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THE CONSTITUTION OF INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a '[SOVEREIGN
SOCIALIST SECULAR DEMOCRATIC REPUBLIC] and to secure to allits citizens :

JUSTICE, social, economic and political;

LIBERTY ofthought, expression, belief, faith and worship;

EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the [unity and integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do HEREBY ADOPT,
ENACT AND GIVE TO OURSELVES THIS CONSTITUTION.

1. Subs, by the Constitution (Forty-Second Amendment) Act. 1976, sec. 2, for "Sovereign Democratic Republic’ (w.e f. 3.1.1977)
2. Subs, by the Constitution (Forty-Second Amendment) Act. 1976, sec. 2, for "unity of the Nation” (w.e.f. 3.1.1977)

THE CONSTITUTION OF INDIA

Chapter IV A
FUNDAMENTAL DUTIES
ARTICLE51A

Fundamental Duties - It shall be the duty of every citizen of India-

(a) toabide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

) tocherish and follow the noble ideals which inspired our national struggle for freedom;
(c) toupholdand protectthe sovereignty, unity and integrity of India;
) todefend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

(f) tovalue and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers, wild life and to have
compassion for living creatures;

(h) todevelop the scientific temper, humanism and the spirit of inquiry and reform;
(i) tosafeguard public property and to abjure violence;

(j) to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement;

'(k) who is a parent or guardian to provide opportunities for education to his/her child or, as the case may
be, ward between age of six and forteen years.

1. Ins. by the constitution (Eighty - Sixth Amendment) Act, 2002 S 4 (w.e.f. 12.12.2002)
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PREFACE

The book is the revised edition of the previous book on Applied Mathematics for class XI. The course
highlights the growing importance of Mathematics due to rapid technological and social changes,
emphasizing its role in practical life decision making. The content in Applied Mathematics is application
based and problem oriented.

Key mathematical ideas are developed within and around the contexts that have potential applications in
practical life. The course aims to develop new perspectives about what Mathematics is and how it can
be used. The course is divided into different units each focusing on numerical, algebraic or statistical
applications. The scope of the course ranges from mathematical applications in the field of financial
services (including Business and Economics), Pharmaceutical industry, Hospitality and Entertainment
industry, Advertisement and Marketing sector, Healthcare Services including Counseling Services,
Agricultural Sector, Government-aided programs such as resources distribution, Traffic Management
Systems including Air Traffic Management, Infrastructure Development, Archeological Studies and
studies on Historiography, real time data analysis and many more. Core mathematical ideas are presented
keeping in mind these contexts

The course aims to develop among learners the habit of mathematical thinking by reasoning quantitatively;
constructing viable mathematical arguments; constructing new mathematical knowledge using problem
solving and learning to model with Mathematics.

The book is designed as a student support material. It consists of 16 chapters, divided into different units
including practical and project work on use of spreadsheet for mathematical applications. Sequencing
of units is done in a natural order starting from Numbers, Quantification and Numerical Applications,
Algebraic Thinking, Calculus, Combinatorics and Probability, Descriptive Statistics, Basics of Financial
Mathematics and Coordinate Geometry.

The content of the book has been thouroughly revised with inputs from NEP 2020. A new chapter on
Regression Analysis has been added. An additional content on the use of numbrs in Indian Knowledge
Sytem is added in Chapterl, Numbers and Quantification. The chapter on Regression is foundational tool
for predicting and understanding relation between variables. In fact, it forms the basis of ML and Al The
text contains LO's, concept map, Multiple Choice Questions (MCQs), lots of competency-based questions
in the form of Assertion-Reason, case study-based questions based on real life applications has been
added The book gives some direction to approach different topics. Teachers are free to use other content,
material, online resources.

We hope that this book will provide students a real sense of application of Mathematics in different
spheres of work and life. It is an invitation to reinvent mathematics and how it can empower us to make
more logical and informed decisions in lives.

We look forward to the suggestions from teachers, students and all learning community to make this book
more realistic for Indian classrooms.
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NUMBERS AND
QUANTIFICATION

Chapter

LEARNING OUTCOMES

Students will be able to:
* Learn about binary numbers and their use in computers to store and process information.
 Convert binary numbers to decimal number and vice-versa.

* Learn about indices (or powers), logarithms and anti-logarithms to solve problems involving very large
or very small numbers.

 Learn about contribution of Bhartiya Systems of Numeration in development of Numbers.

INTRODUCTION

Numbers are an essential part of our daily life. As life becomes more technology-driven, different
number systems and mathematical tools are required to handle large data, fast calculations, and complex
relationships efficiently.

In this chapter, we study Binary Numbers, Indices, and Logarithms, which play a vital role in modern
science and everyday applications. This chapter will develop logical thinking, numerical skills, and

practical understanding needed for both academic study and everyday decision-making.

SECTIONS

1.1 BINARY NUMBER SYSTEM
1.1.1 The Binary System: Structure and Significance
1.2.1 Conversion from Decimal to Binary (Base 10 — Base 2)
1.3.1 Conversion from Binary to Decimal (Base 2 — Base 10)
1.4.1 Application of Binary Number System

1.2 INDICES
1.3 LOGARITHM AND ANTILOGARITHM
1.3.1 Introduction to Logarithm (Laws and Properties of Logarithms)
1.3.2 Logarithms and Exponentials are Inverse Functions
1.3.3 Logarithmic Tables
1.3.4 Antilogarithm
1.3.5 Importance of Logarithm

1.4 INTODUCTION TO BHARTIYA SYSTEM OF NUMERATION
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