
i







 


 517 502

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


ii

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.

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


iii






























iv




       


  
           


 
      


       


       



 
     




I

  



II

  





v

III





IV

 


         


V






















       




vi






  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  
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  

  

  



  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  
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  

  

  



  

  

  

  

  

  

  

  

  

  



  

  

  

  
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A Course in Communication and Soft Skills

Learning Outcomes
By the end of the course the learner will be able to:
 Use grammar effectively in writing and speaking.
 Demonstrate the use of good vocabulary
 Demonstrate an understating of writing skills
 Acquire ability to use Soft Skills in professional and daily life.
 Confidently use the tools of communication skills

Unit-1: Listening Skills
i. Importance of Listening
ii. Types of Listening
iii. Barriers to Listening
iv. Effective Listening

Unit-2: Speaking Skills
a. Sounds of English: Vowels and Consonants
b. Word Accent
c. Intonation

Unit-3: Grammar
a. Concord
b. Modals
c. Tenses (Present/Past/Future)
d. Articles
e. Prepositions
f. Question Tags
g. Sentence Transformation (Voice, Reported Speech & Degrees of Comparison)
h. Error Correction

Unit-4: Writing
i. Punctuation
ii. Spelling
iii. Paragraph Writing

Unit-5: Soft Skills
a. SWOC
b. Attitude
c. Emotional Intelligence
d. Telephone Etiquette
e. Interpersonal Skills
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Unit-1: Listening skills
1.0 Objectives 1
1.1 Listening Skills 1
1.2 Importance 2

1.2.1 Importance of Listening Skills 3
1.2.2 Ways to Improve Listening Skill 3

1.3 Techniques to Improve Listening 4
1.3.1 Characteristics associated with the Speaker and Listener 4

1.4 Process or Stages of Listening 5
1.5 Listening Modes 6

1.5.1 Advantages of Listening 7
1.5.2 Poor Listening Habits 8
1.5.3 Good Listening Habits 8

1.6 Types of Listening 9
1.7 Barriers To Listening 12
1.8 Effectiveness of Listening 14

1.8.1 Strategies for Effective Listening 16
1.9 Listening Comprehension 17

1.9.1 Listening to Sounds: Sounds of English Language 18
1.10 Exercises 19
1.11 Check your Progress 21
1.12 Outcomes 21
1.13 Exercise 22
1.14 Practice Exercises 22

Unit-2: Speaking Skills
2.0 Objectives 25
2.1 Introduction 25
2.2 Essentials Of Effective Speaking Skills 26

2.2.1 Principles of Speaking Skills 27
2.2.2 Improving Speaking Skills 28

2.3 Barriers of Speaking skills 29
2.3.1 Effectiveness of Speaking Skills 30

Content
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2.4 Sounds of English 30
2.5 Introduction To Phonetics 31

2.5.1 The Sounds of English 32
2.5.2 Task 33

2.6 Vowels 34
2.6.1 Pure Vowels or Monophthongs 35
2.6.2 Tasks 40
2.6.3 Diphthongs 42
2.6.4 Tasks 47

2.7 Consonants 48
2.7.1 Double Consonant Letters 56
2.7.2 Tasks 58

2.8 Word Accent 60
2.8.1 Importance of Stress 61
2.8.2 Aspects of Word Stress 61
2.8.3 Rules of Word Stress 63
2.8.4 Stress Shift According to Function 67
2.8.4 Stress Shift According to Function 67
2.8.5 Stress in Compound Words 67

2.9 Tasks 68
2.10 Accent/Stress and Rhythm in Connected Speech 69

2.10.1 Rhythm in Connected Speech 70
2.10.2 Strong/Weak Forms and Contracted Forms 71

2.11 Tasks 74
2.12 Intonation 75

2.12.1 Objective Factors 76
2.12.2 Tone Groups 76
2.12.3 Some Important Points to be Remembered 80

2.13 Tasks 81
2.14 Outcomes 81
2.15 Check Out 81

Unit-3: Grammar
3.0 Objectives 83
3.1 Importance of Grammarq 84
3.2 Concord 84

3.2.1 Rules for Concord 85
3.2.2 Concord of Proximity 88
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3.2.3 The Basics of Subject-Verb Concord 89
3.2.4 Tasks 90
3.2.5 Check Out 93

3.3 Modals 94
3.3.1 List of Modal Verbs 94
3.3.2 Tasks 99
3.3.3 Check Out 101

3.4 Tenses (Present/ Past/ Future) 102
3.4.1 Present Tense 103
3.4.2 Past Tense 105
3.4.3 Future Tense 106
3.4.4 Tasks 108
3.4.5 Check Out 113

3.5 Articles 121
3.5.1 The Definite Article 122
3.5.2 The Indefinite Article 122
3.5.3 Indefinite articles with Incountable Nouns 123
3.5.4 Uses of Article ‘a’ 124
3.5.5 Uses of Article ‘an’ 125
3.5.6 Omission of Articles/Zero Article 125
3.5.7 Use of the Definite Article ‘the’ 127
3.5.8 Omission of the Article ‘the’ 128
3.5.9 Task 129
3.5.10 Check Out 132

3.6 Prepositions 136
3.6.1 Types of Prepositions 136
3.6.2 Unnecessary Prepositions 138
3.6.3 Other Uses of Preposition 138
3.6.4 Task (GATE 2018) 139
3.6.5 Check Out 142

3.7 Question Tags 144
3.7.1 Positive or Negative Question Tags 144
3.7.2 Intonation 146
3.7.3 Tone Groups 148
3.7.4 Some Important Points to be Remembered 150
3.7.5 Tasks 151
3.7.6 Check Out 153
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3.8 Reported Speech 155
3.8.1 Direct and Indirect Speech 155
3.8.2 Converting Direct Speech into Indirect Speech 157
3.8.3 Rules for Reported Speech 157
3.8.4 Tasks 166
3.8.5 Check Out 168

3.9 Active and Passive Voice 169
3.9.1 When to use Active and Passive Voice 169
3.9.2 Active to Passive Voice Rules For Conversion of Sentence 170
3.9.3 Tasks 173
3.9.4 Check Out 184

3.10 Degree of Comparison 187
3.10.1 Rules for Changing the Degrees of Comparison 190
3.10.2 Degrees of Comparison are Applicable only to Adjectives and Adverbs 192
3.10.3 Rules for Adjectives and Adverbs in Degrees of Comparison 194
3.10.4 Tasks 198

3.11 Outcomes 200
Unit-4: Writing

4.0 Objectives 201
4.1 Introduction 201
4.2 Significance Of Writing 203

4.2.1 Spelling 204
4.3 Tasks (SSC Codes) 207
4.4 Punctuation 212

4.4.1 Task 216
4.5 Paragraph Writing 217

4.5.1 Organising Principles of Paragraph Writing 218
4.5.2 Paragraph Development Techniques and Methods 220
4.5.3 Types of Paragraphs 222
4.5.4 Tasks 223

4.6 Outcomes 224
4.7 Check Out 224

Unit-5: Soft Skills
5.0 Objectives 229
5.1 Introduction 229

5.1.1 How it Works 230
5.1.2 Importance 230



viii

5.1.3 Soft Skills List and Examples 231
5.1.4 Improvement of Soft Skills 232
5.1.5 Highlight your Soft Skills 233

5.2 SWOC 234
5.2.1 Personal SWOT Analysis 235
5.2.2 SWOT Questions to Ask Yourself 237
5.2.3 Determining the Outcomes 238
5.2.4 Taking Action 238
5.2.5 Why do A Personal SWOT Analysis? 238
5.2.6 When Should you Perform a Personal SWOT Analysis 241

5.3 Attitude 242
5.3.1 Definition of Attitude 242
5.3.2 Components of Attitude 244
5.3.3 Factors Influencing Attitude 246
5.3.4 Differences between Attitude and Behaviour 247
5.3.5 Differences between Attitude and Behavior 248
5.3.6 Attitude at Workplace 248
5.3.7 Effects of Positive Attitude 249
5.3.8 Effects of Negative Attitude 250

5.4 Emotional Intelligence 251
5.4.1 The 4 Dimensions of Emotional Intelligence (and a Chart) 253
5.4.2 Key Skills in the Emotional Intelligence Framework 254
5.4.3 Emotional Intelligence, IQ, and Personality Are Different 255
5.4.4 Emotional Intelligence Is Linked to Performance 256
5.4.5 Emotional Intelligence Can Be Developed 257

5.5 Telephone Etiquette 259
5.5.1 Essential Rules of Phone Etiquette 261
5.5.2 Customer Service Phone Etiquette 263
5.5.3 Ways to Improve Your Telephone Etiquette 265

5.6 Interpersonal Skills 266
5.6.1 Understanding Interpersonal Skills 266
5.6.2 Importance of Interpersonal Skills 267
5.6.3 How to Improve Interpersonal Skills 268
5.6.4 Highlight Interpersonal Skills when Applying for Jobs 268

5.7 Outcomes 269
5.8 Interview Questions 270
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Human Values and Professional Ethics

Learning Outcome
On completion of this course, the UG students will be able to:

 Understand the significance of value inputs in a classroom and
start applying them in their life and profession

 Distinguish between values and skills, happiness and accumulation
of physical facilities, the Self and the Body, Intention and Compe-
tence of an individual, etc.

 Understand the value of harmonious relationship based on trust
and respect in their life and profession

 Understand the role of a human being in ensuring harmony in soci-
ety and nature.

 Distinguish between ethical and unethical practices, and start work-
ing out the strategy to actualize a harmonious environment wher-
ever they work.

Unit-1: Introduction - Definition, Importance, Process &
Classifications of Value Education

 Understanding the need, basic guidelines, content and process for
Value Education

 Understanding the thought provoking issues; need for Values in our
daily life

 Choices making - Choosing, Cherishing & Acting

 Classification of Value Education: understanding Personal Values,
Social Values, Moral Values & Spiritual Values.

Unit-2: Harmony in the Family - Understanding Values in
Human Relationships

 Understanding harmony in the Family- the basic unit of human in-
teraction

 Understanding the set of proposals to verify the Harmony in the
Family;
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 Trust (Vishwas) and Respect (Samman) as the foundational val-
ues of relationship

 Present Scenario: Differentiation (Disrespect) in relationships on
the basis of body, physical facilities, or beliefs.

 Understanding the Problems faced due to differentiation in Rela-
tionships

 Understanding the harmony in the society (society being an exten-
sion of family): Samadhan, Samridhi, Abhay, Sah-astitva as com-
prehensive Human Goals

 Visualizing a universal harmonious order in society- Undivided So-
ciety (Akhand Samaj), Universal Order (Sarvabhaum Vyawastha
)- from family to world family.

Unit-3: Professional Ethics in Education

 Understanding about Professional Integrity, Respect & Equality,
Privacy, Building Trusting Relationships.

 Understanding the concepts; Positive cooperation, Respecting the
competence of other professions.

 Understanding about Taking initiative and Promoting the culture of
openness.

 Depicting Loyalty towards Goals and objectives.
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Content
Human Values and Professional Ethics

Unit-1: Introduction
1.0 Objectives 1
1.1 Introduction 1
1.2 Value Education 2

1.2.1 Effective Management of Value Education 4
1.2.2 Objectives of Value-Education 6
1.2.3 Significance of Value Education 7
1.2.4 Guidelines for Value Education 7
1.2.5 Importance of Value Education 8

1.3 Introduction to Values 9
1.4 Definition of Values 10
1.5 Classification of Value Education 12

1.5.1 Characteristics of Values 14
1.5.2 Types of Values 15

1.6 Human Values 15
1.6.1 Evolution of Human Values 16
1.6.2 Important Human Values 17
1.6.3 Types of Human Values 17
1.6.4 Universal Values 18
1.6.5 Cultural Values 18
1.6.6 Humanbeing in Bigger Order 19
1.6.7 Fundamental Values 20

1.7 Content of Value Education 20
1.8 Role of Value Education 21
1.9 Need for Value Education 22

1.9.1 Basic Guidelines for Value Education 25
1.10 Content and Process of Value Education 26

1.10.1 Preconditioning 26



vi

1.10.2 Ways to Apply our Personal Core values in Daily Life 27
1.10.3 Ways to Select Choice Making 29

1.11 Prosperity as parts of Value Education 29
1.11.1 Physical Facilities for Animals and Humans 32
1.11.2 Basic Human Aspirations 35
1.11.3 Our State Today in Human Aspiration 36
1.11.4 Need for Right Understanding 37
1.11.5 Why is Happiness so Important to All of Us? 38
1.11.6 Differences between Prosperity and Wealth 38
1.11.7 SVDD, SSDD, SSSS 40

1.12 Outcomes 42
1.13 Review Questions 42
1.14 Multiple Choice Questions 43

Unit-2: Harmony in the Family
2.0 Objectives 45
2.1 Introduction 45
2.2 Harmony 46

2.2.1 Harmony in Society 47
2.2.2 Extended Relationship from Family to Society 47
2.2.3 Harmony from Family to World Family 48

2.3 Harmony in Nature 48
2.4 Harmony in the family 49

2.4.1 Family is Basic Unit of Human Interaction 50
2.4.2 Family is a Natural Laboratory 50

2.5 Family is Basic Unit of all Interaction 50
2.5.1 Set of Proposals to Verify Harmony in Family 51
2.5.2 Justice (Nyaya) 51
2.5.3 Differentiation (Disrespect) in Relationships 52
2.5.4 Problems Faced Due to Differentiation in

Relationships 54
2.6 Values in Relationships 55



vii

2.6.1 Values in Human Relationships 56
2.7 Basics for respect and today’s Crisis 57

2.7.1 Trust (Vishwas) 57
2.7.2 Respect (Samman) 59
2.7.3 Affection 60
2.7.4 Care 61
2.7.5 Guidance 61
2.7.6 Reverence 62
2.7.7 Glory 62
2.7.8 Gratitude 62
2.7.9 Love 63
2.7.10 Difference between Belief & Understanding 64

2.8 Comprehensive Human Goal: The Five dimensions of
Human Endeavour 64

2.8.1 Comprehensive Human Goal 67
2.8.2 Five Dimensions of Human Endeavour 68
2.8.3 Prosperity in Families 69
2.8.4 Recyclability and Self-regulation in Nature 70

2.9 Universal Human Order 71
2.9.1 Right understanding in the Individuals is the basis

for Harmony in the Family 72
2.10 Outcomes 72
2.11 Review Questions 73
2.12 Multiple Choice Questions 74

Unit-3: Professional Ethics in Education
3.0 Objectives 77
3.1 Introduction 77
3.2 Value Based Life and Profession 78
3.3 Professional Integrity 78

3.3.1 Professional Integrity in Business 79
3.3.2 Equality and Respect 80
3.3.3 Is Professional Integrity is Possible in

Actual Working 80



viii

3.3.4 Important of Professional Integrity in the Workplace 80
3.3.5 Tips for Maintaining Integrity 81
3.3.6 Demonstrate of Integrity in the Workplace 83
3.3.7 Examples of Integrity in the Workplace 83

3.4 Respect and Equality 84
3.4.1 Respect 84
3.4.2 Equality 85
3.4.3 Characteristic Features of Equality 85
3.4.4 Kinds of Equality 86

3.5 Privacy 89
3.5.1 Multiple Dimensions or Types of Privacy 89
3.5.2 Chief Contents or Ascepts of Privacy 91

3.6 Privacy Law 94
3.6.1 Classification of Privacy Law 94

3.7 Buliding Trusting Relationship 95
3.7.1 How to Build Good Work Relationships 96

3.8 Positive Cooperation 98
3.8.1 Importance of Cooperation 99
3.8.2 Advantages of Cooperation 100

3.9 Ethical Competence 101
3.9.1 Salient Features of Competence in Professional Ethics 102
3.9.2 Respecting the competence of other professions 103
3.9.3 Fundamental Principles in Competence in

Professional Ethics 103
3.10 Openness 104

3.10.1 Drivers of Openness in an Organization 105
3.11 Loyalty 108

3.11.1 Loyalty towards Goals and Objectives 108
3.11.2 Differing Concepts of Loyalty 108

3.12 Outcomes 110
3.13 Review Questions 110
3.14 Multiple Choice Questions 111



i

Skill Development Course

Office Secretaryship
As per Choice Based Credit System (CBCS)

Common to all Branches

Author
Dr. M. Shanthi

Dept. of Management Studies
S.V. University, Tirupati - 517502 AP

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


ii

Year : 2026

Edtion : First

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 Publisher.

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


iii

Office Secretaryship

Learning Outcomes

By the successful completion of course, the student will be able to;

1. Understand the organizational hierarchy and outlines of function-
ing.

2. Comprehend the role of office secretaryship in a small and me-
dium organization.

3. Acquire knowledge on office procedures and interpersonal skills.

4. Apply the skills in preparing and presenting notes, letters, state-
ments, reports in different situations.

Unit-I: Introduction

Introduction - Organisational structure of a small and medium organiza-
tion - Types of offices - Kinds of secretaries - The scope of office
secretaryship.

Unit-II: Office Secretary

The role of an office secretary - Duties and responsibilities - Usage of
different devices - Flowchart and office manuals - Coordinating differ-
ent wings of an office/organisaton - Arranging common meetings - Op-
erations of banking and financial services - travel and hospitality man-
agement services.

Unit-III: Office Procedures

Office procedures - Filing - Circulating files - Preparation of notes,
circulars, agenda and minutes of meetings - Issue of press notes - Main-
tenance of files and records - Inventory, office, human resources, finan-
cial and confidential - maintaining public relations.
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Differential Equations

Course Outcomes
After successful completion of this course, the student will be able to;
1. Solve linear differential equations
2. Convert non exact homogeneous equations to exact differential equations by using integrat-

ing factors.
3. Know the methods of finding solutions of differential equations of the first order but not of

the first degree.
4. Solve higher-order linear differential equations, both homogeneous and non homogeneous,

with constant coefficients.
5. Understand the concept and apply appropriate methods for solving differential equations.

Unit-I: Differential Equations of first order and first degree
Linear Differential Equations; Differential equations reducible to linear form; Exact differential
equations; Integrating factors; Change of variables.
 Unit-II: Orthoginal Trajectories Differential Equations of first order but not of the first degree
Equations solvable for p; Equations solvable for y; Equations solvable for x; Equations that do not
contain x (or y); Equations homogeneous in x and y; Equations of the first degree in x and y –
Clairaut’s Equation.

Unit-III: Higher order linear differential equations-I
Solution of homogeneous linear differential equations of order n with constant coefficients; Solu-
tion of the non-homogeneous linear differential equations with constant coefficients by means of
polynomial operators. General Solution of f(D)y = 0.

General Solution of f(D)y = Q when Q is a function of  Df
1,x  is expressed as partial fractions.

P.I. of f(D)y = Q when axbeQ  , P.I. of f(D)y = Q when Q is b sinax or b cos ax.
Unit-IV:Higher Order Linear Differential Equations-II

Solution of the non-homogeneous linear differential equations with constant coefficients.
P.I. of f(D) y = Q when kbxQ 
P.I. of f(D) y = Q when VeQ ax , where V is a function of x.
P.I. of f(D) y = Q when Q = xV, where V is a function of x.
P.I. of f(D) y = Q when VxQ m , when V is a function of x.

Unit-V: Higher Order Linear Differential Equations-III
Method of variation of parameters; Linear Differential Equations with non-constant coefficients;
The Cauchy-Euler Equation, Legendre’s linear equations, miscellaneous differential equations.



iv

Content

Differential Equations
Chapter-1: Introduction

1.0 Objectives 1
1.1 Introduction 1
1.2 Differential Equations 2

1.2.1 Basic Concepts 2
1.2.2 Differential Equation 4
1.2.3 Order of a Differential Equation 5
1.2.4 Degree of a Differential Equation 5
1.2.5 Constants of Integration 6
1.2.6 Linear Differential Equation 7
1.2.7 Non- linear Differential Equations 8
1.2.8 Formation of a Differential Equation 8

1.3 Solution of a Differential Equation 8
1.3.1 General Solution of a Differential Equations 9
1.3.2 Particular Solution of a Differential Equation 9
1.3.3 Singular Solution of a Differential Equation 9
1.3.4 Independence of Arbitrary Constants 10
1.3.5 Equations of Family of Curves 10
1.3.6 Working Rule to Form a Differential Equation 11
1.3.7 Solved Problems 11
1.3.8 Exercise-1 17

1.4 Differential Equations of First Order and First Degree 18
1.4.1 Definition 18

1.5 Variables SepArable 19
1.5.1 Solved Examples 20
1.5.2 Differential Equations Reducible to Variable Separable 25
1.5.3 Solved Examples 26
1.5.4 Exercise-2 31

1.6 Homogeneous Differential Equations 32
1.6.1 Homogeneous Functions 32
1.6.2 Homogeneous Differential Equations 33
1.6.3 Solved Examples 34
1.6.4 Exercise-3 42



v

1.7 Differential Equations Reducible to Homogenous Form 43
1.7.1 Solved Examples 45
1.7.2 Exercise-4 54

1.8 Key Points 55
1.9 Multiple Choice Questions 55

Chapter-2: Diffferential Equations of First Order and First Degree
2.0 Objective 57
2.1 Introduction 57
2.2 Linear Differential Equations 57

2.2.1 Solved Problems 59
2.2.2 Exercise-1 73

2.3 Differential Equations Reducible to Linear Form 74
2.3.1 Bernoulli’s Differential Equations 74
2.3.2 Solved Examples 76
2.3.3 Exercise-2 88

2.4 Exact Differential Equation 88
2.4.1 Solved Examples 91
2.4.2 Exercise-3 98

2.5 Equations Reducible to Exact Differential Equations 99
2.5.1 Method-I: Finding the Integratring Factor by Inspection 100
2.5.2 Method-II: To Find an Integrating Factor of MDX+NDY in the Form 107
2.5.3 Method-III 112
2.5.4 Method-IV: Integrating Factor of the Form 122
2.5.5 Method -V: Integrating Factor of the Form 127
2.5.6 Method- VI: IntEgraTing Factor of the form of kh yx 132

2.6 Change of Variables 138
2.6.1 Solved Examples 138
2.6.2 Exercise-10 142

2.7 Equation Reducable to First Order and First Degree 143
2.7.1 Solved Examples 143
2.7.2 Exercise-11 144

2.8 Applications of First Order Differential Equations 145
2.9 Orthogonal Trajectories 145

2.9.1 Trajectories Cartesian Co-ordinates 146
2.9.2 Orthogonal Trajectories-Polar Coordinates 151
2.9.3 Self Orthogonal 154
2.9.4 Exercise-12 156



vi

2.10 Key Concepts 158
2.11 Key Points 159
2.11 Multiple Choice Questions 159
2.12 Additional Competitve Bits 170

Chapter-3: Educations of the First Order but not of the First Degree
3.0 Objective 183
3.1 Introduction 183
3.2 Differential Equations Solvable for ‘p’ 184

3.2.1 Solved Problems 184
3.2.2 Exercise-1 191

3.3 Equation Solvable for ‘y’ 192
3.3.1 Solved Examples 193
3.3.2 Exercise-2 202

3.4 Equations Solvable for ‘x’ 202
3.4.1 Solved Examples 203
3.4.2 Exercise-3 210

3.5 Differential Equations that donot Contain ‘x’ or ’y’ 210
3.5.1 Solved Examples 211
3.5.2 Exercise-4 215

3.6 Homogeneous Differential Equations in ‘x’ and ‘y’ 215
3.6.1 Solved Examples 215

3.7 First Degree Differential Equations in ‘x’ and ‘y’ 216
3.8 Clairaut’s Equation 218

3.8.1 Solved Examples 218
3.8.2 Exercise-5 221

3.9 Differential Equations Reducible to Clairaut’s Form 221
3.9.1 Solved Examples 222
3.9.2 Exercise-6 227

3.10 Key Points 228
3.11 Multiple Choice Questions 228

Chapter-4: Higher Order Linear Differential Equations - I
4.0 Objective 231
4.1 Introduction 231
4.2 Differential Equations of Second and Higher Order 232
4.3 Linear Differential Equations of Order n 232
4.4 Differential Operator 233

4.4.1 Differential Operator of Order n 233
4.4.2 Properties of )D(f 234



vii

4.5 The Wronskian 235
4.5.1 Solved Examples 236

4.6 nth Order Linear Differential Equations with Constant Coefficients 237
4.7 Solutions of Homogenous Linear Differential Equations of Order n with

Constant Co-efficients 238
4.7.1 General Solution of f(d)y = 0 238
4.7.2 Auxiliary Equation (A.E.) 239
4.7.3 Determination of Complementary Function (C.F) 239
4.7.4 Solved Examples 244
4.7.5 Exercise-1 245

4.8 Solution of Non-homogeneous Linear Differential Equations with Constant Coefficients 246
4.8.1 General Solution of f(D)=Q where Q is a Function of x 247
4.8.2 The Particular Integral (P.I) 247
4.8.3 Inverse Operator 248
4.8.4 General Method of Finding P.I 248
4.8.5 Working Procedure to Solve Differential Equation Qy)D(f  249
4.8.6 Solved Examples 249

4.8.7 Computation of P.I of Qy)D(f   when )Q(
)D(f

1  is Expressed as

Partial Fractions 252
4.8.8 Solved Examples 256

4.9 Methods of Finding Particular Integral 256
4.10 Method-1: To find P.I. of  f(D)y=Q When axbeQ  257

4.10.1 Working Rule to Find the G.S. of 0y)D(f  or C.F. of )x(Qy)D(f  258

4.10.2 Working Rule to find the value of 
axe

)D(f
1

258

4.10.3 Solved Examples 259
4.10.4 Exercise-2 267

4.11 Method-2: To find P.I. of  f(D)y=Q When axcosboraxsinbQ  269
4.11.1 Working Rule to Find P.I. when Q = bsin ax or bcos ax 271
4.11.2 Solved Examples 272
4.11.3 Exercise-3 281

4.12 Key Points 282
4.13 Multiple Choice Questions 283

Chapter-5: Higher Order Linear Differential Equations - II
5.0 Objective 289
5.1 Introduction 289



viii

5.2 Method To find P.I. of  f(D)y=Q When kbxQ  289
5.2.1 Solved Examples 291
5.2.2 Exercise-1 302

5.3 Method To find P.I. of  f(D)y=Q When veQ ax 303
5.3.1 Solved Problems 304
5.3.2 Exercise-2 314

5.4 Method To find P.I. of  f(D)y=Q When Q = xv 315
5.4.1 Solved Examples 317

5.5 Method To find P.I. of  f(D)y=Q When vxQ m 323
5.5.1 Solved Examples 323
5.5.2 Exercise-3 325

5.6 Key Points 326
5.7 Multiple Choice Questions 326
5.8 Additional Competitive Bits 328

Chapter-6: Linear Differential Equations with Non Constant Coefficients
6.0 Objective 335
6.1 Introduction 335
6.2 Method of Undetermined Coefficients 335

6.2.1 Case-(I): Working Rule - 1 336
6.2.2 Case-II: Working Rule - II 340
6.2.3 Case-III: Working Rule - III 342

6.3 Method of Variation of Parameters 344
6.3.1 Solved Examples 347
6.3.2 Exercise-4 359

6.4 Linear Differential Equations with Non-constant Coefficients 361
6.4.1 Change of the Dependent Variable, when Part of the C.F. is Known 361
6.4.2 Reduction of Order Method 372

6.5 Cauchy-Euler Equation 378
6.5.1 Solved Problems 379
6.5.2 Exercise-7 392

6.6 Legendre Linear Differential Equations 395
6.6.1 Solved Examples 395
6.6.2 Exercise-8 401

6.7 Miscellaneous Differential Equation 402
6.7.1 Solved Examples 402
6.7.2 Exercise-9 405

6.7 Key Points 406
6.8 Multiple Choice Questions 406



  i

Mechanics, Waves and Oscillations
As per Choice Based Credit System (CBCS)

I - B.Sc(Physics) / I - Semester

Authors
Prof. Vijayalakshmi

Dept. of  Physics
S.V. University

Tirupati - 517 502 AP

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


i i

Year : 2026

Edtion : First

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 Publisher.

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


  iii

Mechanics, Waves and Oscillations

Course Outcomes

On successful completion of this course, the students will be able to:

 Understand the Newton’s laws of motion and the law of conservation of linear momentum
and its application to rocket motion, the concepts of concepts of impact parameter, scatter-
ing cross section and Distinguish between elastic and inelastic collisions.

 Formulate the rotational kinematic relations, learn the working principle of gyroscope and its
applications and explain the precessional motion of a freely rotating symmetric top.

 Analyse the general characteristics of central forces and the application of Kepler’s laws to
describe the motion of planets and satellite in circular orbit through the study of law of
Gravitation.

 State the postulates of Special theory of relativity and its consequences such as length con-
traction, time dilation, relativistic mass and mass-energy equivalence.

 Understand the phenomena of simple harmonic motion and the distinction between undamped,
damped and forced oscillations and the concepts of resonance and quality factor with refer-
ence to damped harmonic oscillator.

 State the laws of transverse vibrations in a stretched string and their verification using a
sonometer and learn the formation of harmonics and overtones in a stretched string.

 Acquire knowledge on Ultrasonic waves, their production and detection and their applica-
tions in different fields.

Unit-I: Mechanics of Particles

Mechanics of Particles

Review of Newton’s Laws of Motion, Conservation of linear momentum, Collisions, Elastic and
inelastic collisions, Collisions in one and two dimension, Rocket propulsion, Impact parameter,
Scattering cross-section, Rutherford scattering (No derivation-Qualitative ideas only)

Mechanics of Rigid body

Rigid body, Rotational kinematic relations, Rotational kinetic energy and moment of inertia, Angu-
lar momentum, Torque, Relation between torque and angular momentum, Conservation of angu-
lar momentum, Illustrations, Gyroscopic motion (No derivation - Qualitative ideas only), Preces-
sion of the equinoxes.
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Unit-II: Central forces

Central force-Definition& examples, General Characteristics of Central forces, Conservative
nature of central forces, Planetary motion-Kepler’s laws (Statements & Explanation), Deduction
of Newton’s law of gravitation from Kepler’s law, Geostationary Satellite Motion, Uses of com-
munication satellites, Basic idea of Global Positioning System (GPS) and their applications.

Unit-III: Relativistic Mechanics

Inertial and Non-inertial reference frames-Galilean relativity; Special theory of relativity-State-
ments of the two basic postulates- (Elementary treatment and application only) Lorentz transfor-
mation equations (No derivations); length contraction; time dilation; addition of velocities; Einstein’s
mass - energy equation

Unit-IV: Undamped, Damped and Forced Oscillations

Simple harmonic motion, Characteristics of SHM, Equation of motion and solution, Combination
of Simple harmonic motions along a line and perpendicular to each other-Lissajous figures& uses,
Damped vibrations: Explanation and examples, Distinction between damped and undamped vi-
brations, Forced vibrations: Explanation and examples, Resonance, examples – Sharp resonance
and Flat resonance, Sharpness of resonance, Q-factor, Volume Resonator- Determination of fre-
quency of a given tuning fork.

Unit-V: Wave Motion

Progressive waves-Equation of a progressive wave, Velocity of transverse waves in elastic me-
dia, Standing waves, overtones and harmonics, Sonometer-Verification of laws of transverse
vibrations in a stretched string, Phenomenon of beats (qualitative ideas only).

Ultrasonics

Ultrasonics, properties, production of ultrasonics by piezoelectric and magnetostriction methods,
detection of ultrasonics, Applications of ultrasonic waves.
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Problem Solving in ‘C’
Outcomes

Upon successful completion of the course, a student will be able to:

1. Understand the evolution and functionality of a Digital Computer.

2. Apply logical skills to analyse a given problem.

3. Develop an algorithm for solving a given problem.

4. Understand ‘C’ language constructs like Iterative statements, Array processing, Pointers,
etc.

5. Apply ‘C’ language constructs to the algorithms to write a ‘C’ language program.

Unit-I

General Fundamentals: Introduction to computers: Block diagram of a computer, characteris-
tics and limitations of computers, applications of computers, types of computers, computer gen-
erations.

Introduction to Algorithms and Programming Languages: Algorithm - Key features of
Algorithms, Flow Charts, Programming Languages - Generations of Programming Languages -
Structured Programming Language- Design and Implementation of Correct, Efficient and Main-
tainable Programs.

Unit-II

Introduction to C: Introduction - Structure of C Program - Writing the first C Program - File
used in C Program - Compiling and Executing C Programs - Using Comments - Keywords -
Identifiers - Basic Data Types in C - Variables - Constants - I/O Statements in C - Operators in
C - Programming Examples.

Decision Control and Looping Statements: Introduction to Decision Control Statements -
Conditional Branching Statements - Iterative Statements - Nested Loops - Break and Continue
Statement - Goto Statement

Unit-III

Arrays: Introduction - Declaration of Arrays - Accessing elements of the Array - Storing Values
in Array - Operations on Arrays - one dimensional, two dimensional and multi dimensional arrays,
character handling and strings.
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Unit-IV

Functions: Introduction - using functions - Function declaration/ prototype - Function definition -
function call - return statement - Passing parameters - Scope of variables - Storage Classes -
Recursive functions.

Structure, Union, and Enumerated Data Types: Introduction - Nested Structures - Arrays of
Structures - Structures and Functions - Union - Arrays of Unions Variables - Unions inside Struc-
tures - Enumerated Data Types.

Unit-V

Pointers: Understanding Computer Memory - Introduction to Pointers - declaring Pointer Vari-
ables - Pointer Expressions and Pointer Arithmetic - Null Pointers - Passing Arguments to Func-
tions using Pointer - Pointer and Arrays - Memory Allocation in C Programs - Memory Usage -
Dynamic Memory Allocation - Drawbacks of Pointers

Files: Introduction to Files - Using Files in C - Reading Data from Files - Writing Data to Files -
Detecting the End-of-file - Error Handling during File Operations - Accepting Command Line
Arguments.
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A Course in Reading & Writing Skills

Learning Outcomes

By the end of the course the learner will be able to:

 Use reading skills effectively

 Comprehend different texts

 Interpret different types of texts

 Analyse what is being read

 Build up a repository of active vocabulary

 Use good writing strategies

 Write well for any purpose

 Improve writing skills independently for future needs

Unit-1

Prose : 1. How to Avoid Foolish Opinions Bertrand Russell

Skills : 2. Vocabulary: Conversion of Words

: 3. One Word Substitutes

: 4. Collocations

Unit-2

Prose : 1. The Doll’s House Katherine Mansfield

Poetry : 2. Ode to the West Wind P B Shelley

Non-Detailed Text : 3. Florence Nightingale Abrar Mohsin

Skills : 4. Skimming and Scanning

Unit-3

Prose : 1. The Night Train at Deoli Ruskin Bond

Poetry : 2. Upagupta Rabindranath Tagore

Skills : 3. Reading Comprehension

: 4. Note Making/Taking
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Unit-4

Poetry : 1. Coromandel Fishers Sarojini Naidu

Skills : 2. Expansion of Ideas

: 3. Notices, Agendas and Minutes

Unit-5

Non-Detailed Text : 1. An Astrologer’s Day R K Narayan

Skills : 2. Curriculum Vitae and Resume

: 3. Letters

: 4. E-Correspondence
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1.0 Objective 2
1.1 How to Avoid Foolish Opinions 2
1.2 Conversion 4

1.2.1 Exercises 7
1.2.2 Practice Exercises 9
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1.3.3 Practice Exercises 18

1.4 One-Word Substitutes 21
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1.5 Outcomes 40
Unit-2

2.0 Objective 42
2.1 The Doll’s House Katherine Mansfield 42
2.2 Ode to the West Wind 48
2.3 Florence Nightingale Abrar Mohsin 53
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2.4.1 Skimming Reading for the Gist of a Text 59
2.4.2 Practice Exercises 62
2.4.3 Scanning 69
2.4.4 Practice Exercises 71

2.5 Outcomes 74
Unit-3

3.0 Objective 76
3.1 The Night Train at Deoli Ruskin Bond 76
3.2 Upagupta Rabindranath Tagore 82

Content
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3.5.1 Note Taking Methods 115
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3.5.5 Charting Method 119
3.5.6 Mapping Method 120
3.5.7 Steps for Effective Notetaking 121

3.6 Effective NoteTaking for Listening to Lectures 124
3.6.1 Suggestions for Efficient Notetaking 124

3.6.2 Steps for Effective Note Making 127

3.6.3 Methods of Note Making 128

3.6.3.1 Sequential or Linear Note-Making 128

3.6.3.2 Pattern of Note-Making or Mind-Mapping 129

3.6.3.3 Fishbone Diagram 129

3.6.4 Other Systems of Notemaking 130

3.6 Review Questions 131

3.7 Outcomes 132

Unit-4
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4.1 Introduction 134
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5.2.3 Steps in Preparation of Resume 170
5.2.4 Hard vs. Soft Skills: What’s the Difference? 175

5.3 Letter Writing 181
5.3.1 Types of Letters 183
5.3.2 Essentials of Effective Letter Writing 188
5.3.3 Types of Letter Format 190
5.3.4 Types of Business Letters 196
5.3.5 Writing a Complaint Letter 200
5.3.6 Writing an Apology Letter 202
5.3.7 Writing a Letter of Appeal 203
5.3.8 Writing an Invitation Letter 204
5.3.9 Writing a Resignation Letter 205
5.3.10 Writing a Letter of Recommendation 207
5.3.11 Exercises 208
5.3.12 Practice Exercises 213

5.4 Email Writing 214
5.4.1 Significance of Email 215
5.4.2 Elements of E-mails 216
5.4.3 Technique for Writing an E-mail 216
5.4.4 Types of Emails 217
5.4.5 Advantages of Email 220
5.4.6 Disadvantages of E-mail 221
5.4.7 Exercises 222

5.5 Review Questions 223
5.6 Outcomes 224



i

Life Skill Course

Indian Culture & Science
As per Choice Based Credit System (CBCS)

Common to all Branches

Author
Dr. B. Sudheeshna

Dept. of Management Studies
S.V. University, Tirupati - 517502 AP

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


ii

Year : 2026

Edtion : First

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 Publisher.

Dr. B. R. Ambedkar Open University
Eluru, Andhra Pradesh, India

www.drbraouap.org

http://www.drbraouap.org


iii

Indian Culture & Science

Learning Outcomes

By successful completion of the course, students will be able to:

1. Understand the evolution of India’s culture.

2. Analyze the process of modernization of Indian society and culture from past to future.

3. Comprehend objective education and evaluate scientific development of India in various
spheres.

4. Inculcate nationalist and moral fervor and scientific temper.

Unit-I: Unity in Diversity in India

Coexistence of various religions since ancient times - Hinduism, Buddhism, Jainism and Atheism,
and later Sikhism, Islam and Christianity

The Bhakti (Vishnavite and Saivaite) and Sufi Movements

The concepts of seela, karuna, kshama, maitri, vinaya, santhi and ahimsa Achievements in
Literature, Music, Dance, Sculpture and Painting - Craftsmanship in cloth, wood, clay, metal and
ornaments

Cultural diversity, Monogamy, Family system, Important seasonal festivals

Unit-II: Social Reforms and Modern Society

Reforms by Basaveswara - Raja Rama Mohan Roy - Dayananda Saraswathi - Swamy
Vivekananda - Mahatma Gandhi - B. R. Ambedkar - Reforms in Andhra by Vemana,Veerabrahmam,
Gurajada, Veeresalingam and GurramJashua (only reforms in brief, biographies not needed)

Modern Society: Family unity, Community service, Social Harmony, Civic Sense, Gender Sen-
sitivity, Equality, National Fervor

Unit-III: Science and Technology

Objectivity and Scientific Temper - Education on Scientific lines (Bloom’s Taxonomy) - Online
Education

Developments in Industry, Agriculture, Medicine, Space, Alternate Energy, Communications, Media
through ages

Co-curricular Activities Suggested

1. Assignments, Group discussions, Quiz etc

2. Invited Lecture by a local expert

3. Visit to a scientific institutions, local heritage sites, museums, industries etc
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1.15.1 Advantages of Joint Family 82
1.15.2 Imbibing Values 83

1.16 Seasonal Festivals in India 83
1.17 Outcomes 86
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Advertising

Learning Outcomes

After Successful completion of this course, the students are able to;

1. Understand the field of Advertising

2. Comprehend opportunities and challenges in Advertising sector

3. Prepare a primary advertising model

4. Understand applying of related skills

5. Examine the scope for making advertising a future career

Unit-1

Introduction of advertising concepts- functions - Types of advertising - Creative advertising
messages - Factors determining opportunities of a product/service/Idea

Unit-2

Role of advertising agencies and their responsibilities - scope of their work and functions - Ethical
issues - Identifying target groups -Laws in advertising. Advertising Statutory Bodies in India -
Role of AAAI (Advertising Agencies Association of India), ASCI (Advertising Standard Council
of India)

Unit-3

Types of advertising - Basic characteristics of a typical advertisement - Reaching target groups -
Local advertising - Feedback on impact of advertisement - Business promotion.
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Three Dimensional Analytical Solid Geometry

Course Outcomes: After successful completion of this course, the student will be able to;
1. Get the knowledge of planes.
2. Basic idea of lines, sphere and cones.
3. Understand the properties of planes, lines, spheres and cones.
4. Express the problems geometrically and then to get the solution.

Unit-I: The Plane
Equation of plane in terms of its intercepts on the axis, Equations of the plane through the given
points, Length of the perpendicular from a given point to a given plane, Bisectors of angles be-
tween two planes, Combined equation of two planes, Orthogonal projection on a plane.

Unit-II: The Line
Equation of a line; Angle between a line and a plane; The condition that a given line may lie in a
given plane; The condition that two given lines are coplanar; Number of arbitrary constants in the
equations of straight line; Sets of conditions which determine a line; The shortest distance be-
tween two lines; The length and equations of the line of shortest distance between two straight
lines; Length of the perpendicular from a given point to a given line.

Unit-III: The Sphere
Definition and equation of the sphere; Equation of the sphere through four given points; Plane
sections of a sphere; Intersection of two spheres; Equation of a circle; Sphere through a given
circle;  Intersection of a sphere and a line; Power of a point; Tangent plane; Plane of contact;
Polar plane; Pole of a Plane; Conjugate points; Conjugate planes;

Unit-IV: The Sphere and Cones
Angle of intersection of two spheres; Conditions for two spheres to be orthogonal; Radical plane;
Coaxial system of spheres; Simplified from of the equation of two spheres.

Definitions of a cone; vertex; guiding curve; generators; Equation of the cone with a given
vertex and guiding curve; equations of cones with vertex at origin are homogenous; Condition that
the general equation of the second degree should represent a cone;

Unit-V: Cones
Enveloping cone of a sphere; right circular cone: equation of the right circular cone with a given
vertex, axis and semi vertical angle: Condition that a cone may have three mutually perpendicular
generators; intersection of a line and a quadric cone; Tangent lines and tangent plane at a point;
Condition that a plane may touch a cone; Reciprocal cones; Intersection of two cones with a
common vertex.
Reference Books
1. A text book of Mathematics for BA/B.Sc Vol 1, by V Krishna Murthy & Others, published

by S. Chand & Company, New Delhi.
2. A text Book of Analytical Geometry of Three Dimensions, by P.K. Jain and Khaleel Ahmed,

published by Wiley Eastern Ltd., 1999.
3. Co-ordinate Geometry of two and three dimensions by P. Balasubrahmanyam, K.Y.

Subrahmanyam,  G.R. Venkataraman published by Tata-MC Gran-Hill Publishers Company
Ltd., New Delhi.

4. Solid Geometry by B.Rama Bhupal Reddy, published by Spectrum University Press.
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Wave Optics

Unit-I: Aberrations
Introduction - monochromatic aberrations, spherical aberration, methods of minimizing spherical
aberration, coma, astigmatism and curvature of field, distortion.  Chromatic aberration-the achro-
matic doublet. Removal of chromatic aberration of a separated doublet. Achromatism for two
lenses ( i )in contact and (ii) separated by a distance.

Unit-II: Interference of Light
Principle of superposition - coherence-temporal coherence and spatial coherence-conditions for
interference of light. Interference by division of wave front: Fresnel’s biprism-determination of
wavelength of light. Determination of thickness of a transparent material using Biprism, change
of phase on reflection, Lloyd’s mirror experiment. Interference by division of amplitude: Oblique
incidence of a plane wave on a thin film due to reflected and transmitted light (cosine law) colors
of thin films- Non-reflecting films, Interference by a plane parallel illuminated by a point source-
Interference by a film with two non-parallel reflecting surfaces (Wedge shaped film). Determina-
tion of diameter of wire, Newton’s rings in reflected light with and without contact between lens
and glass plate, Newtons’s rings in transmitted light (Haidinger Fringes)-Determination of wave-
length of monochromatic light using Newton’s rings and Michelson Interferometer. Types of
fringes-Determination of wavelength of monochromatic light, Difference in wavelength of So-
dium D1, D2 lines and thickness of a thin transparent plate.

Unit-III: Diffraction of Light
Introduction, distinction between Fresnel and Fraunhoffer diffraction, Fraunhoffer diffraction –
Diffraction due to single slit and Circular aperture-Limit of Resoultion-Fraunhoffer diffraction
due to double slit-Fraunhoffer diffraction pattern with N slits (diffraction grating). Resolving power
of grating, Determination of wavelength of light in normal and oblique incidence methods using
and minimum deviation methods using diffraction grating.
Fresnel’s Diffraction: Fresnel’s half period zones-area of the half period zones-zone plate-
comparison of zone plate with convex lens-phase reversal zone plate, diffraction at a straight
edge-difference between interference and diffraction.

Unit-IV: Polarisation of Light
Polarized light: Methods of polarization polarization by reflection, refraction, double refraction,
selective absorption scattering of light-Brewster’s law-Mauls law-Nicol prism polarizer and ana-
lyzer- Refraction of plane wave incident on negative and positive crystals (Huygen’s explana-
tion)-Quarter wave plate, Half wave plate-optical activity, determination of specific rotation by
Laurent’s half shade polarimeter-Babinet’s compensator - idea of elliptical and circular polarization

Unit-V: Lasers and Holography
Lasers: Introduction, spontaneous emission, stimulated emission. Population Inversion, Laser
principle-Einstein coefficients-Types of lasers-He-Ne laser, Ruby laser- Applications of lasers.
Holography: Basic principle of holography-Gabor hologram and its limitations, Applications of
holography.

Unit-6: Fiber Optics
Introduction- optical fibers, different types of fibers, Step and graded index fibers, rays and modes
in an optical fiber, fiber material, principles of fiber communication (qualitative treatment only),
advantages of fiber optic communication.
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Data Structures using C
Learning outcomes of Course
Upon successful completion of the course, a student will be able to:
1. Understand available Data Structures for data storage and processing.
2. ComprehendData Structure and their real-time applications - Stack, Queue, Linked List,

Trees and Graph.
3. Choose a suitable Data Structures for an application.
4. Develop ability to implement different Sorting and Search methods.
5. Have knowledge onData Structures basic operations like insert, delete, search,update

and traversal.
6. Design and develop programs using various data structures.
7. Implement the applications of algorithms for sorting, pattern matching etc.

Unit-I
Introduction to Data Structures: Introduction to the Theory of Data Structures, Data
Representation, Abstract Data Types, Data Types, Primitive Data Types, Data Structure and
Structured Type, Atomic Type, Difference between Abstract Data Types, Data Types, and
Data Structures, Refinement Stages
Principles of Programming and Analysis of Algorithms: Software Engineering, Program
Design, Algorithms, Different Approaches to Designing an Algorithm, Complexity, Big ‘O’
Notation, Algorithm Analysis, Structured Approach to Programming, Recursion, Tips and Tech-
niques for Writing Programs in ‘C’

Unit-II
Arrays: Introduction to Linear and Non- Linear Data Structures, One- Dimensional Arrays,
Array Operations, Two- Dimensional arrays, Multidimensional Arrays, Pointers and Arrays,
an Overview of Pointers
Linked Lists: Introduction to Lists and Linked Lists, Dynamic Memory Allocation, Basic
Linked List Operations, Doubly Linked List, Circular Linked List, Atomic Linked List, Linked
List in Arrays, Linked List versus Arrays

Unit-III
Stacks: Introduction to Stacks, Stack as an Abstract Data Type, Representation of Stacks
through Arrays, Representation of Stacks through Linked Lists, Applications of Stacks, Stacks
and Recursion.
Queues: Introduction, Queue as an Abstract data Type, Representation of Queues, Circular
Queues, Double Ended Queues- Deques, Priority Queues, Application of Queues

UnitIV
Binary Trees: Introduction to Non- Linear Data Structures, Introduction Binary Trees, Types
of Trees, Basic Definition of Binary Trees, Properties of Binary Trees, Representation of
Binary Trees, Operations on a Binary Search Tree, Binary Tree Traversal, Counting Number
of Binary Trees, Applications of Binary Tree

Unit-V
Searching and sorting: Sorting - An Introduction, Bubble Sort, Insertion Sort, Merge Sort,
Searching - An Introduction, Linear or Sequential Search, Binary Search, Indexed Sequential
Search
Graphs: Introduction to Graphs, Terms Associated with Graphs, Sequential Representation
of Graphs, Linked Representation of Graphs, Traversal of Graphs, Spanning Trees, Shortest
Path, Application of Graphs.
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1.   
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A Course in Conversational Skiils

Learning Outcomes
By the end of the course the learner will be able to:

 Speak fluently in English

 Participate confidently in any social interaction

 Face any professional discourse

 Demonstrate critical thinking

 Enhance conversational skills by observing the professional interviews
Unit-I

Speech: 1. Tryst with Destiny Jawaharlal Nehru
Skills:  2. Greetings

 3. Introductions
Unit-II

Speech: 1. Yes, We Can Barack Obama
Interview: 2. A Leader Should Know How to Manage Failure Dr.A.P.J.Abdul Kalam/ India

Knowledge at Wharton
Skills: 3. Requests

Unit-III
Interview: 1. Nelson Mandela’s Interview With Larry King
Skills:      2. Asking and Giving Information

    3. Agreeing and Disagreeing
Unit-IV

Interview: 1. JRD Tata’s Interview With T.N.Ninan
Skills:       2. Dialogue Building

     3. Giving Instructions/Directions
Unit-V

Speech:  1. You’ve Got to Find What You Love Steve Jobs
Skills:    2. Debates

  3. Descriptions
      4. Role Play
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Unit-1

1.0 Objectives 2

1.1 Introduction 2

1.2 Speech: Tryst with Destiny Jawaharlal Nehru 2

1.3 Vacabulary 8

1.3.1 In Depth Reading Comprehension 25

1.3.2 Topics for Speech 25

1.4 Greetings 26

1.5 Introduction 31

1.5.1 Introducing Oneself and Others 32

1.5.2 Examples 33

1.5.3 Practice Exercises 36

1.5.4 Asking Questions and Giving Reply 38

1.5.4.1 Practice Exercises 40

Unit-2

2.0 Objectives 44

2.1 Introduction 44

2.2 Speech:Yes, we can Barack Obama 45

2.3 Vocabulary 49

2.4 A Leader should know how to Manage Failure 49

2.5 Requests 55

Unit-3

3.0 Objectives 64

3.1 Introduction 64

Content
A Course in Conversational Skiils
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3.2 Nelson Mandela’s Interview with Larry King 65

3.3 Asking and Giving Information 83

3.2.1 Practice Exercises 85

3.4 Agreeing and Disagreeing 87

Unit-4

4.0 Objectives 96

4.1 Introduction 96

4.2 JRD Tata’s Interview with T.N.Ninan 96

4.3 Dialogue Building 101

4.3.1 Rules for Writing Dialogue 103

4.3.2 Activities 103

4.4 Giving Instructions/ Directions 107

4.4.1 Practice Exercises 113

4.4.2 Asking For and Giving Instructions 114

4.4.3 Practice Exercises 116

Unit-5

5.0 Objectives 118

5.1 Introduction 118

5.2 'You've got to find what you Love,' 118

5.3 Debae 124

5.3.1 Necessity of Debate 124

5.3.2 The Basic Debating Skills 124

5.3.3 Essentials of a Good Debate 125

5.3.4 Structure for Debate 127

5.3.5 Debate Vocabulary and Phrases 128

5.3.6 Exercises 129



vi

5.4 Descriptions 133

5.4.1 Qualities of a Descriptive Essay 134

5.4.2 Format 134

5.4.3 Describing Places 134

5.4.4 Describing People 134

5.4.5 Describing Events 135

5.5 Role Plays 136

5.5.1 Examples 140

5.5.2 Practice Exercises 144
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Environmental Education

Learning outcomes
On completion of this course the students will be able to …..
1. Understand the nature, components of an ecosystem and that humans are an integral part

of nature.
2. Realize the importance of environment, the goods and services of a healthy biodiversity,

dependence of humans on environment.
3. Evaluate the ways and ill effects of destruction of environment, population explosion on

ecosystems and global problems consequent to anthropogenic activities.
4. Discuss the laws/ acts made by government to prevent pollution, to protect biodiversity and

environment as a whole.
5. Acquaint with international agreements and national movements, and realize citizen’s role

in protecting environment and nature.
Unit-1: Environment and Natural Resources

1. Multidisciplinary nature of environmental education; scope and importance.
2. Man as an integral product and part of the Nature.
3. A brief account of land, forest and water resources in India and their importance.
4. Biodiversity: Definition; importance of Biodiversity - ecological, consumptive, productive,

social, ethical and moral, aesthetic, and option value.
5. Levels of Biodiversity: Genetic, species and ecosystem diversity.

Unit-2: Environmental Degradation and Impacts

1. Human population growth and its impacts on environment; land use change, land degradation,
soil erosion and desertification.

2. Use and over-exploitation of surface and ground water, construction of dams, floods, conflicts
over water (within India).

3. Deforestation: Causes and effects due to expansion of agriculture, firewood, mining, forest
fires and building of new habitats.

4. Non-renewable energy resources, their utilization and influences.

5. A brief account of air, water, soil and noise pollutions; Biological, industrial and solid wastes
in urban areas. Human health and economic risks.

6.  Green house effect - global warming; ocean acidification, ozone layer depletion, acid rains
and impacts on human communities and agriculture.
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7. Threats to biodiversity: Natural calamities, habitat destruction and fragmentation, over
exploitation, hunting and poaching, introduction of exotic species, pollution, predator and
pest control.

Unit-3: Conservation of Environment
1. Concept of sustainability and sustainable development with judicious use of land, water and

forest resources; afforestation.
2. Control measures for various types of pollution; use of renewable and alternate sources of

energy.
3. Solid waste management: Control measures of urban and industrial waste.
4. Conservation of biodiversity: In-situ and ex-situ conservation of biodiversity.
5. Environment Laws: Environment Protection Act; Act; Wildlife Protection Act; Forest

Conservation Act.
6. International agreements: Montreal and Kyoto protocols; Environmental movements:

Bishnois of Rajasthan, Chipko, Silent valley.
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Content
Environmental Education

Unit-1: Environment and Natural Resources
1.0 Objectives 1
1.1 Introduction 1
1.2 Definitions of Environment 2

1.2.1 Classification of Environment 3
1.2.2 Components of Environment 3
1.2.3 Environmental Studies 5
1.2.4 Objectives of Environmental Education 6
1.2.5 Importance of the Environmental Studies 7
1.2.6 Scope of Environmental Education 8
1.2.7 Multidisciplinary Nature 9
1.2.8 Need for Public Awareness 11

1.3 Man as an Integral Product and Part of Nature 12
1.4 Land Resources 13

1.4.1 Land as a Resource 14
1.4.2 Land Degradation 14
1.4.3 Physical Properties of Soil 15
1.4.4. Landslides 16
1.4.5 Soil Erosion 17
1.4.6 Desertification 18
1.4.7 Environmental Impacts of Overgrazing 19

1.5 Forest Resources 20
1.5.1 Use of Forests 20
1.5.2 Importance of Forests 21
1.5.3 Over-exploitation of Forests 22
1.5.4 Forest Areas in India 22
1.5.5 Deforestation 24
1.5.6 Major Causes of Deforestation 24
1.5.7 Effects of Deforestation Environment and Tribal People 25
1.5.8 Afforestation Programmes 26
1.5.9 Timber Extraction 26
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1.5.10 Effects of Mining Operations on a Forest and Tribal People 27
1.6 Water Resources 29

1.6.1 Uses of Water 30
1.6.2 Effects of Over-utilisation of Surface & Ground Water 30
1.6.3 Effects of Overutilisation of Ground Water 31
1.6.4 Conflicts Over Water 31

1.7 Biodiversity 32
1.7.1 Definitions 33
1.7.2 Types of Biodiversity 33
1.7.3 Importance of Biodiversity 35
1.7.4 Uses of Biodiversity 40
1.7.5 Values of Biodiversity 42

1.8 Levels of Biodiversity 43
1.9 Outcomes 46
1.10 Review Questions 46
1.11 Multiple Choice Questions 47

Unit-2: Environmental Degradation and Impacts
2.0 Objectives 49
2.1 Introduction 49
2.2 Population Growth 50

2.2.1 Population Explosion 50
2.2.2 Impact on Environment 52

2.3 Land use Change 53
2.3.1 Direct Land use Change 54
2.3.2 Indirect Land use Change 55
2.3.3 Limitations of the Indirect Land use Change Concept 55
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3.3.1 Goals of Sustainable Development 122
3.3.2 Threats to Sustainability 122
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3.3.3 Sustainable Development with Judicious use of Land 125
3.3.4 Sustainable Development with Judicious use of Water 124
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Personality Enhancement & Leadership

Learning Outcomes

By successful completion of the course, students will be able to:

 Develop comprehensive understanding of personality

 Know how to assess and enhance one’s own personality

 Comprehend leadership qualities and their importance

 Understand how to develop leadership qualities

Unit-I

Meaning of Personality – Explanations of Human Personality – Psychodynamic Explanations –

Social Cognitive Explanation – Big Five traits of Personality

Unit-II

Assessment of Personality - Projective& Self Report Techniques - Building Self-Confidence –

Enhancing Personality Skills

Unit-III

Leadership Characteristics – Types of Leaders – Importance of Leadership – Leadership Skills
– Building and Leading Efficient Teams – Leadership Qualities of Abraham Lincoln, mahatma

Gandhi, Prakasam Pantulu, Dr. B. R. Ambedkar & J.R.D.Tata
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1.5.5.3  Criticisms of Psychoanalysis 20

1.6 Psychodynamic Theory of Personality 20
1.6.1 Psychodynamic Treatment 22
1.6.2 Other Psychodynamic Theorists 22
1.6.3 Erickson Psychodynamic Theory of Personality 23

1.6.3.1  The Ego Psychology 23
1.6.3.2  The Epigenetic Principle 23

1.7 Social Cognitive Explanation 26
1.7.1 Main Tenets of Social Cognitive Theory 26
1.7.2 Albert Bandura’s Social Learning Theory 26
1.7.3 Evaluation of Bandura’s Theory 32
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1.8 Definition of the Big Five Factors 32
1.8.1 Discovery of the Big Five in Cattell’s Variable List 33
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1.8.3 Measurement of the Big Five Inventory (BFI) 36

1.9 Outcomes 39
1.10 Review Questions 40

Unit-2
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2.2 Assessment of  Personality 41

2.2.1 Need of Assessment 42
2.2.2 Purpose of Personality Assessment 43

2.3 Methods of Personality Assessment 43
2.3.1. Personality Inventories 44

2.3.1.1 History of Personality Assessment 45
2.3.2 Projective Methods 48
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2.3.2.2 Types of Projective Tests 49
2.3.2.3 Evaluation of Projective Tests 51

2.3.3 Observational Methods 52
2.3.4 Self-Report Tests 52
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2.3.5.3 Strength and Weakness of Self-Report Tests 57
2.3.5.4 Faking in Personality Inventories 58
2.3.5.5 Measures to Avoid Faking 58
2.3.5.6 Methods to Overcome Weaknesses in Self-Report Tests 59

2.4 Building Self confidence 60
2.4.1 Techniques of Self Confidence 61

2.5 Enhancing Personality skills 63
2.5.1 Importance of Personality Skills 64
2.5.2 Enhancing Personality Skills 64



vi

2.5.3 Steps to Improve Personal Development Skills 65
2.5.4 Personal Development Skills in the Workplace 66

2.6 Outcomes 67
2.7 Review Questions 67

Unit-3
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3.2.1 Characteristics of Leadership 70
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Learning Outcomes

After successful completion of the course, the students are able to;

1. Understand the nature, cause and effects of disasters

2. Comprehend the importance of Disaster Management and the need of awareness

3. Acquire knowledge on disaster preparedness, recovery remedial measures and personal
precautions

4. Volunteer in pre and post disaster management service activities

Unit-I

Introduction of Disaster - Different types of disasters- Natural- (flood, cyclone, earthquake,

Famine and pandemic) - Accidental- (Fire, Blasting, Chemical leakage, Rail, Aviation, Road

boat tragedies and nuclear pollution) - Disaster Management Act 2005

Unit-II

Causes and immediate effects of Disasters - Preparedness of disasters –Precautions –
Dissemination of information - Nature and concepts - Role of National Disaster Management
Authority and Role of Government and non governmental organizations in protecting human
livestock and natural resources.-Use of technology -Role of Citizens and Youth in the prevention.

Unit-III

Post disaster effects - short term - Procedures for Rehabilitation and Recovery - Role of volunteers
and Safety Precautions - Long term remedial and preventive measures – Collection, filing and
storage of information - Case studies.
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PAPER - III:  Abstract Algebra and Real Analysis

UNIT - I
GROUPS : Binary operations-Definitions and properties, Groups-Definition and
elementary properties, Finite groups and group composition tables, Subgroups and
cyclic subgroups. Permutations-Functions and permutations ,groups of permutations,
cycles and cyclic notation, even and odd permutations, The alternating groups. Cyclic
groups - Elementary properties ,The classification of cyclic groups , sub groups of
finite cyclic groups. Isomorphism - Definition and elementary properties, Cayley’s
theorem, Groups of cosets, Applications, Normal subgroups - Factor groups , Criteria
for the existence of a coset  group, Inner automorphisms and normal subgroups, factor
groups and simple groups, Homomorphism- Definition and elementary properties,
The fundamental theorem of homomorphisms, applications.
UNIT - II
RINGS:  Definition and basic properties, Fields, Integral domains, divisors of zero
and Cancellation laws, Integral  domains, The characteristic of a ring, some non –
commutative rings, Examples, Matrices over a field, The real quaternions
,Homomorphism of Rings - Definition and elementary properties, Maximal  and Prime
ideals, Prime fields. Rings of Polynomials – Polynomials in an indeterminate form, The
evaluation of homomorphism.
UNIT – III
REAL NUMBERS:The Completeness Properties of R, Applications of the Supremum
Property.
Sequences and Series -  Sequences and their limits, limit theorems, Monotonic
Sequences, Sub-sequences and the Bolzano-Weirstrass theorem,The Cauchy’s
Criterion, Properly divergent sequences, Introduction to series, Absolute convergence,
test for absolute convergence, test for non-absolute convergence.
Continuous Functions-continuous functions, combinations of continuous functions,
continuous functions on intervals, Uniform continuity.
UNIT – IV
DIFFERENTIATION AND INTEGRATION: The derivative, The mean value
theorems, L’Hospital Rule, Taylor’s Theorem.
Riemann integration - Riemann integral, Riemann integrable functions, Fundamental
theorem.
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UNIT- I

Unit – I 23 hrs

1. Electrostatics (10 periods)

Gauss law and its applications-Uniformly charged sphere, charged cylindrical conduc-
tor and an infinite conducting sheet of charge.  Deduction of Coulmb’s law from Gauss
law Mechanical force on a charged conductor Electric potential Potential due to a charged
spherical conductor, , electric field strength from the electric dipole and an infinite line of
charge.  Potential of a uniformly charged circular disc.

2. Dielectrics (5 periods)

An atomic view of dielectrics, potential energy of a dipole in an electric field.  Polariza-
tion and charge density, Gauss’s law for dielectric medium Relation between D,E, and
P.  Dielectric constant, susceptibility and relation between them.  Boundary conditions
at the dielectric surface.  Electric fields in cavities of a dielectric-needle shaped cavity
and disc shaped cavity.

3. Capacitance (8 periods)

Capacitance of concentric spheres and cylindrical condenser, capacitance of parallel
plate condenser with and without dielectric.  Electric energy stored in a charged con-
denser – force between plates of condenser, construction and working of attracted disc
electrometer, measurement of dielectric constant and potential difference.

Unit – II

1. Magnetostatics (6 periods)

Magnetic shell potential due to magnetic shell field due to magnetic shell  equivalent of
electric circuit and magnetic shell Magnetic induction (B) and field (H) permeability and
susceptibility Hysteresis loop.

2. Moving charge in Electric and Magnetic Field (8 periods)

Hall effect, cyclotron, synchrocyclotron and synchrotron force on a current carrying
conductor placed in a magnetic field, force and torque on a current loop, Biot Savart’s
law and calculation of B due to long straight wire, a circular current loop and solenoid.

3. Electromagnetic Induction (10 periods)

Faraday’s law Lenz’s law expression for induced emf time varying magnetic fields
Betatron Ballistic galvanometer theory damping correction self and mutual inductance,
coefficient of coupling, calculation of self inductance of a long solenoid toroid energy
stored in magnetic field  transformer Construction, working, energy losses and effi-
ciency.



Unit – III

1. Varying and Alternating Currents (10 periods)

Growth and decay of currents in LR, CR and LCR circuits Critical damping.  Alternat-
ing current  relation between current and voltage in pure R,C and L-vector diagrams
Power in ac circuits.  LCR series and parallel resonant circuit Q-factor.  AC & DC
motors-single phase, three phase (basics only).

2. Maxwell’s Equations and Electromagnetic Waves (10 periods)

A review of basic laws of electricity and magnetism displacement current  Maxwell’s
equations in differential form Maxwell’s wave equation, plane electromagnetic waves
Transverse nature of electromagnetic waves, Poynting theorem, production of electro-
magnetic waves (Hertz experiment)

Unit – IV

1. Basic Electronics (15 periods)

Formation of electron energy bands in solids, classification of solids in terms of forbid-
den energy gap. Intrinsic and extrinsic semiconductors, Fermi level, continuity equation
p-n junction diode, Zener diode characteristics and its application as voltage regulator.
Half wave and full wave rectifiers and filters, ripple factor (quantitative) p n p and n p
n transistors, current components in transistors, CB,CE and CC configurations transis-
tor hybrid parameters determination of hybrid parameters from transistor characteris-
tics transistor as an amplifier   concept of negative feed back and positive feed back
Barkhausen criterion, RC coupled amplifier and phase shift oscillator (qualitative).

2. Digital Principles (8 periods)

Binary number system, converting Binary to Decimal and vice versa.  Binary addition
and subtraction (1’s and 2’s complement methods).  Hexadecimal number system.
Conversion from Binary to Hexadecimal – vice versa and Decimal to Hexadecimal
vice versa.

Logic Gates: OR,AND,NOT gates, truth tables, realization of these gates using dis-
crete components. NAND, NOR as universal gates, Exclusive OR gate,  De Morgan’s
Laws statement and proof, Half and Full adders.  Parallel adder circuits.

NOTE: Problems should be solved from every chapter of all units.
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