, n
is the number of years, Vj is the present
measure of the quantity and V is the
measure of the quantity after n years.

Similarly, if V, is the measure of the
quantity n years ago and V is the present
measure of the quantity, then

V = V{;(l +1m]

7. Depreciation : If the rate of depreciation is
constant, then

- l r "
V = vg(] —Tﬁﬁ]

where r% is the rate of depreciation per
year, n is the number of years, V, is the
present value and V is the value after n
years. i



- Simikarly, if V; is the value n years ago
and V is the present value, then

H
r
Y=Y {1 ‘mn]
B. Pt)puiatlcm

(i) Population after n years Present

mn

population| 1+ 1 Dﬂ

(ii) Present population = Population n

i d

years ago |1+~ 100

Formulae Based Questions

Question 1. Find the Compound Interest on Rs. 2,000 for 3 years at 15% per annum
Compounded annually.

Solution : Amount at the end of the third year

4]
r
e P(“mu)

Given P=%2,000,r = 15%, n = 3 years

15
?ZGUO(I +ET
23 23 23

= T2,000 x34 %50 %39

T 3,041-75

(A-P)

T (3,041-75 - 2,000)

= T1,041-75. Ans.

A

i
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Compound Interest

Ii

Question 2. If the interest is compounded half yearly, calculate the amount when the Principal
is Rs. 7,400, the rate of interest is 5% per annum and the duration is one year.

Solution : For half yearly payable - .

r
A = P(l”zmm}

where P is principal r is rate p.a. and n is time

in years.
T A = 7400 |14+
200

205 205
= 7400500 * 200

= ¥ 7774-63. Ans.

Question 3. In how many years will Rs. 15,625 amount to Rs. 17,576 at 4% p.a., compound
interest?



Solution : A = T17,576, P=T 15,625,

r = 4%, n="?
r
A = F{] +]m)
; n
17,576 = 15,&25(] +1—Da]
17576 (1Y)
15625 ~ {25

17576 (26 )"
15625 ~ (25

26} (26
25) ~ \25

n = 3 years.

Question 4. The population of a city is 1,25,000. If the annual birth rate and death rate are
5.5% and 3.5% respectively. Calculate the population of the city after 3 years.

Solution : Here net growth
= (5.5-3.5)% = 2%
P= ¥1,25,000
n=23 yeérs .
. Population of the city after 3 years

2 33
= 1,25,000 (1 +ﬁ

102
= 1,25,000 (ﬁ)]
102 x 102 x 102
100 % 100 x 100

= 1,25,000 x
= 1,32,651.

Question 5. There is a continuous growth in population of a village at the rate of 5% per
annum. If its present population is 9,261, what population was 3 years ago?



Solution : Let P be the population 3 years ago.

3
Then, present population = P x (1 + 1.8 ]

100
21 21 21
9,261 = (P X350 %20 %20 ]
20 20 20

or P = [9,261 X51 %91 xﬁ)

= 8,000 :
Hence, 3 years ago the population of village

was
= 8,000. Ans.

Question 6. The population of a town 2 years ago was 62,500. Due to migration to cities, it
decreases at the rate of 4% per annum. Find its present population.

Solution : Present population
Y

4
= E-Z,Sﬂﬂx(l-m—n}

. X
24 24
(EZ,SEIU ¥ 5 x25 .

i

= 57,600
.. Present population
= 57,600.
Question. 7. The total humber of industries in a particular portion of the country is
approximately 1,600. If the government has decided to increase the number of industries in

the area by 20% every year; find the approximate number of industries after 2 years.
Solution : Number of industries after 2 years

1]
= Original number of industries (1 +EE)D J
20 Y
=1,600 (1 +1D[] ]
= 2,304 Ans.

Question 8. The cost of a machine depreciates by 10% every year. If its present worth is
Rs.18,000; what will be its value after three years?



Solution : Applying the forumula, we get;

10 P
T 18,000 [1 _'I_DEIJ

T13422 Ans.

Value after 3 years

Question 9. 6000 workers were employed to construct a river bridge in four years. At the end
of first year, 20% workers were retrenched; At the end of second year 5% of the workers at
that time were retrenched. However, to complete the project in time, the number of workers
was increased by 15% at the end of third year. How many workers were working during the
fourth year?

Solution :-The number of workers who were
working during the fourth year

20 5 15
~h (1 ~100 ](‘-' ‘iﬁﬁ](l *ﬁ}
| _ n i, n |, n
| - V”(l 7100 )[l 100 ](1 +1m]

4 19 23
=6mﬂx§xidxiﬁ=5244. Ans.

Concept Based Questions

Question 1. The S.I. and C.I. on a sum of money for 2 years is Rs. 200 and 210 respectively.
If the rate of interest is the same. Find the sum and rate.

Solution : Let the sum be P and rate of interest

be r % then.
Pxrxn
51 = o
: Pxrx2
200 = 00
P.r = 10000 ...(i)
r H
ClL = P[(l +ﬁ) _1]
10000 ro |2
- )
_ 10000 (100 + r)* - 100
210 = = T
210 = D+ 200r

¥
r24200r = 210 ¢

r2 = 10r e
r = 10%
Using this in equation (1), we get
10000
E =705
= T 1000
P = 1,000

...!
H]

10%. Ans.



Question 2. Find the difference between the simple interest and compound interest on 2,500
for 2 years at 4% p.a., compound interest being reckoned semi-annualy.

Solution: P = ¥ 2,500
4
r=4%pa=5=2% half yearly

T = 2 year = 4 half years

L8 L A
A= P(1+ﬁJ

4

: = o N
=f2,5ﬂ0[’1+-m)
1 4
12,5[!](1+ﬁ)

4
51
12,5{10(@)
2,500 x 51 % 51 % 51 % 51

50 x 50 = 50 = 50

51 x 51 =51 =51
50 = 50

_ ¢ 2601x2,601
= 2,500

67,65,201
2,500

¥ 2,706-08

A-P

¥ (2,706-08 - T 2,500)
¥ 206-08

i

2

=X

=¥

C.L

It

and Sk = =X e

= T 200
Difference between C.I. and 5.1
= CIL-S1L
T 206-08 - T 200
¥ 6-08.

Ik

Question 3. A sum of money is lent out at compound interest for two years at 20% p.a., being
reckoned yearly. If the same sum of the money was lent Gut at compound interest of the same
rate of percent per annum C.I., being reckoned half yearly would have fetched Rs. 482 more by
way of interest. Calculate the sum of money lent out.



Solution : Let the principal be T 100
For first case r = 20% p.a.
n = 2 years

"
r
A = P[1+1m)

2
20
= ¢ Im](l +ﬁ)

2
o .11
!1m{1+5J
5 . 2
P 6
= !lﬂﬂ[g]

= T144
Cl = A-P
= T144-T100=T 44

r = 20% pa.= %% half yearly

= 10% semd annual
Time = 2 years =4 half years

» M

A = P[1+ﬁ)
4

10
= !’lﬂﬂ{1+1m)
T100|1 1— \

10

&

4
11
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il



100 x11x11x11x11
10 x 10 x 10 x 10

121 x121
10 x10

14,641
-5
= T 14641
ClL = A-P
146-41 - 100
= Td641
Difference between two interest
= T4641 -T 4400 = T 2:41
If difference is ¥ 2-41 then principal be T 100
If difference is T 482 then principal will be

=T

=

100
= fijﬁl-cfiﬂi

_ ¥ 100 x mzx
241
= T100x100x2
= ¥ 20,000
. Sum is ¥ 20,000. - Ans.

100

Question 4. A sum of money amounts to
¥ 2,240 at 4% p.a., simple interest in 3 years. Find

1
the interest on the same sum for 6 months at 3 > T

p-a.
Solution : LetP = ¥ 100
PRT
gl = 100
_ g 100x4x3
100
= %12
A =P+5L
=T100+T12=T112
IfAisT112then PisT 100
Ifhis!]ﬂ\enl’is?%?g
’ - 100
Ifhlsfz,zilﬂmmf’beiﬁxz,zmx
= T100x20
= ¥2,000
So, principal is ¥ 2,000
MNow, for second case
P = T2,000

1
Time = 6months=£year

1 7
R = 35=E%P‘ﬂ'



7 1
?,mﬂxz XE

100
2000x 7x1
100 x 2 x2
207
= ¥ 1

T35

Sl =%

=

Question 5. Mr. Kumar borrowed Rs. 15,000 for two years. The rate of interest for the two
successive years are 8% and 10% respectively. If he repays Rs. 6,200 at the end of the first
year, find the outstanding amount at the end of the second year.

Solution : P = ¥15,000
Interest for 1st year
_15000x8x1
100
= ¥1,200
Amount after one year
= ¥ (15,000 + 1,200}
= ¥16,200

He repays ¥ 6,200 at the end of the 1st year

- Principal for 2nd year
= ¥ (16,200 - 6,200)
= 10,000
Now interest for the 2nd year
_ 10,0005 10%1
100
.= 1,000
. Amount outstanding at the end of 2nd year
= ¥ (10,000 + 1,000)
= ¥ 11,000. Ans.

Question 6. The compound interest, calculated yearly, on a certain sum of money for the
second year is Rs. 1320 and for the third year is Rs. 1452. Calculate the rate of interest and
the original sum of money.



Solution : Compound Interest for second year

= 1320
Compound Interest for third year
= ¥ 1452
r=1P=1?
For third year: P = ¥ 1320,
I = 1452-1320=T132
T = 1year,
| _ PXRxT
© 100
1320 xRx1"~ ~
RS 0
132 x 100
R= "0
R = 10% p.a.

Now, let the principal for first year be x.
PxExT 10x «x
Then I'="00 =100~ 10

i x _Ix
Amount for first year =x+5=",

11
For second year :P = I_DI’

R = 10% p.a, T=1year
11x
- "ﬁx]{}xl_n_x |
B 100 100
From question,
11x
100 = 1320
= x = 1—32':;;‘ 100_ 12000~

Thus the original sum of money is ¥ 12,000,



