
B.Com., First Year
Accounting Group, Paper - II

BUSINESS MATHEMATICS

e/;çns'k Hkkst ¼eqä½ fo'ofo|ky; & Hkksiky
MADHYA PRADESH BHOJ (OPEN) UNIVERSITY – BHOPAL



Reviewer Committee
1. Dr. Poornima Joshi

Professor,
Sri Sathya Sai College, Bhopal.

3. Dr. BMS Bhadoriya
Professor,
Govt. MLB College, Bhopal.

2. Dr. Sharda Gangwar
Professor,
Institute for Excellence in Higher
Education (IEHE), Bhopal.

Advisory Committee
1. Dr. Jayant Sonwalkar

Hon’ble Vice Chancellor,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

4. Dr. Poornima Joshi
Professor,
Sri Sathya Sai College, Bhopal.

2. Dr. L.S. Solanki
Registrar,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

5. Dr. Sharda Gangwar
Professor,
Institute for Excellence in Higher Education (IEHE),
Bhopal.

3. Dr. Ratan Suryavanshi
Director,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

6. Dr. BMS Bhadoriya
Professor,
Govt. MLB College, Bhopal.

COURSE WRITERS

Dr. Chandrashakara V., Principal, PES Degree College, Bengaluru.
Dr. S. Sharmila, Professor, Department of Commerce and Management, Seshadripuram Degree College,
Bengaluru.

Copyright © Reserved, Madhya Pradesh Bhoj (Open) University, Bhopal

All rights reserved. No part of this publication which is material protected by this copyright notice may
be reproduced or transmitted or utilized or stored in any form or by any means now known or
hereinafter invented, electronic, digital or mechanical, including photocopying, scanning, recording or
by any information storage or retrieval system, without prior written permission from the Registrar,
Madhya Pradesh Bhoj (Open) University, Bhopal.

Information contained in this book has been published by VIKAS® Publishing House Pvt. Ltd.
(developed by Himalaya Publishing House Pvt. Ltd.) and has been obtained by its Authors from
sources believed to be reliable and are correct to the best of their knowledge. However, the Madhya
Pradesh Bhoj (Open) University, Bhopal, Publisher and its Authors shall in no event be liable for any
errors, omissions or damages arising out of use of this information and specifically disclaim any
implied warranties or merchantability or fitness for any particular use.

Published by Registrar, MP Bhoj (Open) University, Bhopal in 2020

Vikas® is the registered trademark of Vikas® Publishing House Pvt. Ltd.

VIKAS® PUBLISHING HOUSE PVT. LTD.
E-28, Sector-8, Noida - 201301 (UP).
Phone: 0120-4078900 Fax: 0120-4078999
Regd. Office: A-27, 2nd Floor, Mohan Co-operative Industrial Estate, New Delhi - 1100 44.
Website: www.vikaspublishing.com Email: helpline@vikaspublishing.com



SYLLABI-BOOK MAPPING TABLE
Business Mathematics

Syllabi Mapping in Book

Unit 1
Ratio – Gaining and Sacrificing Ratio,
Proportion, Percentage, Commission,
Discount and Brokerage.

Unit 1: Ratio
(Pages 3 – 44)

Unit 2
Simultaneous Equations – Meaning,
Characteristics, Types and Calculations,
Preparation of Invoice.

Unit 2: Simultaneous Equations
(Pages 45 – 96)

Unit 3
Elementary Matrices – Definition and
Calculations, Types of Matrices.

Unit 3: Elementary Matrices
(Pages 97 – 158)

Unit– 4
Logarithms and Antilogarithms – Principles
and Calculations, Simple and Compound
Interest.

Unit 4: Logarithms and Antilogarithms
(Pages 159 – 196)

Unit 5
Averages – Simple, Weighted and Statistical
Averages, Arithmetic Mean, Harmonic Mean,
Geometric Mean, Profit and Loss.

Unit 5: Averages
(Pages 197 – 260)





Contents
Introduction 1 – 2
Unit 1 Ratio 3 – 44

1.0 Introduction
1.1 Objectives
1.2 Ratio
1.3 Antecedent and Consequent
1.4 Gaining and Sacrificing Ratio
1.5 Proportion

1.5.1 Direct Proportion
1.5.2 Inverse Proportion
1.5.3 Continued Proportion

1.6 Percentage
1.6.1 Meaning of Percentage
1.6.2 Percentage Formula
1.6.3 Percentage Difference Formula
1.6.4 Percentage Change Formula

1.7 Commission
1.8 Discount and Brokerage
1.9 Answers to ‘Check Your Progress’

1.10 Summary
1.11 Key Terms
1.12 Self-Assessment Questions and Exercises
1.13 Further Reading

Unit 2 Simultaneous Equations 45 – 96
2.0 Introduction
2.1 Objectives
2.2 Concept of Equation

2.2.1 Polynomial Equation
2.2.2 Roots of an Equation
2.2.3 Linear Equations

2.3 Method of Solving Linear (Simple) Equations
2.4 Quadratic Equations

2.4.1 Factorisation Method
2.4.2 Method of Completing the Square
2.4.3 Formula Method

2.5 Simultaneous Equations
2.5.1 Elimination Method
2.5.2 Substitution Method
2.5.3 Cross Multiplication Method

2.6 Answers to ‘Check Your Progress’
2.7 Summary
2.8 Key Terms



2.9 Self-Assessment Questions and Exercises
2.10 Further Reading

Unit 3 Elementary Matrices 97 – 158
3.0 Introduction
3.1 Objectives
3.2 Matrix
3.3 Types of Matrices

3.3.1 Rectangular Matrix
3.3.2 Square Matrix
3.3.3 Principal Diagonal
3.3.4 Diagonal Matrix
3.3.5 Scalar Matrix
3.3.6 Unit Matrix (Identity Matrix)
3.3.7 Triangular Matrix
3.3.8 Transpose of a Matrix
3.3.9 Symmetric Matrix
3.3.10 Skew Symmetric Matrix
3.3.11 Zero Matrix or Null Matrix
3.3.12 Sub-Matrix

3.4 Addition and Subtraction
3.5 Multiplication of Matrices
3.6 Determinants of Matrices
3.7 Cramer’s Rule
3.8 Minors and Co-factors
3.9 Adjoint of a Square Matrix

3.10 Inverse of a Square Matrix
3.11 Solution of Simultaneous Equation using Matrix Method
3.12 Answers to ‘Check Your Progress’
3.13 Summary
3.14 Key Terms
3.15 Self-Assessment Questions and Exercises
3.16 Further Reading

Unit 4 Logarithms and Antilogarithms 159 – 196
4.0 Introduction
4.1 Objectives
4.2 Logarithm
4.3 Index Form
4.4 Laws of Logarithm
4.5 Use of Common Logarithm Tables
4.6 Antilogarithm of a Number
4.7 Simple Interest
4.8 Compound Interest



4.9 Answers to ‘Check Your Progress’
4.10 Summary
4.11 Key Terms
4.12 Self-Assessment Questions and Exercises
4.13 Further Reading

Unit 5 Averages 197 – 260
5.0 Introduction
5.1 Objectives
5.2 Averages
5.3 Simple and Weighted Statistical Averages
5.4 Arithmetic Mean
5.5 Harmonic Mean
5.6 Geometric Mean
5.7 Profit and Loss
5.8 Answers to ‘Check Your Progress’
5.9 Summary

5.10 Key Terms
5.11 Self-Assessment Questions and Exercises
5.12 Further Reading





Introduction

NOTES

Self-Instructional
             Material   1

INTRODUCTION

Business mathematics is mathematics used by commercial enterprises to record
and manage business operations. Commercial organizations use mathematics in
accounting, inventory management, marketing, sales forecasting and financial
analysis. The text book titled “Business Mathematics” comprises the topics like
gaining and sacrificing ratio, proportion percentage, commission, discount and
brokerage, stimulation equations, preparation of invoice, elementary matrices,
logarithms and antilogarithms, averages, profit and loss, etc.

Ratio indicates how many times one number contains another. For example,
if there are eight oranges and six lemons in a bowl of fruit, then the ratio of oranges
to lemons is eight to six. The ratio is the number which can be used to express one
quantity as a fraction of the other ones. The two numbers in a ratio can only be
compared when they have the same unit. This unit includes various topics related
to gaining and sacrificing ratio, proportion percentage, commission, discount and
brokerage. Proportion is the equality between two or more ratios. If we express
the fact that one ratio is equal to another ratio, then it forms a proportion. Quantities
are said to be in continued proportion when the first is to the second, as the
second is to the third, as the third is to the fourth and so on. The percentage
difference between two values is calculated by dividing the absolute value of the
difference between two numbers by the average of those two numbers. Percentage
increase and decrease are calculated by computing the difference between two
values and comparing that difference to the initial value. Mathematically, this involves
using the absolute value of the difference between two values and dividing the
result by the initial value, essentially calculating how much the initial value has
changed.

The Simultaneous Equations includes the topics like meaning, characteristics,
types and calculations of simultaneous equations and description about the
preparation of invoice. An equation is a relation between two variables (two or
more) and holds good only for certain values of the variables. Thus, it is clear that,
in an equation, the equality holds for certain values of the variables. However, in
case of the identities, the equality holds for any value of variables.

The equation of the form containing x2 as the highest power of x is called an
equation of the second degree in x or a quadratic equation. The quadratic equation
has two and only two roots. These two roots may be equal or unequal. In
Substitution method, the value of y (or x) is found in terms of x (or y) from an
equation, and substituting this value in the other equation, we get a linear equation
of one variable.

An elementary matrix is a matrix which differs from the identity matrix by
one single elementary row operation. The elementary matrices generate the general
linear group GLn(F) when F is a field. Left multiplication (pre-multiplication) by
an elementary matrix represents elementary row operations, while right multiplication
(post-multiplication) represents elementary column operations. Elementary row
operations are used in Gaussian elimination to reduce a matrix to row echelon
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form. They are also used in Gauss-Jordan elimination to further reduce the matrix
to reduced row echelon form. The authors explain in brief about meaning, definition
and calculation of Elementary Matrices and types of matrices. A matrix in which
the number of rows is not equal to the number of columns in called rectangle
matrix. In a square matrix, the diagonal which starts from left hand top corner and
ends at to right hand bottom corner is called “the principal diagonal or leading
diagonal elements”. A diagonal matrix is a matrix in which all the elements except
the elements in the principal diagonal are zeroes. Scalar matrix is a diagonal matrix
in which all the elements in the principal diagonal elements are equal.

Logarithmic scales are useful for quantifying the relative change of a value
as opposed to its absolute difference. The logarithmic function log(x) grows very
slowly for large x. Logarithmic scales are used to compress large-scale scientific
data. This unit includes the topics like principles and calculations of logarithms and
antilogarithms, simple and compound interest calculations.

 Interest is a charge paid for the use of borrowed money. It is paid by
borrower to the lender. Hence, it is the compensation received by the lender of
money from the borrower at a particular rate and for a specified period.  If interest
is calculated only on the principal, then it is called simple interest, i.e., principal
alone produces interest. Simple interest depends upon three factors.

This unit includes the topics of meaning of averages, simple, weighted and
statistical averages arithmetic mean, harmonic mean, geometric mean, profit and
loss, etc.  Descriptive statistics is the type of statistics that probably springs to
most people’s minds when they hear the word “statistics.” Numerical measures
are used to tell about features of a set of data. Measures of central tendency is a
single value which can be considered as  representative of a set of observations
and around which the observations can be considered as centered is called an
“Average” (or average value) or a center of location. An average is a single figure
which sums up the characteristics of a whole group of figures. In the words of
Clark, “average is an attempt to find one single figure to describe whole of figures”.
An average is described as a measure of central tendency as it is more or less a
central value around which various values cluster. In the words of Croxton and
Cowden, “an average is a single value within the range of the data that is used to
represent all of the values in the series.” Since an average is somewhere within the
range of the data, it is called a measure of cultural value. In simple arithmetic
mean, it is assumed that all the items are of equal importance. For finding simple
average, the total values are divided by number of observations. The weight for
such observations should be given on the basis of their relative importance.

Dr. Chandrashakara V.
Dr. S. Sharmila
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NOTES

Self-Instructional
22 Material

Example 33:
An agent got 2% commission for selling a plot for ` 1,000,000. Find his
commission.

Solution:
Let Sale Price = ` 1,000,000

Commission Rate = 2%
Amount of Commission = 2% × 1,000,000

= 2/100 × 1,000,000
= ` 20,000

Example 34:
An agent received ̀  6,000 as commission for selling a house. If his commission
rate is 2%, what is the selling price?

Solution:
Let Selling Price = x

Commission Rate = 2%
Commission = (Selling Price) (Rate)

6000 = x× 2/100
x = ` 3,00,000

Check Your Progress

3. Calculate 25% of 90.
4. An agent got 2% commission for selling a plot for ̀  1,000,000. Find his

commission.

1.8 DISCOUNT AND BROKERAGE

Trade discount is a discount which is referred to as discount given by the seller to
the buyer at the time of purchase of goods. It is given as a deduction in the list
price or retail price of the quantity sold. This is usually allowed by the sellers to
attract more customers and receive the order in bulk, i.e., to increase the number
of sales. No record is to be maintained in the books of accounts of both the buyer
and seller for this discount.

Features of Trade Discount

1. It is usually allowed with the aim of facilitating bulk sales.
2. It can be generally allowed to all customers who want to purchase in

bulk.
3. No entry is made in the books of accounts of both the buyer and seller

in case of trade discount.
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10 200
500 4

5

,

  
10 200

504
5

,

10 200
100 8

,
.

102`

100
1 5100012750 4
5 5

41 100100 4
55

10 200 10 200 10 200
500 4 504 100 8

5 5

, , ,
.

ANRTD
NR

101 19.

102 101 19 0 81. .BG BD TD

Amount received by the holder of the bill = 12,750 – 102
  = ` 12,548

Example 54:
The Banker’s gain on a bill due in 4 months discounted @ 15% p.a. is
` 360. Find:

(i) True Discount.
(ii) Banker’s Discount.
(iii) Face value of the bill.

Solution:
Let, T = 4 Months, R =15% pa, Banker’s Gain = ̀  360

(i) True discount:

Banker’s Gain = TD T R

4 15
360

12 100
360 12 100

7 200
4 15

TD

TD TD ,



Ratio

NOTES

Self-Instructional
             Material   37

(ii) Banker’s discount:
Banker’s gain = BD – TD
360 = BD – 7,200
BD = 7,200 + 360
BD = 7,560

(iii) Face value of the bill:

BD = F T R

      

4 157 560
12 100

7 560 12 100
4 15

9072000
60

1 51 200

,

,

, ,

F

F

F

F

Check Your Progress

5. A manufacturer offers his goods to a wholesaler at a trade discount of
20% of the list price. He also allows a cash discount of 2% for immediate
payment. If he makes a profit of 10%, then at what per cent, the list price
is higher than the cost price?

6. The difference between TD and BD on a bill due 6 months at 4% is ̀  24.
Find the TD, BD and bill amount.

1.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The ratio of price of 2 vehicles was 8 : 7. Three years later, when the price
of first had increased by ̀  880 and the second by 10%, the ratio of their
prices became bill. What were the original prices?

Solution:

Let the original of the 2 vehicles be 8x and 7x.

Consider,

8 880 13
10 117 7
100

8 880 13
7 0 7 11

11 8 880 13 7 0 7

.

.

x

x of x

x
x x
x x x
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6. The difference between TD and BD on a bill due 6 months at 4% is ̀  24.
Find the TD, BD and bill amount.

Solution:

Here, BG = BD – TD = ` 24, N = 
6 1

12 2
 years, R = 4%.

We know,
1 4 22

1100 102 51100 4
2

AANR A ATD
NR

1 4 22
100 100 100 50

AANR A ABD

Consider, BG = BD – TD. We have BG = 24

51 5024 24
50 51 2550

. .,
A A A Ai e

24 61 200
2 550

,
,
A A

Face value of the bill = ̀  61,200

Now, TD 
61 200 1 200

51 51
A ,

` ,

and 61 200 1 224
50 50
ABD ,

` , .

1.10 SUMMARY

A ratio is the relationship between two or more variables. The variable
should be of same unit and same kind. It is always expressed by the fraction
obtained by dividing the first number by the second number.
Proportion is the equality between two or more ratios. If we express the
fact that one ratio is equal to another ratio, then it forms a proportion. That
is the ratio a : b be equal to the ratio c : d. The four terms a, b, c and d are
said to be in proportion. When ‘a’ is as many times as b, and c is as many
times as d, then a, b, c and d are called the terms of the proportion.
Quantities are said to be in continued proportion when the first is to the
second, as the second is to the third, as the third is to the fourth and so on.
The percentage difference between two values is calculated by dividing the
absolute value of the difference between two numbers by the average of
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