Compound Interest
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Meaning

Formulas
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months by
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Interest is
calculated
not only
on the
original
Principal,
but also
on the
interest
accrued
on it.
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Compound Interest

On what
sum will the
compound
interest at
5% p.a. for
two years
compounded
annvally be
%1,6407

Answer -
%16,000
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Important Points

Depreciation

NOCPPY = No. of Conversion Periods Per Year

Rate of Interest

Compounded Annuvally

Compounded Semi-Annually

Compounded Quarterly

r
Compounded Monthly

n =t x NOCPPY

R E——

Important
Points
NOCPPY The useful
Principal = life of a
—_—1 Cost of machine is
- Machine estimated
NOCPPY = | fo be 10
—— years and
NOCPPY = 2 Scrap Value 10,000.
B gate of "
Rate of _eproecna ion
NOCPPY = 4 Depreciation is 10% p.a.
The scrap
————————— has to be value at th
written in ad efa_t €
NOCPPY = (2 negative end or its
life is?
Answer -
_ %3,486.78

Important Questions

———

A person opened an account on April, 200l with a
deposit of I800. The account paid 6% interest
compounded quarterly. On October |, 2001 he closed
the account and added enough additional money to
invest in a 6 month time-deposit for 1,000, earning 6%

compounded monthly.
1) How much additional amount did the person invest

on October |?

2) What was the maturity value of his time deposit on

April |1 20027

3) How much total interest was earned?

1) %175.82

2) %1,030.38

3) 354.56

The annval birth
and death rates per
1,000 are 39.4 and
19.4 respectively.
The number of
years in which the
population will be
doubled assuming

The population of
a town increases
every year by 2% of
the population at
the beginning of
that year. The
number of years by
which the total

increase of there is no
population be 40% immigration or
is: emigration is:

Answer - |7 years Answer - 35 years

The compound
interest on
half-yearly
rests on
%10,000, the
rate for the
first and
second years
being 6% and
for the third
year 9% p.a. is:

Answer - 32,290

Applications of Compound Interest

Important Questions

A machine is
depreciated at
the rate of
20% on
reducing
balance. The
original cost of
the machine
was %1,00,000
and its
ultimate scrap
value was
%30,000. The
effective life of
the machine is?

Answer -
5.4 Years

Effective Rate of Interest

3 tx NOCPPY
Feflr= 1l
NOCPPY
Meaning Question
lgnoring the The effective rate

compounding of
Annvally/ Semi-
Annvally/ Quarterly/
Monthly, etc., what
is the actval rate of
interest which will
fetch you the
effective interest in
a year

of interest
corresponding to a
nominal rate of 7%
p.a. convertible
quarterly is

Answer - 7.18%

Difference between Cl and S|
CI-SI=P[((1+4)"—1)—1it]

The difference between C.l and S.lon a
certain sum of money invested for 3
years at 6% p.a. is Z110.16. The principal
is:

Answer - %10,000

Meaning Types

1) Fixed Annuity Annuity

Amount Regular/ Due/
Certain Immediate

2) At

Regular

Intervals Amount Amount
is paid/ is paid/

3) Forfl received received

Certain at the at t.he.

Period end of beginning
every of every
period period

Future Value of Annuity Regular

Mathematics for Finance

Future Value of Annvuity Due

) txNOCPPY

Present Value of Annuity Regular

txNOCPPY
(1 + NOéPPY) -1
FV =A -
NOCPPY
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Questions Application - Sinking Fund
| |
| | | |
A person Given The Questions
invests annvuity amount 1
%500 at the of 100 required | |
end of each amounts from
year with a to the A sinking A machine
bank which 33137.12 Sinking fund is costs
pays at 4.5% Fund is created for %5,20,000
interest at p.a. C. . the redeeming with an
10% p.a. The Future debentures estimated
C.l. number Valvue of worth X5 life of 25
annually. of years Annvity lakhs at years. A
The will be the end of sinking fund
amount 25 years. is created to
standing to How much replace it by
his credit provision a new model
one year Answer - needs to at 25%
after he 20 Years be made higher cost
has made out of after 25
his yearly profits years with a
investment each year scrap valve
for the provided realization of
12th time sinking %25,000.
is: fund what amount
investment should be set
S can earn aside every
interest at year if the
Answer - 4% p.a.? sinking fund
211,761.36 investments
accumulate
at 3.5%
Answer - compound
12,006 interest p.a.?

Answer -
%16,050

e -1 i
pv — a | (L wocrer) y (1 . Nocppy)
NOCPPY
|
| |
Z invests %10,000 every year starting Raja aged 40 wishes his wife Rani to
from today for next |0 years. Suppose have %40 lakhs at his death. If his
interest rate is 8% p.a. compounded expectation of life is another 30 years
annvally, calculate future value of the and he starts making equal annual
annuity. investments commencing now at 3%
compound interest p.a. how much
should he invest annvally?
Answer - %1,56,454.875
Answer - 384,080
—

Ambiguous
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Appu retires The The Loan Capital Expenditure Net Present Value Leasing Bond Valvation
at 60 years present present 1 1 1 1 1
receiving a value value of | | | | | | | | | |
pension of of an %10,000
14,400 a annuity due in 2 Concept Questions Concept Question Concept Question Concept Questions Concept Question
year paid in of %80 a years at 1
half-yearly years 5% p.a. [ ] [ |
installments for 20 compound
for rest of years interest PV of all r A loan of A person Mr. Paul When a A machine with When a Compute the Leasing means A company is ABC Ltd. wants to Bond is a An investor
his life after at 5% when the installments 10,000 is to bought a borrows project is useful life of seven project is net present Renting. When you're considering lease out an asset loan intends
reckoning his p.ais interest is equal to be paid back house 20,000 on undertaken, years costs 10,000 undertaken, value for a willing to take a proposal of costing %3,60,000 document purchasing a
life is paid on the Loan in 30 equal paying condition to the present while another the present project with a machine on rent, you purchasing a for a five year which three year
expectation half- Amount. instalments. 320,000 repay it value of all machine with value of all net should compare it machine either period. It has fixed provides %1,000 par value
to be 13 yearly The amount cash down with C.I. at the inflows useful life of five the inflows is investment of with its cost. If the by making full a rental of %1,05,000 you interest bond having
years and Answer: basis is of each and 5% p.a. in is compared years costs %8,000. compared %1,00,000 and cost is more than the payment of per annum payable at the nominal
that 2997 installment 34,000 at annval with the The first machine with the net cash flows Present Value of all 4,000 or by annvally starting coupon interest rate of
interest at to cover the the end of installments present saves labour present value year one is the lease rentals that leasing it for from the end of rate. It is 10%. At what
4% p.a. is principal and each year of 22000 value of expenses of 1,900 of the %55,000; for you're going to pay, four years at an first year. Suppose redeemed at price the bond
payable half- Answer: at 4% p.a. Cl for 25 yrs. each. The outflows. If annvally and the outflows. If year two is then obviously, go for annual rate of rate of interest is the end of may be
yearly. What 39,061\ is: at 5% p.a. number of the PV of second one saves the PV of 80,000 and for leasing, otherwise go %1,250. Which 14% per annum the period purchased now
single sum is C.l. The years for inflows is labour expenses of Inflows is year three is for buying. course of compounded at Par (as if it matures at
equivalent cash down the debt to greater 32,200 annvally. greater than %15,000. action is annvally on which per your par and the
to his price is be paid off is than the PV Determine the PV of Further, the When you're willing to preferable if money can be syllabus). investor
pension? Answer: of preferred course of Outflows, the company's give a machine on the company invested by the The price of requires a rate
¥578.30 outflows, action. Assume Net Present cost of capital rent, you should can borrow company. Is this the bond of return of
the project cost of borrowing Value (NPV) is 10%? (PVIF compare it with its money at 14% agreement should be 14%7
Answer: Answer: should be as 10% compounded is positive, @ 0% for selling price. If the compounded favourable to the either equal
Answer - %76,375.80 14.2 Years undertaken. per annum. and the three years are selling price is more annuvally? company? to or less
%1,44,900 project 0.909, 0.826 than the present than the
should be and 0.751) value of all the lease Present Answer:
undertaken, rentals that you're Value of all %907.125
Answer: 2nd otherwise, going to receive, then Answer: PV = Answer: PV = the inflows.
Machine is the project obviously, go for 33,642.11 33,60,473.40
Preferable should not be Answer: 327,340 selling, otherwise go Leasing is Leasing is
undertaken. for leasing. Preferable. preferable.

Present Value of Annuity Due

Formula

PV of Annvuity Due
= [nitial Receipt/
Payment + PV of

Annuity Regular
I for (n - |) periods

Question

Suppose your mom
decides to gift you
10,000 every year
starting from today for
the next five years. You
deposit this amount in
a bank as and when you
receive and get 10% per
annum interest rate
compounded annually.
What is the present
value of this annuity?

|

Answer: 41,698.70

Meaning

An

annuity PV
that

lasts

forever

Normal Perpetuity

Formula

B A
~ i/NOCPPY

—

Perpetuity
Questions

Ramesh wants A stock
to retire and pays
receive %3,000 a annvally an
month. He amount of
wants to pass %10 from
this monthly 6th year
payment to onwards.
future What is
generations the
after his death. present
He can earn an value of
interest of 8% the
compounded perpetuity,
annvally. How if the rate
much will he of return
need to set is 20%?
aside to achieve
his perpetuity
goal?

Answer:

%20.1

Answer:
%4,50,000

The rate
should be
given as
compounded
monthly.

Answer usi se

aayeda.

Meaning

A
perpetuity,
where the
amount
keeps
growing by
a fixed
percentage
in every
period

Growing Perpetuity

Formula

4%

Question

Assuming
that the
discount
rate is
7% per
annum,
how
much
would
you pay
to
receive
%50,
growing
at 5%,
annvally,
forever?

Answer:
2,500

Meaning

Formula

Question

Interest Rate
without
taking into
consideration
the effect of
inflation

Nominal
Rate of
Return =
Real
Rate of
Return
+
Inflation
Rate

The
nominal
rate of
growth is
17% and
inflation is
9% for the
five years.
Let P be
the Gross
Domestic
Product
(GDP)
amount at
the
present
year, then
the
projected
real GDP
after 6
years is?

Compounded Annuval Growth Rate

Meaning

Calculation

Question

The average
rate at
which the
investment
grows in
every period
over a
specific
period of
time

Answer:
1.587P

The amount at
the beginning
of the period
is considered
as Principal,
and the
amount at the
end of the
period is
considered as
Amount; count
the number of
periods
between these
amounts, and
then use the
formula for
calculating
Amount of
Compound
Interest. Using
this formula,
calculate the
value of /. This
is your CAGR.

Calculate the
compounded annval
growth rate (CAGR) of
Operating Profit for
year 6 with respect to
year 2 from the
following data:

Operating
Year Profit (R in
Lakhs)

2 100
—_—
3 106.4
R —
4 107.14

Answer: 2%




