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11.0

LEARNING OBJECTIVES

After completing the unit, you will be able to:
● Define ratio and proportion
● Locate and decipher ratios in common health applications such as drug labels
● Determine if two ratios are a proportion
● Simplify ratios and complex ratios
● Apply ratio definitions to express unit rates
11.1

INTRODUCTION

Ratio is a way to show a relationship between two items. We are always counting and
comparing items in our daily lives: hours at work versus hours away from work, number
of yogurts we have eaten versus the number of yogurts still in the refrigerator, and so
on. Ratios simply help us compare two items, objects, or amounts.
Proportion compares two equal ratios in a mathematical equation. We use proportion to
either increase or decrease one part of the ratio in the equation so that the unit expressed
or found is in the same relationship with the other part of the specific ratio and so that
this ratio, when completed, shows the same relationship as the other ratio.
11.2

RATIO

A ratio is used to show a relationship between two numbers or a comparison of two
items. The numbers are separated by a colon (:) as in x: y. for example, three nurses and
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four medical assistants working a clinic shift can form a ratio. Ratios may be presented
in three formats that provide the set-up for solving proportions.

The relationship can represent something as simple as the 1: 3 ratio commonly used to
mix frozen juices. We use one can of frozen juice concentrate to three cans of water.
Ratios are fractions that represent a part-to-whole relationship. Often when we work
with ratios, we use the fraction format to reduce the ratio to its simplest form. Ratios
are always reduced to their lowest form. For example, 8 hours of sleep to 24 hours in a
day would be expressed as

Simplifying ratios is an important skill. To simplify a ratio, divide the first number by
the second.

11.2.1 EQUIVALENT RATIOS
Since the ratio 5 / 1 is a fraction, we can use the multiplication property of 1 to find
many equivalent ratios. For example:
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From the last example, we see that 5x and lx represent two numbers whose ratio is 5: 1.
In general, if a, b, and x are numbers (b 0, x 0), ax and bx represent two numbers whose
ratio is a: b because

Also, since a ratio such as 24/16 is a fraction, we can divide the numerator and the
denominator of the fraction by the same nonzero number to find equivalent ratios. For
example:

A ratio is expressed in simplest form when both terms of the ratio are whole numbers
and when there is no whole number other than 1 that is a factor of both of these terms.
Therefore, to express the ratio 24/16 in simplest form, we divide both terms by 8, the
largest integer that will divide both 24 and 16. Therefore, 24/16 in simplest form is 3/2.
11.2.2 CONTINUED RATIO
Comparisons can also be made for three or more quantities. For example, the length of
a rectangular solid is 75 centimeters, the width is 60 centimeters, and the height is 45
centimeters. The ratio of the length to the width is 75: 60, and the ratio of the width to
the height is 60: 45. We can write these two ratios in an abbreviated form as the
continued ratio 75: 60: 45.
A continued ratio is a comparison of three or more quantities in a definite order. Here,
the ratio of the measures of the length, width, and height (in that order) of the rectangular
solid is 75: 60: 45 or, in simplest form, 5: 4: 3.
In general, the ratio of the numbers a, b, and c (b is not = 0, c is not = 0) is a: b: c
Example 01
An oil tank with a capacity of 200 gallons contains 50 gallons of oil.
a. Find the ratio of the number of gallons of oil in the tank to the capacity of the tank.
b. What part of the tank is full?
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Solution:

Example 02
Compute the ratio of 6.4 ounces to 1 pound.
Solution
First, express both quantities in the same unit of measure. Use the fact that 1 pound 16
ounces.

Example 03

Solution:

11.2.3 USING RATIO TO EXPRESS A RATE
When two quantities have the same unit of measure, their ratio has no unit of measure.
A rate, like a ratio, is a comparison of two quantities, but the quantities may have
different units of measures and their ratio has a unit of measure.
For example, if a plane flies 1,920 kilometers in 3 hours, its rate of speed is a ratio that
compares the distance traveled to the time that the plane was in flight.
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The abbreviation km/h is read “kilometers per hour.
A rate may be expressed in lowest terms when the numbers in its ratio are whole
numbers with no common factor other than 1. However, a rate is most frequently written
as a ratio with 1 as its second term. As shown in the example above, the second term
may be omitted when it is 1. A rate that has a denominator of 1 is called a unit rate. A
rate that identifies the cost of an item per unit is called the unit price. For example, $0.15
per ounce or $3.79 per pound are unit prices.
Example 04
Kareem scored 175 points in seven basketball games. Express, in lowest terms, the
average rate of the number of points Kareem scored per game.

Answer: Kareem scored points at an average rate of 25 points per game.
Example 05
There are 5 grams of salt in 100 cubic centimeters of a solution of salt and water.
Express, in lowest terms, the ratio of the number of grams of salt per cubic centimeters
in the solution.

Example 06
The perimeter of a triangle is 60 feet. If the sides are in the ratio 3: 4: 5, find the length
of each side of the triangle.
Solution:
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Answer: The lengths of the sides are 15 feet, 20 feet, and 25 feet
11.3

PROPORTION

A proportion is an equation that states that two ratios are equal. Since the ratio 4: 20 or
4/20 is equal to the ratio 1: 5 or, ⅕ we may write the proportion

Each of these proportions is read as “4 is to 20 as 1 is to 5.” The general form of a
proportion may be written as: a: b = c: d or a/b = c / d
Each of these proportions is read as “a is to b as c is to d.” There are four terms in this
proportion, namely, a, b, c, and d. The outer terms, a & d, are called the extremes of the
proportion. The inner terms, b and c, are the means
In the proportion, 4: 20 = 1: 5, the product of the means, 20(1), is equal to the product
of the extremes, 4(5).
In the proportion, 5/15 = 10/30, the product of the means, 15(10), is equal to the product
of the extremes, 5(30)
In any proportion a / b = c / d, we can show that the product of the means is equal to the
product of the extremes, ad = bc. Sincere a/b = c/d is an equation, we can multiply both
members by bd, the least common denominator of the fractions in the equation.

Therefore, we have shown that the following statement is always true:
●

In a proportion, the product of the means is equal to the product of the extremes.

Notice that the end result, ad bc, is the result of multiplying the terms that are crosswise from each other:
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This is called cross-multiplying, which we have just shown to be valid. If the product
of two cross-wise terms is called a cross product, then the following is also true:
●

In a proportion, the cross products are equal.

If a, b, c, and d are nonzero numbers and a /b = c /d, then ad bc. There are three other
proportions using a, b, c and d for which ad = bc

For example, we know that 6/4 = 15/10 is a proportion because 6(10) 4(15). Therefore,
each of the following is also a proportion.

Example 07
Show that 4/16 = 5/ 20 is a proportion
Solution:
Reduce each ratio to the simplest form.

Example 08
Solve the proportion 25: q = 5: 2 for q
Solution:
Since 25: q = 5: 2 is a proportion, the product of the means is equal to the product of
the extremes. Therefore: (25 x 2) / 5 = 10
Answer: q =10
Example 09
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Solution:

Answer: x =8
Example 10
The denominator of a fraction exceeds the numerator by 7. If 3 is subtracted from the
numerator of the fraction and the denominator is unchanged, the value of the resulting
fraction becomes. Find the original fraction.

Answer: The original fraction was 8/15
11.4

LET US SUM UP

● Ratio, Proportion and Unitary Method.
● The comparison of two numbers or quantities by division is known as the ratio.
Symbol ‘:’ is used to denote ratio.
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● For a ratio, the two quantities must be in the same unit. If they are not, they should
be expressed in the same unit before the ratio is taken.
● A ratio may be treated as a fraction.
● Two ratios are equivalent, if the fractions corresponding to them are equivalent.
● Four quantities are said to be in proportion, if the ratio of the first and the second
quantities is equal to the ratio of the third and the fourth quantities. The symbol ‘:’
or ‘=’ is used to equate the two ratios.
● The order of terms in a proportion is important. For example 3, 8, 24, 64 are in
proportion but 3, 8, 64, 24 are not in proportion.
● The method in which first we find the value of one unit and then the value of the
required number of units is known as the unitary method.
11.5

KEYWORDS

● Ratio: The quantitative relation between two amounts showing the number of times
one value contains or is contained within the other.
● Proportion: Two varying quantities are said to be in a relation of proportionality,
if they are multiplicatively connected to a constant, that is, when either their ratio
or their product yields a constant.
● Rate: A rate is the ratio between two related quantities in different units.
11.6

FURTHER READINGS

● Francis, J. Business Statistics, Cengage Learning
● Anthony, M. and N. Biggs. Mathematics for Economics and Finance. Cambridge
University Press.
● Arora S.R & Gupta K. – Business Mathematics – Taxmann Publication
● Ayres, Frank Jr. Theory and Problems of Mathematics of Finance. Schaum’s
Outlines Series. McGraw Hill Publishing Co.
● Mizrahi and John Sullivan. Mathematics for Business and Social Sciences. Wiley
and Sons.
● Zamiruddin & Bhambri – Business Statistics – Vikas Publication
● Wikes, F.M. Mathematics for Business, Finance and Economics. Thomson
Learning
11.7

MODEL QUESTIONS

Q1.

What do you mean by Ratio? How is it different from proportion?

Q2.

How does the way in which a rate is usually expressed differ from a ratio in
simplest form?
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Q3.

Ronald runs 300 meters in 40 seconds. Carlos runs 200 meters in 30 seconds.
Who is the faster runner for short races?

Q4.

There were 120 planes on an airfield. If 75% of the planes took off for a flight,
how many planes took off?

Q5:

Which ratio is larger 10: 21 or 21: 93?

Q6:

The number of milk teeth in human beings is 20 and the number of permanent
teeth is 32. Find the ratio of the number of milk teeth to the number of permanent
teeth.

Q7:

Reshma prepared 18kg of Burfi by mixing Khoya with sugar in the ratio of 7: 2.
How much Khoya did she use?

Q8:

In a school, the ratio of the number of large classrooms to small classrooms is
3:4. If the number of small rooms is 20, then find the number of large rooms.

Q9:

A farmer planted 1890 tomato plants in a field in rows each having 63 plants. A
certain type of worm destroyed 18 plants in each row. How many plants did the
worm destroy in the whole field?
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12.0

OBJECTIVES

After studying this unit, you will be able to:
● understand the concept of interest;
● define simple interest and calculate simple interest;
● define compound interest and calculate compound interest;
● perform continuous compounding calculations; and
● perform changing compound rate calculations.
12.1

INTRODUCTION

In this unit, we will study about different kinds of interest rates and the methods of
calculating interests. For that purpose, we will discuss the concepts of simple interest
and compound interest along with their computations.
12.2

MEANING AND CONCEPT OF INTEREST

Money can be lent or borrowed from one entity to another. The price to be paid for the
use of a certain amount of money for a certain period of time is known as interest. It is
considered as an expense to the borrower and income for the lender. The money
borrowed or lent is called principal. The interest may be payable yearly, half-yearly,
quarterly or monthly.
The idea of interest is based on the time value of money. It means that the money
available at the present point of time is worth more than the same amount of money at
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future point of time. One rupee of today is not equal to one rupee of tomorrow. So,
interest is actually the amount charged for the borrowing of money to compensate the
lender for the lost opportunity cost of not having the money and also for various risks
of lending money such as default risk.
12.3

SIMPLE INTEREST

Simple interest (I) is the interest calculated on the original amount borrowed. Thus, for
the entire period of computation, interest is calculated on the principal amount. Rates
of interest are usually expressed as percentage. Formula for calculation of simple
interest

I: Interest, the amount of money that you pay to borrow money or the amount of money
that you earn on a deposit.
P: Principal which is the original sum of money
t: Time duration for which the money is borrowed/ deposited.
r: Rate of interest which is usually expressed as percent that is paid for money
borrowed, or earned for money deposited.
Calculating Amount:

(Amount is the total amount due at the end of the period)
Example 1: To buy a new car, Ramesh borrowed Rs. 5,00,000 at 8% annual simple
interest for 3 years. How much interest will he pay?
Solution:
Here, P = 5,00,000, r = 8/100=0.08, t = 3 years, I =?
Using the formula p x r x t
simple interest (I) = 500000 × 0.08 × 3 = Rs. 1,20,000. Ramesh will pay Rs. 1,20,000
as interest for the car loan.
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Example 2: Aditya deposited Rs. 1,50,000 to a bank at 9.8% interest p.a. Find the total
interest that he will receive at the end of 5 years. Also find the amount he will get.
Solution:
Here, P = 1,50,000, r = 0.098, t = 5, I=? A =?
Since I = P×r×t,
I= 150000 × 0.098 × 5 = Rs. 73,500.
Aditya will get Rs. 73,500 as interest.
Amount = P + I or,A= 150000 + 73500 = Rs. 2,23,500.
Aditya will receive Rs. 73,500 as interest and amount of Rs. 2,23,500 after 5 years.
Note: We can also calculate amount using formula A = P (1+ rt)
A = 150000 [1 + (0.098×5)]
or, A = Rs. 2,23,500
Example 3: Himanshi lends Rs. 45,000 to Rama. Find the time required for this amount
to yield Rs. 9,900 in simple interest at 11% per annum.
Solution:
Here, I = 9,900,P = 45,000,r = 0.11,t =?
From I= P×r×t, we get t = I/Pr
or, t = 9900/ (45000) (0.11)
= 2 (years).
Example 4: In how many years will a sum be double of itself at 5% p.a. simple interest?
Solution:
Amount = 2 × Principal
Given r = 0.05, t=?
From A = P + P×r×t,
A = P (1 + rt).
According to question, 2P = P [1 + t(0.05)]
or, 2 = 1 + t (0.05)
or, t = 1/0.05
or, 20.
A sum will be double of itself at 5% p.a. simple interest in 20 years.
Example 5: A sum of Rs. 1,20,000 was lent out for 2 years at simple interest. The lender
got Rs.1,53,600 in all. Find the rate of interest per annum (p.a).
Solution:
Here, P = 1,20,000, A = 1,53,600, t= 2, r=?
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A = P (1 + rt)
That is, 153600=120000 (1 +2r)
or, 153600 = 120000 + 240000 r
or,240000r = 153600 – 120000
or, r =33600/240000
or, r = 0.14 or 14%.
The required rate of interest is 14% p.a.
Example 6: Find the principal that will yield Rs. 500.50 as interest in 2 years at 5% p.a.
simple interest.
Solution:
Here, I= 500.50,t = 2, r = 0.05,P =?
From I = P×r×t, we get
500.50 = P × 0.05 × 2
or, 500.50 = 0.10P
or, P = 5,005.
The required Principal is Rs. 5,005.
Example 7: In how much time will Rs. 17,000 become Rs. 22,100 at 10% p.a. Simple
interest?
Solution:
P = 17,000, A = 22,100,r = 0.10,t =?
Since 22100 = 17000 [1+ t (0.10)],
22100 = 17000 + 1700 t
or,1700 t = 5100
t = 3 years.
12.4

COMPOUND INTEREST

Another type of interest is compound interest. Compound interest is calculated not only
on the initial principal amount but also on the accumulated interest of previous periods.
In other words, compound interest is calculated on interest as well as on principal.
Therefore, compound interest is sometimes described as ‘interest on interest’.
For example, if Rs. 5,000 is deposited at 5% per annum interest for 1 year, at the end of
the year the interest is Rs. 250.The amount at the end of year is Rs. 5,000 + Rs. 250 =
Rs. 5,250. If this amount is lent at 5% per annum interest for another year, the interest
is calculated on Rs. 5,250 instead of the original Rs. 5,000.So the amount in the account
at the end of the second year is Rs.
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5,250 + (5,250 × 0.05 × 1)= 5,250 + 262.50 = Rs. 5,512.50. Note that simple interest
would produce a total amount of 5,000 + (5,000 × 0.05 × 2) = 5,000+ 500 = Rs. 5,500.
The additional Rs. 12.50 is the interest on Rs. 250 at 5% for one year.
Some concepts related to compound interest: Interest Rates
● Compound Interest – It is the difference between the compound amount and
original principal amount.
● Compound Amount - The total amount due at the end of the last period.
● Frequency of Compounding - It indicates the number of times the interest is
compounded in one year.
● Compounding Period - The time period between two consecutive points in
time at which interest is compounded.
Formula for calculation of compound amount

A: Amount at the end of t periods
P: Principal which is the original sum of money
r: Annual rate of interest
k: Number of compounding periods per year
t: Time duration in years
n: Total number of compounding periods
i: Interest rate per compounding period
For example, if the annual rate of interest is 10% and the compounding is quarterly,
then there are 4 compounding periods per year. Thus, i = 0.10/4 = 0.025
If the annual rate of interest is 24% and the compounding is monthly, then there are 12
compounding periods per year. So, i = 0.24/12 = 0.02.
Note: The value of (1 + i)n can be found out using compound interest table
Some Formulae for Compound Interest
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Compound Interest may be calculated yearly, half-yearly, quarterly, monthly or
continuously.
Formulas for different cases have been given below:

Example 8: Bank pays compound interest at the rate of 5% p.a. Yogi deposited a
principal amount of Rs. 5,000 in the bank for 4 years. Find the interest that Yogi will
receive.
Solution:
Here, P = 5,000, n = 4, i = 0.05, A =?
We have A = P (1 + i)n
So, A = 5000 (1+ 0.05)4
or, A = 5000 (1.215506) (Using Compound Interest Table)
or, A = Rs. 6,077.53.
We get, I= 6077.53 - 5000
or, I= Rs. 1,077.53.
Yogi will get Rs. 1,077.53 as interest from the bank
Example 9: Mehak deposited Rs. 50,000 in a finance account that pays 8% interest,
compounded annually. How much will be in her finance account after 10 years?
Solution:
Here, P = 50,000, i = 0.08, n = 10, A =?
As, A = P (1 + i)n,
A = 50000 (1 + 0.08)10
or, A = 50000 (2.158925) (Using Compound Interest Table)
or, A = 1,07,946.25
Mehak will have Rs. 1,07,946.25 in her finance account after 10 years.
Example10: Find the compound interest on Rs. 8,000 for 5 years at 6% per annum
interest compounded (i) semi-annually and (ii) monthly
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Solution:
Here, P = 8,000,t = 5, r = 0.06,A =?
A = P (1 + r/k)kt
(i) A = 8000(1+0.06/2)2×5
or, A = 8000(1+ 0.03)10
or, A = 8000 (1.343916) (Using Compound Interest Table)
or, A = Rs. 10,751.33.
We get, I= 10751.33 – 8,000
or, I= Rs. 2,751.33
(ii) A = 8000(1+0.06/12)12×5
i.e., A = 8000(1+ 0.005)60
or, A =8000 (1.348850) (Using Compound Interest Table)
or, A =Rs. 10,790.80.
So, I = 10790.8 – 8000
or, I = Rs. 2,790.80
Example 11: If an amount of Rs. 86,400 is invested at 8% p.a. compounded Interest Rates
quarterly, how long will it take to accumulate Rs. 2,06,500.60 ?
Solution: Here, P = 86,400, r = 0.08,A = 2,06,500.60, t =?
As A = P (1 + r/k)kt,
206500.60 = 86400 (1 + 0.08/4)n
or, 206500.60/86400 =(1.02)n
or, (1.02)n=2.39005
or, n log 1.02 = log 2.390056
or, n(0.0086) = 0.378408
or, n = 0.378408/0.0086
= 44 quarters or 11 years.
The required time is 11 years.
Example 12: If interest is compounded annually at an interest rate of 6% p.a., then how
long will it take a principal to double itself ?
Solution:
Here, P = P, A = 2P, r = 0.06, n =?
As A = P (1 +r)n,
2P = P(1 +0.06)n
or, 2 = (1.06)n
or, log 2 = n log 1.06
or, n = log 2/ log 1.06 = 0.3010/0.0253
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or, n = 11.9 years (approx.).
Example 13: A sum of money is deposited by Krishna which compounds interest
annually. The amount at the end of 2 years is Rs. 5,000 and at the end of 3 years is
5,200. Find the money deposited and the rate of interest .

Example 14: Vidya’s savings account has a balance of Rs. 2,654.39. The annual interest
rate is 3% compounded monthly. Find the original principal amount deposited two years
ago.
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12.5

SPECIAL CASES OF COMPOUND RATE OF INTEREST

Continuous Compounding
In the previous section, we discussed various cases where interest was compounded
monthly, quarterly, semi-annually and annually. But what if interest is compounded
daily or hourly? When the compounding period becomes very tiny and the number of
compounding periods per year grows infinitely large, it is called a case of continuous
compounding. In such cases, the interest is calculated and added to the principal amount
every extremely small time period such as hourly or minutely.

A: Amount at the end of t periods
P: Principal amount which is original sum of money
r: Annual rate of interest
t: Time duration in years
Compounding at Changing Rates
We have discussed situations when the rate of interest is constant for the entire time
period. However, in real life, interest rates can change from time to time. For example
– Rashmi lends money to a friend for 2 years at 5% per annum rate of interest. Her
friend fails to pay the money after 2 years. Rashmi increases the loan tenure for 2 more
years but now at 7% per annum. So, the final amount she will receive is the product of
original principal and
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Example 15: If a businessman invests Rs. 50,000 at an annual interest rate of 5% per
annum compounded continuously, calculate the amount he will have in the account after
five years.

Example 16: The difference between simple and compound interest on a principal
deposited for 8 years at 3% per annum is Rs. 267.7. Find the principal amount.

Example 17: Find the principal amount that will become Rs. 16,000 in 9 years if money
can be deposited at 2% p.a. compounded semi-annually.

Example 18: If interest is compounded continuously at an annual rate of 5%, how long
will it take a principal to double itself ?
20

12.6

LET US SUM UP

In this unit, two basic concepts of interest, viz., simple interest and compound interest
have been discussed. Starting with the intuitive idea that it is a payment made to a lender
by a borrower, it is observed that the difference between initial investment and the
accumulated value at a future point of time would show the amount of interest. While
simple interest is paid only on the original principal, not on the interest accrued, in case
of compound interest, the calculation would be not only on the initial principal but also
the accumulated interest of prior periods. Two special cases of compounding continuous
compounding and compounding at changing rates have been explained.
12.7

KEY WORDS

● Compound Interest: It refers to the interest on the principal amount as well as the
interest due.
● Continuously Compounded Interest: It is the interest on the principal amount
that is constantly compounded, essentially leading to an infinite amount of
compounding periods.
● Interest: It is a payment for use of money. It is paid on borrowing money and is
received on lending the money.
● Simple Interest: It refers to the interest which is chargeable on principal amount
only.
● Time Value of Money: Money available at the present time is worth more than the
identical sum in the future.
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12.8

FURTHER READINGS

● Ayres, Frank Jr. Theory and Problems of Mathematics of Finance. Schaum’s
Outlines Series. McGraw Hill Publishing Co., New York, 1963.
● Mizrahi and Sullivan, John. Mathematics for business and Social Sciences. Wiley
and Sons., New Jersey, 1987.
● Singh, J.K.,Business Mathematics. Himalaya Publishing House., New Delhi,2010.
● Prasad, Bindra. and Mittal, P.K.,Fundamentals of Business Mathematics. HarAnand Publications., New Delhi, 2007
12.9

MODEL QUESTIONS

Q1)
Q2)
Q3)

Differentiate between simple and compound interest with examples.
What is continuous compounding? Explain with the help of an example.
Find the simple interest on Rs. 12,000 borrowed for 8 months. The rate of simple
interest is 9% p.a. (Ans: Rs. 720)
Monica paid Rs. 675 as interest on a loan of Rs. 5,000. Interest was charged at
9% per annum simple interest. Find the length of the loan. (Ans: 1.5 Years)
Find the compound amount and compound interest if Rs. 700 is lend for Interest
Rates 15 years at 7% per annum compounded semi-annually. (Ans: Rs. 1964.76,
Rs.1264.76)
Mohan deposits Rs. 600 in his bank account. He wants to accumulate Rs. 900 in
his account. Find the time it will take to accumulate the amount at the rate of
8% per annum compounded quarterly. (Ans: 5.12 Years)
If invested for three years, which investment yields the largest compound
amount? (a) Rs. 5,000 at 6% per annum compounded annually (b) Rs. 5,125 at
5% per annum compounded continuously or (c) Rs.4,950 at 6.5% per annum
compounded annually? (Ans: (a) Rs. 5,978.09, (b) Rs. 5,954.40, (c) Rs.
5979.35).
How long would it take for a principal P to double if rate of interest is 14% per
annum compounded monthly? (Ans: 4.98 Years)
A bank pays 5% per annum compounded continuously. Rs. 4,000 has been
deposited for 6 years. Find the amount at the end of 6 years. (Ans: Rs.5399.44)

Q4)
Q5)

Q6)

Q7)

Q8)
Q9)
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13.0

LEARNING OBJECTIVES

13.3
13.4
13.5

After studying this module, you shall be able to learn: ·
● The meaning of Time Value of Money (TVM) ·
● The motives behind TVM ·
● How to calculate the Present value and the Future value using the discounting
and compounding techniques of TVM ·
● The difference between Nominal and Effective rate of interest.
● Practical applications of TVM
13.1

INTRODUCTION

The concept of Time Value of Money (TVM) holds considerable importance while
making financial decisions. It refers to the fact that money received today carries more
value than the same amount of money received at some other date in future. This is
based on the English proverb, “A Bird in Hand is better than the two in Bush” which
means that a rational individual always holds a preference for possession of a given sum
of money today rather than possessing the same sum of money tomorrow. Such time
preference for money arises because of a number of reasons:
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1. Risk associated with future: The future is uncertain and because of the risk
involved due to this uncertainty, an individual prefers to have current money rather
than receiving the same in future. For instance, he may have an apprehension that
probably the person from whom the payment is to be received becomes insolvent
or run away.
2. Preference for Present consumption: Every individual has a preference for
present consumption as compared to future consumption, because the present
money can be used to make purchases of some consumer durable or other
requirements and also the purchasing power of money decreases with time due to
inflationary conditions prevalent in the economy.
3. Reinvestment opportunities: even when an individual does not need money for
consumption purposes, he always has an opportunity to reinvest and earn some
return on it. For instance, if an individual has been given a choice to receive Rs.
100 either today or after one year and the rate of interest offered by bank on deposits
is 8% p.a., he would definitely prefer to get Rs. 100 today because he can deposit
the same in bank and earn Rs. 8 on it. So, at the end of the year, he would have Rs.
108 (100+8)
Because of all the above stated reasons, individuals have time preference for money. It
is very important for the finance manager to take into account time preference for
money; otherwise he will make incorrect decisions.
In most of the financial decisions, there is a series of cash inflows and outflows
occurring at different points of time. So, in order to make them comparable, TVM helps
in converting the monies received at different points of time into equivalent values at a
particular point of time.
13.2

TECHNIQUES OF TIME VALUE OF MONEY

There are two techniques of time value of money:
1. Compounding
2. Discounting
13.2.1 COMPOUNDING
The compounding technique helps in finding out the future value of present money. It
can be explained under the following two heads:
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(i)

Future value of a single sum of money

Where, FV = Future value PV = Present value r = rate of interest n = number of years
for which compounding is done
Example: Mr. X deposits Rs. 5000 today in a Bank at 12% rate of interest compounded
annually for two years. Find out the Future value of the deposit.
5000(1 + 0.12) = 5000 ∗ 1.2544 = . 6272
The future value of present money can also be found out by multiplying the present
value by a compound value factor that can be obtained from “Compound value of a
given amount (CVF) Table”. From the CVF table, one can obtain compound value
factors for several combinations of r and n. So, in the above example, Future value can
be calculated as:
5000 x (%,) = 5000 x 1.254 = . 6270
Non-Annual Compounding
If the time period ‘n’ is not annual, then the formula for calculating the future value will
be modified as follows:

Where, m = number of times of compounding per year
Example: Find out the future value in the above example if the rate of interest is
compounded quarterly.

We can observe that future value is higher when compounding is done quarterly rather
than annually. Thus, more frequently the compounding is made, higher the future value.
Nominal and Effective Rate of Interest
There is no difference between Nominal and Effective rate of interest if the
compounding is done annually. However, if there is ‘m’ times compounding every year,
the effective rate can be calculated as:
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Where, = Effective rate of interest r = Nominal rate of interest In the above example,
Effective rate can be calculated as:
1 + = (1 + 0.12/4)
1 + = (1 + 0.03)
= 1.1255088 − 1 =
0.1255088 or 12.55%
(ii)

Future value of a series of Equal cash flows or an Annuity

A series of equal cash flows occurring every year for a number of years continuously is
called an Annuity.
Example: Suppose Mr. X opens a recurring account in a Bank where he deposits Rs.
1000 every year for 10 years at 10% p.a. The future value of his annuity can be found
out by multiplying the annuity amount by compound value annuity factor that can be
obtained from “Compound Value Annuity Factor Table” (CVAF Table).

13.2.2 DISCOUNTING
The discounting technique helps in finding out the present value of future money. It is
the reverse of compounding technique which helps in finding out the future value of
present money. It can be explained under the following two heads:
(i)

Present value of a single sum of money

Where, PV = Present value FV = Future value r = rate of interest n = Number of years
for which discounting is done
Example: Suppose Mr. A is to receive Rs. 50,000 at the end of 5 years from now. If the
required rate of return is 10%, find out the present value.
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The present value of a future sum can also be found out by multiplying the future value
by a present value factor that can be obtained from “Present Value of a Given Amount
Table” (PVF Table). From PVF Table, one can obtain present value factor for several
combinations of r and n.
So, in the above example,
= ______ * __%
= 50,000 * __%
= 50,000 * 0.621
=31,050 /(ii)

Present value of a series of Equal future cash flows or an Annuity

The present value of an annuity can be found out by multiplying the annuity amount by
present value annuity factor that can be obtained from “Present Value Annuity Factor
Table” (PVAF Table).
Example: Suppose Mr. A has to pay 5 installments of Rs.4000 each at the end of each
year for the next five years. How much Mr. A should pay today as a lump sum amount,
if he does not want to start an installment plan? Required rate of return is 10%.

13.3

PERPETUITY

Perpetuity consists of an infinite series of equal cash flows occurring at regular intervals
for an indefinite period of time. The present value of such perpetuity can be calculated
as follows:
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Example: Suppose Mr. A invests Rs. 2000 every year indefinitely in a recurring bank
deposit account, which earns him 5% p.a. Find out the Present value of such perpetuity
2000 / 0.05 = 40,000
13.4

ANNUITY DUE

Annuity due is different from ordinary annuity in the sense that under annuity due, the
cash flows occur at the beginning of each period instead of occurring at the end of each
period. Till now, we have calculated the future and present value of ordinary annuity
under which the cash flows occur at the end of each period. The calculation of future
and present value of annuity due is different and can be explained as follows:
Future Value of Annuity Due

Where, A = Annuity amount
Example: Suppose Mr. A deposits Rs. 4000 in the beginning of every year for 10 years
at the rate 8% p.a. How much will he get after the expiry of 10 years?
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Present Value of Annuity Due

Example: In the above example, what is the present value of such deposits?

Therefore, we can say Annuity Due = Normal Annuity * (1+r)

13.5

SOME APPLICATIONS OF TIME VALUE OF MONEY

The concept of TVM has got a lot of practical importance. It is often used by finance
manager for a variety of financial management decisions such as capital budgeting
decisions, valuation of securities and so on.
13.5.1 Sinking Fund
Often a finance manager is faced with a decision to accumulate a certain specified sum
of money after the expiry of a fixed period of time in order to replace an asset or to
repay a liability such as redemption of debentures. In such a case, a fixed amount of
money is kept every year for a fixed period which will be invested for the remaining
period at a certain rate so that the total accumulation at the end of the fixed period
becomes equal to the target sum. It is similar to an annuity.
Example: Suppose a company has to replace an existing machine by a new modernised
machine worth Rs. 10 Lacs at the end of five years from now. How much the company
should accumulate every year at a 10% rate of interest so that it becomes Rs. 10 Lacs
after five years?
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13.5.2 Calculation of Installments for repayment of Loan/ Amortization of Loan/
Capital Recovery
Sometimes, a firm needs to find out the equal annual installments in order to repay a
specified amount of loan together with interest, taken today. Therefore the formula for
calculating the equal annual installments at a given rate of interest can be seen as:
Example: Suppose a company borrows Rs. 5,00,000 today to be repaid in five equal
annual installments at the end of each year. The interest charged on such loans is 12%
p.a. Find out the size of each installment.
= 5,00,000 / %
= 5,00,000 / 3.605
= 1,38,696
13.5.3 Deferred payments Sometimes, the payment of installments to repay the loan
does not start immediately, but after a gap of certain years. This is known as deferred
payment or in other words, the repayments which are delayed for some time. In this
case, although the repayments start after some years but the borrower needs to pay the
interest for that period also when no installments are made for the repayment of loan
i.e., the time gap between the date of loan to the date of first payment.
Example: Suppose Mr. X took a loan of Rs. 5,00,000 to be repaid in five equal annual
installments beginning three years from now. The rate of interest charged by bank is
10% p.a. find out the annual installment.
Step 01:

Step 02: This Rs. 6,05,000 is the present value of annuity of five years

= . 1,59,589
Therefore, Mr. X needs to pay Rs. 1,59,589 every year for five years beginning three
years from now in order to repay his loan of Rs. 5,00,000 taken today.
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13.6

LET US SUM UP

Time value of money refers to the fact that money received today carries more than the
same amount of money received at some other date in future. Money has a time value
because it can earn more money over time. There are two techniques of time value of
money such as compounding and discounting, With the help of compounding technique
we can find out the future value of the present stream of money(s). On the other hand,
we can make additional circulation of some value to be received in future by using the
present value formula. The present value formula is just a rearrangement of a future
value formula. The concept of time value of money can be used in a variety of practical
applications like sinking fund, capital recovery and deferred payments.
13.7

KEYWORDS

● Annuity: An annuity is a series of payments made at equal intervals. Examples of
annuities are regular deposits to a savings account, monthly home mortgage
payments, monthly insurance payments and pension payments. Annuities can be
classified by the frequency of payment dates
● Annuity Due: An annuity due is a repeating payment that is made at the beginning
of each period, such as a rent payment.
● Compounding: Compounding typically refers to the increasing value of an asset
due to the interest earned on both a principal and accumulated interest.
● Compound Interest: Compound interest is the addition of interest to the principal
sum of a loan or deposit, or in other words, interest on interest.
● Future Value: Future value is the value of an asset at a specific date. It measures
the nominal future sum of money that a given sum of money is "worth" at a
specified time in the future assuming a certain interest rate, or more generally, rate
of return; it is the present value multiplied by the accumulation function
● Perpetuity: the state or quality of lasting forever.
● Present Value: the value in the present of a sum of money, in contrast to some
future value it will have when it has been invested at compound interest.
13.8
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13.9

MODEL QUESTIONS

Q1:

Explain "Time Value of Money''. What is the role of interest rate in it?

Q2:

A person deposits Rs. I000 today, Ks. 2000 i n two years and Ks. 5000 in five
years. He withdrew Rs. 1500 in three year and Rs. 1000 in seven years. How
much he will have after 8 years if the interest rate is 7%. What is the present
value of these cash flows'?

Q3:

If a deposit of Rs. 3000 is made today and the interest received is 10% yearly,
how much will the deposit grow after 7 years and 11 years1?

Q4:

You want to accumulate Rs. 20,000 by the end of 10 years. 'The discount rate is
12%. How much should you have annually?

Q5:

Calculate the future value at the end of the third period of an ordinary annuity
consisting of three cash flows of Rs.2,000 each. Use a 5% rate of interest per
period.

Q6:

What is the present value of Rs.10 to be received each period forever, if the
interest rate is 6%?

Q7:

If an investor is willing to pay Rs.40 today to receive Rs.2 every year forever,
what is this investor’s opportunity cost used to value this investment?

Q8:

Calculate the present value of an annuity due consisting of three cash flows of
Rs.1,000 each, one year apart. Use a 6% compounded interest rate per year.

Q9:

Calculate the future value at the end of the third period of an annuity due,
consisting of three cash flows of Rs.1,000 each, each one year apart. Use a 6%
compounded interest rate per year.
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14.0

LEARNING OBJECTIVES

After studying this unit, you will be able to know:
 The basic concept of bill of exchange,
 Discounting of Bill of Exchange,
 Average due date of a bill and
 Calculation of Average due date
14.1

INTRODUCTION

According to the Negotiable Instruments Act 1881, a bill of exchange is defined as an
instrument in writing containing an unconditional order, signed by the maker, directing
a certain person to pay a certain sum of money only to, or to the order of a certain person
or to the bearer of the instrument. The following features of a bill of exchange emerge
out of this definition.
•
•
•
•

A bill of exchange must be in writing.
It is an order to make payment.
The order to make payment is unconditional.
The maker of the bill of exchange must sign it.
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•
•
•
•
•

The payment to be made must be certain.
The date on which payment is made must also be certain.
The bill of exchange must be payable to a certain person.
The amount mentioned in the bill of exchange is payable either on demand or
on the expiry of a fixed period of time.
It must be stamped as per the requirement of law.

A bill of exchange is generally drawn by the creditor upon his debtor. It has to be
accepted by the drawee (debtor) or someone on his behalf. It is just a draft till its
acceptance is made.
14.2

PARTIES TO A BILL OF EXCHANGE

There are three parties to a bill of exchange:
(1) Drawer is the maker of the bill of exchange. A seller/creditor who is entitled to
receive money from the debtor can draw a bill of exchange upon the buyer/debtor.
The drawer after writing the bill of exchange has to sign it as maker of the bill of
exchange.
(2) Drawee is the person upon whom the bill of exchange is drawn. Drawee is the
purchaser or debtor of the goods upon whom the bill of exchange is drawn.
(3) Payee is the person to whom the payment is to be made. The drawer of the bill
himself will be the payee if he keeps the bill with him till the date of its payment.
The payee may change in the following situations:
(a) In case the drawer has got the bill discounted, the person who has discounted
the bill will become the payee;
(b) In case the bill is endorsed in favour of a creditor of the drawer, the creditor
will become the payee.
14.3
•

•

•

•

CONTENTS OF BILL OF EXCHANGE
Date: The date of the bill on which it is drawn should be written on the top right
comer of the bill. This aspect is very important to determine the maturity date of
the bill.
Term: This is the tenure of the bill and runs from the date of the bill. This should
be specified in the body of the bill. Grace period of three days should be given after
the expiry of the term from the date of the bill.
Amount: Amount of the bill should be given both in figures and words. Amount
in figures should be mentioned on the top left corner of the bill and amount in words
should be mentioned in the body of the bill.
Stamp: Stamp of proper value which depends on the amount of bill shall be affixed
on the bills of exchange.
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•

•

14.4

Parties: There may be three parties to the bills of exchange, drawer, drawee and
payee. However, in some cases drawer and payee may be the same person. All the
names of the parties and their addresses should also be invariably mentioned in the
bills of exchange.
For Value Received: This aspect is most important in the sense that law does not
consider those agreements which have been made without consideration.
Consideration means in lieu of and in the context of bills of exchange, it means that
the bill has been issued in exchange of some consideration i.e., benefit has already
been received.
TERM AND DUE DATE OF A BILL

A bill is generally written for a fixed period of time, say, two months (60 days), three
months (90 days), etc. The period of a bill is called 'Term' or 'tenure of the bill. The date
on which the bill falls due is called the 'due date' or the 'date of maturity'. The due date
is calculated by adding three days of grace to the actual period of the bill. For example,
a bill drawn on April 1 for a period of three months will become due for payment on
July 4 (add three months and three days of grace to April 1, you arrive at July 4. If the
due date is a public holiday, the bill becomes due on the previous working day. In the
above example, if July 4 were to be a public holiday, July 3 would be treated as the due
date.
14.5

DISCOUNTING OF BILL

If the holder of the bill needs funds he can approach the bank for encashment of the bill
before due date. The bank will make the payment of the bill after deducting some
interest. The process of encashing the bill with the bank before the date of maturity is
called 'discounting a bill' and the interest charged by bank is called 'discount'. On the
date of maturity, payment of a discounted bill will be received by the bank and not by
the drawer. Hence, at the time of payment, the drawer will not pass any entry in his
books.
For example: You have sold goods to Mr. X, he has given you letter of credit from bank
of 30 days, if you want to get money from bank before 30 days, the bank will charge
some interest rate from you, which in return will be called as discount for the seller.
Let’s assume if the amount which you were supposed to get was Rs. 1 lakh on or after
30 days, by bank’s discount or interest rate of Rs. 5,000 you now get Rs. 95,000 in
return form the bank. The buyer will anyhow deposit Rs. 1 lakh to the respective bank
on 30th day only.
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Benefits of Bill Discounting
• Credit Evaluation: Before sanctioning any invoice or bill discounting, the bank
will surely consider the reputation of the seller by checking the past repayment
history, financial stability and creditworthiness of the buyer as they do not want to
be at risk if the buyer defaults to repay the amount.
•

Availability of Instant Cash: Instant cash is available at disposal for enterprises
or businesses that helps to improve the momentum of the businesses; moreover, it
provides the option to entrepreneurs to do business without funds. It works the
similar way as bank overdraft but it is not the same, as the customer is required to
pay interest on the used amount.

•

Banking Partner Preferred: A reputed bank is always the first preference before
the bill discounting is offered to the buyer. This makes sure that the buyer’s bank
(paying entity) is reliable and trustworthy. Agreement between reputable
companies or banks is required for discounting purpose.

•

Bill Usage: Also known as ‘Usance Period’, bill usage is a period in which bill has
to be valid within the date of time permitted by customers for the bill date and its
payment. This time period can vary from 3 weeks to 3 months.

Additional benefits
 Effortless withdrawals
 Flexible repayment tenure
 Strengthened cash flow
 Interest to be paid only on used amount
 Easy authentication & Documentation
Present Value:
To fully understand the concept of bill discounting, we need to learn about a few more
important terms. One of these terms is present value (PV). Present Value is the current
value of a sum of money in the future. So by discounting this future sum of money by a
fixed discount rate, we arrive at its present value. Hence, the higher the discount rate, lower
the present value of the sum of money. It is an inverse proportion. Present Value indicates
that an ‘x’ amount of money is worth more in the present than the same amount is in the
future.
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True Discount
This is also an important concept to learn in the discounting of bills. Now the total sum of
money due at the end is known as the “Amount (A)”. The present worth or value of this
sum is the PV. The difference between the two is what we call the “True Discount (TD)”.
Basically, the interest accrued on the Present Value of the sum is the True Discount. Let
us learn its formula.

Now while True Discount is the interest amount on the Present Value, there is another term
known as the Bankers Discount. This is actually the Simple Interest on the face value of
the sum from the date of the discounting to the due date of the bill. Hence, the difference
between the true discount and the banker’s discount (fee for discounting the bill early) is
known as the Bankers Gain.
14.6

AVERAGE DUE DATE

In a business, it is quite normal to borrow several sums of money from the same lender.
Sometimes, to ease the payments, we calculate an average due date so that all payments can
be made on one date. The calculation ensures that neither party suffers in terms of interest.
The concept of Average due date (ADD) is generally used in the following situations:
• Calculating interest on drawings of partners;
• For settling accounts between principle and agent;
• For settling contra accounts e.g. where parties sell goods to each other;
• Making lump sum payment against various bills drawn on different dates with
different due dates

14.7

IMPORTANT POINTS ABOUT AVERAGE DUE DATE

1. Base date/ zero date may be taken as the due date of the first transaction or the due
date of the last transaction or any other due date between the first and the last but
preferably an earlier due date may be taken.
2. While calculating the number of days always ignore the first day and include the
last day.
3. If the due date is in the fraction, round it off.
37

4. If the amount is paid before the due date, a rebate is given. While, where the amount
is paid after the due date, then interest will be charged.
5. Whenever there is a sale of goods by two persons to each other on different dates,
the formula for calculating average due date is

Due date: Due date means the date on which the amount becomes payable.
Maturity date: Always calculate the Maturity date after taking into consideration three
days of Grace. Calculation of Due Date when there is a Holiday on maturity day, due
date is the next preceding working or business day.
 A bill dated 1st April is made payable three months after date. Thus, it falls due
on the 3rd of July.
 Due Date=30 June
 Maturity date= 30 June +3 =3 July
14.8

METHODS OF CALCULATION

Case 1: Only one Party is involved
In this method, we calculate the average due date as follows:
 Take the first due date as the starting day or base date or “O” day for convenience.
You can take any date as “O” day.
 Count the number of days from base date up to each due date.
 Multiply the number of days by the amounts.
 Add up the amount and products.
 Divide the “Product total” with “Amount total” and get result approximately up to
a whole number.
 Add the number of days in the base date to find the average due date. Thus, the
formula for the average due date is:

Note: For calculation of no. of days, consider no. of days in each respective month
involved individually.
Case 2: Inter-transactions between two Parties
In this case, more than one party is involved. One party purchases from and also sells to
another party. E.g. Raymond Clothes and Cello co. where Raymond Clothes sells clothes
to cello for their employees and purchases pens from them. In such a case instead of paying
the gross amount they may pay net amount Thus here we take the difference of amount
called net amount. In such cases, take the earliest date of both parties as the base date.
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Case 3: The amount is paid in Instalments
In this case, the amount is lent in one lump sum and repayment is done in various
installments. In such cases following steps will be followed:
 Calculate the number of days from the date of lending money to the date of each
payment.
 Find the total of such days/months/years.
 The quotient is the number of days by which average due date falls away from the
date of commencement of loan.
As explained earlier, if installments are same, we can use Simple mean concept i.e. divide
days by the number of items and there is no need for the product.

Case 4: Calculation of average due date for calculating interest on drawings.
In the case of drawings, the owners draw the amounts from the business on various dates.
They can settle it on one date. When different amounts are due on different dates and
ultimately settled on one day the interest is calculated by means of Average Due Date.
Illustration 01: From the following amounts, calculate Average Due Date.
Amount
1000
1600
2000

Due Date
3rd April
2nd July
11th September

Solution: Considering 3rd April as the starting day the following table is prepared:
Due Dates
3rd April
2nd July
11th September

Amount
1000
1600
2000
4600

No of Days
0
90
161

Products
0
144000
322000
466000

Average Due Date = 3rd April+ (466000/4600)
= 3rd April+ 102 days = 14th July

Illustration 02:
Ms. Komal had accepted the under-mentioned Bills payable to Suman:
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Komal desires to pay the aggregate amount of all these Bills on such a date as would
involve no profit or loss to either of them and Suman agrees. Find out the date of this
proposed payment.
Solution:
1. Three days of grace are added in all the Bills whether they are in months or days.
2. If the amount of a Bill is payable in installments then in the period of each installment,
days of grace are added.

Due Dates of Bills:
15th Sept. 2004 + 2 Months + 3 days = 18th Nov. 2004
10th Oct. 2004 + 2 Months + 3 days = 13th Dec. 2004
30th Nov. 2004 + 3 Months + 3 days = 3rd March 2005
10th Dec. 2004 + 3 Months + 3 days = 13th March 2005
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30th Jan. 2005 + 2 Months + 3 days = 2nd April 2005
Note:
It should be noted that it is not necessary that one should always take the first due date
as the base date for the calculation of Average Due Date. We can take any date as base
date. Though any due date can be selected as a base, the earliest or first due date as
starting point is most preferable and to avoid minus figures.
Illustration 03:
Kumar, a partner in a firm has drawn the following amounts for the half year ended 30th
June 2004:

Illustration 04: (Repayable in Equal Installments)
Mr. A had lent Rs 5,000 to B on 1st Jan. 2002. Loan is repayable in 5 half-yearly
installments commencing from 1st Jan. 2003 Interest is charged at 12%. Calculate
Average Due Date.
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Illustration 05

Illustration 06:
Mr Kapoor had the following Bills Receivable and Bills Payable against Mr
Ramanathan. Calculate the Average Due Date when the payment can be made or
received without any loss of interest to either party.
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Gazetted Holidays intervening in the period:
15th Aug. 2005
2nd October 2005
18th September 2005 (Emergency Holiday)

Note: When the due date of a bill after adding three days of grace falls on a public
holiday, then due date will be on the working day preceding the public holiday. When
due date of a bill after adding three days of grace falls on such a day which has been
suddenly declared a public holiday, then its due date will be on the succeeding working
day after the emergency holiday.
14.9

UTILITY OF AVERAGE DUE DATE

Average Due Date is useful in the following types of accounting problems:
 Problems relating to calculation of interest on drawings by partners, on different
dates.
 Problems relating to settlement of accounts by a series of bills of exchange due
on different dates.
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Problems of settlement of accounts between principal and an agent.
Problems involving settlement of accounts between one trader and another or a
trader and his customers.
Problems relating to piece-meal distribution of amount, during dissolution of
partnership firms.

14.10 LET US SUM UP
A bill of exchange is a device by which the purchaser or debtor in a credit transaction
is not required to make immediate payment but satisfies the seller or creditor by
accepting in writing the liability to pay the amount due from him. A bill of exchange is
an acknowledgement of debt given by one person to another, incorporating all the terms
and conditions of payments. A promissory note is an undertaking in writing given by
the debtor to the creditor to pay the latter a certain sum of money in accordance with
the conditions stated therein. A bill is prepared by the creditor and accepted by the
debtor; a note is prepared by the debtor. There are three parties to a bill; there are only
two parties to a note. A bill requires acceptance to acquire financial status; a note in
itself has financial status.
14.11 KEY WORDS










Bills Receivable: A bill of exchange or a promissory note receivable by the
business.
Date of Maturity: The date on which bill is due for payment. .
Days of Grace: Three days to be added to the actual period of the bill to arrive at
the due date.
Discounting of Bill: Encashrnent of bill with the bank before due date.
Drawer: One who draws the bill, usually a creditor
Drawee: A person on whom the bill is drawn, usually a debtor.
Endorser: A person who transfers a Bill Receivable to his own creditor in full or
part payment of his debt.
Endorsee: A person in whose favour the bills receivable is transferred.
Holder: A person who is entitled to the possession of the bill and is to receive its
payment.
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14.13 MODEL QUESTIONS
Q1: What is a bill of exchange? Who are the parties to a bill of exchange?
Q2: Give a brief note on discounting of bill of exchange.
Q3: The amount due on a bill is after its maturity in 6 months is 1040. The rate of interest
is 8%. Find the True Discount.
Q4: Explain average due date of a bill. How it is calculated?
Q5: E owes to F the following amounts:
Rs. 5,000 due on 10th March, 2011
Rs. 18,000 due on 2nd April, 2011
Rs. 60,000 due on 30th April, 2011
Rs. 2,000 due on 10th June, 2011
He desires to make the full payment on 30th June, 2011 with interest at 10% per annum
from the average due date. Find out the average due date and the amount of interest
Q6: Calculate average due date from the followings:
Date of bill
Term
Amount (Rs.)
1st March, 2011
2 months
4,000
10th March, 2011
3 months
3,000
5th April, 2011
2 months
2,000
20th April, 2011
1 months
3,750
10th May, 2011
2 months
5,000
Q7: ‘A’ lent Rs. 25,000 to ‘B’ on 1st January, 2011. The amount is repayable in 5 halfyearly installments commencing from 1st January, 2012. Calculate the average due date
and interest @ 10% per annum.
Q8: Calculate average due date from the following information:
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Sum of months from 1st January, 2007 to the date of each installment
Date of bill
Term
Amount (Rs.)
16th August, 2010
3 months
3,000
20th October, 2010 60 days
2,500
14thDecember, 2010 2 months
2,000
24th January, 2011 60 days
1,000
06th March, 2011
2 months
1,500

46

