Compound Interest
Ex 11B

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

2. When interest is compound Annually:

_ R 4n
Amount =P 1+ﬁ

3. When interest is compounded Half-yearly:

_ (R‘.'z:] 2n
Amount = P |:1 + T

4. When interest is compounded Quarterly:

_ (R/4)] 4n
Amount = P |:1 + W

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

3 2p
Amount:P[1+iDJ x[1+5°
101 100

6. When Rates are different for different years, say R4%. Ro%. Ra% for 15t 2™ and 3" year respectively.

- Ry Rz Rs
Then, Amount =P [1 + ﬁ][1 + ﬁ] [1 + ﬁ]

7. Present worth of Rs. x due n years hence is given by:
X
Present Worth = 1+ R
100

Future Value Formula (compound interest)

r
A=P[l+—
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)

QL

Answer :

Principal amount, P = Rs 6000

Rate of interest, R = 0% per annum

Time, n = 2 years.

The formula for the amount including the compound interest is given below :

A = Rs. P(1+%)n
= A = Rs. 6000 (1+i)2

1
- A4 — Rs. 6000(“’”'9

= A = Rs. 6000 (@)2

= A = Rs. 6000 (1.09 x 1.09)"

= A = Rs. 7128.6

i.e., the amount including the compound interest is Rs 7128. 6.
.. Compound interest = Rs (7128.6 — 6000) = Rs 1128.6

Q2.



Answer :

Principal amount, P = Rs. 10000

Rate of interest, R = 11% per annum.

Time, n = 2 years.

The formula for the amount including the compound interest is given below :
_ r\"

A= Rs P(1+ %)

= A = Rs. 10000 (1+%)2

2
= A = Rs. 10000 (‘“‘“")
2
= A = Rs.10000 (1“)
= A = Rs.10000 (1.11 x 1.11)?

= A = Rs. 12321
.e., the amount including the compound interest is Rs 12321.
. Compound interest = Rs. (12321 — 10000) = Rs. 2321

Q3.

Answer :

Principal amount, P = Rs. 31250

Rate of interest, R = 8% per annum.

Time, n = 3 years.

The formula for the amount including the compound interest is given below :
_ r\"

A= Rs P(1+5

= A

8 3
Rs. 31250 (1 n ﬁ)

3
10048
=4 = R.a31250( 0. )

3

=4 = Rs.31250 (18

= A = Rs.31250 (1.08 x 1.08 x 1.08)*

= A = Rs. 39366

i.e., the amount including the compound interest is Rs 39366.
. Compound interest = Rs. (39366 — 31250) = Rs. 8116

Q4.

Answer :

Principal amount, P = Rs. 10240

Rate of interest, R = 12} % p.a.

Time, n = 3 years

The formula for the amount including the compound interest is given below :
_ BA"

A= Rs P(1+%)

= A = Rs. 10240 (1+ lm)a
= A = Rs. 10240(1+m)
- A = Rs. 10240(1+§)

= A = Rs. 10240(5")

B
= A= R5A10240( )

= A = Rs. 10240 (1.125 x 1.125 x 1.125)°

= A = Rs. 14580

i.e., the amount including the compound interest is Rs 14580,
.. Compound interest = Rs (14580 — 10240) = Rs. 4340

Q5.



Answer :

Principal amount, P = Rs 62500
Rate of interest, R = 12% p.a.
5

Time, n = 2 years ﬁmcmt]].s:—:!:Z% years

The formula for the amount including the compound interest is given below :
4= Rs P(1+)

122 3 %12
Rs. 62500 (1435 ) x [ 1+ %5

2
= A = Rs. 62500 (1+ 15 ) x (1+ 1)
— A = Rs. 62500 x 1.12 x 1.12 x 1.06
— A — Rs. 83104

i.e., the amount including the compound interest is Rs 83104,
.. Compound interest = Rs. (83104 — 62500) = Rs. 20604

Qé

Answer :

= A

Principal amount, P = Rs. 9000
Rate of interest, R = 10% p.a.

Time, n = 2 years 4 months = Z%yea.rs = —; years

The formula for the amount including the compound interest is given below :
A=RsPx(1+&)

2 2 x10
— 10
= Rs. (Q'ODI]x (1+4%) x (1+ e

= Rs. (9000 x 1.10 x 1.10 x 1.033)

= Rs. 11252.9 =5 11253

i.e., the amount including the compound interest is Rs 11253.
.. Compound interest = Rs. (11253 — 9000) = Rs. 2253

Q7.

Answer :

Principal amount, P = Rs. 8000
Rate of interest for the first year, p= 9% p.a.
Rate of interest for the second year, ¢= 10% p.a.
Time, n = 2 years.
Formula for the amount including the compound interest for the first year :
A= Bs {Px(14%) x (1+5)}
_ 9 0
= Rs. {8000 x (14 %) x (1+ )}
109 110
= Rs. {8000 x (1.09) x (1.1)}

= Rs. 0502
i.e., the amount including the compound interest for first year is Rs 9592.

Q8.

Answer :

Principal amount, P = Rs. 125000

Rate of interest, R = 8% p.a.

Time, n = 3 years

The amount including the compound interest is calculated using the formula,
4= Rs.P(1+ )

Rs. 125000 (1+ li)s
3

00
10048
Rs. 125000( o )

3
= Rs. 125000 (%)
= Rs. 125000 (1.08)*

Rs. 125000 (1.08 x 1.08 x 1.08)
= Rs. 157464
.. Anand has to pay Rs 157464 after 3 years to clear the debt.

Q9.



Answer :

Principal amount, P = Rs. 11000
Rate of interest, R = 10% p.a.
Time, n = 3 years

The amount including the compound interest is calculated using the formula,
n

A-Rs. P(1+5&)

= Rs. 11000 (1 + 2
3

= Rs. 11000(“’"””

= Rs.11000 (““)3

— Rs.11000 (1.1)°

= Rs. 11000 (1.1 x 1.1 x 1.1)
= Rs. 14641
Therefore, Beeru has to pay Rs 14641 to clear the debt.

Q10.

Answer :

Principal amount, P = Rs. 18000

Rate of interest for the first year, p= 12% p.a.

Rate of interest for the second year, g= 123 %p.a.

Time, n = 2 years

The formula for the amount including the compound interest for the first year is given

low :
_ {Px (1+%) x (1+i)}
= Rs. {18000 x (1+ ) x (1+ 35
- {18000 UOHZ) x ( y o
00

(‘
_ {18000 (1!]0+12 ( )
(1OD+ 12 ( )

100 )
e fasoon (22) < (2))
= Rs. {18000 x (1.12) x (1.125)}
= Rs. 22680

-. Shubhalaxmi has to pay Rs 22680 to the finance company after 2 years.

Q11

Answer :

[:~]

}

onIH

)
)
}
j

= { 18000 x

Principal amount, P = Rs. 24000

Rate of interest, R = 10% p.a.

Time, n = 2 years 3 months = 2711 years

The formula for the amount including the compound interest is given below :

n IR
A—P x(1+%) x (1+;Tu)

2 2 %10
10
= Rs. 24000 x (14 355) x (1+‘ITG

2
— 100410 1004+2.5
= Rs. 24000 x (T) X (T

= Rs. 24000 x (%)gx (%)

= Rs. 24000 x (1.1 x 1.1 x 1.025)

= Rs. 24000 x (1.250)

= Rs. 29766

Therefore, Neha should pay Rs 20766 to the bank after 2 years 3 months.

Q12.



Answer :

Principal amount, P = Rs 16000
Rate of interest, R = %%p.a.
Time, n = 2 years

Now, simple interest = Rs (“7%%%) = Rs. 2400

Amount including the simple interest = Rs (16000 + 2400) = Rs 18400
The formula for the amount including the compound interest is given below :
A—P (1 + %)"

— Rs. 16000 (1+ %)2
= Rs. 16000 (1+ 35 ’
= Rs.16000 (1+ 4—1“3)2

= Rs.16000 (%)2

= Rs. 16000 (%)2

= Rs. 16000 (1.075 x 1.075)

i.e., the amount including the compound interest is Rs 18490.
Now, (CI — SI)= Rs. (18490 —18400) = Rs. 90
Therefore, Abhay gains Rs. 90 as profit at the end of 2 years.

Q1s.

Answer :

Simple interest (SI) = Rs. 2400

Rate of interest, R = 8%
Time, n = 2 years
The principal can be calculated using the formula :

sam — ()

= Sum = Rs. (“%%%) = Rs. 15000
i.e., the principal is Rs. 15000.
The amount including the compound interest is calculated using the formula given below :
A=P (1+%}"
2
— Rs. 15000 (14 75;)

2
_ 10048
— Rs. 15000( ub )

2
= Rs. 15000 ( 13
= Rs. 15000 (1.08 x 1.08)
= Rs. 17496
i.e., the amount including the compound interest is Rs. 17496.

*. Compound interest (CI) = Rs. (17496 — 15000) = Rs. 2496

Q14.

Answer :

Let Rs P bethe sum.
Then SI = (P3¢) = Rs. 2F = Rs. 3l
: s

100 m

Also, CI — {Px (1+%)2_P}
— Rs. {Px(u&s)z_P}

~ Rs. {Px(%JZ_P}

= Rs. {(Z2F) - P}

= Rs. {ZZLZ0P}  Rs. 20
Now, (CI — SI)=Rs. (M_ 3_;)

— Rs. (W;%;WP) -

_ 9P
= Rs. o

Now, Rs. 90 = Ei:._gu

=P = (%): Rs. 25000

Hence, the reguired sum is Rs. 25000.



Q15.

Answer :

Let P be the sum.
Theumzﬁs(%)zns%’: Rs 3P

10
Also, CI = Rs. {Px (1+%)3—P}

= Rs. {Px (%)E—P}

= Rs. {Px (%)E—P}

- {(22)-7)

— Rs. 1331 P-1000P

)

Now, (CI — SI)=Rs (&P 2F)
= Rs 2
Now, Rs. 93 = %“;

=P = %‘”) = Rs. 3000

Hence, the required sum is Rs. 3000.

Q1leé.

Answer:

Let P be the sum.
Rate of interest, R = 62% = 2 %
Time, n = 2 years

Now, A= Px (1+ 103‘13)2

- Rs.Px(1+%)2

= Rs. Px (%)2

2
= Bs. Px (3)
= Rs. Px (i—g X i—g
6P
= Rs. 5
= Rs. 10240 = Rs. Z%F
10240 x 225
. P = Rs. 9000
Hence, the reguired sum is Rs. 9000
Q17.
Answer :

Let P be the sum.
Rate of interest, R = 10%
Time, n = 3 years

1
10
Now, A= Px (1+ ﬁ)
3
_ 100410
= Rs. Px (15:2)
1
110
= Bs. Px (1)
_ u o, u
= Rs. Px (ﬁxﬁxﬁ)
_ 1P
= Rs. 1000
However, amount — Rs. 21296
Now, Rs. 21206 = Rs. 3L

1000
21206 x 1000
— Rs. (—m1 ) - P
- P = Rs. 16000

Hence, the regquired sum is Rs. 16000.

Q1s.



Answer :

Let R% p.a. be the required rate.

A = 4410
P = 4000
n = 2 years

Now, 4 = P (1+ )"

r 2
= 4410 = 4000 (1+ﬁ)

Hence, the required rate is 5% p.a.

Q19.

Answer :

Let the required rate be R% p.a.
A = T74.40
P = 640

n = 2 years

Now, A — P(1+%)"

= 774.40 = 640 (1+%)2
- (14 &)
=1.21= (1+%)2

2

= (L)'= (1+4)
_ R
S>11-1= &

>01= &
=R = (0.1x100) = 10

Hence, the required rate is 10% p.a.
Q20.

Answer :

Let the required time be n years.
Rate of interest, R = 10%

Principal amount, P = Rs. 1800
Amount with compound interest, 4 = Rs. 2178

Now, 4 = P>':(l+%)‘rl

_ 10 \™
= Rs. 1800 x (14 2%

_ 100410}
- Rs.lBI]le( = )

_ 10\*
— Rs. 1800 x (ﬁ

10
However, amount = Rs. 2178

Now, Rs. 2178 = Rs. 1800 x (3)"

— Rs. 1800 x (E)u

k] 11 "
= ww (ﬁ)
n
121 11
= 1w (ﬁ
1132 .
~(2Z) = (v
10 1



Answer :

Let the required time be n years.

Rate of interest, R = 8%

Principal amount, P = Rs. 6250

Amount with compound interest, 4 = Rs. 7200

Then, A = P x (1+%)r=
= A= Rs 6250 x (1+5)"

— Rs. 6250 x (1‘310055)"

= Rs. 6250 x (ﬁ

=Rs. 6250 x (E)“
However, amount = Rs. 7290
Now, Rs. 7290 = Rs. 6250 x (2_2;)"

20 _ [\
#m_m_(ﬁ

Q22.

Answer :

Population of the town, P = 125000

Rate of increase, R = 2%

Time, n = 3 years

Then the population of the town after 3 years is given by

Population = P x (1+ %)5
= 125000 x (1 T l):'
= 125000 x (””"“)

3
102
= 125000 x (_JDEI)

= 125000 x (ﬂ )3
— 125000 x (3) x (%) = (%)
= (51 x 51 x 51)

= 132651

Therefore, the population of the town after three years is 132651.

Q23.

Answer :

Let the population of the town be 50000.
Rate of increase for the first year, p = 5%
Rate of increase for the second year, g = 4%

Rate of increase for the third year, r = 3%
Time = 3 years

Now, present population = {P x (1+ %) % (14—%) % (1+ﬁ)}

:{mmo x (1+ m) (l+ﬁ) X (1+%)}

(

- fomn  (35) (%) (5]
- fron () < (2) < (8))
)93

Therefore, the present population of the town is 56238.

Q24.



Answer :

Population of the city in 2009, P = 120000

Rate of increase, R = 6%

Time, n = 3 years

Then the population of the city in the year 2010 is given by
Population = P x (1 + %)ﬁ

1
= 120000 x (1+ 555)

o 1006
- 12:0000x( uh )

— 106

= 120000 x (333)

= 120000 x (-"ﬁf)

= 2400 x 53

= 127200

Therefore, the population of the city in 2010 is 127200.
Again, population of the city in 2010, P = 127200

Rate of decrease, R = 5%

Then the population of the city in the year 2011 is given by
Population = P x (1 — %)ﬁ

5 1
127200 x (1 - 35)

100-5
127200 x (%555%)

_ 5
= 127200 x (ﬁ)

= 127200 x (37)

= 6360 x 19
= 120840
Therefore, the population of the city in 2011 is 120840.

Q25.

Answer:

Initial count of bacteria, P = 500000

Rate of increase, R = 2%

Time, n = 2 hours

Then the count of bacteria at the end of 2 hours is given by

Count of bacteria = P x (1+%)“
=5OD(]DI]x( +T0)
1004

= 500000 x

I](l

= 500000 x

= 500000 x

= (200 x 51 x 51)
= 520200
Therefore, the count of bacteria at the end of 2 hours is 520200.

Q26.



Answer :

Initial count of bacteria, P = 20000

Rate of increase, R = 10%

Time, n = 3 hours

Then the count of bacteria at the end of the first hour is given by

Count of bacteria = Px(l+%)n
= 20000 x (1+ 55;

100410
100

=20mox(

_ 110
= 20000 x (32

= 20000 x (3)
= 2000 x 11

= 22000

Therefore, the count of bacteria at the end of the first hour is 22000.
The count of bacteria at the end of the second hour is given by

Count of bacteria — Px(l—lm)
=22000x(1—%

= 22000 x

= 19800
Therefore, the count of bacteria at the end of the second hour is 19800.
Then the count of bacteria at the end of the third hour is is given by

Count of bacteria = P x (1+5)"

1
= 10800 x (1+ 7

= 19800 x (55"

110
= 19800 x (10)

— 19800 x (§)

= 1980 x 11
= 21780
Therefore, the count of bacteria at the end of the first 3 hours is 21780.

Q27.

Answer :

Initial value of the machine, P = Rs 625000

Rate of depreciation, R = 8%

Time, n = 2 years

Then the value of the machine after two years is given by

Value = P x (1— %)"
= Rs 625000 x (1—1)2

)

= Rs 625000 x

= Rs 625000 x %

= Rs 625000 x

= Rs (1000 x 2
= Rs 529000
Therefore, the value of the machine after two years will be Rs. 529000.

(%5

(
= Rs 625000 x (%)

3(5—’3) (%)

23)

Q28.



Answer :

Initial value of the scooter, P = Rs 56000

Rate of depreciation, R = 10%

Time, n = 3 years

Then the value of the scooter after three years is given by
Value = P x (1— %)“

— Rs. 56000 x {1 2)’°
- . * 100

= Rs. 56000 x

=Rs. (56 x 9 x 9 x9)
= Rs. 40824
Therefore, the value of the scooter after three years will be Rs. 40824

Q29.

Answer :

Initial value of the car, P = Rs 348000

Rate of depreciation for the first year, p= 10%

Rate of depreciation for the second year, g= 20%
Time, n = 2 years.

Then the value of the car after two years is given by

Value — {Px(l—%) x(l_%)}
=Rs. 348000 x (1—- ) x (1- 2)}
= Rs. {318000 x (2%5?) x (%)}
=Rs. {343000 x (%) x (%)}

— Rs. {348000 x (1—‘:]) x (1_%)}

= Rs. (3480 x 9 x 8)

= Rs. 250560
. The value of the car after two years is Rs 250560.

Q30.

Answer:

Let the initial value of the machine, P be Rs z.
Rate of depreciation, R = 10%

Time, n = 3 years

The present value of the machine is Rs 291600.
Then the imitial value of the machine is given by

Value = P x (1— %)“
=Rs. z x (1— :T%)S
=Rs. z x (mglmm)g

=R.s.zx(ﬁ)3

100

=Rs. z x (%)3

.. Present value of the machine = Rs 291600
Now, Rs 291600 = Rs z x {%) x (%) x (%)
— 1 — Rs 291600x10x10x10

e B

_ 201600000
=1z =Rs =

=z = Rs 400000
. The imitial value of the machine is Rs 400000.



