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Element of Ancient Indian History & Archaeology

PAPER – I 
 

Elements of Ancient Indian History & Archaeology 
 
Credit: - 1 
Meaning & scope of History & Archaeology 
Features of Palaeolithic, Mesolithic & Neolithic cultures 
General survey of Harappa culture 
Vedic Culture 
Mahajanpada period 
Rise of Mauryan dynasty 
Gupta dynasty 
Political condition of Southern & Northern India (6th – 12th Century A.D.) [General Survey] 
 
Credit: - 2 
Elements of Epigraphy & Numismatics 
Importance of Epigraphy & Numismatics 
Important Inscriptions -  
Origin & development of Ancient Indian scripts 
Types & techniques of Ancient Indian coins 
 
Credit: - 3 
Elements of Art & Archaeology 
Gandhara , Mathura, Gupta Art 
Introduction of Stupa, Caves & Temples 
Exploration, Excavation & Dating methods 
 
 
 
 
Books Recommended:- 
Ghosh, A.    – Encyclopaedia of Indian Archaeology 
Mishra, D.P.   – Protohistory of India (English and Hindi) 
Pandey, Vimal Chandra – Prachin Bharat ka Rajnetik evam Sanskritik Itihaas. 
Pandey,R.N.   – Uttar bharat ka Rjnetik Itihas 
Agrawal, V. S.   – Indian Art 
Upadhyaya Vasudeva – Prachin Bhartiya Guha Stup and Mandir. 
Cunningham, A.  – Coins of Ancient India. 
Sarkar, D.C.    – Study of the Indian Coins. 
Ojha, G H.    – Prachin Bhartiya Lipi maala. 
Rajbali Pandey       – Indian Palaeography 

Page 34 of 2144



Elements of Ancient Indian Culture & Religion

PAPER – II 
 

Elements of Ancient Indian Culture & Religion 
 
Credit: - 1 
Ancient Indian social system 
Varna Ashrama 
Purushartha, Sanskara 
Family system 
Position of women 
 

Ancient Indian Economic Condition 
Ancient Indian Economic thoughts & concepts 
Land ownership 
Trade organizations 
Sources of Income & Expenditure 
 
Credit:- 2 
Origin & Development of Brahmanism 
Vaishnavism and their sects 
Shaivism and their sects 
Shakt, Shaurya & Ganpatya 
 
Credit:- 3 
Origin and development of Buddhism & Jainism 
Buddhism and their sects 
Jainism and their sects 
 
 
 
 
Books Recommended:- 
Jaiswal K.P.    – Hindu Polity Hindi/English. 
Shiv Swaroop Sahay  – Prachin Bharat Ka Dharmik Itihaas 
J. P. Mishra    – Prachin Bharat Ka Samajik Itihaas 
Kane, P.V.    – History of Dharmashastra, 5 Vols. 
Majumdar, R.C.   – Corporate Life in Ancient India 
Parihar, Dinesh Nandini – Chhattisgarh ka Samajik Arthik Itihaas 
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PT. RAVISHANKAR SHUKLA UNIVERSITY, 

RAIPUR  

SESSION 2017-18 
 

POST GRADUATE DIPLOMA IN TOURISM AND HOTEL MANAGEMENT 

SCHEME OF THE EXAMINATION FOR THE ACADEMICYEAR 

2016-2017 

Paper No. Name of the Papers Max. Marks 

1. Tourism : Concept, Policy & Planning 100 

2. Tourism Products of India 100 

3. Travel Agency, Tour Operation & Marketing for 

Hospitality & Tourism 

100 

4. Hotel Management 100 

Project Report 100 

Viva-Voce 50 

Professional Training 50 

Total 600 

(Dr. Dinesh Nandini Parihar) 

DIRECTOR 
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PAPER-I 

TOURISM: CONCEPT, POLICY AND PLANNING 
UNIT-I 

Concepts, Definitions, Growth & Development of Tourism. Types of Tourists. 

Forms of Tourism. Tourism System- Nature and Characteristics. Components of 

Tourism Industry. 

UNIT-II 

Travel Motivators. Demand for Tourism. Charscteristics of Supply. Life Cycle 

Stages. Tourism Impacts- Costs and Benefits of Tourism. 

UNIT-III 

New thrust areas of Tourism:- Adventure Tourism, Eco-Tourism, Sustainable 

Tourism, Heritage Tourism, MICE, Role of ITDC, ASI, Ministries of Railways & 

Civil Aviation in the Promotion of Tourism. Organization and Working of 

Chhattisgarh Tourism Board. An Overview of Organizations and Associations like- 

IATO, TAAI, WTO, ICAO & IATA. 

UNIT-IV 

Concept Need and Objective of Public Tourism Policy. An outline of L.K. Jha 

Committee-1963. National Tourism Policy-1982. National Committee Report-1988. 

National Action Plan on Tourism-1992. 

UNIT-V 

Tourism Planning:- Background, Approach and Process. Tourism Planning at 

National, Regional, State and Local levels. An important feature of Five Year 

Tourism Plans in India. Destination Life Cycle, Concept of Carrying Capacity, 

Sustainable and Eco-tourism. Eco-Tourism & Community participation in Tourism 

Planning. 

PAPER-II 

TOURISM PRODUCTS OF INDIA 
UNIT-I 

Tourism Products, Concepts and Classifications. Typology of 

Attractions. Glimpses of India’s Cultural Heritage. 

UNIT-II 

Indian Architecture: - Hindu, Buddist, Jain and Indo-Islamic. Indian 

Painting:- Important Schools and Types. 

UNIT-III 

Performing Arts of India: - Classical and Folk Dances. Indian Music:- 

Prominient Schools of Indian classical music, Folk Music and Important 

Instruments. 

UNIT-IV 

Important World Heritage Sites in India. Places of Tourist Interest in 

Chhattisgarh State. Important Wildlife Santuaries and National Parks. 

Adventure and Eco- Tourism Destinations. Yoga and Meditation as a tourism 

products. 

UNIT-V 

Handicrafts:- Important objects and centers connected therein, craft melas. 

Fairs and Festivals of Tourist significance. Indian Cusine. 
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PAPER-III 

TRAVEL AGENCY, TOUR OPERATION & MARKETING FOR 

HOSPITALITY & TOURISM 
UNIT-I 

History and growth of Travel agency business. Definitions of Travel Agent 

and Tour Operator. Differentiations & interrelationships of TA & TO, Future 

prospects. 
UNIT-II 

Itinerary preparation:- Important Considerations, Costing, Packaging & 

Promotion. Definition of Tour Package. Types and Forms of Package Tours, 

Designing, Preparation and Costing of Tour Packages. 
UNIT-III 

Passport, Visa, Health, Customs and Currency Regulations. Baggage Rules 

and Travel Insurance. An overview of CRS and Ticketing. Types of Tours available 

in India. Indrail Passes etc. 
UNIT-IV 

Definition Concept and Scope of Marketing. Service Marketing and its Special 

Features. Tourism and Hospitality Marketing:- its Uniqness. 

UNIT-V 

Market Segmentation. Identifying Market Segments and Selecting Target Markets. 

Marketing Mix vis-à-vis Hospitality and Tourism. 

PAPER-IV 

HOTEL MANAGEMENT 
UNIT-I 

HOTEL INDUSTRY AND ITS GROWTH 

1.1 Introduction. 

1.2 Evolution of Hotel. 

1.3 Growth and Development. 

1.4 Importance of Hotel and Tourism in India. 
UNIT-II 

FOOD AND BEVERAGE SERVICE 

2.1 Introduction 

2.2 Restaurant: - Types of Restaurant, Restaurant Brigade, The Hostess, Etiquettes of 

Restaurant Staff, Points while waiting at the table. 

2.3 Equipments: 
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PT. RAVISHANKAR SHUKLA UNIVERSITY, 

RAIPUR 
POST GRADUATE DIPLOMA IN TOURISM AND HOTEL MANAGEMENT 

SCHEME OF THE EXAMINATION FOR THE ACADEMICYEAR 

2016-2017 

Paper No. Name of the Papers Max. Marks 

1. Tourism : Concept, Policy & Planning 100 

2. Tourism Products of India 100 

3. Travel Agency, Tour Operation & Marketing for 

Hospitality & Tourism 

100 

4. Hotel Management 100 

Project Report 100 

Viva-Voce 50 

Professional Training 50 

Total 600 

(Dr. Dinesh Nandini Parihar) 

DIRECTOR 

PAPER-I 

TOURISM: CONCEPT, POLICY AND PLANNING 
UNIT-I 

Concepts, Definitions, Growth & Development of Tourism. Types of Tourists. 

Forms of Tourism. Tourism System- Nature and Characteristics. Components of 

Tourism Industry. 

UNIT-II 

Travel Motivators. Demand for Tourism. Charscteristics of Supply. Life Cycle 

Stages. Tourism Impacts- Costs and Benefits of Tourism. 

UNIT-III 

New thrust areas of Tourism:- Adventure Tourism, Eco-Tourism, Sustainable 

Tourism, Heritage Tourism, MICE, Role of ITDC, ASI, Ministries of Railways & 

Civil Aviation in the Promotion of Tourism. Organization and Working of 

Chhattisgarh Tourism Board. An Overview of Organizations and Associations like- 

IATO, TAAI, WTO, ICAO & IATA. 

UNIT-IV 

Concept Need and Objective of Public Tourism Policy. An outline of L.K. Jha 

Committee-1963. National Tourism Policy-1982. National Committee Report-1988. 

National Action Plan on Tourism-1992. 

UNIT-V 

Tourism Planning:- Background, Approach and Process. Tourism Planning at 

National, Regional, State and Local levels. An important feature of Five Year 

Tourism Plans in India. Destination Life Cycle, Concept of Carrying Capacity, 

Sustainable and Eco-tourism. Eco-Tourism & Community participation in Tourism 

Planning. 
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PAPER-II 

TOURISM PRODUCTS OF INDIA 
UNIT-I 

Tourism Products, Concepts and Classifications. Typology of 

Attractions. Glimpses of India’s Cultural Heritage. 

UNIT-II 

Indian Architecture: - Hindu, Buddist, Jain and Indo-Islamic. Indian 

Painting:- Important Schools and Types. 

UNIT-III 

Performing Arts of India: - Classical and Folk Dances. Indian Music:- 

Prominient Schools of Indian classical music, Folk Music and Important 

Instruments. 

UNIT-IV 

Important World Heritage Sites in India. Places of Tourist Interest in 

Chhattisgarh State. Important Wildlife Santuaries and National Parks. 

Adventure and Eco- Tourism Destinations. Yoga and Meditation as a tourism 

products. 

UNIT-V 

Handicrafts:- Important objects and centers connected therein, craft melas. 

Fairs and Festivals of Tourist significance. Indian Cusine. 

PAPER-III 

TRAVEL AGENCY, TOUR OPERATION & MARKETING FOR 

HOSPITALITY & TOURISM 
UNIT-I 

History and growth of Travel agency business. Definitions of Travel Agent 

and Tour Operator. Differentiations & interrelationships of TA & TO, Future 

prospects. 
UNIT-II 

Itinerary preparation:- Important Considerations, Costing, Packaging & 

Promotion. Definition of Tour Package. Types and Forms of Package Tours, 

Designing, Preparation and Costing of Tour Packages. 
UNIT-III 

Passport, Visa, Health, Customs and Currency Regulations. Baggage Rules 

and Travel Insurance. An overview of CRS and Ticketing. Types of Tours available 

in India. Indrail Passes etc. 
UNIT-IV 

Definition Concept and Scope of Marketing. Service Marketing and its Special 

Features. Tourism and Hospitality Marketing:- its Uniqness. 

UNIT-V 

Market Segmentation. Identifying Market Segments and Selecting Target Markets. 

Marketing Mix vis-à-vis Hospitality and Tourism. 
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PAPER-IV 

HOTEL MANAGEMENT 
UNIT-I 

HOTEL INDUSTRY AND ITS GROWTH 

1.1 Introduction. 

1.2 Evolution of Hotel. 

1.3 Growth and Development. 

1.4 Importance of Hotel and Tourism in India. 
UNIT-II 

FOOD AND BEVERAGE SERVICE 

2.1 Introduction 

2.2 Restaurant: - Types of Restaurant, Restaurant Brigade, The Hostess, Etiquettes of 

Restaurant Staff, Points while waiting at the table. 

2.3 Equipments: - Measurement, Sideboard, Mise-en-Place, Mise-en-scene, Service, 

Equipment and use, Bar Equipment. 

2.4 Menu and Food Service: - Classes of Menu, Taking an Order, Type of Food Service, 

Breakfast Service (English and Continental). 
2.5 Beverages: - Beverages Chart, Types of wine, Food and wine chart, Spirit. 

2.6 Banquets: - Types of Banquets, Outdoor Catering. 

UNIT-III 

3.1 Information: - Types of Hotel, Classification of Hotel, Basis of Charging a guest, Reception 

terms, Job Description, Co-ordination and other department. 

3.2 Reception: - Art of Reception, Arrival and Departure, Register, Rules for F.O. Staff, Room 

Status System, Rooming Procedure, Black List, Wake calls, G-H Card. Scanty Baggage and Left 

Luggage 

3.3 Reservation: - Modes of Reservation, Reservation forms, Guest- Registration, Welcome Slip. 

3.4 Cashier: - Credit in Hotel, Credit Cards, Traveler’s cheque, Handling guest valuables. 

UNIT-IV 

HOUSEKEEPING 

4.1 Introduction. 

4.2 House Keeping: - Layout of Housekeeping Department, Layout Organisation of 

Housekeeping Department. 

4.3 Housekeeping Staff:- Job Description, Qualities of Housekeeping Staff, Co- 

Ordination with other Departments. 

4.4 Linen and Uniform:- Types of uniform used, Types of Linens used, Parstock, 

Exchange of Linen and Uniforms. 

4.5 Housekeeping Activities:- Public area Cleaning, Housekeeping Supply room, Key 

control, Lost and Found Procedure, Inventory Control. 
UNIT-V 

FOOD AND BEVERAGE PRODUCTION 

5.1 Introduction and Popular cuisine. 

5.2 Preparation of Ingredients. 

5.3 Cooking Methods. 

5.4 Kitchen chart and Duties of Kitchen Staff. 
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Courses of the Coursework for Ph. D. in the subject of 

Ancient Indian History, Culture & Archaeology 

 

1. The eligible candidate shall be required to undertake coursework for a 

minimum period of one semester i.e. 90 lectures. 

2. The 1
st
 course i.e. Research Methodology will consist of 50 lectures. 

3. The 2
nd

 course i.e. Basics of Computer Application will consist of 20 

lectures. 

4. The 3
rd

 course i.e. Review of Literature in the relevant subject will 

consist of 20 lectures. 

5. Each course will be of 100 marks.  

 

 

 

 Course I 

Research Methodology (Theoretical)       

Max. Marks 100 

UNIT – I Fundamentals of Research, its importance and scope. 

 

UNIT – II  Selection of Research Problem and planning of research. 

 

UNIT – III Data collection. Library work, manuscripts, private and public 

collection, field surveys, Explorations, Photography Laboratory 

work, Application of computer and Statistical methods. 

 

UNIT – IV Identification and formulation of problems and hypothesis. 

Methods of Research in Indian History, Bibliography, 

Footnotes/Citation, Diacritical marks, summarizing, paraphrasing, 

quotation. 

 

UNIT – V Importance of Library in research work, Significance of Maps, 

Photographs and illustrations in thesis. 
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Course II 

Basics of Computer Application (Theoretical & Practical) 

Max. Marks 100 

UNIT – I  Introduction to Computers 

Basic Terminology of Computers, Computer Generations, Classification of 

Computers, Input  And Output Devices, Central Processing Unit, Computer Memory 

: Primary And Secondary Storage Devices, Computer Software : (I) System Software 

(Ii) Application Software (Iii) General Purpose Software, Operating System(OS) :(I) 

Functions of OS (Ii) Advance Concepts Related To OS – Multiprogramming, 

Multiprocessing, Multitasking, Spooling, Timesharing, Virtual Memory.  

 

UNIT – II  Preparation of a Document using MS-Word 

Introduction To MS Word- Toolbar, Title Bar, The Ribbon, Creating A New 

Document, Entering Text, Saving And  Printing It, Using Paragraph Tab Options, 

Using  Insert Tab- In Creating Tables, Inserting Picture, Clip Art, Shapes And Chart 

To A Document, Header And Footer, Page Formatting- Margins, Orientation, Text 

Wrapping , Creating A Reference List And Citations, Use of Spelling And Grammar 

Checks, Auto Correct, Word Count, Comparing or Combining Document, Editing 

And Reviewing Document, Macros, Mail Merge. 

 

UNIT – III Use of MS Excel and MS Power point  

Introduction To MS Excel – Spreadsheet or Worksheet Details, Use of Spreadsheet In 

Research, Data Storing, Various Data Types, Use of Formulae  And Functions, 

Formatting Worksheets - Inserting And Deleting Rows And Columns, Alignment, 

Creating And  Modifying Charts And Graphs, Creating Pivot Table And Pivot Charts, 

Manipulation And Analysis of Data. 

Introduction To MS- Power Point, Features And Functions, Creating  And Saving 

Presentation, Adding Slides To A Presentation, Inserting Animation,  Creating Tables 

And Charts, Customizing Presentation, Running A Slideshow. 

 

UNIT – IV  Introduction to Internet 

Internet And Its Application, World Wide Web (www), TCP/IP, WWW Browsers              

(Internet Explorer, Google Chrome), Internet Search Engines (Yahoo, Google), 

Computer Networks- LAN, MAN, WAN, Other Technologies- Mobile Commerce, 

Bluetooth, Wireless Fidelity (Wi-Fi), Anti-Plagiarism Software, Viruses And Its 

Types, Protection From Viruses, Firewall, Use of online Sources of Data For 

Literature Survey. 

 

UNIT – V Use of Computers in Research in History  

 

Course III 

Review of Literature 

Max. Marks 100 
 

Note: The candidate shall review standard relevant texts and research papers in 

the broad research area.  
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School of Studies in Anthropotogy
Pt. Ravishankar Shukla University, Raipur

M.A./M. S c. ANTHROPOLOGY

Semester - I

July 2020 - December 2020
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M.A./M.Sc" AI{THROPOLOGY

SEMESTER-I
PAPER I - FUNDAMENTALS OF SOCIAL/ CULTURAL ANTHROPOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 4A compulsory questions divisible into 4 sections.

ir Section-A (Multi-Choice Questions) : 20 questions of I mark each.

ii. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word
limit: 2-3 lines)

iii. Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)

iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

UMT-I

Anthropologt und Social Anthropo logy :
. Meaning and Scope of Anthropology.
o Divisions of Anthropology.
o Scope of Social-Cultural Anthropology.
. Social-Cultural Anthropology and its relation with other social sciences, life sciences,

medical sciences and humanities.

Culture and Institutions :
o Theory of Culture: attributes of Culture, culture traits, culture complex, culture area,

integration of culture, paradoxes of culture.
o Some basic concepts: Civilization, Society, Social structure, Social Organization.

Community, Social Institutions, Groups and Status & Role.

LTNIT _ IT

Social Organizations:
. Family: 1. Typology 2. Residence 3. Functions.
o Marriage: l. Typology 2.Mate selection 3. Cross-cousin 4. Sororate 5. Dowry and bride

price.
. Kinship :

l. Kin: consanguine, Affinal.
2. Kinship terminology : classificatory and descriptive, Terms of reference

and address.
3. Kinship behavior: Joking and avoidance relationship.

V .{AJ"^""*q
Page 5 of 68
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4. Kinship system and its importance in Social structure, Descent Groups.
5. Kinship terminology: Classificatory and Descriptive.

o Moiety and Phratry.
o SocialStratification.
o Status of women (Gender).
o Tribe and Class.

E conomic organization :
Property: Individual and Collective.
Concept of Primitive communism.
Concept of value in primitive economy.
Stages of Economy: collection, hunting, fishing, pastoralism, Cultivation (Shifting
cultivation and Settled Subsistence)
Surplus and market economy.
Systems of trade-exchange: Reciprocity, Redistribution, barters and markets.

Po litical organization :
Law and social control.
Concept of authority and leadership.
Types of political organization: Band, Tribe, State, Kingship and chiefdom.
Primitive law and Justice.

Types of Punishment.
Ethnicity and Nationality.

TINIT _ IV

Religion and Magic:
Anthropological approaches to the study of religion: Evolutionary, Psychological and
Functional.
Primitive Religion: Animism, Animatism, Bongaism, Totemism.
Magic: function and types.
Magico-religious functionaries: Shaman, Priest, Medicine man, Sorcerer, witch.
Symbolism in religion and rituals.
Religion, Magic and Science.

Arts:
Art and Aesthetics: Forms of music, dance forms, musical instruments.
Painting: Ritualistic and Symbolic.
Artifacts: Carvings, Mould, Masks etc.

Human Language:
Human L,anguage: Origin and evolution of human language.

Language, culture and society.

,fiv/ 7of68
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l. Bamouw, Y. 1979. Anthropology: A General Introduction, The Dorsey Press, Iliinois.

2. Holmes, L. D. Anthropology: An Introduction, The Ronald Press Company, New York.

3. Sharma and Sharma. 1997. Anthropology, Atlantic Publishers and Distributors, New Delhi.

4. Hunter & Whitten. The Study of Cultural Anthropology, Harper & Row Publishers, New York.

5. Moore, A. 1978. Cultural Anthropology, Harper & Row Publishers, New York.

6. Kaplan, D. & Manners, R. A. Culture Theory, Prentice Hali of India Private Ltd., New Delhi.

7. Herskovitz, M. J. Cultural Anthropology, Oxford & IBH Publishing Co., New Delhi.

8. Mair, L. 1965. An Introduction to Social Anthropology, Clarendon Press, Oxford.

9. ,'.Majumdar, D.N. & Madan, T. 1986. An Introduction to Social Anthropology, National

Publishing House, New Delhi.

10. Mishra, U. S. Samajik Sanskitik Manavshastra, Palka Prakashan, Delhi.

I 1. Shrivastava, A. R. N. Samajik Manav Vigyan Vivechan (in Hindi), Madhya Pradesh Hindi

Granth Academy, Bhopal.

1 2. Evans-Pritchard, Social Anthropology.

13. Honnigmann, J. Handbook of Social and Cultural Anthropology.

14. Fox, Robin. Kinship and Marriage.

15. Sahlins & Service. Evolution and Culture. The I-Iniversity of Michigan Press, Ann Arbor.

16. Barth" F. Ethnic Group and tsoundaries.

17. Barnet, H.G. Innovation. The Basis of Culture Change.

18. Rogers E.M. & Schmacher, F.F. Communication of Innovation.

19. Rogers, E.M. Diffusion of Innovation.

20. Rad-cliffe Brown, A.R. Structure and Function in Primitive Society.

21. Harris, Marvin. Cultural Anthropology.

22. Malinowsky, B.K. Scientific Theory of Culture and Other Essay.

23. Foster, G.M. Tradition, Cultures and Impact of Technological Change.

24.Dalton, George. Tribal and Peasant Economics: Readings in Economic Anthropology.

25. Kluckhohn. C. Mirror for Man.

26. Herskovits, M.J. Man and His Works.

77.Ember and Ember, Anthropology

28. Nas, Manning. Primitive and Peasant Economic Systems

29. Bohannan, Paul. Social Anthropology

30. Jacob, Awsrern. General Anthropology

31. Levi Strauss, Elements of Kinship

32. Schumachr, E.F. Small is Beautiful

33. Evans- Pritchrd, E.E. Primitive Religion

34. Norbeck. Primitive Religion

35. Lowie, R.H. Primitive Social Organization

36. Lowie, R.H. Social Organization

Page 8 of 68
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I l.\

M.A./M.Sc. ANTHROPOLOGY

SEMESTER.I
PAPER II- FUNDAMENTALS OF PHYSICAL/ BIOLOGICAL ANTHROPOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of I mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)

iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (
word limit : 150 words)

UNIT-I

Phy sical Ant hrop ologt :
o History, Definition, Meaning and Scope of Physical Anthropology.
o Relationship of Physical Anthropology with Physical, Biological and Medical Sciences.
o History and Development of Physical Anthropology in India.
o New Physical Anthropology.

UNIT-II

Organic Evolution & Primate behavior:
o Theories of Organic Evolution: Lamarckism, Darwinism, Synthetic Theory, Neutral

Theory of molecular evolution, concept of clad genesis and anagenesis.
o Man's place in Animal Kingdom.
o Primate behavior (With reference to Higher Primates).

Comparative analorny & Evolution:
o Comparative anatomy of Man and Apes.
o Hominid Evolution.
o Erect posture and Bipedalism.
o Evolution of Teeth, Chin, Foot and Pelvis.

lll.

Human

UNIT-TV

Page 9 of 68
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. Concept ofRace
c Modern Human Variation : Typological Model, Population Model and Clinal Model:

overview of Classification proposed by Blumenbach, Deniker, Hooton, Coon, Garn and

Birdsell.
o Criteria of Racial classification- Skin. Hair and eye colour, Stature, Eyes , Lips and Ears,

Face and Lower Jaw, Blood Groups, Dermatoglyphics.
o Distribution and Characteristics: Caucasoid, Negroid, Mongoloid.
. Racial classification of Indian Population -Risley, Guha. & S. S. Sarkar
o Causes of Human Variation.

Recommended Readings:

i. Comas, J. 1960. Manual of Physical Anthropology, Springfield, Charles C. Thomas.

2. Sarkar. R. M. 1976. Fundamentals of Physical Anthropology. Blackie (lndia).

3. Das, B. M. 1985. Outlines of Physical Anthropology, Kitab Mahal, New Delhi.

4. Shrivastav, A. R. N. 1994. Sharirik Manav Vigyan (in Hindi), Gyandeep Prakashan.

Allahabad.

5. Barnouw, V.1979. Anthropoiogy: A General Introduction, The Dorsey Press, Illinois.

6. Hooton, E. A. Up from the Ape, The Macmillan Co., New York.

7. Lasker, G.B. and Tyzzer, R.N. Physical Anthropology, Holt Rinechart & Winston, New

York.
8. Shukla, B.R.K. and Rastogi" S. Physical Anthropology and Human Genetics: An

Introduction" Palka Prakashan, Delhi.

9. Buettner-Janusch, J. Origins of Man, Wiley Eastern Pvt. Ltd. New Delhi.

i0. Montagu, M.F.A. The Concept of Race, The Free Press, New York.

11. Montagu, M.F.A" An Introduction to Physical Anthropology, Charles C Thomas,

Springfield

1. Illinois.
12. Harrison, G.A., Weiner, J.S., Tanner, J.M. and Barnicot, N.A. Human Biology: An

Introduction to Human Evolution, Variation And Growth, Clarenden Press, Oxford.

13. Ashley, Montague. Concept of Race.

14. Backer, P.T. & Weiner (eds.). Biology of Human Adaptability.

15. M. Ember and Ember. Anthropology.

16. Harrison, G.A. and Boyce, J. The Structure of Human Population.

17. Sarkar S.S. Aboriginal races of India.

18. Sahlins and Service. Evolution and Culture.

19. Simpson, G.G. The Meaning of Evolution.

20. Williams B.J. Evolution and Human Origin

r(
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M.A. / M.SC. ANTHROPOLOGY

SEMESTER-I
PAPER III - PREHISTORIC ARCHAEOLOGY AND PALAEO-ANTHROPOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit)
word limit : 150 words)

o Introduction: Definition, Subject matter, Branches, Aims and Applications.
o Framework of Archaeological Cultures.
o Relationship with Other Branches of Anthropology, Earth Sciences, Physical sciences,
. Life Sciences and Social Sciences.

a

a

a

a

o

Geological Time Scaie.

Pleistocene Epoch : Glacial-interglacial; Pluvial-Inter-Pluvial Climatic Cycles,

Impact on Culturai Development.
Climatic Markers: Moraines, Terraces, Sea-level Changes, loess, Soil, Dune & Fossils.

Tool Technology: Flaking (Primary & Secondary), Grinding and Polishing Techniques
used during Stone Age.
Dating Techniques:
Relative Dating: Stratigraphy, River Terraces, Raised Sea-Beaches, Typo-technology,
Fluorine Dating, Pollen Dating.
Absolute dating: Radio-active Carbon, Potassium-Argon, Uranium- Thorium,
Dendrochronology, Thermoluminescence, Fission-Track & Obsidian Hydration.

marks each ( word

of 5 marks each (

o

a

<,
("\^ -.,

t{{,'}-
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. Lower Palaeolothic of Europe: Distribution. Chronology, Stratigraphy,
Abbevillian, Acheulian. Associated Human Fossils .

o Middle Palaeolithic of Europe: Distributi,rn, Chronology, Stratigraphy,
Traditions, Associated Human Fossils .

" Upper Palaeolithic of Europe: Perigordian, Aurignasian, Solutrean, Magdalenian;
Prehistoric Art (Home Art and Cave Art).

o Mesolithic Culture of Europe: Azilian, Tardenoisean, Austerian, Maglamosean, Kitchen
Midden, Campegnian.

UNIT;::IY

o Australopithecus Species: Discoveries, Distribution, Chronology, Salient features"
Phylogeny.

o Homo erectus: Discoveries, Distribution. Chronology, Salient features, Phylogeny.
o Homo sapiens neanderthalensis: Discoveries, Distribution, Chronology, Salient features.

Phylogeny.
o Homo sapiens sapiens (Cro-Magnon. Chancelade. Grimaidi): Discoveries, Distribution.

Chronology,Salient features, Phylogeny.

Recommended Readings:

1. A grawal, D.P. & M.G. Yadava. 1995. Dating the human past"

2. Bhattacharya, D.K. 1977 . Palaeolithic Europe.

3. Bordes,F. 1968. The Old Stone age. Weidenfeld and Nicolson.
4. Burkitt, M.C. 1969. Old Stone Age: Study of Palaeoiithic Times.
5. Campbell, B. C.1979. Humankind emerging, II edition.
6. Clark, W. E. L. 1964. The Fossil Evidence for Hurnan Evolution, The University of

Chicago Press, Chicago.

7 . Coles, J. M. & E. S. Higgs. The Archaeology of early man. Faber and Faber.

8. Grazioli, P. Paleolithic Art.
9. Howell" W. Mankind in the rnaking.

10. Johanson, D & E. Maitland. 1981. Lucy- The beginnings of humankind.
1 1. Knudson, S.J. 1978. Culture in retrospect: An introduction to Archaeology.
12. Oakley, K.P. 1972.Man the tool maker
13. Roe, Derek 1970. Prehistory: An introduction.
14. Sankalia, H.D. 1964. Stone age tools: their techniques, names and probable functions,

Pune, Deccan College.

15. Sankalia, H.D. 1974.Prchistory and Protohistory of Early India and Fakistan.

Assemblage.

Assemblage.

16. Allchin and Allchin, 1982. The rise of civilization in India a4(Pakistan, Select Book
Service Syndicate. New Delhi \\ /

t7 . Zeuner. F.E. pteistocene per:iod 
n \V ,/ k\/X - / /a"\is"/,X,t

/(1
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18. Agrawal, D.P. The Archaeology of India, Curzon Press.

19. Ashley, Montague. Physical Anthropology and Archaeology.
20. Barmown, Victor. Physical Anthropology and Archaeology, Illinois, The Dorse Press

HomeWood.

21. Banerjee. Iron Age in India. Munshiram Manoharlal.

22.BrothwellD. & Higgs E. (ed.). Science in Archaeology. Thames and Hudson.

23 . Budtzer, K. W. Environment and Archaeolo gy.

24. Clark, D.L. Analytical Archaeology. Methuen and Co. Ltd.
25. Das, B.M. Outlines of Physical Anthropology. Kitab Mahal.

26. James, J. Hester, trntroduction to Archaeology. Holt, Rinehart and Winston.
27. Michel, J.W., Dating Method in Archaeology" Seminar Press.

28. Sakalia, H.D., New Archaeology - Its Scope and Application to India, Ethnographic and

Folk Culture Society.

29. Zeuner, F.E. Pleistocene Period. Hutchinson.

(,.
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S{.A./IVI. SC. ANTHROPOLOGY

SEMESTER-I
PAPER IV- RESEARCH METHODS IN ANTHR.OPOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

ii. .. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

iii. Section-C ( Long Questions) : 8 questions (two from each

limit : 75 words)
iv. Section-D (Very Long Question) : 4 questions (one from

word limit : 150 words)

Field work tradition in Anthropology: Covering all branches of Anthropology to gain

holistic perspective.

Social research and Social survey.
Hypothesis: Sources, characteristics, importance and types of hypothesis.

Methods: Logical. Historical, Comparative, Philosophical and Scientific method.

Ethnographic method.
Types of Research, Qualitative and Quantitative Research.

Inductive and Deductive approaches to research.

Research design : Review of literature, aims & objectives, hypotheses, research

questions, conceptual model, types of research design" evaluation research.

Techniques of data collection- Primary data collection: Observation, Questionnaire,
Interview, Schedule, Case study, Audio-visual recording, Geneology.

Grounded Theory, Exploration and Excavation, Introduction to GIS.

Secondary Data collection: Census, National Sample Survey, Models and Paradigms.

Data collection: Choice of Suitable Technique.

Participatory Methods: Rapid Rural Appraisal (RRA), Participatory Rural Appraisal
(PRA), Rapid Participatory Appraisal (RPA), Focus Group.

characteristics. \\'/

\\/ V,./- ftyvt ) Page 14 of 58

qX [' $-f,,qi^^a^ra^t^4

unit) of 3 marks each ( word

each unit) of 5 marks each (

a

a

a

a

a

o

a

a

a

a

o Data: Definition and
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Types of Data: Geographical, Chronological, Qualitative and Quantitative, Nominal,
Ordinal, Ratio and Interval.

o Sources of Data: Primary and Secondary sources.
. Tabulation: General, Special purpose & Machine tabulation.
o Techniques of Analysis : Content analysis, Discourse analysis and Narratives.
o Analysis and Interpretation of data.
o Preparation of report, Dissertation and Scientific papers.
o Graphic and Diagrammatic presentation of data.

[IN[, :::=.:::IY

. Scope, utility and importance of statistics in Anthropology.
o Sampling: Types of Random and Non random sampling
o Measures of Central Tendency- Mean, Mode, Median & dispersion.
o Variables: Univariate, Bivariate and Multivariate analysis.
. Scaling techniques.

Recommended Readings:

1. Goode & Hatt. Methods in Social Research.

2. Young, P. V. Scientific Social Surveys and Research.

3. Danda, Ajit. Research Methodology in Anthropology, Inter- India, New Delhi.

4. Gupta, S. P. Statistics Methods.

5. Elhance, D. N. Practical Problems in Statistics, Kitab Mahal, Allahabad.

6. Levin, J. Elementary Statistics in Social Research.

7. Sarin, S.S. and Baichandani,M.K. Fundamentals of Statistics. Ratan Prakashan Mandir,

Agra.

8. Fernandes & Tondon, Participatory Research.

9. Fisher, Michael. Application in Computing for Social Anthropologists, London,

Routledge.

10. H. Russel. Bernard, Handbook of Methods in Cultural Anthropology, Altamira Press.

11. Kaplan, Abraham. The Conduct of Enquiry: Methodology for Behavioural Sciences.

12. Kassam & Mustafa. Participatory Research.

13. Madrigal, Lorena. Statistics for Anthropology.

14. Mukherjee, Neela. Participatory Rural Appraisal and Questionnaire Survey.

15. Pelto P.S. & Pelto G.H. Anthropological Research: the structure of inquiry. London,

Cambridge University Press.

16. Renfrew, C. (ed.). The Explanation of Culture Change: Models in Prehistory. Duckworth.

17. Sankalia, H.D. Stone Age Tolls, Families and Techniques, Pune, Deccan College.

18. Triger, B.G. Beyond History the Methods of Prehistory. Holt, Rinehard and Winston.

19. Young, Pauline. Scientific Sociai Survey and Research.

Page 15 f58
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M.A./]VI. Sc. ANTHROPOLO GY

SEMESTER-I
LAB COURSE I -PRACTICALS IN CRANIOLOGY AND CRANIOMETRY

MAX. Marks- 80
MIN. Marks - 27

o Description of Human Skull and its importance in biological anthropology.
o Craniology and Forensic science.
o Following Craniometric measurements are to be taken on atleast 2 skulls.

Measurements
o Maximum cranial length
o Glabella-inion length
. Nasion-inion length
o Glabella-lambdalength
o Lenglh of foramen magnum
o Maximum Cranial breadth
o Minimum frontal breadth
o Maximum frontal breadth
o Bi-auricular breadth
o Greatest occipital breadth
. Bi- mastoid breadth
o Minimum breadth of skull
o Breadth of foramen magnum
o Basion bregma height
. Auriculo bregmatic height
o Calvarial height
c Occipital chord
o Outer bi-orbital breadth
o Inner bi-orbital breadth
o Bi-orbital breadth
o Bizygomatic breadth
. Bimaxillary breadth
. Morphological facial height
. Upper facial height
o Inter orbital breadth
o Orbital breadth, Orbital height
. Nasal breadth
. Nasal height
. Lenglh ofnasal bone
o Maxillo-alveolarlength
o Maxillo alveolar breadth

\
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o Palatal length
o Palatal breadth
o Palatal height
o Bi-condylar breadth
o Bigonialbreadth
. Symphysialheight
. Height of ramus.
o Angles
o Total profile angle
o Nasal profile angle

i Profile angle of nasal roof
o Metopic angle
r Inclination angle of foramen magnum
o Calvarial base angle
o Bregma angle of Schwalbe
e Mandibular angle.

Index
o Cranial index
o Facial index
o Nasal index

Measurement on Craniograph
(At least on 2 skulls)

. Calvarial height

. Lambda calvanalheight
o Frontalperpendicular
o Parietalperpendicular
o Occipitalperpendicular.

Recommended Readings:

1. Singh, S.P. Kinanthropometry
2. Ashley Montagu, M.F.A. Hand Book of Anthropometry. Charles. C. Thomas. Illinois.
3. Singh, l.P. Bhasin, M.K.Anthropometry. Bharti Bhawan, New Delhi.
4. Weiner, J.S. & Lourie. J.A. Human Biology: A Guide to Field Methods. I.B.P. Hand
5. Book No. 9 Blackwell Scientific Publication, Oxford.
6. Mitra, M. 1990. Prayogik Manav Vigyan- Bhag-2. Madhya Pradesh Hindi Granth
7. Academy (in Hindi).
8. Mitra, M. & Chaube, R. 2004.Prayogik Manav Vigyan (Sharirik) Bhag-2. Madhya
9. Pradesh Hindi Granth Academy (in Hindi).

(
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M.A"/M"Sc. ANTHROPOLOGY

SEMESTER-I
LAB COURSE II- PRACTICALS IN OSTEOLOGY AND OSTEOMETRY

MAX. Marks- 80
MIN. Marks - 27

Description of Human skeletal bones and its importance in biological anthropology, Osteology
and forensic science.
Following Osteometric measurements are to be taken on bones.

CLAVICLE
Measurements

. Maximum length
o Vertical diameter in the middle
. Sagittal diameter in middle
. Girth in the middle
o Breadths ofcurvature ofshaft

Angles
o Inner and outer

Indices
o Caliber index
o Cross section index

SCAPULA
Measurements

o Anatomical breadth
o Anatomical length
r Length of Cranial border

" Lenglh of axillary border
c Projective length of spine
o Anatomical breadth of supra-spinous fossa
o Anatomical breadth of infraspinous fossa
o Lenglh of glenoid fossa
o Breadth of glenoid fossa
a

o

Angles
a

o

a

a

a

Indices

Projective breadth of supraspinous fossa
Projective breadth of infraspinous fossa

Supraspinous angle
Infraspinous angle
Breadth-Length angle
Axillo-Spinal angle
Vertebral border angle

Page L8 of 58
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. Scapular index

. Supra spinal index
o Infra spinal index
c Marginal index
o Lenglh breadth index of glenoid fossa

HUMERUS
Measurements

o Maximum length
o Breadth of proximal epiphysis
. Breadth of distal epiphysis

. o Least girth of shaft
. Maximum transverse diameter of head
o Maximum Vertical diameter of Head
o Maximum Diameter in middle
o Girth in middle of shaft
. Minimum diameter in middle

Angles
o Torsion angle
o Capito-diaphysialangle
. Condylo-diaphysialangle

Indices
. Caliber index
o Cross-section index of shaft
. Cross-section index of head

RADIUS
Measurements

o Maximum length
o Physiological length
o Least girth of shaft
o Transverse diameter of shaft
. Sagittal diameter of shaft

Angles
. Collo-diaphysialangle
o Torsion angle

Indices
o Caliber index
o Cross section index of shaft
o Curvature index

ULNA
Measurements

o Maximum length
. Physiological length

{tuv

Page 59 of 2144



o Joint axis angle
Indices

o Caliber index
o Cross-section index of shaft
o Curvature index

FEMUR
Measurements

o Maximum length
. Trochanteric length
. Sagittal diameter of middle of shaft
o Physiological length

o

a

o

Angles
a

a

a

Angles
a

a

a

Least girth of shaft
Breadth of olecranon
Height of olecranon

Olecranon- coronoid angle

Transverse diameter of middle shaft
Girth of middle of shaft

Torsion angle,
Collo-diaphysial angle
Condylo diaphysial angle

Reom,*.e.*.* .: i: r:::::i:::::::=::

1. Singh, S.P. Kinanthropometry
2. Ashley Montagu, M.F.A. Hand Book of Anthropometry. Charles. C. Thomas. Illinois.
3. Singh, I.P. Bhasin, M.K. Anthropometry. Bharti Bhawan, New Delhi.
4. Weiner, J.S. & Lourie. J.A. Human Biology: A Guide to Field Methods. I.B.P. Hand

5. Book No. 9 Blackwell Scientific Publication, Oxford.
6. Mitra, M. 1990. Prayogik Manav Vigyan- Bhag -2. Madhya Pradesh Hindi Granth

7. Academy (in Hindi).
8. Mitra, M. & Chaube, R. 2004. Prayogik Manav Vigyan (Sharirik) BhagJ. Madhya
9. Pradesh Hindi Granth Academy (in Hindi).
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M.A./M.Sc. ANTIIR.OPOLOGY

SEMESTER-II
PAPER I _ INDIAN ARCHAEOLOGY

MAX. Marks- 80

MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections"

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

o Historical development of Prehistoric Archeology.
o Framework of Archaeological Cuitures
o Terrninology trssues

. Expoloration and Excavation Techniques.

UNIT-II

Lower Paleaeolithic cultures of India: Distribution, Stratigraphy, Chronology, Tool Kit,
Soanian & Madrasian Traditions, Development & Associated fossils.

Middle Paleolithic Cultures of India: Distribution, Stratigraphy" Chronology. Tool Kit,
Development & Associated fossils.

Upper Paleolithic Cultures of India: Distribution, Chronology, Assemblage, Art (Rock

Art & Cave Art), Development

UNIT-III

Mesolithic Cultures of India: Discoveries, Chronology, Tool kit, Stratigraphy,
Development. Lifeways, Burial Practices, Associated Flora and Fauna.

Neolithic Cultures of India: Neolithic Revolution, Discoveries" Chronology, Assemblage,

Emergenceof Human settlements. Regional Variations.

1,rv \Y{page22.r.B
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o Chalcolithic Cultures of India: Distribution, Chronology, Assemblage, Traditions,
Lifeways

o Indus Civilization: Discoveries, Distribution, Chronology, Town-planning, Religion,
Trade, Origin &Decay Theories.

o Megalithic Culture of India: Distribution, Chronology, Assemblage, Types, Living
MegalithicTrad itions.

RecommenOeA neaaingi:

". 1. Agrawal, D.P. The Archeology of India.
2. Allchin and Allchin, 1982. The Rise of Civilization in India and Pakistan, Select Book

Service
3. Syndicate, New Delhi.
4. Bhattacharya, D.K. 1987. Pre-historic Archaeology: A comparative study of human

succession.
5. Bhattacharya, D.K. 1994. Outline of Indian Prehistory.
6. Pandey, J. N. 2000. Puratatva Vimarsh (in Hindi)
7. Misra, V. N. & M. S. Mate 1995. Indian Prehistory;1964.
8. Choubey, R. Puratatvik Manavvigyan (in Hindi)
9. Sankalia, H.D.1974. Pre and Protohistory of India and Pakistan.
10. Varma, R.K. & N. Varma, 2001. Puratatva Anushilan
1 1. Wheeler, R.E.M. 1959. Early India & Pakistan.

Page 23 of 58

Page 63 of 2144



M"A.iM.Sc" ANTHROPOLOGY

SEMEST'ER-II
PAPER II - FUNDAMENTALS OF HUMAN GENETICS

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

, i. Section-A (Multi-Choice Questions) : 20 questions of I mark each.
ii. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit:2-3 lines)
iii. Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word

limit : 75 words)
iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

r History, Definition and Scope of Human Genetics.
o Branches of Human Genetics.
o Concept ofGene.
o E,lementary principles of Genetics.
o Structure and function of DNA. RNA and Proteins.
o Genetic code.

UMT-rI

o Cell Division- Mitosis and Meiosis.
o Mendelism. Application of Mende's theory in man.
o Methods of studying human heredity: Pedigree method, Twin method, Linkage Studies.

UNIT-TIT

o Multiple alleles and blood groups
o Inheritance of ABO, MN and Rh blood groups.
o Compatible and Incompatible mating.
o Concept ofgene frequencies.

\
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uMf-rv

o Autosomal Dominant and Recessive inheritance.
. Sex-linked, Sex-limited and Sex-influenced inheritance.
o Polygenicinheritance.

Recgmmended Readings:

1. Curt Stern. 1968. Principles of Human Genetics. Eurasia Publishing House (Pvt.) Ltd.,
Ram Nagar, New Delhi-1 (India).

2. Winchester, A. M. 1967. Genetics, Oxford & IBH Fublishing Co.
| 3. Bhasin, V. 1994. People, Health and Disease: The lndian Scenario, Kamla- Raj

Enterprises, Delhi.
4. Bhasin, M., K., Walter, H. and Danker-Hopfe, H. 1992. The Distribution of Genetical,

Morphological and behavioural
5. Traits among the Peoples of Indian Region, Kamla- Raj Enterprises, Delhi.
6. Bhamrah and Chaturvedi, A Text Book of Genetics.
7. Mange and Mange, Basic Human Genetics.
8. Rothwell, N.V., Human Genetics.
9. Harrison et al. Human Biology.
10. Ashley Montagu, Concept of Race.
1 1. Shukla, B.R.K. & Rastogi, S., Physical Anthropology and human Genetics.
72.Dalela and Verma, T Text Book of Genetics.
13. Bodmer & Cavalli Sfroza, Genetics, Evolution and Man.
14. King and Stansfield, A Dictionary of Genetics.
15. Brudette, W.J., Methodology in Human Genetics.
16. Yunis, J.J. (Ed.), Biochemical Methods in Red Cell Genetics.
17. Harris, H., Human Biochemical Genetics.

,c)v {v \14- Page 25 of 68
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M.A./M. SC. ANTHROPOLOGY

SEMESTER-II
PAPER.III * MEDICAL ANTHROPOLOGY

MAX. Marks- 80

MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of I mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit:2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word

limit : 75 words)
Section-D (Very Long Question)
word limit : 150 words)

: 4 questions (one from each unit) of 5 marks each

*Mf:,-,tr "r:":',,,"'-t.,,,,,,.,',...,,, =:'::f;.r 
-

o Meaning and scope of Medical Anthropology
. Changing concepts of health and disease
c Culture and lifestyle in relation to health and disease.

o Ethno medicine.
o Magico-Religiouspractices.
o Indigenous medical systems and medical practitioner
o Ethno-botany
o Ethno-pharmacology.
o Ethno-biology.
o Ethnography of tribal medical system with special reference to tribes of central India.

o Resurgence of traditional medical systems in the west and India.

Epidemiology basic principles: epidemiology of common communicable and non-

communicable diseases- 1. Malaria 2.T.8. 3. Leprosy 4. STD 5. Diabetes, 6.

HIViAIDS 7. Cancer 8.Cardiovascular diseases.

Mental health,
National disease control programmes.

Plural and alternative systems of medicine traditional system as part of culture and life
style: 1. Ayurveda 2.lJnani 3. Naturopathy 4. Tibetan 5. Chinese basic principles.

a

a

a

,?/\
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II

. Medical statistics measurement of morbidity and mortality rates incidence and other
statistics.

. Health promotion and health programmes.

. Nutrition
o RCH
o Family welfare
o Health education ageing (Peoples perspectives to be focused)
o Health and environment: water pollution, air pollution, noise pollution.
o International Health : WHO,IINICEF,USAID, Food Foundation etc.

::

o National health policy: Historical Review.
o Health care delivery in India rural and urban, Response of the people.
o Voluntary efforts in cornmunity health and development: Some case stuoies of

community participation.
o Anthropological approach to health systems research, use of an anthropological research

method in health systern research.
o Evaluation judicious mix of qualitative and quantitative research methods.

Recommended Readings:

1. Medical Anthropology: Foster, George
2. Handbook of Medical Anthropology: Freeman, H.E. et al
3. Culture, Disease and Healing: Landy, D.
4. Culture, Health and lllness: Helman Cecil, Wright Bristol, 1985
5. Folk iliness and Ethnomedicine: Banerjee B.G. and R. Jalota
6. Applied Anthropology in Medicine: Coudil, W.
7. Social Anthropology and Medicine: Loudon, J.B. (ASA Monograph)
8. Doctors and Society: Madan T.N.
9. Forensic Anthropology: Steward T.D.
10. Crime and Detection: Symans, J.

11. Methods in Forensic Anthropology: Nicoles
i2. Forensic Science and laboratory: Turner
13. Practical Finger printing: Bridges
14. Finger, Palm and Sole Prints: Chatterjee
15. Methods in Forensic Science: Lundguist, F. and A.S. Curry
16. Modern Trends in Forensic Medicine: Ment
17. Anthropology Part-I: Jha and Baranwal
18. Harold Cummins and Charles Midlo. I 961 . Finger Prints, Palms and Soles: An

Intoduction to Dermatoglyphics, Dover Publications, New York.
19. Medicine, Magic and Religion, Rivers, W.H.R.
20. The Cultural Frontiers of Health, Hasan, K.
21. Traditionai Medicine and l{ealth Care Coverage (WHO), Bannermann et al.
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22.Folk and Modern Medicine, Kakar, D"N.
23. Asian Medical System, Leslie, C. (Ed.).

24. People"s Health in People"s Hand, Anti, A.H. & Bhatia
25. Women"s Autonorny, Education and Reproductive Health, .Ia.leebhoy, S"

26. Ministry of Health and Farnily Welfare, National Health Policy
27. W.H.O., World Health Reports.
28. National Institute of Health & Family Welfare, Maternal and Child Welfare
29.Health, Culture and Community, Paul, B.D.
30. Cultural Patterns and Technological Change, Mead, M.
31. Culture, Health and Disease, Read, M.
32. Dash, J., Patra, P.K. and Sathpathy, K.C. Dimensions of Healthcare practices, SSDN
: Publishers, New Delhi.

MN
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M.A./]U. SC. ANTHROPOLO GY

SEMESTER.II
PAPER IV - BIOSTATISTICS AND COMPUTER APPLICATIONS

MAX. Marks- 80
MIN. Marks - 27

Eoch paper will have 40 compulsory questions divisible into 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

ii.: Section-B (Short Questions):8 questions (two from each unit) of 2 marks each (word

limit:2-3 lines)

iii. Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each
limit : 75 words)

iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks
word limit : 150 words)

( word

each (

UNIT-t

Measures of Dispersion: Dispersion, Range, Variance, Standard Deviation, Standard
Errors, Skewness and Kurtosis.
Correlation: Simple correlation, Grouped and ungrouped data, Karl Pearson's
Coeffi cient of Correlation.

o Parametric and non parametric test.
o Test of Significance: Non- parametric Tests: Chi-square Test, Goodness of fit.
o Parametric Test: t-test. Z-test.
. Regression analysis: Linear regression and logistic regression
o Bivariate and multivariate Analysis

Popuiation Study: Vital Statistics.
Fertility and Fertility rates.

Mortality and Mortality rates: Infant Mortality and Infant Mortality rates & Maternal
Mortality.
Factors affecting Fertility and Mortality.
Morbidity and Morbidity rates.

Migration and Migration rates.

a

a

a

a

a
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o trntroduction to Cornputer: History & Types of Computers.
o Computer hardware and software"
r Operating System : Windows"
o MS Ofhce: 1. MS-Word 2. l,iS-Excei 3.MS-Power Point
o Internet: Use of Internet in llinthrr:nolcgical Research, epg Pathshala, N-List.
c Antivirus.
o Data Analvsis Soft,,*iai:es: SPShI Ir,.0. .haii-Excel.

Recommended Readings:

1. Gupta, S.P., Statistical Methocls.
2. Sarin, S.S. and Balchandani,M.K., Fundamentals of Statistics. Ratan Prakashan Mandir.

Agra.
3. Summar, M., Computers: Concepts aild Uses.
4. Wardlaw, A.C. ,Practical Statisticals for experimental biologists.
5. Zar, J.H., Biostatistical z\nalysls"
6. Elhance, D. N., Praciical Prol:lenrs iir Statistics, Kitab Mahatr" Allahabad.
7. Sarin, S.S. and tsaichanciani.M.K. ,Fundarnentais of Statistics. Ratan Prakashan Mandir.

Agra.
8. Fernandes & Tondon. Participator^y Research.
9. Fisher, Michael. ,Application in f,-.omnuting for Sociai Anthropologists, London,

Routledge.
10. H. Russel. Bernard, Handbook of Methods in Cultural Anthropology, Altamira Press.
11. Kaplan, Abraham, The Conduct of Enquirv: Methodology for Behavioural Sciences.
12. Madrigal, Lorena, Statistics for Anthrt,.iroiogy.
13. Pradhan, Ashok, Janjatiya Janankiki

\-.
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M.A.TM.SC. ANTHROPOLOGY

SEMESTER-II
LAB COURSE I _ PRACTICALS IN AR.CHAEOLOGY

MAX. Marks- 80
MIN. Marks - 27

1) Tools: Typology, Functions & Technology.
2) Sketching and description of representative Prehistoric tools:

(a) Stone tools
.: (b) Bone tools

(c) Pottery
3) Site Types: Kill sites, Habitation sites, Industry sites, Querry sites, Burial sites.

4) Visit to Museum, Excavation Site.

5) Conservation & Preservation of Antiquities.

Recommended Readings:

l. Mitra, Mitashree & Ramesh Choubey. Prayogik Manawigyan (in Hindi).
2. Oakley, K.P.1972. Man the Tool Maker.
3. Reddy, Rami. Tool techniques in Prehistory.
4. Sankalia, H. D. 1964. Stone age tools: Their techniques, names & probable functions.

,erD
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NI.A./Ntr. Sc. ANTHROPOLOGY

SEMESTER.II
LAB. COURSE II- COMPTILSORY FIE,LDWORK

MAX. Marks- 80
MIN. Marks - 27

The course is designed to make the student carry out field work in the planning of project
proposal, data collection, data analysis and report writing under the guidance of teacher assigned

by the Head of the department using conventional and scientific methods at various stages of the
field dissertation. The course aims at capacity building of the student in taking up independent
research programmes. The students are required to work with the community for a period of 7-10
days in the village.

1. Field work tradition in anthropology.
2.Preparation for fieldwork: Physical, Psychological and Academic.
3. Rapport building - initial contact.
4. Review of data collection methods (as per Research method).

Two typed copies of analyzed data is to be submitted in the department in the form of a
Field work Report

0&
N", ,/
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School of Studies in Anthropology
Pt. Ravishankar Shukla University, Raipur
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lll.

iv"

F,4.,'"{.,/ivl. SC " AN T}.XRO P 0L O G Y

SEV{ESTER-IiI
PAPERI - APPLTED AI{T}dRC}POI-OGV (GRO[,rp - A & - B)

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory- questions divisible into 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

ii. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each

(word limit: 2r3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each (

word limit : 75 words)
Section-D (Verv Long Question) : 4 questions (one from each unit) of 5 marks each (
word limit : 150 words)

Meaning and Scope of Applied Biological Anthropology.
Anthropology of Sports.

N utritional Anthropology.
Designing of defense equipments.
Defense Services.

,:. UEIT,;,,,I , ,,, ....=.., 
,,,.,,

Applications of Hurnan Genetics: Medico - Legal cases, Eugenics.
Genetic screening, Genetic counseling, Genetic engineering.
Human Genomics & its applications.

UNIT -III

Meaning & Scope of Applied Social Anthropology.
Applied & Action anthropology.
Applications of Anthropological theory and rnethodology in the field of tribal
development.

a

a

a

a

a
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I

UNIT- IV

. Applied anthropology in industry.

. Applied anthropology in education.

. Applied anthropology in public health
o National health Mission.

Recommended Readings:

l. Kroeber. Anthropology Today.
2. Curt Stern. 1968. Principles of Human Genetics. Eurasia Publishing House (Pvt.) Ltd.,

" Ram Nagar, New Delhi-l(lndia).
3. Steine. Biosocial Genetics.
4. Karp, E. Genetic Engineering.
5. Bodmer and Cavalli-Sforza. Genetics of Human Populations.
6. Backer, PT and Weiner (Eds), The Biology of Human Adaptability.
7. Beal, Virginia, Nutrition and the Life Span
8. Craig, Human Development
9. Eveleth, PB and Tanner, JM Worldwide Variation in Human GroMh
10. Forbes, GB, Human Body Composition
i 1. Sodhi, HS, Sports Anthropology
12. Willigt, JV, Applied Anthropology: An Introduction
13. Stern, C., Principles of Human Genetics.
14. Shukla, B.R.K. & Rastogi, S., PhysicalAnthropology and Human Genetics An

Introduction.
15. McKusick, V.A., Human Genetics.

\,
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M.A./}4.SC. ANTHR.OPOLOGY

SEMESTER-III
GROIJP - A : PIIYSICAL ANTHROP&LOGY
PAPER II - ADVANCED HLIMAN BIC}LOGY

MAX. Marks- 80
MIN. Marks - 27

Each poper will have 40 compulsory questions divisible into 4 sections.
Section-A (Multi-Choice Questions) : 20 questions of I mark each.
Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word
limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from
word limit : 150 words)

unit) of 3 marks each ( word

each unit) of 5 marks each (

,.:::-=::. ;,:-.1.,,:-:, :,, :. ..,,:, Ill{'I'T-t '::r':,,

Gene expressivity: Lethal genes, Sub-lethal genes,
dominance.Suppressor genes, Selfish gene Variable Penetrance
Sex determination in man.
Dermatoglyphics: Identification, Topography, Finger prints pattern-identification. pattern
intensity, Furuhata and Dankmeijer's index.
Falmar Dermatoglyphics- Configurational areas, Main line formula and Index &
transversality. atd angle and flexion creases.

Probability.
Hardy-Weinberg law, Testing Equilibrium.Applications of Hardy weinberg Law in
Human Population Genetics.
Genetic Polymorphism: Transient and Balanced.
Concept ofGene Pool and Gene Frequency.

UNIT.3

o Human Chromosomes, Chromosome Karyotype - Banding Techniques.
o Numerical and Structural Chromosomal abnormalities
o Inborn errors of Metabolisrn: G6PD Deficiency, PKU, Alkaptonuria.
o Genetic Counseiing and pre-natal diagnosis.

modifying genes, Co-
in man.

a

a

a

a
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. Occurrence of Mutation: Mutation Rate- Direct and Indirect Method.
o Selection in Human Population, Selection Relaxation, Selection Leading to Changes in

Gene.
o Frequency and Selection leading to change in Genetic Equilibrium.
o Inbreeding : Definition and Concept, lnbreeding with Pedigree.
o Coefficient of Inbreeding. Genetics Consequences of inbreeding in Human Population.
o Genetic hazards of radiation.

Recommended Readings:

1. Crow &Kimura. 1970. An Introduction to Population Genetics Theory, Harper & Row
Publishers, New York.

2. Curt Stern. 1968. Principle of Human Genetics, Eurasia Publishing House (Pvt.) Ltd.,
Ram Nagar, New Delhi-1

3. (India).
4. Li, C. C. Population Genetics, Chicago University Press, Chicago.
5. Baker, P.T. &Weiner (Eds.), The Biology of Human Adaptability.
6. Beal, Virgina, Nutrition and the Life Span.
7. Beutler, E., Red Cell Metabolism: A Manual of Biochemical Methods.
8. Bouge, D., Principles of Demography.
9. Brock and Mayo, The Biochemical Genetics of Man.
10. Burdette, W.J., Methodology of Human Genetics.
11. Craig, Human Development.
12. Dixit, M., Human Nutrition Principles and Applications in India.
13. Emery A.E.H., Elements of Medical Genetics.
14. Eveleth, P.B. & Tanner, J.M., Worldwide variations in Human Growth.
15. Giblett, 8.R., Genetics Markers in Human Blood.
16.Li, C.C., Human Genetics
17. Malhotra, K.C. & ISHG, Calcutta, Statistical Methods in Human Population Genetics,

IBRAD, ISI
18. Wright. S., Evolution and Genetics of Population
19. Stanfield, W.D., Theory and Problems of Genetics.
20. Burdette, WJ, Methodology in Human Genetics
21. Crow, J.F. & Kimura, M., An Introduction to Population Genetic Theory
22. Rothwell, N.V., Human Genetics.
23. Mange, J.E. & Mange, A.P., Basic Human Genetics.
24.Bhamarh, H.S. & Chaturvedi, C.M., A Textbook of Genetics.

NY
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1.

ii.

ii i.

M.A./M.Sc. ANTHROFOLOGY

SENXESTER -III
GROUP - A : PHYSICAL ANTHROPOLOGY

PAPER III - IIIJMAN GR.OWTH AND NUTRITIOI\
MAX. Marks- 80

MIN" Marks - 27

Each paper will huve 4A compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of I mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit:2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( rvord
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one f,rorn each unit) of 5 marks each (
word limit : 150 words)

UNIT - I

Human growth and Development: Pre-natal and Post-natal growth, infancy, Childhood,
adolescence. adulthood, senility.
Human growth curves Catch up and Catch dorvn growth.
Basic methods of growth studies - Cross-sectional, Longitudinal, Mixed I-ongitudinal
Linked longitudinal.

r ,:,, UNIT.-;U , ,

o F'actors affecting growth: Heredity, Environment & hormonal.
o Human Adaptation : Allen's and Bergmann's rule
o Concept of age: chronclogical, skeletal, dental, morphological.

Nutrition: Basic terms and concepts.
Concept of Balanced Diet, Malnutrition, Under nutrition, Overnutrition, Obesity etc.

Special problems related to growth and nutrition growth at risk; infants, pregnant and
lactating mothers, old age problems. birth weight variations; abnormal growth failure.
Evaluation of nutritional status through Anthropometric and Clinical signs of
malnutrition.

tv.

o
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Growth Programmes: ANP, ICDS, SNP, Mid-Day meal programme; Vitamin-A
prophylaxis programme, Anemiaprophylaxis Programme, Goiter control programme,
Nutritional deficiency diseases: Nicotinic acid deficiency, Vitamin-C, Vitamin-D
deficiency.
Problem of Malnutrition.
Morbidity and Mortality in India.
IMR. Role of maternal education, Immunization programme in India.

Retmmnr*u* .j gr:

Tanner, J. M. 1962. Growth at Adolescence, Blackwell Scientific Publications, Oxford.
Lowrey, G. H. 1978. Growth & development of children, Year book Medical Publishers,
Chicago - London.
Swaminathan, M. 1985. Essentials of Food and Nutrition, The Banglore Printing and
Publishing Co. ltd.

4. Gopalan, C., Rama Sastri, B., V. & Balasubremanian, S., C. 2002. Nutritive value of
Indian foods, National Institute of Nutrition, ICMR, Hyderabad.

5. Parasmani dasgupta and Roland Hauspie , 2001. Perspectives in Human Growth,
Development and Maturation, Kluwer Academic Publishers, London.

6. Marshall, W. A. 1977.Human Growth and its Disorders, Academic Press, Lomdon.
7. Harrison, G.A., Weiner, J.S., Tanner, J.M. and Barnicot, N.A. Human Biology: An

Introduction to Human Evolution, Variation and Growth, Clarenden Press, Oxford.
8. Tanner, J.M., Fetus into Man.
9. Jelliff, D.B., Community Nutritional Assessment with Special Reference to Less

Developed Countries.
10. Dixit. Human Nutrition: Principles and Applications in India.
I l. Shanti, G. Nutrition and Child Care: A Practical Guide.
12. B. Srilaxmi, Nutrition Science.
13. Margart Schay, Nutrition.
14. Rao, V.K.R.V. Food Nutrition and Poverty.
15. Nelson, A Text Book of Pediatrics ,

16. Ganow, J.S. and James, W.P.T: Human Nutrition and Dietetics.
17. Swaminathan, M., Essentials of Food and Nutrition: Applied Aspect.
18. Eveleth, PB and Tanner, JM Worldwide Variation in Human Growth
19. Forbes, GB, Human Body Composition

o

o

a
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a

a

M.A.iM"Sc. ANTHROPOLOGY

SEMESTER-III
GROUP - A : PHYSICAL ANTHROPOI,OGY

PAPER- IV HUMAN MOLECULAR GENETICS

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit:2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

UNIT -t
Definition and scope of Molecular Genetics.
Nucleic acid: Structure, Chemical and physical properties of nucleic acids, spectroscopic
and thermal properties of nucleic acids.
DNA organi'zation in chromosomes: DNA structure, DNA replications.
RNA structure.
Gene transcription in eukaryotes.

UNIT.II

Techniques in Molecular Genetics: Recombinant DNA technology, Restriction enzymes,

Nucleic acid hybridization, DNA cloning, DNA sequencing, Polymerase chain reaction

(PCR). Southern biot, Northern and Western blot, in situ hybridization, Labeling nucleic

acid probes. Transgenic organisms.

DNA Poymorphism DNA mutation and repair, R.epetitive DNA.
Gene mapping, Physical mapping, Genornic irnprinting.

Expression of eu ka ryoteic protei n-coding genes.

Genetic code and Protein synthesis.

DNA Sequencing and fingerprinting

lv.
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{]ffi?i..r,Il

Application of Genomic Technology: RFLP (Restriction fragment length polymorphism),

\fNTR (Variable number tandem repeat), Microsatellite repair polymorphism, Application
in forensic sciences.

Human genome project.

Prenatal diagnosis and Genetic Counseling of molecular disorders.

Recommended Readings:

1. Strachan, T. and Read, A.P. 1999. Human Molecular Genetics. BIOS Scientific
Publishers Ltd, Oxford . (574.8732, STT H,84237).

2. Jackson, M., Strachan, T. and Dover, G. 1996. Human genome Evolution. BIOS
Scientific Publishers Ltd., Oxford. (573.2, JAM H, 79134).

3. Levis,R.2003. Human Genetics Concepts and Application.4th ed. Dubuque, lA: McGraw-
Hiil.

4. Koolman, J and R.oehm, K.H. 2005.Color Atlas of Biochemistry. 2nd ed. Thieme
Stuttgart. New York.

5. Lewin.2003. Genes VIII. 1't ed. Prentice Hall.
6. Mc Kusick, V.A. Human Genetics.
7 . Rieger, R. et al., Glossary of Genetics - Classical and Molecular
8. tsrock and Mayo, The Biochemical Genetics of Man
9. Winchester, A.M., Human Genetics.

a

a
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&t. A./M.Sc. ANTI{R.OPOf,OGY

SEMES ER.III
GR.OUP - A : PHYSICAL AI{THROPOLOGY

LAB COURSE I - PR-{CTICALS IN AT'PLIED BIOLOGICAL ANTHROPOLOGY

MAX. Marks- 80
MIN. Marks - 27

1. Collection of blood specimens.
2. Preparation of Hemolysates and serum & their storage.
3. .'.Preparation & identification of Heme in Crystals.
4. Laboratory examination oi blood and blood stains for criminal detection: Preliminary test,

confirmatory test: Tiechmann test, Takayama test.
5. Teachniques of blood grouping: ABO blood group system Rh, blood $oup system & MN

blood group system. Personal Identification by blood grouping.
6. Calculation of gene frequencies.
7. Test of ABH saliva secretion.
8. Test of Hemoglobin determination in human blood.
9. Test for Sickle cell hemoglobin.
10. Test for Colour blindness P.T.C. taste sensitivity.
I l. Examination of R.B.C. in Human Blood.
12. Examination W.B.C. in Human Blood.
13. Dermatoglyphics:dnalysis of finger,palm,sole and toe prints
14. lsolation of DNA from human blood and personal identification by DNA markers.

NOTE: Five specimens to be analyzed by each student in the above-mentioned traits
unlessstated otherwise.

R.ecommended Readings:

1. Race, R. R. & Sanger, R. 1968. Blood group in man. Biackwell Scientific Publications,
2. Oxford. {612.11825, RAR).
3. Kathleen E. Boormen and Barbara E. Dodd. An Introduction to Biood group Serology
4. (612.11825, BOK).
5. Bhasin, M. K. and Chahal, S. M. S. 1996 . A Laboratory Manual for Human blood

Analysis,
6. Kamla Raj Enterprises, Delhi.Shrivastava, B. K. 1983. A Manual of Practical Physiology,

Samit Medical Publications.
7 . Patna. Dacie. J. V. and Lewis, S. M. 1991. Practical haematology, 5th edition, J. and A.

Churchill, Livingstone.

ey PKre42or68
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M.A./M.Sc. ANTHROPOLOGY

SEMESTER-III
GROUP - A : PHYSICAL ANTHROPOLOGY

LAB COURSE II - PRACTICAL IN HUMAN GROWTH, NUTRITION &
PHYSIOLOGY

MAX. Marks- 80
MIN. Marks - 27

Human Growth :

. Techniques of taking skinfold measurement: Biceps, Triceps, Sub-scapular, Supra-illiac.
i o Body Proportions.
. Body Composition.
o Somatotyping.

Nutrition:
o Detection of nutritional status on the basis of body measurements
o Nutritional Anthropometry: Ht/Age, Wt/Age/Wt/Ht.
. Body Mass Index (BMI)
o Waist/Hip Ratio

Physiology:
o Examination of Pulse Rate
o Determination of Blood Pressure
o Determination of Vital Capacity
o Hand Grip

Recommended Readings:

1. Jelliffee, D. B. & Jelliffee, E. F. B. Nutrition & Growth, New York, Plenum.
2. Swaminathan, M. 1985. Essentials of Food and Nutrition, The Banglore Printing and

Publishing Co. ltd.
3. Gopalan, C., Rama Sastri, 8., V. & Balasubramanian, S. C. 2002. Nutritive value of

Indian foods, Nationallnstitute of Nutrition, ICMR, Hyderabad.
4. Falkner, F. & Tanner, J. M. Human Growth. Vols. I, II & III, Plenum Press, New York.
5. Jelliffee, D. B. The Assessment of the nutritional status of the community, WHO,

Geneva.
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M.A./M.Sc. ANTHROPOLOGY

SEMESTER-III
PAPER r - AFPLTED ANTHROPOLOGY {GR.OUP A & B)

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible inta 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

ii. Section-B (Short Questions) : 8 questions ( two frorn each unit) of 2 marks each (word

limit: 2-3 lines)
iii. Section-C ( Long Questi<lns) : 8 questions (two from each unit) of 3 marks each ( word

limit : 75 words)
iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word iimit : 150 words)

o Meaning and Scope of Applied Biological Anthropology.
o Anthropology of Sports.
c Nutritional Anthropology.
. Designing of defence equipments.
. Defence Services.

Unit II

. Applications of Human Genetics: Medico -Legal genetics, Eugenics, Forensic
applications.

o Genetic screening, Genetic counseling, Genetic engineering.
o Human Genomics & its applications.

o Meaning & Scope of Applied SocialAnthropology.
. Applied & Action anthropology.
. Application of Anthropologicaltheory and methodology in the field of tribai

development.

/,/
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. Applied anthropology in industry.

" Applied anthropology in education.
. Applied anthropology in public health.
o National health programmes.

Recommended Readings:

1.

2.

Kroeber. Anthropology Today.

Curt Stern. 1968. Principles of Human Genetics. Eurasia Publishing House (Pvt.)

Ltd., Ram Nagar, New Delhi-1(India).
3. Steine. Biosocial Genetics.

4. Karp, E. Genetic Engineering.

5. Bodmer and Cavalli-Sforza. Genetics of Human Populations.

6. Backer, PT and Weiner (Eds), The Biology of Human Adaptability.
7. Beal, Virginia, Nutrition and the Life Span

8. Craig, Human Development

9. Eveleth, PB and Tanner, JM Worldwide Variation in Human GroMh
10. Forbes, GB, Human Body Composition

11. Sodhi, HS, Sports Anthropology
12. Willigl, JV, Applied Anthropology: An lntroduction
13. Stern, C., Principles of Human Genetics.

14. Shukla, B.R.K. & Rastogi, S., Physical Anthropology and Human Genetics An

Introduction.

15. McKusick, V.A., Human Genetics.

(py
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fr,I"A./Ntr. Sc. ANTIIROPOLO GY

SEME]STER.-Iru
GR.OUP - B : SOCIAL, ANTHITOPOLOGY

PAPER II - THEORY AND METHODS IN SOCIAL-CULTURAL ANTHROPOLOGY

MAX. Marks- 80

MIN. Marks - 27

Each paper will have 4A cornpwlsory qwestions divisible ircto 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of I mark each.

ii. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)
iii. Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word

limit : 75 words)
iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 rnarks each (

rvord limit : 150 words)

History of Anthropology Thought : Classical School.
Pioneers in Anthropoiogy.
Evoiutioni.sm : Spencer" Morgan, Tylor. Jaraer Frazer.

Neo-evolutionlisrn : Lesiie White. Julian Steward, Sahlin
Diffusionism: Peruy, Eliiot Smith, Graebner, Freidrich .R.atzel.

Flistoricl Particularism : Boas, Wissler, Krcebar.

I.JNIT-IT

Functional: B. Malinowski. Merton.
Structural-Functionalism: RadCliffe-Brown. Evans-Fritchard" Mayer Fortes, Raymond
Firth" Nadel.

Structuraiism: Levi Strauss. Leach.
Fsychological Anthropology.
Culture and Fersonaiity Studies : Kardiner, Linton, Ituth Benedict. Ccra-du-Bois.
Margaret Mead, Spiro, Marl, p6utlas, A. Kieinman, AFC Wallace, Stephen Taylor.

,' ', ', ' UNIT,rH, ' , t-', ,

Philosophical anthropoiogy: Concept of Value, Cultural Relativism, Value and human rights :

Herskovits.
Co gnitive Anthropol o gy-''.

Historical and Dialectical Materialism: Hegel. Marx and Engels.
Symbolic and Interpretative .Anthropology : Turner, Schneider, Geertz.
Post-Modernism: Marcus, !-ischel', Jc:an Ba.uidrilard, Michel Fcucault, Jacques Derrida.

t
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o "Primitive" as a conceptual model in Anthropological research.
o Emic-Etic paradigms.
o Synchronic-Diachronicparadigms.
. Ethnographic method for policy planning and intervention.
. Synthesizing micro and macro paradigms, Inductive and deductive approaches.
. Dilemma of "We" and "They" in research.
. Efficacy of qualitative method and its application as an additive toolto quantification.
o Autonomous nature of Anthropology: Integration of Scientific and humanistic

. approaches.

. -. 
e ' .-Anthropologist as scientist, citizer an-d humanist, . .

Recommended Readings:

1. Jha, M. Manavshastriya vichardhara- Ek Parichaya. (in Hindi).
2. Shrivastava, A.R.N. Sanskritik Manav vigyan - Siddhanta aur Uplabdhiyan ((in Hindi).
3. Harskovitz, M.J. Sanskriti ki pristhabhumi (in Hindi).
4. Muthal, S. Samajik Manav Vigyan- Saidthantik Vyavahar (in Hindi).
5. Harris, M. Rise of Anthropological Theory. Routlege and Kegan Paul, London.
6. Malinowski, B. Scientific theory of culture and other essays.

7. Evans-Pritchard. A History of Anthropological Thought.
8. Bidney, David, Theoretical Anthropology, New York, Colombia University press.

9. Erickson, Paul, Anthropological Lives: Biographies of Eminent Anthropologists, New
Delhi, Reliance.

10. Sahlins & Service, Evolutions and Culture.
1 1. Schneider et al., Symbolic Anthropology: A Reader in the Study of Symbols and Meanings.

12. Turner, Roy, Ethnomethodology.
13. Douglas, Marry, Cultural Bias.
74. Gerrtaz, Clifford, The Interpretation of Culture.
1 5. Ingram, John, Psychological Anthropology Reconsidered.
I6. Manganaro, Marc, Modernist Anthropology: From Fieldwork to Text.
17. Nadel, S.F., The Foundations of Social Anthropology
18. Manners, R.A. & David Kaplan (Eds.), Theory in Anthropology.
1 9. Levis-Strauss, Structural Anthropology.
20. Malinowsky, Scientific Theory of Culture and Other Essay.
21. Redfield, R., Human Nature and the Study of Society.
22. T yler, Stephen (Ed. ), Co gn itive Anthropolo gy.
23. Redfield, Robert, Peasant Society and Culture.
24. Steward, Julian H., Contemporary Change in Traditional Society.
25. Moore, The Future of Anthropological Knowledge
26. Hastrup, A Passage to Anthropology.
27 . Schneider, Turner and Douglas. Symbolic and Interpretative Anthropology
28. Tylor, E.B. Studies in Cognitive Anthropology
29. Upadhyay and Pandey. History of Anthropological thought

' :::::::::: : : ::::: :
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M.A./IU.SC. ANTHROPOLOGY

SEMESTER-III
GRO{JP - B : SOCIAL ANTHROPOLOGY

PAPER.III .INDIAN ANTHROPOLOGY AND MUSEOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

UN,rrt='+

Approaches to the study of Indian Society, Culture and civilization : Indological,
Anthropological, Historical etc.

Ancient Culture: Vedic and iater vedic age.

Indian People: Racial, Ethnic, Linguistic and Religious elements (composition) and

distribution of people. Autochthons, peopling of India: migration, hypergamy, hypogamy.

DNA explanations.

Unity and Diversity in Indian Society and Culture: linguistic, political, ethnic, communal

and religious tensions and conflicts: national integration.

Basis of Traditional Indian Social Structure and Life Style: vanasharam dharma,

purushartha, impact of Buddhism, Jainism, Islam and Christianity.

Social Structure: Caste System: Definition and criteria of caste system, Varna and caste,

caste among non-Hindus, caste outside India, dominant caste, caste-mobility-fussion,
lack of fusion and fission. Backward castes and scheduled castes: statutory provisions,

caste and tribe, caste in dedemocracy.

Indian village: a myth or reality, village
Jajmani system, Impact of new technology

structure, peasant movements.

a part society, Important of village studies.

and urbanization - changing agrarian social

ft\,
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1.

2.
1J.

4.

5.

6.

7. 
"

8.'
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Growth of anthropology in India: contributions of the following anthropologists: scholar
administrators in lgth and 20th century in the understanding of tribal, caste and village
communities and lndian social structure and civilization. List in illustrative:
J.H.Hutton

Mortimer Wheeler

Jhon Grierson

A.L.Basham

Haimendorf
V.Elwin
Milton Singer

S.C.Roy

G.S.Ghurye

L.A.K.Aiyer
N.K" Bose

D.N. Majumdar

i.Karve
M.N. Srinivas

S.C.Dube

L.P.Vidyarathi
Mckim Marriott
R.obert Redfield

History and Development of Museum Movement : Meaning and definition of museum, A
short history of museum movement in India.

Classification of Museum in India: National Museum, State Museum, University
Museum, Specialized Museum in India.

Museum Administration, Acquisition and Arrangement of specimens; Museum

Administration,

Flanning of Museum Building, Planning of Museum Gallery, Principles of Display,
Lighting of Museum Galleries, Mode and ways of Acquisition of museum specimens,

Arrangement of Museum.

Documentation and labels in Museum : Need for Documentation, Methods of
Documentation, Saf-eguards of Records, Development of Computer based

f)ocumentations, Documentations of Ethnographic specimens, Museum Labels,

Diorarnas, Modeis and Charts, Museum Photography.
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o Conservation of Museum: Ca.uses of decay and determination of Museum objects, Care

and handling of Museum objects, Packing of Museum olrjects, cleaning and repairing,

Preservation of organic objects. Preservation of lnorganic objects.

Recommended Readings:

l. Allchin, B. & Allchin, R. The Rise of civilization in India and Pakistan, Cambridge
University Press

2. Karve, Iravati. Flindu Society- ,4n interpretation.
3. Mandel boum, D. Society in India.
4. Marriott, M.Village India - Studies in the Little Community.

': J. Singh, K. People of India - An introduction. Anthropological Survey of India.
6. Leach, E.R. Aspects of caste in South India, Ceylon and North- West Pakistan.
7. Singer, M. When a Great Tradition Modernizes.
8. Srinivas M. N. Social change in modern lndia.
9. Nadeem Hasnain. Indian Anthropology.
10. Jha and Baranwal. India.n Anthropology.
1 1. Karve, Iravati, Kinship organization in India.
i2. Sankalia, I{.D", Pre and Proto l{istory of India and Pakistan, Pune, Deccan College.
tr3. Vidyarthi, L.P. Sacred Cotnplex of Kashi, A Microcosm of Indian Civilization, New

Delhi. Concept Publication.
14. Haimendorf, C., Tribes of India, the Struggle for Survival.
15. Singh, K.S." Tribal Society in lndia.
[6. Dube, S.C.. India"s Changing Villages.
17. Basu, T. M. Indian Museum Movement, A. K. Banerlee 89, Mahatma
18. Candhi Road, Calcutta - 7.

19. Zeheer M. Museum Managernent. Ram Advani BooK.
20. Aiyppan, A. & Satyamurthy, S. T. Handbook of Museum Technique, Govt. of Madras

Publication, Gupta
2 I . Brothers Vishakhapatnam.
22.MarV,ham, S. F. & Hargreaves, H. The Museum of India.
23. Ghosh, D. P. Problems & Trends in Museology
24. Choudhary, J . The Ethnographical collection & their display.
25. Blanderleith, N. J. The Conservation & Antiquities of works and Art.
26 LNESCO (Pub.) A Quaterly Review, Ministry of Education & Social welfare Museum.
27.Brjay K. Behera and Subodha K. Mohanty: Museology and Museum management in

India. Mayur Publication:Bhubneshwar
28. Agnihotri, V. 2003. Manav aur uski" Bhotik Sanskriti (in t{indi), K.K. Publications,

Allahabad.
29. Singh" Y. Modernization in indian Tradition.
30. Cohn, B.S. Social Anthropology of Indian Civilization.
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M.A./M.SC. ANTHROPOLOGY

SEMESTER-III
GROUP - B : SOCIAL ANTHROPOLOGY

. 
PAPER IV _ TRIBAL DEVELOPMENT

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word
limit:2-3 lines)

Section-C ( Long Questions) : 8 questions (two frorn each unit) of 3 marks each ( word
limit : 75 words)

iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

Definition of tribe and scheduled Tribe. Distribution of scheduled Tribes. Demographic
trends. Classification and characteristics of tribal regions. Racial and linguistic
classification of Scheduled Tribes. Social structure. Tribal Economy (Stages of
economy). Tribal religions.

Tribal Policy: T'ribal Policy, regulatory and development measures during British India.
Indian Constitutions -safeguards and provisions for Scheduled Tribes: socio-cultural,
economic, education, political services, etc. History of regulatory and developmental

measures in pre-Independence period. Administration of Scheduled Areas (Fifth

Schedule to the Constitution), Tribal Areas (Sixth Scheduled to the Constitution) and

tribal majority States. Important Regulations promulgated by Governors in Scheduled

Areas.

PESA: 73'd Amendment.

;tB$ITt=..ttlIt(

Tribal Economy : Forests - shifting cultivation- Forest department-its policy, Acts and

regulations, Joint Forest Managenment : tribal agriculture - land holding - land rights-

land tenures and land reforms - adoption of modern agricultural technology : allied

economics- fishing and hunting ; pastoralism; village and cottage industries;

distributions: consumption, saving and investments; tribal markets.

International and National funding for tribal schemes.

Land alienation, Indebtedness, Bonded labour and forms of tribal expoitation: Role of
cooperation, cooperatives and other financial institutions; Tribal and non-tribal

lll.

o

o
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interaction pattern:r" impaet of ;\cts nqrci ll.ergi-rlaiic,ns againsi land aiienaticn and debt

redempticln rneilsures

I.]NIT - IIT

o Tribal Education : Literacy and educational levels: e<]ucational prcgrammes : forrnal.

non-formal and vocational: problems iu the promotion of tribal education and female

education.

o House and Health : housing condition and housing programmes; health. sickness and

disease - drinking vvater, ethno-medicine arid rnodern medical systerns; roads and
... communications -status and issues,

. Impact of industrializations and urbanization. Dispiacernent of'triba.ls as a result of iand

acquisition for pro-iects and :heir rehabiiitation"

UNTT-[V

o Tribals unrest aild revolts : R.eligious rnovement: Politicai movenments.

o Basic issues in transition : Loss of ian6,,ulages and tiaditions. identity and pr:oblems of
integration

. Planning and Development: Scheduled T'ribes in Five Year Flans; Iribal development

through SMPT tr-rlocks, TD Blocks and Tribals Sub-plans: Voluntary efforts and roL: of
tribal leadership. P.esources-rich regions and resources-depleted regions. Poverty

alleviation programrnes. Dispersed tribals. Primitive groups. Cceanic communities.

c History of tribal movement in india with special reference to Chhattisgarh.

Recommended Readings:

L Chaudhary, Bhudadeb (Ed.). Tribal Develcpmeni in India.
2. Elwin,V.A. Philosophy for NEFA.
3. Haimendorf. The Tribes of,lndia: Struggie t'or survival
4. Shara B.D. Basic issues in tiibal flev,;i,3ppen1.
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M.A.IN{.SC. ANTHROPOLOGY

SEMESTER.III
GROUP - B : SOCIAL ANTHROPOLOGY

LAB COURSE-I : PRACTICALS IN MUSEOLOGY

MAX. Marks- 80
MIN. Marks - 27

o Classification of Museums.

. Techniques of display of artifacts in Museum.

Techniques of Preservation and Conservation of Various Museum specimens/ cultural' 
implements.

Recommended Readings:

l. Basu, T. M. lndian Museum Movement, A. K. Banerjee 89, Mahatma Gandhi Road,
CalcuttaT

2. Zeheer M. Museum Management, Ram Advani Book.
3. Aiyppan, A. & Satyamurthy, S. T. Handbook of Museum Technique, Govt. of Madras

Publ ication, Gupta Brothers V ishakhapatnam.
4. Iv{arkham, S. f'. & Hargreaves, H. The Museum of India.
5. Ghosh, D. P. Problems & T'rends in Museology
6. Choudhary, J. T'he Ethnographical collection & their display.
7. Blanderleith, N. .1. The Conservation & Antiquities of works and Art.
8. UNESCO (Pub.) A Quaterly Review, Ministry of Education & Socialwelfare Museum.
9. Bijay K. Behera and Subodha K. Mohanty: Museology and Museum management in

India. Mayur Publication :Bhubneshwar
10. Agnihotri, V. 2003. Manav aur uski Bhotik Sanskriti (in Hindi), K.K. Publications,

Allahabad.
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M.A./M"SC. AI{TX{ROPOLOGY

SEMESTER-III
GROUP ^ B : SOCIAL ANTHROPOLOGY

LAB COUR.SE-II : ETHNO-MUSEOI-OGICAL FIELDWORK BA.SED REPORT AND
SEMINAR.

MAX. Marks- 80
MIN. Marks - 27

Draw and describe the measurement of any two from each category of Ethno-
Museological Specimen in the Museum of S.O.S. in Anthropology.

A student has to present seminar along with submission of brief report containing
characteristic features of material objects collected by him / her during field-work in one of
the tribal groups of the Chhattisgarh on any one of the following categories.

A) Housing patterns
B) Agricultural implements
C) Fishing, Hunting, Fire Appliances.
D) Costumes and dress
E) Ornanrents
F) Musical instruments
G) Masks
H) Any Other

Recommended Readings:

19. Choudhary, J. The Ethnographical collection & their display.
20. Agnihotri, V. 2003" Manav aur uski Bhotik Sanskriti (in Hindi), K.K. Publications.

Allahabad.
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V{.A.1},4"9c. 4 ti THROPOLOGY

SIMESTER-IV
GR.OtjF - A: PHYSICAL ANTI{ROPOLOGY

Paper- I Medical Genetics

MAX. Nlarks- 80
MIN. Marks - 27

Each paper will have 40 carnpulsory questions divisible iruto 4 sections.

i. Section-A (Multi-Choice Questions) : 20 questions of I mark each.

ii.'. Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)
iii. Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word

limit : 75 words)
iv. Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

Medical Genetics: Meaning and scope;Application of Genetics in medicine. Causation of
Genetic diseases/Syndrome defects/disorders. Methods in identification of Genetic

Diseases: Pedigree method, Twin Method.

UNIT II

o Skin- Ichthyosis, Baldness, Epiloia, the Porphyrias,
o The skeletal system -- Marfan's Syndrome, Nail Patella Syndrorne, Brachydactyiy.

Syndactyly, Polydactyly, Ankl,losing Spondylitis, Rheumatoid arthritis.

. Spinabifida and anencephaly.
o Osteogenesis imperfecia. Muscle - Muscular dystrophies.
o Eye - Glaucoma, cataract, retinoblastoma. Jaws - Hare lip and palate.
o Ears - Deafness. Alimentary system : Gastric and Duodenal Ulcers, Peptic Ulcers.

Cirrhosis of liver

A
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o Respiratory system - Cystic fibrosis.
o Cardio Vascular System - Congenital Heart Disease, Coronary Heart Diseases and

Hypertension Kidney and Urino-Genital Tract - Polycystic Kidney Disease. Endocrine
system - Cretinism, Goiter, Diabetes.

Recommended Readings:

1. Strachan, T. and Read, A.P. 1999. Human Molecular Genetics. BIOS Scientific
Publishers Ltd.Oxford . (574.8732, STT H,84237).

'. 2. Human Genetics by A.G. Motulsky and F. Vogel
3. Medical Genetics by Lynn B. Jorde et al
4. Genetic counseling by Fuhrman and F. Vogel
5. Text book of Human Genetics by Fraser and Mayo
6. Molecular structure of Human Chromosome by J J Y
7. Emery, AEH, Elements of Medical Genetics
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M.A./]\{" SC. ANTTIR OPO{,O GY

SEMESTER-IV
GR.OUP - A : PHYSICAL ANTIIROPGLOGY
PAPER- II FORENSIC ANTHROPGLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of I mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)
Section-D (Very i,ong Question) : 4 questions (one frorn each unit) of 5 marks each (

word limit: 150 ia,ords)

iii.

iv.

UMT I

Definition, Aims and scope of Forensic Anthropoiogy, Collection and preservation of skeietal
remains from crime scene, Assessment of time and cause of Death. Role of Fonensic
Anthropologist as Expert witness in court.

-l:' -':: l- ::.:.,.,,,,, :'-1 .'.t: ....'.:::t' : : ' i'::::r:iriiIJNIT

Establishment of ldentity through skeletal rernains.
Age, sex and ethnic.
Attribution of sex and reconstruction of stature
deterrnination of sex, age and ethnic group.

II

Anatomy of Human bones, Determination of

from skeietal remains. human dentition for

Determination in Forensic Anthropology. Identification of finger and sole prints. details of ridge
and crease character , analysis cf Dermatoglyphic indices, Dermatoglyphic significance in
Forensic Science.

o Personal identification through somatometric and somatoscopic observation.
Identification through hair. blood stains, Identification through bloorl, semen, urine and saliva in
disputed paternity cases.

r-v%{/ of 58
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nCcilmme**ed Readings :

l. Introduction to Forensic Anthropology-Surider Nath
2. Action area in Anthropology-A.K.Kalla
3. Bass, W. M. Human Osteology: A Laboratory and Field Manual of the Human Skeleton.

4 the Human Skeleton.Missouri Archaeological Society, 1995.
4. Blau, Soren, and Douglas Ubelaker. Handbook of Forensic Archaeology and
Anthropology. Left Coast Press, 2009.

4. Boddington, A., Garland, A. N., and Janaway, R. Death, Decay, and Reconstruction:
Approaches to Archaeology and Forensic Science. Manchester University Press, c.1987.

5. Byers, Steven N. Introduction to Forensic Anthropology.4th ed. Prentice Hall, 2010.
5. Haglund, William D., Marcella H. Sorg, and Diane L. France. Human Remains:

Recognition, Documentation, Recovery, and Preservation. CRC Press, c.2002.
7. Haglund, William D., and Marcella H. Sorg. Advances in Forensic Taphonomy: Method,

Theory, and Archaeological Perspectives. CRC Press, c.2002.
8. Iscan, Mehmet Yasar, and Kennedy, K. A. R. Reconstruction of Life from the Skeleton.

Alan Liss, 1989.

9. Komar, Debra, and Jane Buikstra. Forensic Anthropology: Contemporary Theory and

Practice. Oxford University Press, 2007.

10. Krogman, Wilton Marion, and Iscan, Mehmet Yasar. The Human Skeleton in Forensic

Medicine. Charles C. Thomas, 1986.

I l. Steele, D. Gentry, and Bramblett, Claude A. The Anatomy and Biology of the Human

Skeleton. lst ed. Texas A&M University Press, c.1988.

12. Stewart, Thomas Dale. Essentials of Forensic Anthropology. Forward by Ellis R. Kerley.

Charles C. Thomas, c1979.

13. Taylor, Karen. Forensic Art and Illustration. CRC Press,2001.

14. Ubelaker, Douglas H. Human Skeletal Remains: Excavation, Analysis, and

Interpretation. 2nd ed. Taraxacum, 1989.

15. White, Tom D., and Pieter A. Folkens. The Human Bone Manual. Academic Press, 2005.

t\
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M.A.;M.SC. ANTEIROPOLOGY

SEMESTER-IV
GROTJP_AANDts

DISSERTATION/ PROJECT WORK

MM-400

In Semester IV (Group-A and Group-B) students are required to undertake a

Dissertation/Project work consisting of approximately one-month preparatory work,
approximately three -fourth weeks of field investigation, approximately two months for Lab

*ork and I or data analysis and completion of the Dissertation/Project work.
The Dissertation will be selected in consultation with the faculty members decided by

Head of the department, according to their specialization. Dissertations/Project work will
typically be a document of about 100-150 pages with sections in the following sequence:

Iniroduction, Objectives, Hypothesis (if necessary), Research design/ Methodology, Results,

Discussion, Conclusion and Suggestions, Literature cited etc.

Presentation and Viva-Voce of the Dissertation/Pro.ject work will be in the presence of
Externai examiner and faculty of the departrnent.

g n.V W
t
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M.A.A\{.SC. ANTHROPOLOGY

SEMESTER-IV
GROUP - B : SOCIAL ANTHROPOLOGY

PAPER-I DISASTER MANAGEMENT, DISPLACEMENT & REHABILITATION

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of I mark each.

Section-B (Short Questions) : 8 questions ( two frorn each unit) of 2 marks each (word
limit:2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit : 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (
word limit: 150 words)

fI-:. f

. Definition of disaster.
o Nature of disaster.
o Anthropological prospective on disaster: Natural and manmade disaster.
o Natural disaster: Causes and classification.
o People's perception of disaster. Folklore of disaster.

Natural situation of disaster:
i. Floods 2. Epidemics 3. Famines, 4. Earthquakes 5. Fire 6. Cyclones.
Manmade situation of disaster:
l. Chemical and nuclear leaks 2. Wars 3. Terrorism in India 4. Ethnic conflicts:
Naxalism/Maoism.

Unit-III

Development and Di splacement:
1. Dams 2. Roads and Railways 3. Development of cities 4. Establishment of industries 5.

National Parks and Sanctuaries 6. Defence projects.
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o Rehabilitation policies of disaster managernent.
o }{uman factor and rehabilitation: Anthropological prospective.
. Group coordination for relocating/ reorganization of religious places.

o Restoration of families and organizing help tbr shelter, food and medical treatment.

Recommended Readings:

1. Bose,B.P.C. Disaster Policies and Administration: A Study of Three Andhra Disasters

2. 2.Cohen,Stephen P.and C.V.Raghavulu : The Andhra Cyclone of 1977.Individual and
': Institutional Responses to Mass Death

3. Ferandes. Walter and Enakshi Ganduli Development,Displacement and Rehabilitation.

fil/
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M.A. I M.SC. ANTHROPOLOGY

SEMESTER-IV-GROUP-B:
SOCIAL ANTHROPOLOGY

PAPER II _ DEVELOPMENT ANTHROPOLOGY

MAX. Marks- 80
MIN. Marks - 27

Each paper will have 40 compulsory questions divisible into 4 sections.

Section-A (Multi-Choice Questions) : 20 questions of 1 mark each.

Section-B (Short Questions) : 8 questions ( two from each unit) of 2 marks each (word

limit: 2-3 lines)

Section-C ( Long Questions) : 8 questions (two from each unit) of 3 marks each ( word
limit: 75 words)
Section-D (Very Long Question) : 4 questions (one from each unit) of 5 marks each (

word limit : 150 words)

Unit-I

Development: Meaning and evolution of the concept.

Indices and measurements of development.

Development theories and Models.

Contributions of Anthropology to development studies.

Development studies contributions to anthropological thought and method.

Moral/Ethical issues and limitations of Development Anthropology.

ilt.

lv.

a

o

a

a

a

a

Ilnit*il

rDtIr

Policy and Planning : Concept of planning, formulation of policy and plan strategy-

phases, targets, regions, resources and people; Participatory Approaches in Development,

Anthropological perspectives and data in development planning. Conflict in people

centered and programme centred paradigms.

Agencies for development: Governmental and non-government, approaches, models,

adm ini stration, trainin g man power, peoples participation.

\- tCt"-i" ^"^^J;
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Flvatruatiori iltri In:pact ; ]riiicies and rneasut'e.q: ailihrcpalogical apprcaches - assessnrent

of social impart. evalrta.trLu-i of derrelopment pl'og';anlr-ne::. Gend-:r issues in developmenr.

Role of vallies ailri instiiiiiions in develr:pnrenl. : Ci:ste. reiigiun a-ni culture : Weber,

Baile5r, flpstein. Lllilion Sirlqer and N4adan"

ltural Developn-ren1 in lndia: Historical R;rckgro',.rnri . Special programffies and povert;v

aiieviarion Drosralrrnrnes. i-and reforms. Pa.nchayari iiaj ; Corninr.rriirr baseci

organizaticns.

Unit-tV
DeveloFntent oi'Scheduied Ca.rltes: Special component plans. Developlnent of Scheduled
castr:i Constitr.rtiona!s nrcvisicns and safeguarcis. orotective lrgi:iiation.; structLus oiiriL')'ii
deveit-,pl,errt.

l:;rstaiaaLrle cieveioptrient : F,nr,'ironment" ilat.ural resoi,rce,;. peo;:ic concer:'i anc{ rreecis.

[]iise Str;ciies;':.I,)';:.'eloptlrelrt. it'JGfi case stilciies in differ::rii roliilns" Success str:ries in

c c\ (,-r p ari:rt i x/n t ) ! i:i.t'l ?t id,J I tfi I i] t.

Reco*r xilellt$*d Reatii irgst

Zanlora, D. r\lari<;. Perspecti,le on cul';ura! change anil llevelcpinc;:tt.
Vorhies et al. I"he Poiities of F{unger

Rogeri E'v eri 1, Cr:mmun iaaltion anC Der, e!opment: Criticai lle:spectives

t-irarirbers Rtben. R ural De,,clcpme;-,i.

Kapoor& Singh. Ruiai Derzek-:pmenf Thrcugll NGLrs

Clochraue. Deveicp n: cnt .f, nthrcprc! i:,u1i

Daltcn.Geolgc (E:d). [:rcci:rr::ic I-]evcir;prnr:ut snd ljt;r.iai cirar,ge

Fost*r,G.\,1. 'i'radiiional Cuj*r-ir-es ariti i:npact cf"|esfuiciugical change
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Chansarkai, ts.A." |,'ir<ieis fcl'ilianninri in trndia

Kri shnamachari, \'. T. (Jorimrrnity De, ei rrnnt,:it i
'fax Scl .Anthropulogy

Vidl'arthi L.P. (H,C). Aprpiiet-l A.nthrr-rp,;ioqv in lnriia
U padhyay, V. S. 8c Pandey ti arva. \.,' ik.c sa1.ririti..h4ar:ua'.', i u r an

Hindi Granth Acadeney, Rhopal

Sohumachr. E. F. Sinall i; Bcautifiri

lladhya Pradesh

iA/
Fage 6il of 68

Page 104 of 2144



M.A./IVI. SC. ANTHROPOLOGY

SEMESTER-IV
GROUP_AANDB

DISSERTATION/ PROJECT WORK

MM-400

In Semester IV (Group-A and Group-B) students are required to undertake a
Dissertation/Project work consisting of approximately one-month preparatory work,
approximately three-four weeks of field investigation. approximately two months for Lab work
anil / or data analysis and completion of the Dissertation/Pro.iect work.

The Dissertation will be seiected in consultation with the faculty members decided by
Head of the department, according to their specialization. Dissertations/Project work will
typically be a docurnent of about 100-150 pages with sections in the following sequence:

Introduction, Objectives, Hypothesis (if necessary), Research design/ Methodology, Results,

Discussion, Conclusion and Suggestions, Literature cited etc. Presentation and Viva-Voce of the

Dissertation/Froject work.will be in the presence of External examiner and faculty of the

department .

Three typed copies of analyzed data is to be submitted in the department in the form of a
Dissertation/ Proj ect Report.
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C hoice B ased {,}*yte r .t'rtr Studerut fo r Ot lser l}iscip lines

F.AFHR.: X tsArt{C5 {'Ni ANTF{ROPOI,OGY

Credit : 03 MAX Marks:80
MIN Marks: 27

o

a

a

,, 1:r,,,,1,,,, 1,,. ',.:, ltt= =.=t",-!ryIT-tr 
:

Anthropology: Defi nition. Branches

Man's Place among Primates^

Primate: Definition, Evolutionary trends.

Blood Groups: Types, Distribution, Inheritance.

TTNIT * II

Archaeology: Definition. Branches. Ob.iectives

Outline of Indian Archaeological Cultures

Tool Technology

UNIT-III

Tribe: Definition & Characteristics Features

Cuiture: Meaning, Detlnition & Characteristics

Ethnographic Methods.

Ri.a.*u*eaiie$,,fieni#ng*:

Barnouw, V.1979. Anthropology: A General Introduction, The Dorsey Press, Illinois.
Holmes, L. D. Anthropology: An Introduction, The Ronald Press company, New York.
Sharma and Shan'na. 1997. Anthropology, Atlantic Fublishers and Distributors, New

Hunter & Whitten. The Study of Cultural Anthropologv, Harper & Row Publishers, New York.
Moore. A. 1978. cultural Anthropology. Harper & Row Publishers, New York.
Kaplan, D. & Manners, R. A. Culture Theory, Prentice Hall of India Private Ltd.. New

Comas, J. i960. Manual of Physical Anthropology, Springfield, Charles C. Thomas.
Sarkar, R. M. 1976. Fundamentals of Fhysical Anthropology. Blackie (India).
Das, B. M. 1985. Outlines of Physical Anthropology. Kitab Mahal, New Dglhi.
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10. Shrivastav, A. R. N. 1994. Sharirik Manav Vigyan (in Hindi), Gyandeep Prakashan,

A llahabad.

1 1. A grawal, D.P. & M.G. Yadava. 1995. Dating the human past.

12. Bhattacharya, D.K. l9TT.PalaeolithicEurope.
13. Bordes,F. 1968. The Old Stone age. Weidenfeld and Nicolson.
14. Burkitt, M.C. 1969. Old Stone Age: Study of Palaeolithic Times.

15. Campbell, B. C.1979. Humankind emerging, II edition.
16. Goode &Hatt. Methods in Social Research.

17. Young, P. V. Scientific Social Surveys and Research.

18. . Danda, Ajit. Research Methodology in Anthropology, Inter- India, New Delhi.
19. ' Gupta, S. P. Statistics Methods.

20. Elhance, D. N. Practical Problems in Statistics, Kitab Mahal, Allahabad.
21. Levin, J. Elementary Statistics in Social Research.

22. Sarin, S.S. and Balchandani,M.K. Fundamentals of Statistics. Ratan Prakashan Mandir,
Agra.
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PAPL,H {i.: ,'l,P-F [,n{]A'i"rf '{}}J5j i}}i rl.i"iTt}}{*Pili"OGY

.EiIT.{T1T

L,l;lrX Marks : 80

l4lN Marks: 27

Applied Bioiogi<.:a1 Anthropnlogi,'.

Apnlicaticns c.f Ffluxrail Cenetics.

Nutriti onrrJ A nthrcpolr:gy.

An;.hropolog.1, of Spor{s.

Appl; eri a-ilthr{.1}olog5, in industrl;.
A,rrplied arthrcpoit'rgy in erlucatron.

lTlS . -X{i

* Appiieel Soclal z\ni.hrcpoi,.:,g,;

o A.ctlnn ;rr:tiu'opaiog't.

lle c o m w e nrfed If ;.1r, r rt- 3,t :

1. Kroebei. Anihropoicqy Todajl.

2. Cuft Ster:i. i958. Friucipie:l of HLriran Ce;retics. L,i;i:isir Puiriishing FIouse (Pr't.)

i,td.. Rarn Nagar, New Deihi-1llndia.).

Stei ne. [=]iosccia"i Geneticr;.

Karp, F)" Lierretl* .En gineerin g.

i-l odui*: r a nd Cav:ai i i- S l'o:'za. Gen';-iic s c{ I'f u ry an !'cpiliatiotii,
ilacke''', i'T'anc{ V*ir:inei'(Eds), 'fh"^ Br,"rlcg"i o{'lrurilan ,4,Janl"a'triliiy.

Reai. \'irginia, Nu-triticn anri rhe Lite Span

Craig. t luman Devr-lcpment

Evelei.h, PB and Ta.nner, Jll Wo;"lcr,'ri,ji':

Forbes. CIl" i-lurwrl tsody Ccmpc,riti*r.r

Sodhi, I-IS" Spor'Ls Anthrr:poiogy

Wil!igt, JV, Appiied An'ehropology: An ]ntrodi;cticn

3l'#;f;1o.i.:''J'-::ii;i:T"';"ffiilii 
^",n.ororog1.,and 

Hurnan Generics An

introductian.

McKusici,,, V.A., I{u-nian
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Pt. Ravishankar Shukla IJniversity, Raipur
PG Diploma in Criminology and Forensic Science [Credit Sys{erer]

Scheme of Examination

July 2019-December 2019

FIRST
Serhester

Paper No. Title of Papers Marks Credit
(External) Int*rnal)8*

I Fundamentals of Forensic Science
and Physical Evidence

80 20 I

U Fundamentals of Criminology 80 2A 8

LC-I Lab Course-I BO tn A

Total 300 2S

January 2020-June 2020

SECOND
Semester

Paper No. Title of Papers Marks Credit
External Iniernel)**

I Toxicology, Forensic Chemistry and
Forensic Biolosv

80 20 oo

II Fundamentals of Police Science 80 a r'-t B

LC-T Lab Course-Il 80 2CI 4

Total 300 20

{1"

ylrt---"
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P.G. Diploma in Criminology and Forensic Science

Semester I

July20 I 9- December -20L9

k(
Page 110 of 2144



Semester I

Paper - |

Fundamentals of Forensic Science and Physical Evidenee
I#AX. V{srks- 8{}

MII\.&t*rks - 2?

UNIT -I

D'efinition, History, Development and Scope of Forensic Science.

Scene of Crime and Collection of Physical Evidences, Packing and sending for anaiysls.

Sketching of Crime Scene Spot.

introduction of Forensic Photography, Role of Photography in Forensic Science.

Camera: lts parts and functioning, Enlarger and other Equipments used in Photography,

Developing and Printing methods.

UN!T. II

Forensic Science and Jurisprudence, Medical Jurispredence.

Forensic Examination in Burning, Firearms, Poisoning, Railway cutting,

Stabbing explosion, Sexual offences

Death: Cause of Death, Death from Asphyxia: Drowning, Hanging, Strangulation,

Throttling.

Procedure in Court as per Criminal Procedure Code

lndian Evidence Act- 45, Sections 59-73 and Sections 137 & 138.

UNIT. III

lntroduction and Classification of Questioned Documents.

Examination of Documents.

Basis of Handwriting ldentification - lndividuality of F{andwriting

Various Writing Features and Their Estimation.

Exami nation of Signatu res.

Examination of Alterations, Erasers, Over Writing, Additions and Obiiterations.

Y/ (M
. t2

t t-t ar-[^^n i.aAJ4,L
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ul\ilT -tv

Dern.latoglyphics in Criminology & Forensic Science

i-'i isi:o ry of Drrrn atoglyph lc Prints d evel op m e nts

llerrorral identificaiion from Finger prints

Tvpes and e lassification of Finger Prints (Henry' s Classification)

Battley' s S!ngie Frint Classification

Det,ei*prnent and Lifting of Latent Finger Prints
ringer prints probienrs, Foot print, Palmar, Sole & Toe Prints, Tool marks, prints.

ffiffireruces:

i. Ft. Safferstin: Hand book of forensic science

,.i. *hana & Cstenbur'n : Criminalistics

3. F.L.Kr"ik : Cr"!rninaiistics

J.. S,.R. Sharn':a: Forenslc Science in criminal investigation & crime

5. C.{1. Farikh: Parikh"sTextbook of Medical Jurisprudence &
'i"*x!ccicgy

$. J.V,p. Conway: Evldential Documents

,r. 5. Solchia"t: Docurnent Evidence & ldentification
,S. C.Curnmins & R. Midlo: lntnoduction to Dermatographics: Finger, Sole & Toe.

3. frlbert Osborn Qulestioned documents.

iC. e haies. C. Thomas Type writing identification

ii. l{ardless. i"l.R. Disputed document, handwriting and thumbs print identification.

.t.ii. 1furison. Fr,. Ftarrison Suspended documents - their scientific examination

"i3. i{ilton Sclentific flxamination of questioned documents

i4. ft.A. Goegory Scientific identification of disputed documents, Finger Prints &

15. W.R. Herris Suspected Documents

I{/N
\
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Semester I

Paper - ll

Fundamentals of Criminology
Max. &{artsqs'8CI

Mi*.S{arks - 27

UNIT -I

Definition, aims, nature and scope of Criminology.

History and Development of Criminology.

Role of Criminology in Forensic Science.

Relationship of Criminology with other sciences: Forensic science, Psychol*gy,

Anthropology, Sociology and Law.

Schools of Criminology and its Concept.

Pre-classical School: Demonological, School of Freewill, Classical School, [\leo- Classical

School, Geographical School, Socialistic School, ltalian School, Psychological School,

Multifactor Theory

UNIT.!I

The Characteristics and Relationship of Concept of Crime.

The Concept of Crime and its Socio-Legal Aspects.

The Causes of Crime, its level and General Description

The Differentiation approach to the assessment of Cause of Crime

The inter connections of Social and Biological in the Cause of Crime.

Biological problems in the complex of Anti Social Behavior

UNIT.III

Criminal Psychology

Prevention of crime

The concept of Social Prevention and limits of its functioning

The basic principle of the Legal regulation of Social Prevention

Juvenile Court, Rehabilitation Homes, Reformatories
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UNIT -IV

Objects of Punishment and its Critical Analysis

Modern concept of Penology

Capital Punishment

$)rison System

Modern Concept of Prison

Reformation in Judicial System

Reqommended Books:

L. Barns & Teeters: New Horizon in Criminology

2. Conkin: Cr!minology

3. Suderland and cressy: The Principals of Criminology

4. Siegel Laary, J: Criminology

5. Singh Shyanrdhar: Essentials of Criminology (Hindi)

M _) /l
4rX
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Semester I

Lab Course - I

S€ax" Marks- Ei!

Micl.MarELs - 2?

L. Over view of instruments.
,. 2. Sketching of Crime scene spot and collection of Physical evidences.

3. lts Packing, Preservation and Sending.
4. Recording, ldentification & Classifications of Dermatoglyphic Pr!nts.

5. Development of Latent finger prints on glass, paper, wall, poiished surface etc.

6. Photography of Latent Finger Prints, Casting of Foot prints.
7. Photographic Techniques.
8. Preliminary Examination of Questioned Documents.
9. Examination of lnk by Thin Layer Chromatography (TLC).

10. Classification of Fingerprints by Henry"s Ten Digit Classification.
l-1. Examination of Tool marks using Comparison Microscope.
12. Classification of Lip prints: Suzuki and Tuschihasi classification.

References:

1. R. Safferstin: Handbook of forensic science

2. Ohara &Osterburn: Criminalistics

3. P.L.Krik: Criminalistics

4. B.R. Sharma: Forensic Science in criminal investigation & crime

5. C. R. Parikh : Pari kh "sTextbook of Medical J u risprudence &Toxicology

6. J.V.P. Conway: Evidential Documents

7. S. Goldblatt: Document Evidence & ldentification

8. C.Cummins & R. Midlo: lntroduction to Dermatographics: Finger, Sole &Toe"

9. Albert Osborn Questioned documents.

10. Chales. C. Thomas Type writing identification

11. Hardless. H.R. Disputed document, handwriting and thumbs pr!nt identi{ication.

,/,
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P.G" Diploma in Criminology and Forensic Science
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Semester !l

Paper-!

Toxicology, Forensic Chemistry and Forensic Biology

MAX. &?arks- 8S

MIN.S,'{arks - ??

UNIT- I

Toxicology: Defin ition.

Classification of Poisons.

Various types of Plant Poisons.

Study of lnsecticides and Pesticides.

Examination of Poisons in Viscera, Blood and Urine.

UNIT.II

lntroduction to Narcotic Drugs and Psychotropic Substances (NDPS) Act 1985.

General Study of Narcotic Drugs and Psychotropic Substances.

Examination of Narcotic Drugs.

Adulteration in Jwelleries, Petroleum Products.

Examination of lnflammable Liquids like Kerosene, Petrol, Diesel.

UNIT.III

lntroduction to Forensic Biology

Study of Body Fluids and Biological Materials: Blood, Urine, Saliva, Semen, Vaginai Suva[:,

Vomit, Hair and Fibres, DNA.

Role of DNA in Paternal and Maternal Disputes.

DNA Fingerprinting and personal identification.

Forensic Examination of Body Fluids and Biological Materials.

Wildlife Forensics: lts role and lmportance.

,\r'r\ /nJ\----"-
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UNIT.IV
lntroduction to Fcrensic Anthropology

ldentification of Bone - Morphological, Anatomical Characteristics, Determination of
Age, Sex, Race, Stature.

Forensic Cd*ntology: Definition, Pattern, Type and Structure of Teeth, Age

deternrination ldentlty of Ferson

Study of Eiie Mari<s and their Forensic Significance.

RoEe in mass disaster, Dieses of teeth and their significance

\,

Refener:ces:

l-" R. Safferstin: liancibook of Forensic Science

2.. Chara &Osterhurn : Criminalistics

personal identification.

3. P.l-.Krik : Criminalistics

4. 8.R. Sharrna: Forensic Science in Criminal lnvestigation & Crime

5" C.R. Parikh: Parikh' s Textbook of Medical Jurisprudence & Toxicology

6. Surinder Nath Forensic Anthropology

7. Forensic Toxlcology Manual, Ministry of Home Affairs, DFS

tJ

a
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Semester l!

Paper-!

Toxicology, Forensic Chemistry and Forensic Biology

MAX. &9;arB&- 88

M{N"&,Xarks -

UNIT. I

Toxicology: Definition.

Classification of Poisons.

Various types of Plant Poisons.

Study of lnsecticides and Pesticides.

Examination of Poisons in Viscera, Blood and Urine.

UNIT -II

lntroduction to Narcotic Drugs and Psychotropic Substances (NDPS) Act L985.

General Study of Narcotic Drugs and Psychotropic Substances.

Examination of Narcotic Drugs.

Adulteration in Jwelleries, Petroleum Products.

Examination of lnflammable Liquids like Kerosene, Petrol, Diesel.

UNIT.III
lntroduction to Forensic Biology

Study of Body Fluids and Biological Materials: Blood, Urine, Saliva, Sernen, riaginai Sv'.,a*.

Vomit, Hair and Fibres, DNA.

Role of DNA in Paternal and Maternal Disputes.

DNA Fingerprinting and personal identification.

Forensic Examination of Body Fluids and Biological Materials.

Wildlife Forensics: lts role and lmportance.

$"-
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UNIT -IV

!ntroouct!on to Forensic Anthropology

ieje ntificatio* of Bone - Morphological, Anatomical Characteristics, Determination of
Age, Sex. Race, Stature.

F*rensic Cdcntology: Definition, Pattern, Type and Structure of Teeth, Age

determination ldentity of Person

Sturcy of ffite Marks arrd their Forensic Significance.

Role ln nnass disaster, Dieses of teeth and their significance in personal identification.

18ef*nes:ces:

l-. P.. Saffenstir: Flandbook of Forensic Science

7." Chara &Osierburn : Criminalistics

3. P.t-.Kr"ik : Cr"iminalistics

4. B.R. Sharrna: Forensic Science in Criminal lnvestigation & Crime

5. C.R. Parikh: Farikh' s Textbook of Medical Jurisprudence & Toxicology

6. 5ur!ncler Niath Forensic Anthropology
7. F*rensic Toxicology Manual, Ministry of Home Affairs, DFS

)--
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Semester Il

Paper - ll

Fundamentals of Police Science

History and Development of Police System"

Reformation of Police System.

Application of Police in maintenance the Law and Order.

Limitations of Police System with reference to Human Rights

UNIT- !I

lnvestigation of the following cases:

L. Murder

2. Theft and Burglary

3. Road, Railway and Air Accidents

4. Arson

5. Sting Operation

$ll-aj(. M*rks- 8S

Mlitl.Marks - ?7

UNIT- III

First lnformation Report, Search, Seizure, Arrest

lnterrogation, Final Crime Theory, Preparation of Charge sheet.

Procedure in Court as per Criminal Procedure Court

Simons Trial, Warrant Trial, Case Diary.

UNIT- IV

Role of Community in Police Corruption.

Use of Criminal Profiling in Crime lnvestigation.

Police System in lndia and its various organizations

Modernization of Police System with reference to Conti'ci system and l,4ocern

equipment

Y 0,/
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Semester ll

Paper - Il!

i-ab Course * !l

Max. Marks- 80

S{ax.}Iarks - 27

1. Dei"ernrinatirn of height of an lndlvlciuai by the long bones.
7," Deterr:r;r;aiion of Sex of an indiviciual by the Skull, Pelvic, Girdles and Long bones.
i,. ilri'ici"rnination ci'age of ai.r inciividual Lry the skull anci Long bones.
'4. idr'*If;;atici-r r:f Drugs, pesticides by Thin Layer chror-natograph'y (TLCi.
L i,reiiriiinarv ar;cj {onfirn'ratony Examination of Blood.
'il" Lxarni*r*tior: cf Saiiva.
;'. isciati*n of tlNA fi.om Blood, Sallva, Hair rcot.
S" l-"e;scnal irjrntlficatian through Dl\JA markens
ir ir,.'I,;rp,!rclog;rr:a! i-l 1\4icroseopir: exarnination of hair ancl fibers.
f.il. i::-ra r.: i r-r ;rti * :i * f I nf ! a rn rn a b i r i i q u i ds.
11.Aii;riy:li: nrld .StirCir r:f Bite Marks.

:i"':fs"re it.'e$;

i *1. Saif *i"siin: Flandbci*k CIf Forensic 3cience

?. L} h ;: ;"a d{ lidte rlu !r r: t : { r i nr i n a i isti ;s.

;i. F.l-.li:-ik : C:",n".in;;il;li;:s

.+. B.R. si:rt'rra: Fft! e*sic Science in r-iirninai investigation &. crinre
:. I n. Pariklr: P;:rrkh"sTe><tbook q:f Mr:dicaiJurisprudence & Toxic.lrogy
S. Surnurr fl{aih: Friiensic Antirropolo,6y

ir, F*i'ensii i'*x!c*iogy iV!ani"iai, i\,linisiny of Hor-ne Affair"s. DFS

----*
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PROPOSED COURSE WORK FOR Ph. D. IN ANTHROPOTOGY 2O2O

All eligible candidates for Ph.D., after being qualified in the Ph.D. entrance examination shall be

required to undertake course work for a minimum period of one semester. The candidates possessing

M.Phil. Degree from a recognized university shall be exempted f::om the Ph.D. Course work as per the

revised Ordinance No. 45.

On the recommendation of the supervisor(s), the course work rnav be carried out by the candidates in

sister schools/departments/institutes either within or outside the ,-,niversity.

The candidate failing to Pass the course with 50o/o marks shalL have to reappear at the examination

within the next twelve months.

The scheme of course work for Ph.D. is as under:

Title of the Papci

Research Methodology and Computer Applications

Review of Concerned Literature, Seminal' and Project Work

Yr
{rtl
1',1
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course No. I: Research Methodology and computer Applications

Maximum Marks: 100

The course is designed to examine theories of research methods in Anthropology. This part will be

done through lectures, assigned reading, class discussions and individual consociation. Students will
not only learn various techniques for collecting and analyzing information but its appropriate use and

limitations. A variety of tools will be addressed to. It also includes problems of access, reports and

ethics in conducting research; data gathering through interviewing, participant observation, personal

documents, photos, tapes; data collection; computer applications; and analysis and interpretation in

context of theory. It deals with theory and methodology of research.

Unit 1. Research Process: An Overview

a. Field work, Survey, investigation
b. Inductive and Deductive reasoning
c. Reaiity, Observable Universe, Theory and Fact
d. Hypothesis

e. Research Design.

Unit 2. Recent Methods, Techniques and Approaches

a.

b.

c.

d.

e.

Participatory Research

Action Research

Operations Research

Pubiic-Private Partnership
Mixed Methods

Unit 3. Quantitative Methods

a. Management of data

b. Basic Statistical Concepts: Measures of Central Tendency, Measures of dispersion
c. Parametric test-t Test, ANOVA
d. Non Parametric test-Chi-squre test
e. Correlation, Pearson's (grouped and ungrouped)
f. Multivariable Statistics: Multiple regressions, Facror analysis

PROPOSED COURSE WORK FOR Ph. D. IN ANTHROPOLOGY

fr'
t -{- l..r"l-^il"v-C*o-}Y
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Software's - a. SPSS b. Microsoft office

Unit 4. Qualitative Methods

a. Philosophy of Qualitative research

b. Research Methods
c. Tools and Techniques

d. Qpalitative data analysis

Unit 5.Scientific writing skills

a. Thesis, Report, Scientific Papers in journals and Book Chapters
b. Writing and scientific research proposal
c. References, Bibliographies & related Software: Djfferent citation styles (APA,

MLA, Chicago etc), Mandalay
d. Citation, Impact Factor, h-index
e. Online Scientific databases: |ournals, Achieves, JSTOit, UGC- Infonet and others,

Census of India, NFHS and DHS databases, Seconda.,:,i data its use in Anthropological
Research

f. How to make Presentation: Flash Presentation
g. Plagiarism and related Software

REFERENCES:

Natasha Mack, Cynthia Woodsong, Kathleen M. I,Iacqueen, Greg Guest, Emily
Namey,2005; Qualitative Research Methods: A Data Collector's Field Guide, Family
Health International, North Carolina, USA.

K. / Lincoln, Yvonna S: Competing paradigms in qlalitative research, in: Denzin,

Norman Theories and issues 2nd edition, Sage, London, 200i1.

Silverman, David: Interpreting qualitative data. NlethuCs fbr analyzing talk text and

interaction, Sage London, 1993.

Keohane, Robert O. / King, Gary I Verba, Sidney: Designing social inquiry -Scientific
inference in qualitative research, Princeton 1994.

Cresrvell, John W.: Qualitative,
London,2003.

quantitative and rri;rcd approaches, Sage,
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C. Frankfort-Nachmias, & Nachrnias, D 1996 'Research Methods in Social Sciences',
Arnold, London.

Danda Ajit1992 'Research Methodology in Anthropology', Inter-India, New Delhi.

Pelto, P.S. & Pelto, G.H. 1979'Anthropological Research', Cambridge University Press,

London.

Wilkinson, T.S. & Bhandarkar, P.L.lg94 'Methodology and Techniques of Social
Research', Himalava Publishing House, Bombay.

W. Laurence Neuman 1997'social Research Methods', Allyn & Bacon.

Fetterman David 1989 'Ethnography Step by Step', Sage publication.

Hammersley, M1983' Ethnography Principles in Practice Tavistock Publication

Royal Anthropological Inst. Of G. Britain & Ireland 1967 'Notes and Queries
Anthropology', Routledge and Kegan Paul Ltd. London.
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COURSE WORK
Course No. II: Review

FOR Ph. D. IN ANTHROPOLOGY

of Concerned Literature, Seminar and

Project Work

Maximum Marks: 100

The course aims at capacity building of the student in taking up independent research

programme. The students are required to submit 3 copies of the synopsis based on

literature review and pilot study in community/Laboratcry as per nature of proposed

research topic.

Standard methods of citation of references of bibliography, as applicable

Anthropology, tc be followed. Three typed copies of proposed research rvork will

presented in the form of synopsis / Pilot Proposed report.

Distribution of Marks

Review of relevant literature

Seminar

Synopsis / Pilot Project Report

ln
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SCHOOL OF STUDIES IN BIOTECHNOLOGY

Pt. Ravishankar Shukla University
Raipur 492 010, Chhattisgarh

Syllabus

BIOTECHI{OLOGY

M. Sc.
(Semester System)

Session

20t9-2020
2024-2021
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SCHEME OF BXAMTNATION FOR SESSION 2OI9-202I
SCHOOL OF STUDIES IN BIOTECHNOLO
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIP

M. Sc. BIOTECHNOLOGY (Semester I to I'

,GY
,UR

v)
Julv 2019 - December 2019

First
Semester

Paper Title of Paper Marks
(External) .Internal)**

1* Cell Biology 80 2A

2 Genetics 80 20

3 Microbial Physiology 80 20

4 Bio-molecules 80 20
LC-1 Lab Course 1 (Based on paper 1 & 2) 80 20
LC-2 Lab Course 2 (Based on paper 3 & 4) 80 20

Total 600

January 2020 - June 2020

SecOnd
Semester

Paper Title of Paper (External) (Internal)

5 Biostatistics, Bioinformatics & Computers in
Biotechnology

80 20

6 Molecular Biology 80 20
7 Plant Biotechnology 80 20
8 Macromolecules & Enzymology 80 20

LC-3 Lab Course 3 (Based on paper 5 & 6) 80 20
LC-4 Lab Course 4 (Based on paper 7 & 8) 80 20

Total 600

Julv 2020 - December 2020
Third

Semester

Paper Title of Paper (External) (Internal)
9 Genetic Engineering 80 20
10 Biology ol lmmune System 80 20
11 Bioprocess Engineering & Technology 80 20
t2 Environmental Biotechnology 80 20

LC-5 Lab Course 5 (Based on paper 9 & l0) 80 20
LC-6 Lab Course 6 (Based on paper 11 & 12) 80 20

Total 600

January 2021 - June 2021
Fourth

Semester
Paper Title of Paper (External) (Internal)

13 IPR, Biosafbty, Bioethics and Nanobiotechnology 80 20

l4 Advanced techniques in Biotechnology 80 20

15 Animal Biotechnology 80 20

t6 Genomics & Proteomics 80 20
LC-7 Lab Course 7 (Based on paper I3 & l4) 80 20
LC.8 Lab Course 8 (Based on paper l5 & l6) 80 20

Total 600
OR

Project Work*** 600
Dissertation 240 60

Seminar based on project 160 40

Viva-voce 80 20

C.u"Otot"f1ry 2490

ft€jY
$tfuw $,ub-s$/' W

lz/

A
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*Questions will be asked as per the new policy of question paper. In which, 20 multiple choice

questions (covering entire syllabus of the paper), 8 very short answet (2-3 sentences) type questions

(two from each unit), 8 shorl answer (about 75 words) -type questions (two from each unit), and 5

long answer (about 150 words) type questions (at least one from each unit) will be asked. Each

question will cover entire (4) units of the paper.

8* 1.Each student will be evaluated continuously throughout the semester.

2. There will be a class test based on each theory paper. The full marks will be 10 for each paper.

3. There will be a poster/oral presentation based on each theory paper. The full marks will be 10

for each presentation.

4. Each student will be required to submit a brief write-up (not more than 20 pages) on his/her

poster/oral presentation.

* * * 1 . A student of IV semester will have the option to opt for proj ect work in lieu of four theory

papers and two lab courses provided he/she secures at-least 65oh or more marks in aggregate

in semester I and II.

2. The project has to be carried out in recognized national laboratories or UGC recognized

universities. No student will be allowed to carry out project in private laboratoriesl collegel

institutions, excluding the colleges recognized as research centers by the RDC of Pt.

Ravishankar Shukla University, Raipur.

3. The valuation of all the projects will be carried out by the external examiner and HoD of UTD or

its nominee at the LITD Centre.

o M.Sc. Students of Biotechnology have to attend one excursion or visit in one

academic year (within or outside Chhattisgarh)

BoS,,tpproved S.vlla bu s for &t.Sc. Eiotech Be)Iop'' (Ac:rt! ercic s essi*n 19-2fr and 202{}-?l )Page 130 of 2144



School of Studies in Biotechnology

Scheme of Examination: Semester I

Paper Code Title of Theory/Practical Paper Marks

External Internal Total

1 Cell Bioloey 80 20 100

2 Genetics 80 20 100

J Microbial Physiology 80 20 100

4 Bio-molecules 80 20 100

Lab Course 1 Based on Theory papers 1, 2 80 20 100

Lab Course 2 Based on Theory papers 3, 4 80 20 100

Total Marks 600

W
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School of Studies in Biotechnology
Semester I

Paper 1: Cell BiologY
M.M.80

Unit-I
1. Cell theory
2. Prokaryotic cells: Structure and function - Cell walls of eubacteria (peptidoglycan) and related

molecules: Outer - membrane of Gram negative bacteria; Cell wall and cell membrane

synthesis; Cel1 inclusions like endospores, gas vesicles.

3. Diversity of cell size and shape; diversity in prokaryotic and eukaryotic cells.

Unit-II
1. Eukaryotic cells: cell wall; plasma membrane; endoplasmic reticulum; golgi apparatus;

lysosome; peroxisome; ribosome: mitochondria; chloroplast; nucleus; nucleolus; chromosome.

2. iransport of nutrients ancl macromolecules: osmosis; ion channels; ion pumps; active transporl;

protein diffusion, nuclear transport; transport across membranes; molecular mechanisms of
transport; regulation of intracellular transporl; intracellular vesicular trafficking.

Unit-flI
1. Mitosis, meiosis and their regulation; steps in cell cycle; regulation of cell cycle; cell-cell

interactions.
2. Cell signalling: cellular receptors; signalling through G-protein coupled receptors; signal

transduction pathways; second messengers; regulation of signalling pathways.

3. Cell motility: cilia and flagella of eukaryotes and prokaryotes.

Unit-IV
1. Production of gametes; cell surface molecules in sperm-egg interaction in animals; molecular

events during fertilization in animals, blastula formation, embryonic fields, gastrulation and

formation of germ layers in animals; embryogenesis.

2. Development in Drosophila and. Arabidopsis; gene expression and its regulation. Spatial and

temporal regulation of Gene Expression

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer

(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)

type questions (two from each unit), and 5 long answer (about 150 words) type

(4) units of the paper.

sew
uestion will cover elire
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Books:

1. Gerald Karp (2007) Cell and Molecular Biology. Fifth Edition.

2. Geoffrey M. Cooper; Robert E. Hausman (2009) The Cell: A Molecular Approach.

3. E. -I. Ambrose and Dorothy M. Easty (1977) Cell Biology. Second Edition

4. C.B. Powar (2005) Cell Biology. Third Edition.

5. Tortora, Funke and Case (1998) Microbiology: An introduction. Sixth Edition

Binj amin/Cummings Publishing Co.

6. Lewis J. Klein smith and Valerie M. Kish (2002) Principles of cell and molecular biology.

Third Edition.
7 . P. K. Gupta (2003) Cell and molecular biology. Second Edition, Rastogi publications.

8. Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, P. (2008). Molecular

Biology of the Cell (5th Ed.). New York: Garland Science.

9. Lodish, H. F. (2016). Molecular Cell Biology (8th Ed.). New York: W.H. Freeman.

10. Cooper, G. M., & Hausman, R. E. (2013). The Cell: a Molecular Approach (6th Ed.).

Washington: ASM ; Sunderland.

1 1. Watson. J. D. (2008). Molecular Biology of the Gene (5th ed.). Menlo Park, CA:

Benjamin/Cummings.

List of Practical's:-

1. To prepare the temporary stained slide of onion bulb peel to study the structure of plant cell.

2. To prepare the temporary stained slide of cheek squamous epithelial cells of mouth of Human

Beings.

3. Preparation and Study of slide of mitosis using from onion root tips squash.

4. Schedule for study of mitotic index.

5. To determine the abnormal mitotic index.

6. Preparation and study of slide for meiosis using young anthers of Allium cepa.

7. To determine the meiotic index in the flower bud of Allium cepa.

+\h,frffirs&,W4ey,
865 Approved S-vllalr us fa r llf . S c. Bio technolo gy (Academic s es s in n 2{l 19 -2{l 2{t2t -21,

Page 133 of 2144



School of Studies in Biotechnology
Semester I

Paper 2: Genetics

M.M.80

trnit I
1. Introduction to genetics; Beginning of genetics as a science. Early studies involving

senetics
2. Mendel and genetics; Mendel's laws of genetics; Physical and chemical basis of Heredity,

Genetic variation.
3. Gene to phenotype - Interactions between the Alleles of one gene, interfering gene

interaction.
4. Fine structure of gene, Eukaryotic genome organization (Structure of chromatin, coding

and non - coding seqlrences, satellite DNA); rearrangement in DNA. Central dogma

Unit II
1. Regulation of gene expression in Prokaryotes and Eukaryotes; Attenuation and

antitermination; Operon concept; DNA methylation'

2. Mutation; Types, .u.rr., and detection, mutant types - lethal, conditional, biochemical, loss

of function,'gain of function, germinal verses somatic mutants, insertional mutagenesis.

Changes in Cliromosome number and structure - Euploidy and Aneuploidy, mutagens - UV

anil cf,emical mutagens, Ames test; Dosage compensation; Mutational Assay System.

3. Inheritance: Autoiomal and sex linked inheritance, Extrachromosomal inheritance,

Inheritance pattern. Inheritance of Organelle genes'

Unit III
1. Variation; sources of variation; selection; Heritability of variation, Ptocess of speciation;

Origin of new genes. Hardyweinberg genetic equilibrium, genetic polymorphism and

selection.
2. Genes and euantitative traits; Genotypes and Phenotypic Distribution; Heritability of

euantitative Character; Quantifying Heritability; Polygenic inheritance, Locating genes,

QTL mapPing
3. Human g.r-r"ti"r, Pedigree analysis, lod score for linkage testing, karyotypes, genetic

disorders.

Unit IV
1. Bapterial Genetic system: Transformation, Conjugation, Transduction, Recombination,

plasmids and Transposons. Bacterial Genetic map with reference to E.coli-

2. Viruses and their Genetic system: Phage I and its life cycle; RNA phases; RNA viruses;

Retroviruses
3. Genetic system of Yeast and Neurospora'

4. Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers,

mapping by uiirg somatic cell hybrids, development of mapping population in plants.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer

(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)

typ" qo"rtions (two from each unit), and 5 long answer (about 150 wor*s) ?.p"
questions (at least one from each unit) will be asked. Each Quqstion willquestions (at least one from each unit) will be asked. Each qu^e5tion. will cover entire

(4) units of the

;,e-'"""*iq,^NWr \fi&-SV \lV +
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Books:-
1. Benjamin Pierce (2017) Genetics: A Conceptual Approach. Sixth Edition, W. H. Freeman

2. Griffiths, William M. Gelbarl, Jeffrey H. Miller, Richard C. Lewontin and Anthony J.F.

Griffiths (2009) Modern Genetic Analysis. W. H. Freeman

3. D. Peter Snustad, Michael J. Simmons (2007) Principles of Genetics. Wiley india Pvt Ltd.

4. Sandy Primrose and Richard Twyman (2016) Principles of Gene Manipulation and

Genomics. Wiley-Blackwell

List of Practical's:-

1. Experiments for Mendel's experiments.

2. Studies of prokaryotic & eukaryotic cells.

3. Karyo-type studies.

4. To Performance and study of Mutation in bacteria.

5. To study polyploidy in onion root tips after treatment with colchicine.

6. To demonstrate Barr body in neutrophils by staining human blood smear.

7 . Isqlation of genetic material from Bacteria.

frq4' \$"^rW qery \
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School of Studies in Biotechnology
Semester I

Paper 3: Microbial Physiology

Unit I
1. Microbial Evolution, Systematics and Taxonomy -New approaches to bacterial

classification including ribotyping; Ribosomal RNA sequencing; Characteristics
domains; Nomenclature and Bergev's Manual.

M.M.80

taxonomy
of primary

2. Microbial Growth - growth curve, measurement of groMh and growth yields; Synchronous
growth; Continuous culture; Growth as affected by environmental factors like temperature,
acidity, alkalinity, water availability and oxygen.

Unit lI
1. Methods in Microbiology - Pure culture techniques; Theory and practice of sterilization;

Principles of microbial nutrition; Types of culture media: defined and undefined media,
selective and differential media, minimal and enrichment media; Enrichment culture
techniques for isolation of chemoautotrophs, chemohetrotrophs and photosynthetic
microorganisms.

2. Metabolic Diversity among Microorganisms * Photosynthesis in microorganisms; Calvin
cycle; Chemolithotrophy; oxidizing and reducing bacteria; Methanogenesis and
acetogenesis, syntrophy, Nitrogen metabolism; Nitrogen fixation.

Unit III
1. Bacteria: Purple and green bacteria; Cyanobacteria; Homoacetogenic bacteria; Acetic acid

bacteria; Spirilla; Spirochaetes; Pseudomonads; Lactic and propionic acid bacteria;
Endospore fbrming rods and cocci; Mycobacteria; Chlamydia's and Mycoplasmas.

2. Archaea: Archaea as earliest life forms; Halophiles; Methonogens; Hyperlhermophilic
Archaea; Thermoplasma.

3. Algae, Fungi, Slime moulds and Protozoa. Viruses: Bacterial, Plant and Animal viruses;
Discovery, classiflcation and structure of viruses; Lysogeny; DNA viruses; RNA viruses;
Examples of Herpes, Pox, Adenoviruses, Retroviruses.

Unit IV
1. Microbial diseases -Infectious disease transmission; Sexually transmitted diseases

including AIDS; Diseases transmitted by animals (rabies, plague), insects and ticks
(Rickettsias, Lime disease)

2. Host - Parasite Relationships - Normal microflora of Skin, Oral cavity, Gastrointestinal
tract; Types of toxins (Exo -, Endo -, Entero -); Virulence and Pathogenesis.

3. Chemotherapy/Antibiotics Antibiotics and Antimicrobial agents; Broad-spectrum
antibiotics; Antibiotics from prokaryotes; Antifungal antibiotics; Mode of action;
Resistance to antibiotics.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20 multiple
choice questions (covering entire syllabus of the paper), 8 very short answer (2-3
sentences) type questions (trvo from each unit), 8 short answer (about 75 words) type
questions (two from each unit), and 5 long answer (about 150 words) type ions (at
least one from each unit) will be asked. Each question will covef entire (4/units o{ the

W N,nWr W \s;1
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Books:
1. Roger Y. Stanier, John L Ingraham, Mark L Wheelis, Rage R Painter (1992) General

Microbiology. Fifth edition.The Macmillanb Press Ltd.
2. Michael T. Madigan, John Martinko, Jack Parker Brock Biology of Microorganisms. Tenth

edition, Prentice-Hall.
3. Pelczar, M.J. Jr., Chan, E.C.S. and Kreig, N.R. (2009) Microbiology. Tata McGraw Hill
4. Maloy, S.R., Cronan, J.E. Jr. and Freifelder, D. Jones (1994) Microbial Genetics. Second

edition, Bartlett Publishers.

5. James G. Cappuccino, Natalie Sherman (1996) Microbiology: A Laboratory Manual.

Benjamin-Cummings Pub Co.

6. Lansing Prescott, John Harley, and Donald Klein (2001) Microbiology. Fifth edition.

McGraw Hil
7 . Tortora, Funke and Case (2016) Microbiology. Tenth Edition, Pearson Education.

8. L Y Kun (2003) Microbial Biotechnology: Principles and applications, Microbiology and

Environmental Toxicology, Sharad Saxenda, Published by Manglam Publications.

9. Willey, J. M., Sherwood, L., Woolvefion, C. J., Prescott, L. M., & Willey, J. M. (2011).

Prescott's Microbiology. New York: McGraw-Hill.
10. Matthai, W., Berg, C.Y., & Black, J. G. (2005). Microbiology, Principles and

Explorations. Boston, MA: John Wiley & Sons.

1 l. Lee, Y. K. (2013). Microbial Biotechnology: Principles and Applications. Hackensack, NJ:

World Scientific.

List of Practical's:-

1 . Preparation of liquid and solid media for growth of microorganisms.

2. Isolation and maintenance of organisms by plating, streaking and serial dilution methods.

Slants and stab cultures. Storage of microorganisms.

3. Isolation of pure culture from soil and water.

4. Growth; Growth curve; Measurement of bacterial population by turbidity and serial dilution

methods. Effect of temperature, pH and carbon nitrogen sources on groMh.

5. Microscopic examination of bacteria, yeast and molds and study of organisms by Gram

stain, Acid fast stain, staining for spores and lactophenol cotton blue mount.

6. Study of mutations by Ames test.

7 . Assay of antibiotics and demonstration of antibiotics resistance.

8. Analysis of water for portability and determination of MPN.

9. Bacterial transformation.

10. Biochemical characterization of selected microbes.

11. Transduction A-
$r'b*

12. One step growlh curve of bacteria

2{, 19 -2tt a*d 2{12fi -2!}
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Unit I

1.

2.

School of Studies in Biotechnology
Semester I

Paper 4: Bio-molecule

M.M.80

Chemical foundations of Biology - pH, pK, acids, bases, buffers, weak bonds, covalent
bonds.

Principles of thermodynamics and living system.

Unit II i

1. Amino acids and peptides - classification, chemical reactions and physical properties

2. Sugars - classification and reactions

3. Heterocyclic compounds and secondary metabolites in living systems - nucleotides,
pigments, isoprenoids.

Unit III

Lipids - classification, structure and functions.

Proteins - classification and separation, purification and criteria of homogeneity, end
group analysis, hierarchy in structure, Ramachandran map.

Unit IV

Polysaccharides - types, structural features, methods for compositional analysis

Analytical techniques in biochemistry and biophysics for small molecules and
macromolecules for quanti zation.

,

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover
(4) units of the paper.

1.

2.

1.

2.

lbw
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Books:

List of Practical's:-

1. Qualitative test for Carbohydrate. (Molisch's test)

2. Qualitative test for Carbohydrate.(Anthrone test)

3. Qualitative test for Carbohydrate.(Benedict's test)

4. Qualitative analysis of Carbohydrate by Barfoed's test.

5. Qualitative test for amino acid by Ninhydrin reaction.

6. Qualitative test for amino acid by Xanthoprotic reaction.

7. Qualitative test fbr Proteins using Biuret test.

8. Qualitative test for amino acid by Millon's test.

Nelson and Cox (2009) Principles of Biochemistry. Fifth Edition.

Albert L. Lehninger (2005) Biochemistry.Second Edition.

Todd and Howards Mason (2004) Text book of Biochemistry. Fourth Edition.

Jeremy M. Berg, John L. Tymoczko and Lubert Stryer (2007) Biochemistry, Sixth
Edition

Voet D, Voet JG & Pralt CW (2006) Fundamentals of Biochemistry Second Edition.

Wiley.
Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W.

Rodwell, P. Anthony Weil (2007) Harper's illustrated Biochemistry, 28tr'Edition.

Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plant, 2nd

edition.
M. Debnath (2011) Tools and Techniques in Biotechnology.

.1

-21j

1.

2.

J.

4.

5.

6.

7.
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Lab. Course 1

Based on Theory PaPers I and2

Time: 6 hrs.

Q.1 Experiment based on Theory paper I (one major & one minor)

Q.2 Experiment based on Theory paper 2. (One major & one minor)

Q.3 Spotting based on Theory paper I and2

Q.1 Viva Voce.

Q.5 Sessional

Lab. Course 2

Based on Theory PaPers 3 and 4

Time: 6 hrs.

Q.1 Experiment based on Theory paper 3 (one major & one minor)

Q.2 Experiment based on Theory paper 4 (one major & one minor)

Q.3 Spotting based on Theory paper 3 and 4

Q.4 Viva Voce.

Q.5 Sessional

-1

l

l

Total Marks - 100

30

30

10

10

20

Total Marks - 100

30

30

10

10

20

wW;&- w'ffi +5yq 
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School of Studies in Biotechnology
Semester II

Scheme of Examination

Paper Code Title of Theory/Practical Paper Marks

External Internal Total

5 Biostatistics, Bioinformatics & Computers
in Biotechnology

80 20 100

6 Molecular Biology 80 20 100

7 Plant Biotechnology 80 20 100

8 Macromolecules & Enzymology 80 20 100

Lab Course 3 Lab Course 3 (Based on paper 5 & 6) 80 20 100

Lab Course 4 Lab Course 4 (Based on paper 7 &,8) 80 20 100

Total Marks 600

[ \,.\

l@"FgL tt'frffi' 9f W \\
BoS.,{ppraved S.v}lahus f,or &t.Sc. Biofechn*iog.'(Acnr}emie seslion 2t}19-2{} and 2t}2

IT

Page 141 of 2144



School of Studies in Biotechnology
, Semester II' 

Paper 5: Biostatistics, Bioinformatics & Computers in Biotechnology

M.M.80
Unit I

1. Brief description and tabulation of data and its graphical representation.

2. Measures of central tendency and dispersion: mean, median, mode, range, standard

deviation, variance. Idea of two types of errors and level of significance.

Unit II
1. Simple linear regression and correlation.

2. Tests of signihcance (F & t tests), chi - square test.

Unit III
1. Introduction to Word processing, Spreadsheets and Presentation software.

2. Computer - Oriented statistical techniques: Frequency table of single discrete variable,

Bubble sofi, Computation of mean, variance and standard deviation.

Unit IV
1. Bioinformatics basics: Computers in biology and medicine.

2. Protein and nucleic acid databases; Biological background for sequence analysis.

3. Identification of protein sequence from DNA sequence; searching of databases similar

sequence;NCBI; publicly available tools; database mining tools.

4. BTIS network in India.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two frorn each unit), and 5 long answer (about 150 words) fJ'pe

questions (at least one from each unit) will be urftd. Each question will coler eyfire

o ({) units of the paper. . , ttl -an ,A r \\,."'.1
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Books:
Animesh K. Dutta (2OOl) Basic Biostatistics and Its Application. New Central Book

Agency (P) Ltd. Kolkata.
p.K. Banerjee (2006) Introduction to Biostatistics. 3'd edition. S. Chand & Company

Ltd.
C.S.V. Murlhy (2003) Bioinformatics. First Edition, Himalaya Publishing House.

S.C. Rastogi, Namita Mendiratta, Parag Rastogi (2003) Bioinformatics: Concepts,

Skills and Applications, CBS Publishers and Distributors, New Delhi.

C. Subramanian (2004) A Text Book of Bioinformatics. Dominant Publishers and

Distributors, New Delhi.

David W. Mount (2005) Bioinformatics: sequence and genome analysis. Second

edition. CBS Publishers and Distributors, New Delhi, Bangalore (India)'

David W. Mount (2004) Bioinformatics: sequence and genome analysis; CSHL

press

1.

2.

J.

4.

5.

6.

7.

8. C.S.V. Murthy (2003) Bioinformatics. First Edition, Himalaya Publishing House.

9. Johnathan Pevsner (20i5) Bioinformatics and Functional, 3nd edition.

1,0. Rosner, B. (2000). Fundamentals of Biostatistics. Boston, MA: Duxbury Press-

1 1. Lesk, A. M. (2002).Introduction to Bioinformatics. Oxfbrd: Oxford University

Press.

t2. Mount, D. W. (2001). Bioinformatics: Sequence and Genome Analysis. Cold Spring

Harbor, NY: Cold Spring Harbor Laboratory Press.

13. Baxevanis, A. D., & Ouellette, B. F. (2001). Bioinformatics: a Practical Guide to the

Analysis of Genes and Proteins. New York: Wiley-Interscience.

14. Pevsner, J. (2015). Bioinformatics and Functional Genomics. Hoboken, NJ': Wiley-

Blackwell.

15. Bourne, P. E,., & Gu, J. (2009). Structural Bioinformatics. Hoboken, NJ: Wiley-Liss.

V,ffiJW
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List of Practical's:-

Biostatistics

Computer Application

1:

2.

J.

4.

5.

Calculate the mean value of given 20 leaves.

Calculate the median of the given sample of 20 leaves.

Find out the mode value of given 20 leaves.

To complete correlation of leaf length & breadth of a given leaf sample.

To perfbrm the t-test for the given data of sample. (Leaves)

To perform the Chi- Square test for the given data.

To calculate Standard deviation from the data (Sample).

Bioinformatics

Draw Histogram, Pie, Graph, Line graph.

Slide preparation.

Use of Internet in Research.

Perform spreadsheet application.

Compute statistical tools.

Search nucleotide sequence of a target gene on NCBI website and BLAST it.

Find out amino acid sequence of a particular protein from protein database available
on public domain and compare it with other proteins.

1.

2.
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School of Studies in Biotechnology
Semester II

Paper 6: Molecular Biology
M.M.80

Unit I
1. Infoduction to Molecular Biology

2. DNA Replication - Prokaryotic and eukaryotic DNA replication, Mechanics of DNA
replication. Enzymes and accessory proteins involved in DNA replication.

3. DNA Repair and Recombination. Homologous recombination - Holiday junction, gene

targeting, FLP/FRT and Cre/Lox recombination, RecA and other recombinases.

tlnit II
1. Transcription - Prokaryotic transcription: RNA polymerase, Regulatory elements and

mechanisms of transcription regulation, Transcription termination.
2. Transcription Eukaryotic transcription: RNA polymerase, General and specific

transcription factors, Regulatory elements and mechanisms of transcription regulation.
Modification in RNA - 5'- cap formation, Transcription termination, 3'- end processing

and polyadenylation, Splicing, Editing, Nuclear export of mRNA, mRNA stability

Unit III
1. Translation Prokaryotic and Eukaryotic translation, the translation machinery,

Mechanisms of initiation, elongation and termination, Regulation of translation, co - and

post - translational modifications of proteins.

2. Protein Localtzatton - Synthesis of secretary and membrane proteins, Import into nucleus,

mitochondria, chloroplast and peroxisomes, receptor mediated endocytosis.

Unit IV
1. Oncogenes and Tumor Suppressor Genes - Viral and cellular Oncogenes, tumor suppressor

genes from humans. Structure, Function and mechanism of action of pRB and p53 tumor
suppressor proteins.

Antisense and Ribozyme technology - Molecular mechanism of Antisense molecules,
inhibition of splicing, polyadenylation and translation, disruption of RNA structure and

capping, Biochemistry of ribozyme; hammer - head, hairpin and other ribozymes,
strategies for designing ribozymes, Applications of Antisense and ribozyme technologies.

Molecular Mapping of genome - Genetic and physical maps, physical mapping and map -
based cloning, Southern and fluorescence in situ hybridization for genome analysis,
Chromosome micro dissection and micro cloning.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type

2.

a
J.

questions (at least one from each unit) will be asked. E,Fph question will covprneqtire
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Books:
1. Gerald Karp (2007) Cell and molecular biology, 5th Edition'

2. Lewis J. Klein smith and Valerie M. Kish (2002) Principles of cell and molecular biology,

Third Edition.

3. Richard M. Twyman (1998) Advanced Molecular Biology, First South Asian Edition,Viva

Books Pvt. Ltd.

Be,njamin Lewin (2007) Gene IX, 9tr, Edition, Jones and Barlett Publishers.

J.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner (2007) Molecular

Biology of the Gene, 6u, Edition, Beniamin Cummings Publishing Company Inc.

TA Brown (2002) Genomes 2'd Edition; Bios Scientific Publishers.

Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Anthony

Bretscher, Hidde Ploegh and Paul Matsudaira (2008) Molecular Cell Biology, 6th Edition;

WH Freeman.

8. Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plant, 2nd

edition.

9 . M. Debnath (201 1) Tools and Techniques in Biotechnology.

10. Alberls, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, P. (2008). Molecular

Biology of the Cell (5th Ed.). New York: Garland Science.

11. Lodish, H. F. (2016). Molecular Cell Biology (8th Ed.). New York: W.H. Freeman.

12. Cooper, G. M., & Hausman, R. E. (2013). The Cell: a Molecular Approach (6th Ed.).

Whshington: ASM ; Sunderland.

List of Practical:-

Extraction of DNA from plant leaves by CTAB methods.

Estimation of plant genomic DNA by Spectrophotometer methods.

Separation of plant genomic DNA by Agarose gel electrophoresis.

Extraction of DNA from animal cells.

E,stimation of animal genomic DNA by Spectrophotometer methods.

Separation of animal genomic DNA by Agarose gel electrophoresis.

Separation of Bacterial proteins by verlical SDS-PAGE electrophoresis'

Extraction of RNA from Yeast cells.

Estimation of Yeast cellular RNA by Spectrophotometer methods.

4.

5.

6.

7.

(\wg-gtb, \\'Wo 
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School of Studies in Biotechnology
Semester II

Paper 7: Plant Biotechnology 
M.M. g0

Unit I

1. Introduction to cell and tissue culture, tissue culture as a technique to produce novel plants
and hybrids.

2. Tissue culture media (composition and preparation)
3. Initiation and maintenance of callus and suspension culture; single cell clones.
4. Organogenesis; somatic embryogenesis; transfer and establishment of whole plants in soil
5. Shoot tip culture: Rapid clonal propagation and production of virus free plant

Unit II

1. Embryo culture and embryo rescue

2. Anther, pollen and ovary culture for production of haploid plants and homozygous lines
3. Protoplast isolation, culture and fusion; selection of hybrid cells and regeneration of hyblid

plants; symmetric and asymmetric hybrids, cybrids.
4. Germplasm conservation - Cryopreservation and slow growth cultures

Unit III

1. Plant transformation technology: Basis of tumor formation, Mechanism of DNA transfer,
Features of TI and RI plasmids, role of virulence genes, use of Ti and Ri as vectors, binary
vectors, markers, use of reporter genes, 35S and other promoters, multiple gene transfers,
particle bombardment, electroporation, microinj ection.

2. Chloroplast Transformation: Advantages, vectors
3. Application of plant transformation for productivity and perfbrmance: herbicide resistance,

insect resistance, Bt genes, Non - Bt like protease inhibitors & amylase inhibitors, virus
resistance, nucleocapsid gene, disease resistance, PR proteins, nematode resistance, abiotic
stress, long shelf-life of fruits and flowers, male sterile lines, bar and barnase systems.

Unit IV

1. Metabolic Engineering and Industrial Products: plant secondary metabolites, control
mechanisms and manipulation of phenylpropanoid pathway, shikimate pathway,
biodegradable plastics, therapeutic proteins, antibodies, edible vaccines.
Molecular Marker -RFLP maps, linkage analysis, RAPD markers, STS, microsatellites,
SCAR (Sequence characteized amplified regions), SSCP (Single strand conformational
polymorphism), AFLP, ffi&p based cloning, molecular marker assisted selection.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each/uestion will cover entire

2.

(4) units of the paper.

2{r2fi-21}
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Books:- )

1. Razdan MK (2010) Introduction to Plant Tissue Culture 2'd Edition; Oxford & Ibh

Publishing Co. Pvt Ltd.

2. Vasil IK (1994) Plant Cell and Tissue Culture: Springer.

3. Bhojwani SS and Razdan MK(1996) Plant Tissue Culture; Elsevier.

4. TJ Fu, G Singh and WR Curtis (Eds) (1999) Plant Cell and Tissue Culture for the

production of Food Ingredient. Kluwer Academic/Plenum Press.

5. J Hammond, P McGarvey & V Yusibov (Eds)(2000) Plant Biotechnology, Springer Verlag.

6. H.S. Chawla (1998) Biotechnology in Crop Improvement, International Book Distributing

Company.

7. H.S. Chawla (2000) Introduction to plant biotechnology. Oxford & IBH Publishing Co. (P)

Ltd.

8. B.D. Singh, (2004) Biotecirnology. Expending Holizons. First Edition. Kalyani Publishers,

Ludhiana.

9. Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plant,2'd

edition.

10. M. Debnath (2011) Tools and Techniques in Biotechnology

11. Slater, A., Scott, N. W., & Fowler, M. R. (2008). Plant Biotechnology: an Introduction to

Genetic Engineering. Oxford: Oxford University Press.

12. Glick, B. R., & Pasternak, J. J. (2010). Molecular Biotechnology: Principles and

Applications of Recombinant DNA. Washington, D.C.: ASM Press.

13. Brown, T. A. (2006). Gene Cloning and DNA Analysis: an Introduction. Oxford: Blackwell

Pub.

14. Primrose, S. B., & Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics.

Malden, MA: Blackwell Pub.

List of Practical's:-

1. Media preparation

2. Meristem / bud culture, shoot multiplication & rooting

3. Callus culture

4. Organogenesis

5. Somatic embryogenesis

6. Plantlet acclimatization

7. Embryo culture

8. Extraction of DNA from plant

9. Estimation of plant DNA by Agarose gel electrophoresis and S

t^ ! \,k^\Wr 
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School of Studies in Biotechnology
Semester II

Paper 8: Macromolecules and Enzymology

Unit I

1. Macromolecules and supra molecules assemblies
systems,

2. Molecular assemblies like membranes, ribosomes,
3. Sequencing of proteins and nucleic acids.

M.M.80

- Types of rnacromolecules in biological

extracellular matrix. chromatin

Unit II

1. Protein - protein and protein - ligand interactions, physical and chemical methods of study.

I

2. Conformational properties of polynuleotides and polysaccharides - secondary and tefiiary
structural features and their analysis * theoretical and experimental; protein folding -
biophysical and cellular aspects

Ilnit III

1. Enzyme catalysis in solution - kinetics and thermodynamic analysis, effects of organic
solvents on enzyme catalysis and structural consequences.

2. Physical and chemical methods for immobilization of enzyme.

3. Glyco and lipoproteins - structure and function

Unit IV !

1. Protein denaturation

2. Ribozymes and Catalytic antibodies - Functional proteins - structure and drug targets
(enzymes and receptors)

3. Nucleic acid hybridizatron - structural analysis and biological study.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short a (about 75 words)
type questions (two from each unit), and 5 long answer (aby'ut 150 words) ffpe
questions (at least one from each unit) will be asked. Each qfstion will cover entire
(4) units of the paper.

0
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Books:
Nelson and Cox (2009) Principles of Biochemistry, 5th Edition.
,Albert L. Lehninger(20O5) Biochemistry, Second Edition.

Todd and Howards Mason (2004) Text book of Biochemistry, Fourth Edition.

Jeremy M. Berg, John L. Tymoczko and Lubert Stryer (2007) Biochemistry, 6th Edition.

Voet D, Voet JG & Pratt CW (2006) Fundamentals of Biochemistry, 2*Edition. Wiley

Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W.

Rodwell, P. Anthony Weil (2007) Harper's Illustrated Biochemistry, 28th Edition

M. Debnath (2011) Tools and Techniques in Biotechnology.

1.

2.
a

4.

5.

6.

7.

List of Practical's:'

1. Qualitative assay of Protein by the Biuret method.

2. 
,To 

estimation of Protein Qualitatively by Folin Lowry Method.

3. Estimation of cholesterol by the method of Crawford

4. Determine the activity of Alkalie Protease.

5. Determine the activity of neutral Protease.

6. Effect of temperature on the activity of o-amylase.

7. Determine the activity of catalase.

8. Determine the activity of urease.

9. Perform protein isolation by SDS PAGE.

i0. Enzyme kinetics.

V\,f'W"
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I

Time: 6 hrs.

Lab. Course 3

Based on Theory PaPers 5,6

Q.1 Experiment based on Theory paper 5 (one major & one minor)

Q.2 Experiment based on Theory paper 6 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Q.5 Sessional

Lab. Course 4

Based on Theory PaPers 7 and 8

Time: 6 hrs.
t

Q.1 Experiment based on Theory paper T (one major & one minor)

Q.2 Experiment based on Theory paper 8 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Q.5 Sessional

Total Marks - 100

30

30

10

10

20

Total Marks - 100

30

30

10

10

20

2{tl9-2fr and
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School of Studies in Biotechnology
Semester III

Scheme of Examination

Paper Code Title of Theory/Practical Paper Marks

External Internal Total

9 Genetic Engineering 80 20 100

10 Bioloey of Immune System 80 20 100

11 Bioprocess Engineering & Technoloey 80 20 100

t2 Environmental Biotechnolo gy 80 20 100

Lab Course 5 Lab Course 5 (Based on paper 9 & 10) BO 20 100
Lab Course 6 Lab Course 6 (Based on paper 11 & 12) 80 20 100

Total Marks 600

\,,rr,w\d*-
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School of Studies in Biotechnology
Semester III

Paper 9: Genetic Engineering
M.M.80

Unit I

1. Scope of Genetic Engineering.
2. Cloning and patenting of life forms. Genetic engineering guidelines.

3. Molecular tools and their application: Restriction enzymes, modification enzymes,

molecular markers.
4. Nucleic acid purification, yield analysis

5. Nucleic acid amplification and its applications

Unit II

1. Gene cloning vectors: Plasmids, bacteriphages, phagemids, cosmids, Artificial
chromosomes
Restriction Mapping of DNA Fragments and Map Construction, Nucleic acid sequencing.

cDNA synthesis and cloning: rnRNA enrichment, reverse transcription, DNA primers,

linkers, adaptors and their chemical synthesis, Library construction and screening.

Cloning interacting genes - Two and three hybrid systems. Nucleic acid micro array assay.

III'

Site - directed mutagenesis and protein engineering.
DNA Transfection, Southern blot, Northern blot, Western blot, Primer extension, 51

mapping, RNase protection assay, and reporter assays.

Expression Strategies for hetrologous genes: Vector engineering and codon optimization,
host engineering; expression in bacteria, expression in Yeast, expression in insects and

insect cells, expression in mammalian cells, expression in plants

Phage display: Technique and applications

2.
aJ.

4.

Unit.

J.

4.

1.

2.

1.

2.

Ilnit IV

Processing of recombinant Proteins: Purification and refolding, charucterizatron of
recombinant proteins, stabilization of proteins.
T * DNA and transposon tagging: Role of gene tagging in gene analysis, t - DNA and

transposon tagging, Identification and isolation of genes through T - DNA or transposon;

Targeted gene replacement, Chromosome engineering. Cisgenesis, intragenesis and

genome editing by CRISPR-CAS
Gene therapy: Vector engineering. Strategies of gene delivery - Viral & non-viral, gene

knockout, gene augmentation, gene correction / gene editing, gene regulation and silencing

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (aboutrl5O words) type
questions (at least one from each unit) will be asked. Each questipfi will -cover entire
(4) units of the paper.

1J.
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Books:

1. philip M. Gilmaritin (2005) Molecular Plant Biology. Edition oxford University Press.

2. TA Brown (2005) Gene Cloning and DNA Analysis. 4th Edition.

3. Rusell and Peter (2002) Genetics Edition. Pearson Education, Inc, San Francisco.

4. Old and Primrose (2001) Principles of Gene Manipulation. 6th Edition.

5. B.D. Singh (2004) Biotechnology: An Expanding Horizons, 1't Edition.

6. W.H. Elliott and D. C. Elliott (2001) Biochemical and Molecular Biology. 2nd Edition.

7. Eldon John Gardner. Michael J. Simmons and Peter Snustad (1991) Principles of Genetics.

Eigth Edition, John Wiley and Sons, INC'
g. Benjamin Lewin (2OOl) Genes IX. 9th Edition Pearson Education International.

9. HD Kumar (2003) Modern Concepts of Biotechnology. Third reprint Edition, Vikas

Publishing House. Pvt. Ltd.

10. Brown TA (2006) Genomes, 3rd ed. Garland Science'

11.James D Watson, Richard M. Myers, Amy A. Caudy and Jan A. Witkowski (2007)

Recombinant DNA: Genes and Genomes 3'd Edition; WH Freeman.

12. Sandy primrose and Richard Twyman (2006) Principles of Gene Manipulation and

Genomics 7tl' Edition; Wiley-Blackwell.

13. Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plant, 2'd

edition.

14. Choudhuri, S and DB Carlson (2008) Genomics: Fundamentals and applications, 1st

edition.

15. M. Debnath (2011) Tools and Techniques in Biotechnology.

16. Green, M. R., & Sambrook, J. (2012). Molecular Cloning: a Laboratory Manual. Cold

Spring Harbor, NY: Cold Spring Harbor Laboratory Press'

List of Practical's:-

Extraction of DNA from E.coli. Bacteria.

Estimation of bacterial DNA by Spectrophotometer methods'

Separation of bacterial genomic DNA by Agarose gel electrophoresis.

Hot phenol method for preparation of total cellular RNA from E.coli.

Estimation of cellular RNA by Spectrophotometer methods'

Restriction digestion of DNA with restriction enzymes.

Ligation of DNA.

Isolation of plasmid DNA from E.coli.

DNA amplification bY PCR.

nxMt\W \l\,Mr
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School of Studies in Biotechnology
Semester III

Paper 10: BiologY of immune sYstem
M.M.80

Unit I

1. Introduction - Phylogeny of immune system, innate and acquired immunity, Clonal nature

of immune response.

2. Organization and structure of lymphoid organs.

3. Ndture and biology of antigens and super antigens'

4. Antibody structure and function; antibody engineering

5. Antigen - antibody interactions

Unit II

1. Major histocompatibility complex

2. BCR & TCR, generation of diversity.
3. Complement sYstem.

4. Cells of immune system - Hematopoiesis and differentiation, Lymphocyte traffrcking, B -
lymphocyte, T - lymphocyte, Macrophages, Dendritic cells, Natural Killer and lymphokine

activated killer cells, Eosinophils, Neutrophils and Mast cells.

Unit III

1. Regulation of immune response - Antigen processing and presentation, generation of
humoral and cell mediated immune responses; Activation of B - and T - lymphocytes;

cytokines and their role in immune regulation; T - cell regulation, MHC restriction;

Immunological tolerance.
2. Cell - mediated cytotoxicity: Mechanism of T cell and NK cell mediated lysis, Antibody

dependent cell mediated cytotoxicity, and macrophage mediated c1'totoxicity.

3. Hypersensitivity, Autoimmunity.

Unit IV

1. Transplantation: General concept and Application
2. Immunity to infectious agents (intracellular parasites (malaria), helminthes, bacterial

(tubercuiosis), viruses, (AIDS) infections and other congenital and acquired

immunodefi ciencies, vaccines.

3. Hybridoma Technology and Monoclonal antibodies

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
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L/

Books:-
1. Thornas J. Kindt, Barbara A. Osborne and Richard A. Goldsby (2007) Immunology,6th

Edition; WH Freeman.

2. Peter Delves, Seamus Martin, Dennis Burton, Ivan Roitt (2006) Roitt's Essential

Immunology, 1 1th Edition; Wiley-Blackwell.

3. H.D. Kumar (2003) Modern Concepts of Biotechnology 3'd Edition, Vikas Publishing

House. Pvt. Ltd.

4. K. Banerjee andN. Banerjee (2006) Fundamental of Microbiology and Immunology, First

Edition. New Central Book Agency (P) Ltd. I(olkata.

5. Brbstoff J, Seaddin JK, Male D, Roitt IM.( 2002) Clinical Immunology,6tn Edition, Gower

Medical publishing.

6. Abul K. Abbas, Andrew H. Lichtman, & Shiv Pillai (2007) Cellular and Molecular

immunology; Elsevier Inc

7. M. Debnath (2011) Tools and Techniques in Biotechnology.

8. Kindt, T. J., Goldsby, R. A., Osborne, B. A., & Kuby, J. (2006). Kuby Immunology. New

York: W.H. Freeman.
g. Murphy, K., Travers, P., Walpott, M., & .Ianeway, C. (2012). Janeway's Immunobiology.

New York: Garland Science.

10. Paul, W. E. (2012). Fundamental Immunology. New York: Raven Press.

List of Practical's:-

1. Enumeration of WBC in blood sample.

2. Preparation of a blood smear and differential blood count'

3. To separate serum from the given blood sample.

4. To determine Albumin Globulin ratio in given serum sample.

5. Estimation of serum protein by Folin Lowry test.

6. Isolation of Immunoglobulin.

7 . Separation of serum protein by SDS PAGE.

8. Detection of class specific Antibody by Double Diffusion method.

9. Observe Ag-Ab interaction by Immunoelectrophoresis.

10. Observe Ag-Ab interaction by connter current Immunoelectrophoresis.

1 1. Study of Agglutination reaction

12. Study of ELISA technique.

13. Immuno difTusion test.

14. Blood group determination by slide agglutination reaction.

VtMrr'PWdd\{#,,
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School of Studies in Biotechnology
Semester III

Paper 11: Bioprocess Engineering & Technology

Unit I

1. Introduction to Bioprocess Engineering.
2. Kinetic of microbial growth and death

3. Isolation, Preservation and Maintenance of industrial Microorganisms.
4. Media for industrial fermentation
5. Air and Media Sterilization

Unit II

M.M.80

1. Types of fermentation processes: Bioreactors-Analysis of batch, Fed - batch and

continuous bioreactors, stability of microbial reactors, analysis of mixed microbial
populations, specialized reactors (pulsed, fluidized, photo bioreactors).
Measurement and control of bioprocess parameters.

Unit III

Downstream processing: Introduction, Removal of microbial cells and solid matter, foam

reparation, precipitation, filtration, centrifugation, cell disruption, liquid - liquid extraction,

clrromatography. Membrane process, Drying and crystallization, Effluent treatment: D.O.C.

and C.O.D. treatment and disposal of effluents.
Whole cell Immobilization and their industrial applications.

IV

Industrial production of chemicals: Alcohol (ethanol), Acids (citric acetic and gluconic),

solvents (glycerol, acetone, butanol), Antibiotics (penicillin, streptomycin, tetracycline),
Amino acids (lysine, glutamic acid), Single cell protein. Use of microbes in mineral
beneficiation and oil recovery.

2. Introduction to food technology: Elementary idea of canning and packing, Sterilization and

pasteurization, of food products, technology of typical food/food products (bread, cheese,

idli), Food preservation.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover entire

2.

1.

2.

Unit

1.

(4) units of the paper. \ n !

Biotechnology (Academic sessio * 2019-2f.l
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Books:-
1. Shuler ML and Kargi F (2002) Bioprocess Engineering: Basic concepts. 2nd Edition,

Prentice Hall, Engelwood Cliffs.

2. Stanbury and Whittaker (1997) Principles of Sterilization techniques, First Indian reprint

Edition. Aditya Book (P) Ltd. New Delhi.

3. Michael .T. Waites (2008) Industrial microbiology: an introduction 7t1' Edition; Wiley-

Blackwell.

4. Damien and Devies (1994) Microbial Technology.

5. LE Casida (1994) Industrial Microbiology

6. H Patel (2003) Industrial Microbiology. 4th Edition.

7. KS Rilgrami and AK Pandey (1998) Introduction to Biotechnology. Edition 2nd.

8. U Satayanarayan(2005) Biotechnology. First Edition Books and Allied (P) Ltd. Kolkata.

g. Baily.IE and Ollis DF. (1986) Biochemical Engineering fundamentals,2nd Edition,

McGraw-Hill Book Co., New York'

i0. Mansi EMTEL, Bryle CFA (2007) Fermentation Microbiology and Biotechnology. 2nd

Edition, Taylor & Francis Ltd, UK,

1 1. Shara L. Aranoff, Daniel R. Pearson, Deanna Tanner Okun, Irving A. Williamson, Dean A'

Pinkert (2009) Industrial Biotechnology; Nova Science.

i2. M. Debnath (2011) Tools and Techniques in Biotechnology'

13. Stanbury, P. F., & Whitaker, A. (2010). Principles of Fermentation Technology. Oxford:

Pergamon Press.

14. El-Mansi, M., & Bryce, C. F. (2007). Fermentation Microbiology and Biotechnology. Boca

Raton: CRC/Taylor & Francis.

15. Lee, Y. K. (2013). Microbial Biotechnology: Principles and Applications. Hackensack, NJ:

World Scientific.

List of Practical's:-

1. Isolation and identification of microorganisms from industrial waste water.

Z. Determination of thermal death point (TDP) and thermal death time (TDT) of microorganism

(Bacteria and Fungi).

3. To study the production of citric acid

quantitative test.

4. To study the bacterial growth curve.

5. To study the fungal growth curve.

6. Enzyme kinetics.

7. Bio-ethanol production.

by Aspergillus niger and also qualitative and
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School of Studies in Biotechnology
Semester III

Paper 12: Environmental Biotechnology
M.M.80

Unit I

1. Environment: Basic concepts and issues.

2. Environmental Pollution: Types of pollution, Methods for the measurement of pollution;

Methodology of environmental management the problem solving approach, its

limitations.
3. Air pollution and its control through Biotechnology

Unit II

Water pollution and its control: Water as a scarce natural resource, sources of water

pollution, Need for water management, Measurement of water pollution, waste water

collection, waste water treatment - physical, chemical and biological treatment processes

Microbiology of waste water treatments, aerobic process: Activated sludge, oxidation

ditches, trickling filter, towers, rotating discs, rotating drums, oxidation ponds.

Anaerobic process: Anaerobic digestion, anaerobic filters, Up flow anaerobic sludge

blanket reactors.

Unit III

1. Treatment schemes for waste waters of dairy, distillery, tannery, sugar, antibiotic industries.

Bioremediation
2. Xenobiotics in Environment - Ecological considerations, oil pollution, surfactants,

pe;ticides.

Unit IV

1.

2.

1. Biopesticides in integrated pest management.

2. Solid wastes: Sources and management (composting, wormiculture
production).

3. Global Environmental Problems: Ozone depletion, UV * B, green house -
rain, their impact and biotechnological approaches for management.

4. Role of National organization in Biotechnology.

and methane

effect and acid

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (abo/t 150 words) type
questions (at least one from each unit) will be asked. Elch q ion will cover entire
(4) units of the paper.

\\W* A.
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Books:-
1. Gareth G. Evans, Judy Furlong (2011) Environmental Biotechnology: Theory and

Application. 2"d Edition; John Wiley and Sons

2. Hans-Joachim Jcirdening, Josef Winter (2005) Environmental biotechnology: concepts and

applications ; Wiley-VCH.
3. Indu Shekhar Thakur (2006) Environmental Biotechnology: Basic concepts and

Applications. First Edition. I. I(. International Pvt. Ltd.

4. A.K. Chatterj\ (2002) Introduction to Environmental Biotechnology. First Edition. Prentice

Hall of India Pvt. Ltd. New Delhi.

Manoj Tiwari, Kapil Khulbe and Archana Tiwari (2007) Environmental Studies. First

Edition, L K. International Publishing House Pvt. Ltd.

H.D. Kumar (2003) Modem Concepts of Biotechnology. Third reprint Edition, Vikas

Publishing House. Pvt. Ltd.

7. B.D. Singh (2004) Biotechnology: Expanding Horizons, 1't Edition. Kalyani Publishers.

8. Alan Scragg (2005) Environmental Biotechnology First Edition, reprinted. Oxford

University Press.

9. L Y Kun(2003)Microbial Biotechnology: Principles and applications.

10. M. Debnath (2011)Tools and Techniques in Biotechnology.

11.B. Ritmann and P. L. McCarty, (2000), Environmental Biotechnology: Principle &

Applications, 2nd Ed., McGraw Hill Science.

List of Practical's:-

1. To determine the total suspended solids of water.(TSS)

2. To'determine the total dissolved solids of water.(TDS)

3. Determination of Dissolved oxygen (DO) of water.

4. Determination of chemical oxygen demand (COD) of water.

5. Determination of biochemical oxygen demand (BOD) of water.

6. To screen the antagonism betweenTrichoderma sp. and Curvularia sp.

7. Determination of eff-ect of lungicide on the groMh of fungi (Trichoderma sp.).

8. Effect of fungicide on the antagonism between Trichoderma sp. and Curvularia sp.

9. To determine the Most Probable number (MPN) of a given water sample.

5.

6.

/b-
-/
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Lab. Course 5

Based on Theory Papers 9, 10

Time: 6 hrs.

Q.1 Experiment based on Theory paper 9 (one major & one minor)

Q.2 Experiment based on Theory paper 10 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Q.5 Sessional

Lab. Course 6

Based on Theory Papers ll and 12
!

Time: 6 hrs.

Q.1 Experiment based on Theory paper 11 (one major & one minor)

Q.2 Experiment based on Theory paper 12 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Total Marks - 100

30

30

10

10

20

Total Marks - 100

30

30

10

10

20

+
Q.5 Sessional
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School of Studies in Biotechnology
Semester IV

Scheme of Examination

Paper Code Title of Theory/Practical PaPer Marks

External Internal Total

13 IPR, Biosafety, Bioethics and

Nanobiotechnology

80 20 100

T4 Advance techniques in Biotechnology 80 20 100

15 Animal Biotechnology 80 20 100

16 Genomics & Proteomics 80 20 100

Lab Course 7 Based on paper 13 &,14 80 20 100

Lab Course 8 Based on paper 15 & 16 80 20 100

Total Marks 600

d
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School of Studies in Biotechnology
Semester IV

Paper 13: IPR, Biosafety, Bioethics and Nanobiotechnology

Unit - I

1. IPR : Introduction to intellectual property; types of
related rights, plagiarism, industrial design, traditional
protection of new GMOs; International framework for
R&D.

M.M.80

IP: patents, trademarks, copyright &
knowledge, geographical indications,
the protection of IP; IP as a factor in

2. Entrepreneurship in bio-business : Introduction and scope in Bio-entrepreneurship, Types

of bio-industries Strategy and operations of bio-sector firms; Entrepreneurship development

program of public and private agencies (MSME, DBT, BIRAC, Make In India).

Unit II

1. Biosafety - introduction; historical background; introduction to biological safety cabinets;

primary containment for biohazards; biosafety levels; GRAS organisms, biosafety levels of
pathogenic microorganisms; definition of GMOs; principles of environmental risk assessment

and food and feed satbty assessment

2. Bioethics cloning and stem cell research, Human, plants, microbes and animal

experimentation, animal rights/welfare, Agricultural biotechnology - Genetically engineered

food, Protection of environment and biodiversity - biopiracy.

Unit - III

1. Nanobiotechnology Introduction to Nanobiotechnology: Concepts, historical perspective;

Different formats of nanomaterials and applications;

Cellular Nanostructures; Nanopores; Bimolecular motors; Synthesis and characterization of
different nanomaterials.

Unit - IV

Nanoparlicles for diagnostics; concepts of smaft stimuli responsive nanoparticles,

implications in cancer therapy,

Nanodevices for biosensor development

Thin films: synthesis and applications.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)

2.

1.

2.

a

type questions (two from each unit), and 5 long answer (abouf 150 words) typg
questions (at least one from each unit) will be asked. Rrqh N.#" will cover entiy',6\

(4) units of the pap
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Books:-
1. Onetti, A., & Zucchella, A. Business Modeling for Life Science and Biotech Companies:

Creating Value and Competitive Advantage with the Milestone Bridge. Routledge.

Jordan, J. F. (2014). Innovation, Commercialization, and Start-Ups in Life Sciences.

London: CRC Press.

Desai, V. (2009). The Dynamics of Entrepreneurial Development and Management. Neu'

Delhi: Himalaya Pub. House.

Ganguli, P. (2001). intellectual Property Rights: Unleashing the Knowledge Economy.New

Delhi: Tata McGraw-Hill Pub.

5. Nritional IPR Policy, Department of Industrial Policy & Promotion, Ministry of Commerce,

GoI

6. National Porlal of India. http://www.archive.india.gov.in

7 . N ational Biodiversity Authority. http ://www.nbaindia.org

8. Recombinant DNA Safety Guidelines (1990) Department of Biotechnology, Ministry of
Science and Technology, Govt. of India. Retrieved from-

http :/iwww. envfor. nic. inldivisions/csurv/geac/annex- 5.pdf

9. Recombinant DNA Safety Guidelines, 1990 Department of Biotechnology, Ministry of
Science and Technology. Govt. of India. Retrieved from-

http : //www. envfor.nic. in/divisions/csurv/geac/annex-5 .pdf

i0. Wolt, J. D., Keese, P., Raybould, A., Fitzpatrick, J. W., Burachik, M., Gray, A., Wu, F.

(2009) Problem Formulation in the Environmental Risk Assessment for Genetically

Modified Plants. Transgenic Research, 19(3), 425-436. doi:10.10011s11.248-009-9321-9

11.Cr7ig, W., Tepfer, M., Degrassi, G., & Ripandelli, D. (2008) An Overview of General

Features of Risk Assessments of Genetically Modified Crops. Euphi,tica, 164(3),853-880.

doi : 1 0. 1 007is 1 068 l -007 -9643 -8

12. Guidelines for Safety Assessment of Foods Derived from Genetically Engineered Plants.

2008.

13. Guidelines and Standard Operating Procedures for Confined Field Trials of Regulated

Genetically Engineered Plants. 2008. Retrieved from

http://www.igmoris.nic.inlguidelines 1 .asp

Alonso, G. M. (2013). Safety Assessment of Food and Feed Derived from GM Crops:

Using Problem Formulation to Ensure "Fit for Purpose" Risk Assessments. Retrieved from

http://biosafety.icgeb.org/inhousepublicationscollectionbiosafetyreviews

Sandra J. Rosenthal, David W. Wright (2005) Nanobiotechnology Protocols. Humana Press

Inc.999 Riverview Drive, Suite, 208, Totowa, New Jersery..

PC Trivedi (2008) Nanobiotechnology. Pointer Publishers.

G[, Hornyak, HF Tibbals, and J Dutta (2008) Fundamentals of Nanotechnology.

Rita Khare (2013) Concepts in Nano Biotechnology.

Shimasaki, C. D. (2014). Biotechnology Entrepreneurship: Starting, Managing, and

Leading Biotech Companies. Amsterdam: Elsevier. Academic Press is an imprint of
Elsevier.

20. Complete Reference to Intellectual Property Rights Laws. (2007). Snow White

Oct.

21. Kuhse, H. (2010). Bioethics: an Anthology. Malden, MA: Blackwell.

2.

a
J,

4.

t4.

15.

16.

t7.
18.

t9.

22. W orld Intellectual Property Organisation. http ://www. wipo. int
23. David S. Goodsell, (1004); Bionanotechnology: fessons fromNatq

Publication
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List of Practical's:-

1. Synthesis ofNanomaterials.

2. Characterization of Nanomaterials.

3. Plagiarism detection by using different online plagiarism-tools.

4. Write-down guidelines for GMO.

5. Find and list-out bio-safety rules for food & beverage.

6. List out IPR of a researcher.

7. Find and list-out different bio-safety rules to be followed in the laboratories.

8. Find and list-out different bio-safety rules to be considered during management

biohazard materials.

of
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School of Studies in Biotechnology
Semester IV

Paper 14: Advanced techniques in Biotechnology

M.M.80
Unit I

1. Principles and application of: Centrifugation, Chromatography (Paper, Thin layer, gas and

liquid chromatography, LCMS), Electrophoresis.

2. RIA and autoradiography in biology, ELISA.

Unit II

Principles and application of Thermocycler
Microicopy: Light and compound microscopes, Confocal microscopy, Scanning &
Electron microscopy, Phase Contrast and fluorescence microscopy.

Unit III

1. Principles and application of DNA micro aray

Z. Principles and application of: Colorimetry, Spectrophotometry, densitometry, Fluorescence

spectrophotometrY.

3. Molecular structure determination using NMR and X- ray diffraction

Unit IV

1. Principles and application of Cytophotometry

2. Flow cytometry

3. Southern, Nofihern, and Western Blotting.

4. DNA sequencer

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)

questions (at least one from each unit) will be asked. Each tion will cover entire
(4) units of the paper.

1.

2.

/?!o t,+-__Z-/<3/Kl/y \@\^rvffi
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Books:-

1. K. Wilson and J. Walker (2018) Principle and Techniques of Biotechnology and

Molecular Biotechnology. Cambridge University Press.

Upadhya and Upadhya(2009) Biophysical Chemistry. Mumbai : Himalaya Pub. House'

David, L. Nelson and Michael, M. Cox Lehniger (2008) Principal of Biochemistrl. 5'1'

Edition. W.H. Freeman and Company, New York.

Anthony J.F. Griffiths, William M. Gelbart, Richard C. Lewontin and Jeffrey H. Miller;

(l9c)9 )Modern Genetic Analysis. Publisher W. H. Freeman.

Ralf Portner (2013) Animal cell biotechnology: methods and protocols. Humana Press.

M. Debnath (2011) Tools and Techniques in Biotechnology.

Campbell, L D. (2012). Biophysical Techniques. Oxford: Oxford University Press.

Serdyuk, I. N., Zaccai, N. R., & Zaccai, G. (2007). Methods in Molecular Biophysics:

Structure, Dynamics, Function. Cambridge: Cambridge University Press.

Rajagopal Vadivambal, Digvir S. Jayas. (2015). Bio-Imaging: Principles, Techniques,

and Applications. ISBN 9781466593611 - CAT# K20618.

10. Alberto Diaspro, Marc A. M. J. van Zandvoorl. (2016). Super-Resolution Imaging in

Biomedicine. ISBN 9781482244342 - CAT# K23483.

List of Practical's:-

Perform various advance laboratory techniques, like -
1. Centrifugation.

2. Chromatography.

3. SpectrophotometrY.

4. Electrophoresis.

5. Perform the advance biotechnological techniques, like - ELISA, PCR, Southern

blotting, etc.

,MV"MW

2.
a

4.

5.

6.

7.

8.

9.
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School of Studies in Biotechnology
Semester IV

Paper 15: Animal Biotechnology
M.M.80

Unit I

1. Animal cell: Structure and organrzation
2. Equipment's and materials for animal cell culture
3. Primary and established cell line cultures.
4. Constituents of culture media and their application
5. Application of animal cell culture

Unit II

1. Biology and characterizationof the cultured cells, measuring parameters of growth
2. Basic techniques of mammalian cell culture in vitro; disaggregating of tissue and primary

culture; maintenance of cell culture; cell separation
3. Scaling - up of animal cell culture.
4. Cell synchronization: Cell growth stages

5. Cell cloning: Basic techniques for cell cloning
6. Cell transformation: Characteristics of transformed cells

Unit III

1. Stem cell cultures, embryonic stem cells and their applications.
2. Cell culture based vaccines: General introduction, Vaccines for Malaria and AIDS
3. Somatic cell genetics.
4. Ethical issues in relation to animal biotechnology

Lrnit IV

Transgenic animals: Mice, Sheep, Birds and Fish
Apoptosis.
Tissue engineering: Elementary idea of tissue engineering, Artificial skin, arlificial
cartilage

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
fype questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover entire
(4) units of the paper.

1.

2.
a
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Books:-

1. RW Masters (2000) Animal Cell Culture Practical Approach: Oxford University Press.

2. Ralf P<irtner (2007) Animal cell biotechnology. Humana Press.

3. M Clynes (2012) Animal Cell Culture Techniques'

4. Nigel Jenkins (1999) Animal Cell Biotechnology methods and Protocols. Humana Press,

Totowa, New JerseY.

5. B.D. Singh lliotechnolog_v (2004) Expencling I'Iorizons. first Edition. Kal5.''ani Publishers,

Lurlhiata.
6. U Satyanar ayata(2005) Biotechnology. Books and Allied (P) Ltd., Kolkata.

List of Prhctical's:-

1. Extraction, estimation and separation of DNA from blood

2. Extraction, estimation and separation of DNA from spleen

3. Extraction, estimation and separation of DNA fi'om muscle tissue

4. To perform mechanical disaggregation of soft tissues of chick, for recovery of cells.

5. To perform enzymatic disaggregation of tissue, for recovery of cells.

t@-- wffim6 \ X.r', 
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School of Studies in Biotechnology
Semester IV

Paper 16: Genomics & Proteomics

UNIT _ I
1. Genomics - General introduction, Types of genomics, Structural

genomics, Comparative genomics, Genome sequencing, Genome

genomics
2. Plant Genomics
3. Genomics in medicine: Gene medicine, Disease models, The impact of genomics on

medicine

i

I]NIT _ II
1. Human genome project, Methods of gene sequencing: - Random shotgun sequencing, EST.

Whole g"rro*. shotgun sequencing, Genome prediction and gene counting, Single

nucleotide PolYmorPhisms (SNPs)

Z. Comparative Genomics: Sequence comparison, Comparative genomics in bacteria,

Comparative genomics in Eukaryotes & organelles

UNIT - III
1. Proteomics - General concept, Gene

proteomics and Functional proteomics

2. Methods of study the protein, Protein

application of proteomics

UNIT _ IV
1. Future of proteomics, Analysis of protein structure,

2. protein-Protein interactions, Protein database, Global analysis of protein, Expression

analysis and characterization of protein

NOTE: Questions will be asked as per the new policy of question paper. In which, 20

-rttipt. choice questions (covering entire syllabus of the paper), 8 very short answer

(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)

type questions (two from each unit), and 5 long answer (about 150 words) tYpe

questions (at least one from each unit) will be asked. Each question will cover entire

(4) units of the paper.

M.M.80

genomics, Functional
mapping, Future of

and Protein, Types of proteomics, Structural

alrays, protein chips, System biology, Practical

rW,
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Books:-
1. Primrose & Twyman (2013) Principles of Gene Manipulation and Genomics.

2. TA Brown (2015) Gene cloning and DNA analysis: An introduction.

3. Guido Grandi (2004) Genomics, Proteomics & Vaccines.

4. Primrose & Twyman (2008) Genomics: Application in Human biology.

5. Introduction to molecular Genetics and Genomics; JBH Publication

6. Timothy Palzkill (2002) Proteomics.

7. U Satyanarayana (2005) Biotechnology. Books and Allied (P) Ltd., Kolkata.

8. P.K. Gupta (2004) Biotechnology and Genomics. Rastogi Publication.
g. S Choudhuri and DB Carlson (2008) Genomics: Fundamentals and applications, 1st

edition

10. Johathan Pevsnev (2015) Bioinformatics and Functional. 3nd edition.

List of Practical's:-

1. Find out and study the sequence similarity by BLAST & FASTA.

2. To study the genome map from NCBI resource.

3. To study the basic functionality of genome by genome browser.

4. Study the whole genome of Hepatitis B virus and Human Mitochondrial Genome using

genome databases of Gene Bank.

5. Study the single nucleotide polymorphism (SNP) of human genome using SNP databases

of NCBI (Example: MTHFR gene)

6. Study the Sequence comparison in bacterial genome using Gene Bank (165 Ribosomal

DNA sequence of Rlckettsia sp.)

7. To study the Multiple Alignment Sequence by using CLUSTAL OMEGA tools.

8. To determine the sequence of database of RNA families by using Rfam.

9. To retrieve the protein sequence by Swiss Prot database

10. Study the Protein protein and Protein nucleotide interaction using Gene Bank databases

(Example : Human 40S ribosome)

Practical References : -

1. Shui Qing Ye (2007) Bioinformatics: A Practical Approach. Chapman & Hall Taylor &
Francis Gen.

z, Mount D. W (2005) Bioinformatics - Sequence & Genome Analysis. CBS Publishers &
Distributors (Pvt) Ltd.

Bela Tiwari (2007) Introductory Bioinformatics For Users: The Practicals.

Griffiths-Jones S, Bateman A, Marshall M, Khanna A, Eddy SR (2003).

family database". Nucleic Acids Res. 31 (1): a39-41.

?q!fu t(,/* wffim,

3.

4.
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Lab. Course 7

Based on Theory PaPers 13,14

Time:6 hrs.

Q.1 Experiment based on Theory paper 13 (one major & one minor)

Q.2 Experiment based on Theory paper 14 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Q.5 Sessional

!

Time: 6 hrs.

Lab. Course 8

Based on Theory PaPers L5 and 16

Q.1 Experiment based on Theory paper 15 (one major & one minor)

Q.2 Experiment based on Theory paper 16 (one major & one minor)

Q.3 Spotting based on Theory papers

Q.4 Viva Voce.

Q.5 Sessional

Total Marks - 100

30

30

10

10

20

Total Marks - 100

30

30

10

10

20
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Proiect

Proiect Work External Internal Total

Dissertation 240 60 300

Seminar based on Project 160 40 200

Viva-voce 80 20 100

Total 600

1. A student of lv semester will have the option to opt for project *ol[i! lieu of four theory

papers and two lab courses provided he/she secures at-least 65% or more marks in

aggregate in semester I and ll'

2. The project has to be carried out in recognized national laboratories or UGC

recognized universities. No student will be allowed to carry out project in private

laboratories/ college/ institutions, excluding the colleges recognized as research

"enters 
by the RDC of Pt. Ravishankar shukla University, Raipur'

3. The valuation of all the projects will be carried out by the external examiner and HoD of

UTD or its nominee at the UTD Centre'

The project work should be related to the field of Biotechnology. The project report should include

declaration by the candidate, certificate by the supervisor, acknowledgement, title and introduction

along with the following Points:

1. Introduction

2. Review of Literature

Materials and Methods

Results & Discussion

Summary

Bibliography

aJ.

4.

5.

6.

tw,,
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EXAMINATION SCHEME  
M.Sc. examination will be conducted in four SEMESTERS. Each semester exam shall consist 

 

of FOUR THEORY PAPERS AND TWO LAB COURSES. 
 

 

SEMESTER –I (20 CREDIT)  

THEORY (16 CREDIT) 
 

PAPER 
Number 
and 
Paper 
Code COURSE    CREDIT DURATION INTERNAL THEORY TOTAL 

         ASSESSMENT MARKS MARKS 
            

1 (CH–
101) GROUP THEORY AND 4 4 Hrs 20  80 100 

 CHEMISTRY OF METAL         

 COMPLEXES           
            

2 (CH–
102) CONCEPTS IN ORGANIC 4 4 Hrs 20  80 100 

 CHEMISTRY           
           

3 (CH–
103) QUANTUM CHEMISTRY, 4 4 Hrs 20  80 100 

 THERMODYNAMICS AND         

 CHEMICAL DYNAMICS - I         
            

4 (CH–
104) THEORY AND APPLICATIONS 4 4 Hrs 20  80 100 

 OF SPECTROSCOPY-I          
          

 PRACTICAL (4 CREDIT)         
            

PAPER 
Number 
and 
paper 
code COURSE      CREDIT  DURATION  MARKS 

            

5 (CH–
105) Lab Course - I     2  8 Hrs  100  

            

6 (CH–
106) Lab Course - II     2  8 Hrs  100  

             

 

SEMESTER –II (20 CREDIT)  
THEORY (16 CREDIT) 

 

PAPER 
Number 
and 
paper 
code COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 

     ASSESSMENT MARKS MARKS 
        

1 (CH–
201) TRANSITION METAL 4 4 Hrs 20 80 100 

 COMPLEXES       
       

Page 185 of 2144



2 (CH–
202) REACTION MECHANISMS 4 4 Hrs 20 80 100 

       

3 (CH–
203) QUANTUM CHEMISTRY, 4 4 Hrs 20 80 100 

 THERMODYNAMICS AND      

 CHEMICAL DYNAMICS - II      
        

4 (CH–
204) THEORY AND 4 4 Hrs 20 80 100 

 APPLICATIONS OF      

 SPECTROSCOPY-II       
         
 
 

 

1 
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PRACTICAL (4 CREDIT) 
 

PAPER 
Number 
and 
paper 
code COURSE CREDIT DURATION MARKS 

     

5 (CH–
205) Lab Course - III 2 8 Hrs. 100 

     

6 (CH–
206) Lab Course - IV 2 8 Hrs. 100 

     

 

SEMESTER –III (20 CREDIT)  
THEORY (16 CREDIT) 

 

PAPER 
Number 
and 
paper 
code COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 

     ASSESSMENT MARKS MARKS 

1 (CH–
301) RESONANCE  4 4 Hrs 20 80 100 

 SPECTROSCOPY,       

 PHOTOCHEMISTRY AND      

 ORGANOCATALYSIS      
        

2 (CH–
302) CHEMISTRY OF 4 4 Hrs 20 80 100 

 BIOMOLECULES       
        

3 (CH–
303) CATALYSIS, SOLID 4 4 Hrs 20 80 100 

 STATE AND SURFACE      

 CHEMISTRY       
        

4 (CH–
304) ANALYTICAL  4 4 Hrs 20 80 100 

 TECHNIQUES AND      

 DATA ANALYSIS       
        

 

PRACTICAL (4 CREDIT) 
 

PAPER 
Number 
and 
paper 
code COURSE CREDIT DURATION MARKS 

     

5 (CH–
305) Lab Course - V 2 8 Hrs. 100 

     

6 (CH–
306) Lab Course - VI 2 8 Hrs. 100 
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SEMESTER –IV (20 CREDIT) 
 

THEORY (16 CREDIT) 
 

PAPER 
Number 
and 
paper 
code COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 

     ASSESSMENT MARKS MARKS 
        

1 (CH–
401) INSTRUMENTAL  4 4 Hrs 20 80 100 

 METHODS OF      

 ANALYSIS       
        

 NATURAL       

 PRODUCTS  AND       

2 (CH–
402) MEDICINAL  4 4 Hrs 20 80 100 

 CHEMISTRY       
        

3 (CH–
403) MATERIAL AND 4 4 Hrs 20 80 100 

 NUCLEAR       

 CHEMISTRY       
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   ENVIRONMENTAL &           

   APPLIED CHEMICAL           

 

4 (CH–
404)  ANALYSIS 4  4 Hrs  20 80  100      

 

 

      

              

              
               
 

OR 

OPTIONAL PAPERS  

 

CH-404 a MEDICINAL CHEMISTRY  
       404 b CHEMISTRY OF SURFACTANTS  

404 c CHEMISTRY AND APPLICATION OF PESTICIDES 
 

MOLECULAR SYMMETRY, COORDINATION AND 
ORGANOMETALLIC 404 d CHEMISTRY  
404 e NANOCHEMISTRY  
404 f CHEMISTRY OF NATURAL PRODUCTS  
404 g POLYMERS  
404 h FORENSIC CHEMISTRY 

             
 

PRACTICAL (4 CREDIT) 

PAPER Number and 

paper code COURSE 

CREDIT DURATION MARKS 

5 (CH-405) Lab course VII or seminar 2 8 Hrs 100 

6 (CH-406) Lab course VIII 2 8 Hrs 100 

Or 

7 (CH-407) Project Work 2 --------- 100 

8 (CH-408) Seminar 2 ----------- 100 

 

 

SCHEME FOR LABORATORY EXPERIMENT EXAMINATION 
 

EXPERIMENT MARKS 
Object-1 30 
Object -2 30 

Viva-voce 20 
Sessional Marks 20 

TOTAL MARKS 100  
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FIRST SEMESTER 
 

PAPER NO 1. CH –101 
 

GROUP THEORY AND CHEMISTRY OF METAL COMPLEXES  
Max. Marks 80 

 

UNIT - I 
 

SYMMETRY AND GROUP THEORY IN CHEMISTRY: Symmetry elements and symmetry 
operation, definitions of group, subgroup, relation between orders of a finite group and 
its subgroup. Conjugacy relation and classes. Point symmetry group. Schoenflies 

symbols, representations of groups by matrices (representation for the Cn, Cnv, Cnh,  

Dnh, etc. groups to be worked out explicitly). Character of a representation. The 
great orthogonality theorem (without proof) and its importance. Character tables 
and their use in spectroscopy. 

 

UNIT - II 
 

A. METAL-LIGAND BONDING: Limitation of crystal field theory, molecular orbital 
theory, octahedral, tetrahedral and square planar complexes, bonding and molecular 
orbital theory. 

 
B. METAL-COMPLEXES: Metal carbonyls, structure and bonding, vibrational spectra of 

metal carbonyls for bonding and structural elucidation, important reactions of metal 
carbonyls; preparation, bonding, structure and important reactions of transition 
metal nitrosyl, dinitrogen and dioxygen complexes; tertiary phosphine as ligand. 

 

UNIT –III 
 

A. METAL–LIGAND EQUILIBRA IN SOLUTION: Stepwise and overall formation constants 
and their interaction, trends in stepwise constants, factors affecting the stability of 
metal complexes with reference to the nature of metal ion and ligand, chelate effect 
and its thermodynamic origin, determination of binary formation constants by pH-
metry and spectrophotometry. 

 
B. ISOPOLY ACID AND HETEROPOLYACID: Isopoly and heteropoly acids of Mo and W. 

Preparation, properties and structure. Classification, Preparation, properties and 
structures of borides, carbides, nitrides and silicides. Silicates- classification and 
Structure, Silicones- preparation, properties and application. 

 

UNIT – IV 
 

A. METAL CLUSTERS: Higher boranes, carboranes, metalloboranes and 
metallocarboranes. Metal carbnonyl and halide cluster, compounds with metal-metal 
multiple bonds. 

B. CHAINS: catenation, heterocatenation, intercatenation. 
C. RINGS: Borazines, phosphazines. 

 

BOOK SUGGESTED: 

 
1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley. 
2. Inorganic Chemistry, J.E. Huhey, Harpes and Row. 
3. Chemistry of the Elements, N.N. Greenwood and A. Earnshow, Pergamon.

  

4. Comprehensive Coordination Chemistry Eds. G. Wilkinson, R.D. Gillars and J.A. McCleverty, Pergamon. 
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PAPER NO 2. CH –102 
 

CONCEPTS IN ORGANIC CHEMISTRY 
 

 
Max. Marks 80  

UNIT - I 
 

A. NATURE OF BONDING IN ORGANIC MOLECULES: Localized and Delocalized chemical bond, 
conjugation and cross-conjugation, Bonding in Fullerenes, Bonds weaker than covalent, addition 
compounds, 

 
Crown ether complexes and cryptands. Inclusion compounds, Cyclodextrins, Catenanes and 
Rotaxanes. 

 
B. AROMATICITY: Aromaticity in benzonoid and non-benzenoid compounds, Huckel anti-aromaticity, 

homo-aromaticity. PMO approach for Aromaticity, Annulenes. 
 

UNIT - II 
 

A. CONFORMATIONAL ANALYSIS: Conformational analysis of cycloalkanes, decalins, effect of 
conformation on reactivity, conformation of sugars, steric strain due to unavoidable crowding. 

 
B. STEREOCHEMISTRY: Elements of symmetry, chirality, molecules with more than one chiral center, 

methods of resolution, optical purity, stereospecific and stereoselective synthesis. Asymmetric 
synthesis. Optical activity in the absence of chiral carbon - Biphenyls, allenes and spiranes, chirality 
due to helical shape. 

 

UNIT - III 
 

A. REACTION INTERMEDIATES: Generation, structure, stability and reactivity of carbocations, 
carbanions, free radicals, carbenes and nitrenes. Sandmeyer reaction, Free radical rearrangement 
and Hunsdiecker reaction. 

B. ELIMINATION REACTIONS: The E2, E1 and E1cB mechanisms. Orientation of the double bond. Reactivity, effects 
of substrate structures, attacking base, the leaving group and the medium. 

 

UNIT - IV 
 

PERICYCLIC REACTIONS: Classification of pericyclic reactions. Woodward-Hoffmann correlation 
diagrams. FMO and PMO approach. Electrocyclic reactions - conrotatory and disrotatory motions, 
4n, 4n+2 and allyl systems. Cycloadditions - antrafacial and suprafacial additions, 4n and 4n+2 
system, 2+2 addition of ketenes, 1,3 dipolar cycloadditions and cheleotropic reactions. Sigmatropic 
rearrangements - suprafacial and antarafacial shifts of H, sigmatrophic shifts involving carbon 
moieties, 3,3- and 5,5- sigmatropic rearrangements. Claisen, Cope and Aza-Cope rearrangements. 
Ene reaction. 

 

 

BOOKS SUGGESTED: 
 

1. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, Plenum. 
2. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman. 
3. Structures and Mechanism in Organic Chemistry, C. K. Ingold, Cornell University Press. 
4. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice-Hall. 
5. Modern Organic Reactions, H. O. House, Benjamin. 
6. Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackle Academic and Professional. 
7. Pericyclic Reactions, S. M. Mukherji, Macmillan, India. 
8. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmillian. 
9. Stereochemistry of Organic Compounds, D. Nasipuri, New Age International. 
10. Some Modern Methods of Organic Synthesis, W. Carruthers, Cambridge Univ. Press. 
11. Rodd’s Chemistry of Carbon Compounds, Ed. S. Coff 
12. Organic Chemistry, Vol 2, I. L. Finar, ELBS. 
13. Stereo selective Synthesis: A Practical Approach, M. Nogradi, and VCH.  
14. Organic Chemistry, Paula Yurkanis Bruice, Pearson Education. 
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PAPER NO 3. CH –103 
 

QUANTUM CHEMISTRY, THERMODYNAMICS AND CHEMICAL DYNAMICS - I  
Max. Marks 80 

 

UNIT - I 
A. MATHEMATICAL CONCEPTS IN QUANTUM CHEMISTRY:  

Vector  quantities and their  properties.  Complex  numbers  and Coordinate  transformation. 
Differential and Integral Calculus, Basic rules of differentiation and Integration applications. 

 
B. The Schrodinger equation and postulates of quantum mechanics. Discussion of solutions of the 

Schrodinger equation to some model systems viz Particle in a box, the harmonic oscillator, the rigid 
rotator, the hydrogen atom. 

 

 

UNIT –II 
 

BASICS OF THERMODYNAMICS: Maxwell’s thermodynamic relations, Vant’s Hoff hypothesis. Partial 
molar volume and partial molar heat content. Chemical potential, Gibbs-Duhem equation, variation 
of chemical potential with temperature and pressure. Chemical potential of ideal gases, pure solids, 
liquids and mixture of ideal gases. Activity and Fugacity, Determination of Fugacity, Variation of 
Fugacity with Temperature and Pressure. 

 

UNIT –III 
 

ELECTROCHEMISTRY–I: Electrochemistry of solution. Debye-Huckel Onsager treatment and its 
extension, ion solvent interactions. Debye-Huckel Limiting Law. Debye-Huckel theory for activity 
coefficient of electrolytic solutions. Determination of activity and activity coefficient, ionic strength, 
Thermodynamics of electrified interface equations. Derivation of electro-capillarity, Lippmann 
equation (surface excess), methods of determination. 

 

UNIT –IV 
 

CHEMICAL DYNAMICS –I: Methods of determining rate laws, consecutive reactions, collision theory 
of reaction rates, steric factor, Activated complex theory, kinetic salt effects, steady state kinetics, 
and thermodynamic and kinetic control of reactions. Dynamic chain (Hydrogen-bromine and 
Hydrogen-chlorine reactions) and Oscillatory reactions (Belousov-Zhabotinsky reaction etc.) 

 

 

BOOKS SUGGESTED : 
 

1. Physical Chemistry, P.W. Atkins, ELBS. 
2. Coulson’s Valence, R. McWeeny, ELBS. 
3. Chemical Kinetics, K. J. Laidler, Pearson. 
4. Kinetics and Mechanism of Chemical Transformations, J. Rajaraman and J. Kuriacose, McMillan. 
5. Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Reddy, Plenum. 
6. Thermodynamics for Chemists, S. Glasstone EWP. 
7. An Introduction to Electrochemistry S. Glasstone EWP. 
8. Organic Chemist's Book of Orbitals. L. Salem and W.L. Jorgensen, Academic Press 
9. The Physical Basis of Organic Chemistry, H. Maskill, Oxford University Press  
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PAPER NO 4. CH - 104 
 

THEORY AND APPLICATIONS OF SPECTROSCOPY- I  
Max. Marks 80 

 

UNIT - I  
UNIFYING PRINCIPLES: 

 
Electromagnetic radiation, interaction of electromagnetic radiation with matter-absorption, 
emission transmission, reflection, dispersion, polarization and scattering, Uncertainty relation and 
natural line width and natural line broadening, transition probability, selection rules, intensity of 
spectral lines, Born-Oppenheimer approximation, rotational, vibrational and electronic energy levels. 
Region of spectrum, representation of spectra, F.T. spectroscopy, computer averaging, lasers. 

 
UNIT- II  

MICROWAVE SPECTROSCOPY: 
 

Classification of molecules in term of their internal rotation mechanism, determination of rotation 
energy of diatomic and polyatomic molecules, intensities of rotational spectral lines, effect of 

isotopic substitution on diatomic and polyatomic molecules, intensities of rotational spectral lines 
and parameters of rotational energy of linear and the transition frequencies, non-rigid rotators, 

spectral lines and parameters of rotational energy of linear and symmetric top polyatomic 

molecules. Application in determination of bond length. 
 

UNIT- III 
INFRA RED SPECTROSCOPY: 

 
Introduction,  simple  and  anharmonic  oscillators  in  vibrational  spectroscopy, diatomic-vibrating  
rotator, Modes of vibration in polyatomic molecules, vibration-coupling, Fourier  Transform IR 

 
spectroscopy: instrumentation, interferometric spectrophotometer, sample handling, Factors 

 
influencing vibrational frequencies, Application of IR spectroscopy: Interpretation of IR spectra of  
normal  alkanes,  aromatic hydrocarbons,  alcohols, phenols, aldehydes,  ketones,  ethers,  esters, 

 
carboxylic acids, amines and amides.  
. 

 
UNIT- IV  

RAMAN SPECTROSCOPY: 
 

Classical and quantum theories of Raman effect, pure rotational, vibrational and vibrational-rotational 
Raman spectra, selection rules, mutual exclusion principle, Resonance Raman spectroscopy, Coherent anti 
Stokes Raman spectroscopy (CARS), Instrumentation , Application of Raman effect in molecular structures, 

Raman activity of molecular vibration, structure of CO2, H2O, N2O, SO2, NO3
-, CIF3. 

 

BOOKS SUGGESTED 

 

1. Modern Spectroscopy, J.M. Hollas, John Wiley.  
2. Fundamentals of Molecular Spectroscopy, C.N. Banwell.  
3. Spectroscopy, B.K. Sharma, Goel Publication.  
4. Organic Spectroscopy: Principles and Applications, Jag Mohan, Narosa Publication. 

 
5. Spectroscopy Methods in Organic Chemistry, D.H. Williams & I. Fleming, Tata Mcgraw-Hill Publication. 

 
6. Spectrophometric Identification of Organic Compounds, R.M. Silversteion & F. X. Webster, John 

Wiley Publication. 
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PAPER NO 5. CH - 105 
 

LABORATORY COURSE–I 

 
Max. Marks 100 

 
1. QUALITATIVE ANALYSIS OF MIXTURE CONTAINING EIGHT RADICALS INCLUDING TWO LESS 

COMMON METAL FROM AMONG THE FOLLOWING BY SEMI MICRO METHOD. 
1) Basic Radicals : 

 
Ag, Pb, Hg, Bi, Cu, Cd, As, Sb, Sn, Fe, Al, Cr, Zn, Mn, Co, Ni, Ba, Sr, Ca, Mg, Na, K, Ce, Th, Zr, W, Te, 
Ti, Mo, U, V, Be, Li, Au, Pt. 

2) Acid Radicals : 
 

Carbonate, Sulphite, Sulphide, Nitrite, Nitrate, Acetate, Flouride. Chloride, Bromide, Iodide, 
Sulphate, Borate, Oxalate, Phosphate, Silicate, Thiosulphate, Ferrocyanide, Ferricyanide, 
Sulphocyanide, Chromate, Arsenate and Permanganate. 

 
2. QUANTITATIVE ANALYSIS: 

 
Involving separation of two of the following in ores, alloys, or mixtures in solution, one by volumetric 
and the other by gravimetric methods. 

 
3. ESTIMATION OF: 

1) Phosphoric acid in commercial orthophosphoric acid. 
2) Boric acid in borax. 
3) Ammonia in ammonium salts. 
4) Manganese dioxide in pyrolusite. 
5) Available chlorine in bleaching powder. 
6) Hydrogen peroxide in commercial samples. 

 
4.  PREPARATIONS:- 

 
Preparation of selected inorganic compound and their studies by I.R. electronic spectra, Mössbauer, 
E.S.R. and magnetic susceptibility measurements. Handling of air and moisture sensitive compounds 

(1) VO (acac)2 
(2) TiO(C9H8NO)2. 2H2O 
(3) cis-K [Cr(C2O4)2 (H2O)2] 

(4) Na [Cr (NH3)2 (SCN)4] 
(5) Mn (acac)3 
(6) K2[Fe(C2O4)3]  
(7) Prussian Blue, Turnbull’s Blue. 
(8) [Co (NH3)6] [Co (NO2)6] 
(9) cis-[Co(trien) (NO2)2] Cl.H2O 

(10) Hg [Co (SCN)4] 
(11) [Co (Py)2Cl2] 

(12) [Ni (NH3)6] Cl2 
(13) Ni (dmg)2 
(14) [Cu (NH3)4] SO4. H2O 

 
BOOKS SUGGESTED 

 
1. Vogel’s Textbook of Quantitative Analysis, revi Mendham, ELBS. 
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly, Prentice Hall.  
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PAPER NO 6. CH –106 
LABORATORY COURSE –II Max. Marks 100 

 
ADSORPTION/SURFACE CHEMISTRY  
1. Surface Tension - Concentration relationship for solutions (Gibbs equation). 

 
2. To verify the Freundlich and Langmuir Adsorption isotherms using acetic acid/Oxalic acid and 

activated charcoal. 
3. Determination of CMC of surfactants. 

 
PHASE EQUILIBRIA 
1. To Construct the Phase diagram for three component system (e.g., chloroform-acetic acid-water). 

 
CHEMICAL KINETICS 

 
1. Determination of the effect of (a) Change of temperature (b) Change of concentration of reactants 

and catalyst and (c) Ionic strength of the media on the velocity constant of hydrolysis of an 
ester/ionic reactions. 

2. Determination of the velocity constant of hydrolysis of an ester/ionic reaction in micellar media. 
3. Determination of the rate constant for the decomposition of hydrogen peroxide by Fe3+ and Cu2+ ions.  
4. Determination of the primary salt effect on the kinetics of ionic reactions and testing of the Bronsted 

relationship (iodide ion is oxidized by persulphate ion). 
 

SOLUTIONS/MOLECULAR WEIGHTS 
1. Determination of molecular weight of non-volatile substances by Landsberger method. 
2. Determination of Molar masses of Naphthelene/acetanilide. 
3. Molecular weight of polymers by viscosity measurements. 

 
CONDUCTOMETRY 

 
1. Determination of the velocity constant, order of the reaction and energy of activation for 

saponification of ethyl acetate by sodium hydroxide conductometrically.  
2. Determination of solubility and solubility product of sparingly soluble salts (e.g., PbSO4, BaSO4) 

conductometrically. 

3. Determination of pKa of Acetic acid and verification of Ostwald dilution law. 
 

POTENTIOMETRY/pH METRY 
 

1. Determination of the strength of strong and weak acids in a given mixture using a potentiometer/pH 
meter. 

 
2. Determination of the dissociation constatnt of acetic acid in DMSO, DMF, acetone and dioxane by 

titrating it with KOH. 
3. Determination of the dissociation constant of monobasic/dibasic acid by Albert-Serjeant method. 

4. Determination of Redox potential of Fe++/Fe+++ system. 
5. Determination of rate constant for hydrolysis/inversion of sugar using a polarimeter.  
6. Enzyme kinetics –inversion of sucrose.  
7. Determine the specific and molecular rotation of optically active substances. 

 
BOOKS SUGGESTED 
1. Experiments and Techniques in Organic Chemistry, D.Pasto, C. Johnson and M.Miller, Prentice Hall. 
2. Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Heath. 
3. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold. 

Handbook of Organic Analysis –Qualitative and Quantitative, H. Clark, Adward Arnold. 
4. Vogel’s Textbook of Practical Organic Chemistry, 
5. Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.  
6. Findley’s Practical Physical Chemistry, B.P. Levi  

Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill. 
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SECOND SEMESTER 
 
 

PAPER NO1 . CH - 201 
 

TRANSITION METAL COMPLEXES 
 

Max. Marks 80 
 

UNIT - I 
 

REACTION MECHANISM OF TRANSITION METAL COMPLEXES: Energy profile of a reaction, reactivity 
of metal complexes, inert and labile complexes, kinetic application of valence bond and crystal field 
theories, kinetics of octahedral substitution, anation reactions, reactions without metal ligand bond 
cleavage. Substitution reactions in square planar complexes, the trans effect. Redox reactions, 
electron transfer reactions, mechanism of one electron transfer reactions, outer sphere type 
reactions, cross reactions and Marcus-Hush theory, inner sphere type reactions. 

 

UNIT - II 
ELECTRONIC SPECTRA AND MAGNETIC PROPERTIES OF TRANSITION METAL COMPLEXES: 

 
Spectroscopic ground states, Correlation, Orgel and Tanabe-Sugano diagrams for transition metal 
complexes (d1-d9 states), Selection rules, mechanism for break down of the selection rules, intensity 
of absorption, band width, spectra of d-d metal complexes of the type [M (H2O)] n+, spin free and 
spin paired ML6 complexes of other geometries, Calculations of Dq, B and parameters, spin 
forbidden transitions, effect of spin-orbit coupling, Spectrochemical and Nephelauxetic series. 
Magnetic properties of complexes of various geometries based on crystal field model, spin free-spin 
paired equillibria in octahedral stereochemistry. 

 

UNIT - III 
 

A. TRANSITION METAL COMPLEXES: Transition metal complexes with unsaturated organic molecules, 
alkanes, allyl, diene dienyl, arene and trienyl complex, preparations, properties, nature of bonding 
and structure features. Imporant reaction relating to nucleophilic and electrophilic attack on ligands 
and organic synthesis. 

 
B. TRANSITION METALS COMPOUND WITH BOND TO HYDROGEN: Transition Metals Compounds with 

Bond to Hydrogen. 
 

UNIT-IV 
 

A. ALKYLS AND ARYLS OF TRANSITION METALS: Types, routes of synthesis, stability and decomposition 
pathways, organocopper in organic synthesis.  

B. COMPOUNDS OF TRANSITION METAL - CARBON MULTIPLE BONDS : Alkylidenes, low valent 
carbenes, nature of bond and Structural characteristics.  

C. FLUXIONAL ORGANOMETALLIC COMPOUNDS: Fluxionality and dynamic equilibria in compounds 
such as olefin, -allyl and dienyl complexes. 

 

 

BOOKS SUGGESTED : 

 
1. Principles and applications of organotransition metal chemistry, J.P.Collman, L.S.Hegsdus, J. R. 

Norton and R.G. Finke, University Science Books.  
2. The Organometallic chemistry of the Transition metals, R. H. Crabtree, John Wiley. 
3. Metallo - organic chemistry, A.J. Pearson, Wiley. 
4. Organometallic chemistry, R.C. Mehrotra and A. Singh, New age International. 
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PAPER NO 2. CH - 202 

 

REACTION MECHANISMS 

 
Max. Marks 80 

 
UNIT - I 

A. ALIPHATIC NUCLEOPHILIC SUBSTITUTION: The SN
2, SN

1, mechanisms. The neighbouring group 
mechanism, neighbouring group participation by π and σ bonds, anchimeric assistance. Reactivity 
effects of substrate structure, attacking nucleophile, leaving group and reaction medium, ambident 
nucleophile and regioselectivity.  

B. AROMATIC NUCLEOPHILIC SUBSTITUTION: The SN
1, SN

2
 mechanisms. Reactivity effect of substrate structure, 

leaving group and attacking nucleophile. The von Richter, Sommelet-Hauser, and Smiles rearrangements. 
 

UNIT - II 
A. ALIPHATIC ELECTROPHILIC SUBSTITUTION: Mechanisms of- SE

2 SE
1, electrophilic substitution 

accompanied by double bond shifts. Effect of substrates, leaving group and the solvent polarity on 
the reactivity.  

B. AROMATIC ELECTROPHILIC SUBSTITUTION: The arenium ion mechanism, orientation and reactivity. 
 

The ortho/para ratio, ipso attack, orienation in other ring systems.Θ Reactivity-Effect of substrates 
and electrophilles. Vilsmeir reaction and Gattermann-Koch reaction. 

 

UNIT - III 
 

ADDITION TO CARBON-CARBON MULTIPLE BONDS: Mechanistic and stereochemical aspects of 
addition reactions involving electrophiles, nucleophiles and free radicals, regio- and 
chemoselectivity. Addition to cyclopropane ring. Hydrogenation of double and triple bonds, 
hydrogenation of aromatic rings Hydroboration, Micheal reaction. Shrapless asymetric epoxdation. 

 

UNIT - IV 
 

ADDITION TO CARBON-HETERO MULTIPLE BONDS: Mechanism of metal hydride reduction of 
saturated and unsaturated carbonyl compounds, acids esters and nitriles.Addition of Grignard 
Reagents, Organo-Zinc and Organo-lithium to carbonyls and unsaturated carbonyl compounds, 
Wittig reaction. 
Mechanism of condensation reactions involving enolates - Aldol, Knoevenagel and Stobbe reactions. 
Hydrolysis of esters and amides, ammonolysis of esters. 

 

 

BOOKS SUGGESTED : 
 

1. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March,Johan Wiley. 
2. Modern Organic Reactions, H. O. House, Benjamin. 
3. Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackle Academic & Professional. 
4. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman. 
5. Structures and Mechanism in Organic Chemistry, C. K. Ingold, Cornell University Press. 
6. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmillian  
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PAPER NO 3. CH –203 
 

QUANTUM CHEMISTRY, THERMODYNAMICS AND CHEMICAL DYNAMICS - II 
 

Max. Marks 80 
 

UNIT –I 
 

A. APPLICATION OF MATRICES IN QUANTUM CHEMISTRY: Addition and multiplication, inverse and 
transpose of matrices. Determinants, in quantum Chemistry. 

 
B. ANGULAR MOMENTUM IN QUANTUM CHEMISTRY: Angular momentum, angular momentum 

Operators. Eigen functions and Eigen values Angular momentum, ladder operators. 
 

C. APPROXIMATE METHODS: The variation theorem, linear variation principle. Perturbation theory 
(first order and non-degenerate). Applications of variation method and perturbation theory to the 
Helium atom. 

 

UNIT –II 
 

STATISTICAL THERMODYNAMICS: Probability, permutations and combinations concepts of 
probability, Maxwell Boltzmann distribution. Different ensembles and Partition functions 
translational, rotational, vibrational and Electronic. Thermodynamic function using appropriate 
Partition function. Fermi-Dirac and Bose-Einstein Statistics and statistical basis of entropy. Heat 
capacity of solids, Debye and Einstein Models. 

 

 

UNIT –III 
 

ELECTROCHEMISTRY –II: Structure of electrified interfaces. Gouy-Chapman, Stern, Over potentials 
and exchange current density, Derivation of Butler –Volmer equation, Tafel plot. Semiconductor 
interfaces, Theory of double layer at semiconductor, electrolyte solution interfaces, structure of 
double layer interfaces. Effect of light at semiconductor solution interfaces. Electro catalysis 
influence of various parameters. Hydrogen electrode. 

 

UNIT –IV 
 

CHEMICAL DYNAMICS –II: General features of fast reactions by flow method, relaxation method, 
flash photolysis and the nuclear magnetic resonance method. Molecular reaction dynamics, 
Dynamics of molecular motions, probing the transition state, dynamics of barrierless chemical 
reactions in solutions, dynamics of unimolecular reaction. [Lindemann –Hinshelwood , RRK and Rice-
Ramsperger-Kassel-Marcus {RRKM}] theories of unimolecular reactions. 

 

 

BOOKS SUGGESTED : 
 

1. The Chemistry Mathematics Book, E. Steiner, Oxford University Press. 
2. Mathematics for Chemistry, Doggett and Sutclilffe, Longman. 
3. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill. 
4. Chemical Mathematics, D.M, Hirst, Longman. 
5. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall. 
6. Basic Mathematics for Chemists, Tebbutt, Wiley. 
7. Physical Chemistry, P.W. Atkins, ELBS. 
8. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill. 
9. Quantum Chemistry, Ira N. Levine, Prentice Hall. 
10. Coulson’s Valence, R. McWeeny, ELBS. 
11. Chemical Kinetics, K. J. Laidler, Pearson. 
12. Kinetics and Mechanism of Chemical Transformations, J. Rajaraman and J. Kuriacose, McMillan. 
13. Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Reddy, Plenum. 
14. Thermodynamics for Chemists, S. Glasstone EWP. 
15. An Introduction to Electrochemistry S. Glasstone EWP. 
16. Physical Chemistry, Ira N. Levine McGraw Hill. 
17. Physical Chemistry, Silbey, Alberty, Bawendi, John-Wiley. 
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PAPER NO 4 . CH - 204 
 

THEORY AND APPLICATIONS OF SPECTROSCOPY –II  
Max. Marks 80 

UNIT - I 
ULTRAVIOLET AND VISIBLE SPECTROSCOPY: 

 
Introduction, intensity of vibrational-electronic spectra and Frank-Condon principle for dissociation 
energy, rotational fine structure of electronic-vibrational spectra, Shape of some molecular orbitals  

viz., H2, He2, N2, O2. Electronic spectra of organic molecules, chromophores, application of 
electronic spectroscopy: spectrophotometric studies of complex ions, determination of ligand/metal 
ratio in a complex, identification of compounds, determination of stability constants. 

 

UNIT -II 

SCATTERING SPECTROSCOPY: 
 

Principle, instrumentations and application of Auger spectroscopy, Scanning Electron Microscopy, 
Electron diffraction of gases and vapours, The Wierl equation and co-related method. 

 
Theory, instrumentation and application of turbidimetry, nephelometry, fluorometry. 
Fluoroscence and phosphorescence and factors affecting them. 

 

UNIT - III 
MASS SPECTROMETRY: 

 
Introduction, basic principles, separation of the ions in the analyzer, resolution, molecular ion peak, 
mass spectral fragmentation of organic compounds, factors affecting fragmentation, McLafferty 
rearrangement. Instrumentation, Characteristics of mass spectra of Alkanes, Alkenes, Aromatic 
hydrocarbons, Alcohols, Amines. Nitrogen rule, ring rule, Molecular weight and formula 
determination, Gas chromatography-Mass spectrometry. 

 

UNIT - IV 
NUCLEAR RESONANCE SPECTROPHOTOMETRY: 

 
Theory of NMR spectroscopy, interaction of nuclear spin and magnetic moment, chemical shift, 
processional motion of nuclear particles in magnetic field, spin-spin splitting, coupling constants, 
factor affecting the chemical shift, shielding effect, effect of chemical exchange, hydrogen bonding, 
instrumentation of Fourier transform NMR spectrophotometer, structure determination of organic 
compounds, Carbon-13 NMR spectroscopy, Multiplicity-proton (1H) decoupling-noise decoupling, off 
resonance decoupling, selective proton decoupling, chemical shift. 

 

BOOKS SUGGESTED 
 

1. Modern Spectroscopy, J.M. Hollas, John Wiley. 
2. Fundamentals of Molecular Spectroscopy, C.N. Banwell. 
3. Spectroscopy, B.K. Sharma, Goel Publication. 
4. Organic Spectroscopy : Principles and Application, Jag Mohan, Narosa Publication. 

 
5. Spectroscopic Methods in Organic Chemistry, D.H. Williams & I. Fleming, Tata Mcgraw-

Hill Publication. 
 

6. Spectrophometric Identification of Organic Compounds, R.M. Silverstein & F.X. Webster, John 
Wiley Publications.  
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PAPER NO 5. CH - 205 
 

LABORATORY COURSE –III 

 
Max. Marks 100 

 
1. GENERAL METHODS OF SEPARATION AND PURIFICATION OF ORGANIC COMPOUNDS WITH 

SPECIAL REFERENCE TO: 
1) Solvent Extraction 
2) Fractional Crystallization 

 
2. DISTILLATION TECHNIQUIES: 

Simple distillation, steam distillation, Fractional distillation and distillation under reduced pressure. 
 

3. ANALYSIS OF ORGANIC BINARY MIXTURE: 
 

Separation and Identification of organic binary mixtures containing at least one component with 
two substituents. 
(A student is expected to analyse at least 10 different binary mixtures.) 

 
4. PREPARATION OF ORGANIC COMPOUNDS: SINGLE STAGE PREPARATIONS. 

 
1) Acetylation: Synthesis of β-Naphthyl acetate from β-Naphthol / Hydroquinone 

diacetate from Hydroquinone.  
2) Aldol condensation: Dibenzal acetone from benzaldehyde. 
3) Bromination: p-Bromoacetanilide from acetanilide. 
4) Cannizzaro Reaction: Benzoic acid and Benzyl alcohol from benzaldehyde. 
5) Friedel Crafts Reaction: o-Benzoyl Benzoic acid from phthalic anhydride. 
6) Grignard Reaction: Synthesis of triphenylmethanol from benzoic acid, 
7) Oxidation: Adipic acid by chromic acid oxidation of cyclohexanol. 
8) Perkin’s Reaction: Cinnamic acid from benzaldehyde. 

 
9) Sandmeyer Reaction: p-Chlorotoluene from p-toluidine/o-Chlorobenzoic 

acid from anthranilic acid. 
 

10) Schotten Baumann Reaction: β-Naphthyl benzoate from:β-Naphthol / Phenyl benzoate 
from phenol.  

11) Sulphonation Reaction: Sulphanilic acid from aniline. 
 

 
BOOK SUGGESTED : 

 
1. Practical Organic chemistry by A. I. Vogel.  
2. Practical Organic chemistry by Mann and Saunders.  
3. Practical Organic chemistry by Garg and Salija.  
4. The Systematic Identification of Organic compounds, R. L. Shriner and D. Y. Curtin.  
5. Semimicro Qualitative Organic Analysis, N.D. Cheronis, J. B. Entrikin and E. M. Hodnett.  
6. Practical Physical chemistry by Alexander Findlay. 

 
7. Experimental Physical chemistry, D. P. Shoemaker, G. W. Garland and J. W. Niber, Mc Graw Hill 

Interscience.  
8. Findlay’s Practical Physical chemistry, revised B 
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PAPER NO 6. CH –206 

 

LABORATORY COURSE –IV 

 
Max. Marks 100 

 
I. ERROR ANALYSIS AND STATISTICAL DATA ANALYSIS  

1. Linear Regression Analysis 
2. Curve Fitting 
3. Student “t” Test 
4. Data Analysis Using Basic Statistical Parameters 
5. Calibration of volumetric Apparatus, Burette, Pipette Weight Box etc. 

 
II. USE OF COMPUTER PROGRAMMES 

 
The students will learn how to operate a PC and how to run standard programmes and packages. 
Execution of linear regression, X-Y plot, numerical integration and differentiation as well as 
differential equation solution programmes. Monte Carlo and Molecular dynamics. Programmes with 
data preferably from physical chemistry laboratory. Further, the student will operate one or two or 
the packages such as MICROSOFT ECXEL, WORLD, POWERPOINT, SPSS, ORIGIN, MATLAB, EASYPLOT. 

 
III. A. FLAME PHOTOMETRIC DETERMINATIONS 

1. Sodium and potassium when present together. 
2. Sodium/potassium in solid samples. 
3. Solid Sodium and Potassium in Liquid Samples. 
4. Lithium/calcium/barium/strontium. 
5. Cadmium and magnesium in tap water. 

B.  NEPHELOMETRIC DETERMINATIONS 
1. Sulphate 
2. Phosphate 
3. Silver 

 
IV. ELECTROPHORESIS 

1. To separate cations of inorganic salts by paper electrophoresis. 
2. Capillary Electrophoresis of water –soluble Vitamines 

 
V. SPECTROSCOPY 

1. Verification of Beer’s Lambert Law. 
 

2. Determination of stoichiometry and stability constant of inorganic (e.g. ferric –salicylic acid) 
and organic (e.g. amine-iodine) complexes, thiocyanate.  

3. Characterization of the complexes by electronic and IR, UV spectral data. 

4. Determination of Indicator constant (pKa) of methyl red. 
 

BOOK SUGGESTED : 
 

1. Computer and Common Sense, R. Hunt and J. Shelley, Prentice Hall. 
2. Computational Chemistry, A.C. Norris.  
3. Microcomputer Quantum Mechanics, J.P. Killngbeck, Adam Hilger. 
4. Computer Programming in FORTRAN IV, V. Rajaraman, Prentice Hall. 
5. An Introduction to Digital Computer Design, V. Rajaraman and T. Radhakrishnan, Prentice Hall.  
6. Experiments in Chemistry, D.V. Jahagirgar. 
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THIRD SEMESTER 
 

PAPER NO 1. CH - 301 
 

RESONANCE SPECTROSCOPY, PHOTOCHEMISTRY AND ORGANOCATALYSIS 

 
Max. Marks 80 

 

UNIT –I 
 

A. ELECTRON SPIN RESONANCE SPECTROSCOPY: Hyperfine coupling, spin polarization for atoms and 
transition metal ions, spin-orbit coupling and significance of g-tensors, application to transition 
metal complexes (having one unpaired electron). 

 
B. NUCLEAR QUADRUPOLE RESONANCE SPECTROSCOPY: Quadrupole nuclei, quadrupole 

moments, electric field gradient, coupling constant, splitting, applications. 
 

UNIT –II 
 

A. PHOTOELECTRON SPECTROSCOPY: Basic principle both for atoms and molecules; Photo-electric 
effect, ionization process, Koopman’s theorem, Spectra of simple molecules, Auger electron 
spectroscopy, Determination of Dipole moment. 

 
B. PHOTOACOUSTIC SPECTROSCOPY: Basic principle of Photo acoustic Spectroscopy (PAS), PAS –

gases and condensed system Chemical and Surface application. 

UNIT –III 
 

A. PHOTOCHEMICAL REACTIONS : Interaction of electromagnetic radiation with matter, Photophysical 
processes , Stern Volmer equation, types of excitations, fate of excited molecule, quantum yield, 
transfer of excitation energy, Actinometry. 

 
B. DETERMINATION OF REACTION MECHANISM: Classification, rate constants and life times of reactive 

energy states –determination of rate constants of reactions. Effect of light intensity on the rate of 
photochemical reactions. 

 
C. MISCELLANEOUS PHOTOCHEMICAL REACTIONS: Photo-Fries reactions of anilides, Photo-Fries 

rearrangement. Barton reaction. Singlet molecular oxygen reactions. Photochemical formation of 
smog. Photodegradation of polymers, Photochemistry of vision. 

UNIT –IV 
 

A. ORGANOCATALYSIS  
General Principles: Energetic, Catalytic cycles, catalytic efficiency and life time, selectivity. Type of 
organometallic reaction: Ligand substitution, Oxidative addition, reductive elimination and insertion 

 
and deinsertion. Homogeneous catalysis: Hydrogenetion of alkenes, Hydroformylation, Monsanto 
acetic acid synthesis, Wacker oxidation of alkenes, Alkenes metathesis, Palladium-Catalysed C-C 
bond forming reactions, asymmetric oxidation. Heterogenous catalysis: The nature of heterogenous 
catalysts, Fischer- Tropsch synthesis, alkene polymerization. 

BOOK SUGGESTED: 

 
1. Infrared and Raman Spectra: Inorganic and Coordination Compounds, K. Nakamoto, Wiley. 
2. Fundamentals of Photochemsitry, K.K. Rohtagi-Mukherji, Wiley-Eastern. 
3. Essentials of Molecular Photochemistry, A. Gilbert and J. Baggott, Blackwell Scientific Publications. 
4. Molecular Photochemistry, N.J. Turro, W.A. Benjamin. 
5. Introductory Photochemistry, A. Cox and T. Camp, McGraw-Hill. 
6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 
7. Application of Spectroscopy of Organic Compounds, J.R. Dyer, Prentice Hall. 
8. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 
9. Organic Photochemistry, J. Coxon and B. Halton, Cambridge University Press. 

 
10. Shriver & Atkins Inorganic Chemistry: P.Atkins, T.Overtone, J. Rourke, M. Weller, F. Armstrong, 

Oxford University Press  
11. Inorganic Chemistry: C.E. Housecraft, A.G. Sharpe, Pearson Education Limited. 

 
12. Inorganic Chemistry: Principles of Structure and Reactivity: J.E. Huheey, E.A. Keiter, R.L.Keiter, O.K. 

Medhi, Pearson Education  
13. Organometallic Chemistry: A Unified Approach: R.C. Mehrotra, A.Singh, New Age International 

Publishers. 
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PAPER NO 2. CH - 302 
 

CHEMISTRY OF BIOMOLECULES 
 

Max. Marks 80 

UNIT –I 
 

A. BIOENERGETICS: Standard free energy change in biochemical reactions, exergonic, endergonic. 
Hydrolysis of ATP, synthesis of ATP from ADP. 

 
B. ELECTRON TRANSFER IN BIOLOGY: Structure and function of metalloproteins in electron transport 

processes –cytochromes and ion-sulphur proteins, synthetic models. 
 

C. TRANSPORT AND STORAGE OF DIOXYGEN: Heme proteins and oxygen uptake, structure and 
function of haemoglobin, myoglobin, haemocyanins and haemerythrin, model synthetic complexes 
of iron, cobalt and copper. 

UNIT –II 
 

A. METALLOENZYMES: Zinc enzymes –carboxypeptibase and carbonic anhydrase. Iron enzymes – 
catalase, peroxidase and cytochrome P-450. copper enzymes- superoxide dismutase. 
Molybdenum oxatransferase enzymes –xanthine oxidase. 

 
B. ENZYME MODELS: Host-guest chemistry, chiral recognition and catalysis, molecular recognition, 

molecular asymmetry and prochirality. Biomimetic chemistry, Cyclodextrin-based enzyme models, 
calixarenes, ionophores, synthetic enzymes or synzymes. 

UNIT –III 
 

A. ENZYMES : Nomenclature and classification of Enzyme. Induced fit hypothesis, concept and 
identification of active site by the use of inhibitors.  

B. CO-ENZYME CHEMISTRY: Structure and biological functions of coenzyme A, thiamine pyrophosphate, pyridoxal 
phosphate, NAD+, NADP+, FMN, FAD, lipoic acid, vitamin B12.  

C. BIOTECHNOLOGICAL APPLICATIONS OF ENZYMES: Techniques and methods of immobilization of 
enzymes, effect of immobilization on enzyme activity, application of immobilization enzymes in 
medicine and industry. Enzymes and Recombinant DNA Technology. 

UNIT –IV 
 

A. BIOPOLYMER INTERACTIONS: forces involved in biopolymer interaction. Electrostatic charges and 
molecular expansion, hydrophobic forces, dispersion force interactions. Multiple equilibria and 
various types of binding processes in biological systems. Hydrogen ion titration curves. 

 
B. THERMODYNAMICS OF BIOPOLYMER SOLUTIONS: Thermodynamics of biopolymer solution, 

osmotic pressure, membrane equilibrium, muscular contraction and energy generation in 
mechnochemical system. 

 
C. CELL MEMBRANE AND TRANSPORT OF IONS: Structure and functions of cell membrane, ion 

transport through cell membrane, irreversible thermodynamic treatment of membrane transport 
and Nerve conduction. 

BOOK SUGGESTED: 
 

1. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books. 
2. Bioinorganic Chemistry, I. Bertini, H.B. Gray, S.L. Lippard and J.S. Valentine, University Science Books. 
3. Inorganic Biochemistry vols II and I.Ed G.L. Eichhorn, Elservier. 
4. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books. 
5. Bioinorganic Chemistry, I. Bertinin, H.B. Gary, S.J. Lippard and J.S. Valentine, University Science. 
6. Inorganic Biochemistry vols I and II ed. G.L. Eichhorn, Elsevier. 

 
7. Bioorganic Chemistry: A Chemical Approach to Enzyme Action, Hermann Dugas and C. 

Penny, Springer-verlag.  
8. Understanding Enzymes, Trevor palmer, Prentice Hall. 
9. Enzyme Chemistry : Impact and Applications, Ed. Collin J Suckling, Chapman and Hall. 
10. Enzyme Mechanisms Ed, M.I. Page and A. Williams, Royal Society of Chemistry. 
11. Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press. 

 
12. Immobilizaed Enzymes: An Introduction and Applications in Biotechnology, Michael D. Trevan, 

and John Wiley.  
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13. Enzymatic Reaction Mechanisms, C. Walsh, W.H. Freeman. 
14. Enzyme Structure and Mechanisms, A Fersht, W.H. Freeman. 
15. Biochemistry: The Chemical Reacitons of liging cells, D.E. Metzler, Academic Press. 
16. Principles of Biochemistry, A.L. Lehninger, Wroth Publishers. 
17. Biochemistry, L. Stryer, W.H. Freeman. 
18. Biochemistry, J. David Rawn, Neil Patterson. 
19. Biochemistry, Voet and Voet, John Wiley. 
20. Outlines of Biochemistry, E.E. Conn and P.K. Stumpf, John Wiley. 

 
21. Bioorganic Chemistry : A Chemistry Approach to Enzyme Action, H. Dugas and C. Penny, 

Springer-Verlag. 
 

22. Biochemistry and Molecular Biology of Plants, Buchanan, Gruissem and Jones, I.K. International 
Pvt. Ltd. 
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PAPER NO 3. CH –303 
 

CATALYSIS, SOLID STATE AND SURFACE CHEMISTRY  
Max. Marks 80 

 

UNIT –I 
ACIDS, BASES, ELECTROPHILES, NUCLEOPHILES AND CATALYSIS: 

 
Acid-base dissociation, Electronic and structural effects, acidity and basicity. Acidity function and 
their applications. Hard and soft acids and bases. Nucleophilicity scales. Nucleofugacity. The alpha 
effect. Ambivalent Nucleophilies. Acid base catalysis-specific and general catalysis. Bronsted 
catalysis, Enzyme Catalysis. 

 

UNIT –II 
MICELLES AND ADSORPTION : 

 
Micelles : Classification of surface active agents, micellization, hydrophobic interaction, critical 
micellar concentration (CMC), factors affecting the CMC of Surfactants. Thermodynamics of 
micellization - phase separation and mass action models. Reverse micelles, micro-emulsion. Micellar 
Catalysis, Surface tension capillary action, pressure difference across curved surface (Laplace 
equation), vapor pressure of droplets (Kelvin equation), Gibbs adsorption isotherm. 

 

UNIT –III 
SOLID STATE CHEMISTRY - I : 

 
Crystal defects and Non-stoichiometry - Perfect and imperfect crystals, intrinsic and extrinsic defects 
- point defect, line and plane defects, vacancies - Schottky defects and Frankel defects. 
Thermodynamics of Schottky and Frenkel defect, formation of color centres, non-stoichiometry and 
defects. Electronic properties and Band theory of semiconductors. 

 

UNIT –IV 
MACROMOLECULES : 

 
Polymer - Definition types of polymers, electrically conducting, fire resistant, liquid crystal polymers, 
kinetics of polymerization, mechanism of polymerization. 

 
Molecular mass and average molecular mass. Molecular mass determination (Osmometry, 
Viscometry, diffusion and light scattering methods), Sedimentation, chain configuration of 
macromolecules, calculation of average dimensions of various chain structures. 

 

BOOK SUGGESTED : 
 

1. G.W. Castellan, "Physical Chemistry", Addison- Lesley Publishing Co. 
2. E.A. Moelwyn Hughes, "Physical Chemistry", Pergamon Press. 
3. Denbigh, "Chemical Equilibria", D. Van Nostrand. 
4. J. Rose, "Dynamic Physical Chemistry" Sir Issac Pitman and Sons. 
5. Solid state "Chemistry and its Applications, A.R. West, Plenum. 
6. Principle of Solid State H.V. Kar, Wiley Eastern. 
7. Solid State Chemists, D.K. Chakrabarty, New Age International (P) Ltd. 
8. Micelles, Theoretical and Applied Aspects, V. Moral Plenum. 
9. The Chemistry Mathematics Book, E. Steiner, Oxford University Press. 
10. Mathematics for Chemistry, Doggett and Sutcliffe, Longman. 
11. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill. 
12. Chemical Mathematics, D.M. Hirst, Longman. 
13. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall. 
14. Basic Mathematics for Chemists, Tebbutt, Wiley. 
15. Quantum Chemistry, Ira N. Levine, Prentice Hall. 
16. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill. 
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PAPER NO 4. CH –304 
 

ANALYTICAL TECHNIQUES AND DATA ANALYSIS 
 

Max. Marks 80 
 

UNIT –I 
SAMPLE PREPARATION, DEGESTION AND STATISTICAL ANALYSIS 

 
A. Sampling - Collection, Preservation and preparation of sample, Techniques of sampling of solid, 

liquid and gaseous samples, Operation of drying and preparing a solution of the analyte. 
 

Principle, methodology and application of different types of digestions such as acid digestion, 
base digestion, enzymatic and microwave digestion for liquid and solid materials. 

 
B. Evolution and procession of Analytical Data, Precision and Accuracy, Types of Errors, Propagation of 

errors, Normal Distribution Curve, Standard deviation, Confidence limit, Graphical presentation of 
result-method of average, Method of Linear least square, Significant figures, Statistical aid to 
hypothesis of testing- t-test, F-test, Correlation coefficient, Rejection of data. 

 

UNIT –II 
SEPARATION TECHNIQUES 

 
A. Principle of Solvent Extraction, Methods of Extraction, Efficiency of extraction, Selectivity of 

extraction, applications. 
 

B. Principle, classification of chromatographic techniques, Technique and applications of paper 
chromatography, Thin-layer chromatography, HPTLC, Column chromatography. 

 

UNIT –III 
THERMAL AND AUTOMATED METHODS 

A. Principle, Instrumentation, Applications of TGA, DTA and DSC methods. 
B. Automated methods, Principle, instrumentation and application of flow injection analysis. 

 

UNIT –IV 
ELECTROCHEMISTRY  

A. Principles and instrumentation of pH potentiometry, coulometry and counductometry. 
 

B. Basic principles, Diffusion current, polarized electrode, Micro electrode, Dropping Mercury Electrode 
llkovic equation, Polarographic wave, Qualitative analysis Stripping methods, Cyclic Voltammetry, 
Amperometric titration :-curves, Differential pulse polarography and Square wave polarography. 

 

BOOK SUGGESTED : 
 

1. Fundamental of Analytical Chemistry- Skoog D.A. and West D.M. 
2. Saunders, College Publication. 
3. Textbook of Quantitative Inorganic Analysis-Vogel A.I. 
4. Principles and Practice of Analytical Chemistry-Fifield F.W and Kealey 

5. D. Black well Science 

6. Instrumental Analysis R. Braun, McGraw Hill, International Edition. 
7. Analytical Chemistry, Christian, G.D., WSE/Wiley. 
8. Instrumental Analysis, Willard Meritt Dean, CBS. 
9. Chemical Analysis, Brawn, McGraw Hill. 
10. Fundamental of Analytical Chemistry-Skoog D.A. and West D.M. 
11. Principles of instrumental analysis, Skoog Holler - Niemann. 
12. Instrumental analysis, Wizard Dean and Merit.  

13. Principle and PRACTICAL analytical chemistry, Fifield and Kealey. 
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PAPER NO 5. CH - 305 
 

LABORATORY COURSE –V  
Max. Marks 100 

 
1. To calculate the activity with given radioactive source. 
2. Determination of the half-life of Radionuclide. 
3. Determination of absorption coefficient & half 
4. Determination of absorption coefficient & half thickness of lead for gamma radiation. 
5. Determination of range and energy of β particle 
6. Prove the inverse square law for gamma rays. 
7. Measurement of gamma ray energy by gamma ray spectrometry. 
8. Determination of the partition coefficient for iodine between carbon tetrachloride & (a) Water, 

(b) aqueous potassium iodide. 
9. Study of kinetics of exchange between ethyl iodide & the iodide ion. 
10. Determination of the solubility product of lead iodide. 
11. Determination of the dissociation constant of Barium Nitrate. 

 
12. Determination of the concentration of iodine in a given sample (KI), by isotope 

dilution technique. 
 

13. To study the effect of temperature, concentration of the reactant and catalyst on the rate of 
a chemical reaction (Hydrolysis/Nucleophilic Substituttion).  

14. Reaction between Sodium Formate and Iodine by 
(i) Volumetric Method. 
(ii) Conductometric Method. 

16. Saponification of ethyl acetate 
(i) Volumetric Method. 
(ii) Conductometric Method. 

 
17. Reaction between Acetone and Iodine. 
18. To study the autocatalylic reaction between KMnO4 and Oxalic acid. 
19. Reaction between K2S2O8 and Iodine. 
20. Determination of pKa by Kinetic Measurement. 
21. Evaluation of Equilibrium constants from kinetic data. 

 
22. Determination of rate constant of the decomposition of benzene diazonium chloride at 

different temperature.  
23. To study the photolysis of uranyl oxalate. 
24. To study the effect of substate catalyst etc (i) HCl, K2S2O8 (ii) KOH, NaOH. 
25. To study the Activation parameters. 
26. To study the solvent effect using some Aprotic & Protic Solvents. 
27. To examine the substituent effect (Hammett equation). 
28. To study the effect of Electrolyte on the rate hydrolysis (KCl, NaCl,) 
29. To study some simple enzyme catalyzed reaction. 
30. To study the Micellar Catalyzed Reaction. 

 

Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, FLUORESCENCE 
SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students. 

 

 

BOOK SUGGESTED: 

 
1. Basic Experiment with radioisotopes by John, N. Andrews & David J. Hornsey, Pitam Publishing 

New York.  
2. Practical radiochemistry by M.F.C. Ladd & W.H. Lee, Cleaver Hune press Ltd. 
3. Practical Physical Chemistry by Alexander Findlay. 

 
4. Experimental Physical Chemistry, D.P. Shoemaker, C.W. Garland and J.W. Niber, Mc Graw 

Hill Interscience. 
5. Findlay’s Physical Practical Chemistry, revised B.Phys.Levitt,Longman.  
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PAPER NO 6. CH –306 
 

LABORATORY COURSE –VI 
 

 
Max. Marks 100 

A. SPECTROPHOTOMETRIC DETERMINATIONS 

I. Manganese / Chromium, Vanadium in steel sample. 
 

II. Nickel / Molybdenum / Tungsten / Vanadium / Uranium by extractive 
spectrophotometric method. 

III. Fluoride / Nitrate / Phosphate. 
 

V. Zirconium –Alizarin Red –S complex: Mole-ratio method.  
VI. Copper –Ethylene diamine complex: Slope-ratio method. 

 
B. pH METRY 

Stepwise proton-ligand and metal-ligand stability constant of complexes by Leving –Rossoti methods. 

 

C. POLAROGRAPHY  
Composition and stability constant of complexes. 

 
D. FLAME PHOTOMETRIC DETERMINATIONS. 

(i) Sodium and potassium when present together  
(ii) Lithium / calcium / barium / strontium. 
(iii) Cadium and magnesium in tap water. 

 
E. REFRACTOMETRY  

1. Determination the specific and molar refraction of a given liquid by abbe Refractometer. 
2. Determine the variation of refractive index. 
3. To verify law of refraction of mixture (glycerol + water). 

 
F. SEPARATION AND QUANTITATIVE ESTIMATION OF BINARY AND TERNARY MIXTURES BY THE USE 

OF FOLLOWING SEPARATION TECHNIQUES: 
1. Paper chromatography –Cadmium and Zinc, Zinc and Magnesium. 
2. Thin –layer chromatography –separation of nickel, manganese, cobalt and zinc. 
3. Ion-exchange. 
4. Solvent extraction. 
5. Electrophoretic separation. 

 

Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, FLUORESCENCE 
SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students 

 

 
BOOK SUGGESTED : 

1. Quantitative Inorganic Analysis, A.I. Vogel. 
2. Test book of quantitative chemical analysis, A.I. Vogel. 
3. Practical Physical chemistry, A.M. James and F.E. Prichard, Longman. 
4. Findley’s Practical Physical Chemistry, B.P. Levi 
5. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill. 
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FOURTH SEMESTER 
 

PAPER NO 1. CH - 401 
 

INSTRUMENTAL METHODS OF ANALYSIS 
 

Max. Marks 80 
 

UNIT –I 
ADVANCED CHROMATOGRAPHY: 

A. Ion chromatography: Ion exchange equilibrium, Ion-exchange packing and Inorganic Applications. 
 

B. Size exclusion chromatography: Column packing, Theory of size of exclusion chromatography and 
applications. 

 
C. Supercritical fluid chromatography: Properties of supercritical fluid SFC-Instrumentation and 

operating variables, comparison with other types of chromatography, applications.  
D. Capillary Electrophoresis and capillary electro chromatography : overviews and applications 

 

UNIT –II 
X-RAY AND PROTON INDUCED SPECTROSCOPY: 

 
A. X-Ray fluorescent method: Principles-Characteristics x-ray emission. Instrumentation x-ray tube, 

Radioactive sources. Wavelength dispersive instruments. Energy dispersive instruments. Analytical 
Applications-Qualitative Analysis. 

 
B. Proton Induced X-Ray Spectroscopy : Theory, instrumentation and application. 

 

UNIT –III 
ATOMIC EMISSION SPECTROSCOPY  

A. Selectivity, sensitivity and interferences of atomic spectroscopy. 
 

B. Theory, instrumentation and application of flame photometer, AES, ICP-AES and AFS. 
 

UNIT –IV 
ATOMIC ABSORPTION SPECTROSCOPY AND HYPHENATED TECHNIQUES 

 
A. Theory instrumentation and application of flame and graphite furnace AAS, cold-vapor and 

hydride generation AAS. 

 
B. Theory, instrumentation and application of hyphenated techniques i.e. GC/HPLC/-MS, 

GC/IC/HPLC-ICP-MS. 

 

BOOK SUGGESTED: 
 

1. Instrumental methods of analysis, Willard, Meritt and Dean. 
2. Basic concepts of analytical chemistry, S.M. Khopkar, John Wiley & Sons. 
3. Metallurgical analysis, S.C. Jain. 
4. Material Science and Engineering. An Introduction, W.D. Callister, Wiley. 
5. Material Science, J.C. Anderson, K.D. Leaver, J.M. Alexander and R.D. Rawlings, ELBS. 
6. Fundamentals of Analytical Chemistry, Skoog, Welt, Holler and Crouch Thomson Learning Inc. 
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PAPER NO 2. CH - 402 
NATURAL PRODUCT AND MEDICINAL CHEMISTRY  

Max. Marks 80 

UNIT-I 

 

A. Terpenoids and Carotenoids: Classification, nomenclature, occurrence, isolation, general methods 

of structure determination of Citral, Geraniol, α-Terpeneol, Menthol, Farnesol, Zingiberene, 

Santonin, Phytol, Abietic acid and β – Carotene. 
 

B. Alkaloids: Definition, nomenclature and physiological action, occurrence, isolation, general methods 

of structure elucidation, degradation, classification based on Nitrogen heterocyclic ring, role of 

alkaloids in plant. Synthesis and biosynthesis of the following: Ephedrine, (+)- Coline, Nicotine, 

Atropine, Quinine and Morphine. 
 

UNIT-II 
 

A. Steroids: Isolation, structure determination and synthesis of Cholesterol, Bile acids, Androsterome, 

Testosterone, Esterone, Progestrone, Aldostrone and Biosythesis of cholesterol. 
 

B. Plant Pigments: Occurrence, nomenclature and general method of structure determination. 

Isolation and synthesis of Apigenin, Luteolin, Quercetin, Myrcetin, Quercetin-3-glucoside, Vitexin, 

Diadzine, Butein, Aureusin, Cyanidin-7-arebinoside, Cyanidin, Hirsutidin. 

 

UNIT- III 
 

Drug Design 
 

A. Development of new drugs procedures followed in drug design, concepts of lead compound and 

lead modification, concepts of prodrugs and soft drugs, Structure-Activity Relationship (SAR), Factors 

affecting bioactivity, resonance, inductive effect. Theories of drug activity: occupancy theory, rate 

theory, induced fit theory. Quantitative Structure Activity Relationship (QSAR). 
 

B. Concepts of drug receptors, lipophilicity, phamacophore, pharmacological activity and typical range 

of parameters related to drug likeness. 
 

C. General introduction of pharmacokinetics and pharmacodynamics. 
 

UNIT – IV 
 

A. Anteoplastic Agents: Introduction, Alkylating agents, antimetabolites, carcinolytic antibiotics, 
mitotic inhibitors. 

 
B. Antibiotics: Constitution and synthesis of penicillins, chloramphenicol, tetracycline and streptomycin. 

 
C. Antimalarials: Synthesis and properties of the following Antimalarial: 8-amino quinolone 

derivatives-Pamaquine, Primapune, Pentaquinr, Isopentaquine, 4- amino quinolone derivatives- 

Santoquine, Camaquine, Acridine derivatives-Mepracrine, Azacrin, Pyrimidine and Biguanid 

derivatives- Paludrine Pyremethamine. 
 

Book Suggested: 
 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R. S. Davidson, J. B. Hobbs. 
 

2. D. V. Banthrope and J. B. Harbrone, Longman, Essex., Organic Chemistry, Vol. 2, I. L. Finar, ELBS. 
 

3. Chemistry, Biologcal and Pharmacological properties of Medicinal Plants from the Americans, Ed. 

Kurt Hostettmann, M. P. Gupta and A. Marston, Harwood Academic Publishers. 
 

4. Introduction to Flavonoids, B. A. Bhom, Harwood Academic Publishers. 
 

5. New Trends in Natural Product Chemistry, Att-ur-Rahman and M. I. Choudhary, Harwood, Academic 
Publishers. 
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6. Insecticides of Natural Origin, Sukh Dev, Harwood Academic Publishers. 
 

7. Introduction to medicinal Chemistry, A Gringuage, Wiley-VCH.  
8. Burger’s Medicinal Chemistry-1 (Chapter-9 and Ch- 14), Drug Ed. M. E. Discovery, Wolff, John Wiley. 
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PAPER NO 3. CH - 403 
 

MATERIAL AND NUCLEAR CHEMISTRY Max.Marks 80 

UNIT- I 
 

NON EQUILIBRIUM THERMODYNAMICS: Fundamental concepts, Forces and Fluxes, Entropy 
production, Phenomenological Laws and Onsager’s r for biological systems, coupled reactions. 

UNIT- II 
MATERIAL CHEMISTRY: 

 
Preparation and Properties of Nanoparticles, Materials-Metals, Ceramics (Oxide, carbides, sulphides, 
nitrides). Physical and chemical Methods, Size and Shape controlled Synthesis, Sol-gel methods, 
Optical Properties, Electrical and Magnetic Properties, Application of Nanoparticles. Characterization 
of Nanoparticles (SEM, TEM etc.) 

UNIT-III 
SUPRAMOLECULAR CHEMISTRY: 

 
Properties of covalent bonds, bond length, inter bond angles, Force constant, bond and molecular 
dipole moment, molecular and bond polarizability. 

 
Intermolecular Forces, hydrophobic effects, Electro static, induction, dispersion and resonance 
energy, Hydrogen bond, Magnetic interactions. Principles of molecular association ad organization 
Biological marcomolecules, Molecular receptors and design principal, cryptands, Cyclophanes, 
calixeranes and cyclodextrins. Supramoleular reactivity and catalysis. 

UNIT-IV  
NUCLEAR AND RADIOCHEMISTRY  
NUCLEAR THEORY : 

 
Nuclear cross section and nuclear radii, nuclear shells and magic numbers, theory of nuclear shell 
model, nuclear potentials, square well and simple harmonic oscillator potentials, application, liquid 
drop model, semi-empirical mass equation, application and limitations. 

 
NUCLEAR FISSION : 

 
Mass, energy and charge distribution of fission products, decay chains, prompt and neutrons, liquid 
drop model of nuclear fission. 

 
NUCLEAR ENERGY :  
Nuclear fission, chain reaction, multiplication factor, nuclear reactors 

 
APPLIED RADIOCHEMISTRY : 

 
Radioactive isotopes, purity and strength of radioisotopes. Radiochemical principle in the use of 
tracers, Application of Tracers in Chemical investigations, Physico-chemical methods, Analytical 
applications, Age determinations, Medical applications, Agricultural application. 

 

BOOKS SUGGESTED: 
1. Nuclear and Radiochemistry by G. Friedlander, J.W. Kennedy & J.M. Miller, John Willey and Sons, New York. 
2. Source Book an Atomic Energy – S. Glasstone, Affiliated East –West Press Pvt. Ltd. New Delhi. 
3. Nuclear Physics by I. Kaplan, Addision –Willey Publishing company, London. 

S 4.   Nuclear Chemistry and its applications, M. Haissinsky, Addision –Welsley, Publishing Company, London.  
5. Essentials of Nuclear chemistry, H.J. Arnikar, Wiley Eatern Ltd, New Delhi. 
6. Molecular Mechanics, U. Burkert and N.L. Allinger, ACS Monograph 177, 1982. 
7. Mechanism and Theory in Organic Chemistry, T.H. Lowry and K.C. Richardson, Harper and Row. 
8. Introduction to Theoretical Organic Chemistry and Molecular Modelling, W.B. Smith, VCH, Weinheim. 
9. Physical Organic Chemistry, N.S. Isaacs, ELBS./ Longman. 
10. Supramolecular Chemistry: concept and Perspectives, J.M. Lehn, VCH. 
11. The Chemistry Mathematics Book, E. Steiner, Oxford University Press. 
12. Chemical Mathematics, D.M, Hirst, Longman. 
13. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall. 
14. Quantum Chemistry, Ira N. Levine, Prentice Hall. 
15. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill. 
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PAPER NO 4. CH - 404 
 

ENVIRONMENTAL & APPLIED CHEMICAL ANALYSIS 

 
Max. Marks 80 

UNIT –I 
AIR POLLUTION MONITORING AND ANALYSIS 

 
Classification of air pollution monitoring levels, air quality, standards and index, monitoring and 

analysis of selected air borne pollutants: SO2, NOx, SPM, VOC's, Pb, CO2, POP's, Hg, carbon and 
ozone. Air pollution control devices Viz ESP, scrubber technique, baghouse filters etc. Atmospheric 
chemistry of acid rains, photochemical smog, green house effect, global warming, ozone hole. 

 

UNIT –II 
SOIL AND WATER POLLUTION 

 
Soil and water quality standards, monitoring and analysis of selected soil water contaminants: COD, 
pesticides, heavy metals, POPs, fluoride, cyanide, nitrate, phosphate, oil & grease, Geobiochemical 
impact of municipal solid waste, steel plants effluent, domestic sewage. Control devices of water 
pollutants. 

 

UNIT –III 
FOOD ANALYSIS 

 
A. Introduction to general Constituents of food, Proximate Constituents and their analysis, Additives-

Introduction -Types - Study of preservatives colors and Antioxidants and method of estimation, 
adulteration - Introduction, Types, Test for adulterants. 

 
B. Introduction standards composition and analysis of following foods : Wheat, Bread, Biscuits, Jam, 

Jelly, Honey, Milk, Ice Cream, Butter, Cheese, Milk Powder, Oils and Fats, Tea, Coffee, Soft drinks, 
Alcoholic beverages, Cereal and pulses, Confectionery, Fruits, Vegetables, Egg, Fish, Meat. 

 

UNIT –IV 
COSMETICS, CLINICAL AND DRUG ANALYSIS 

 
A. Introduction of Cosmetics, evaluation of cosmetics materials, raw material and additives, Cosmetics 

colors, Perfumes in cosmetics, Cosmetics formulating, introduction, standards and methods of 
analysis, Creams, face powders, Make-up, Shaving preparations, Bath preparations. 

 
B. Concepts and principles of analytic methods commonly used in the clinical species: i.e. ammonia, blood 

urea Nitrogen, Ca, Cl, CO2, Fe, K, Li, Mg, Na, P, urea, glucose. 
 

Method for analysis of proteins (i.e. albumin, bilirubin, creatinine, cholesterol, HDL-cholesterol, 
triglycerides, creatinine) and Enzymes (i.e. Aanine Aminotransferase, acid phosphatase, alkaline 
phosphatase, amylase, aspartate, aminotransferase, cholinesterase, lactate, and lipase). 

 
BOOK SUGGESTED : 

1. Environmental Chemistry, S.E. Manahan, Lewis Publishers. 
2. Environmental chemistry, Sharma and Kaur, Krishna Publishers. 
3. Environmental Chemistry, A.K. De, Wiley Eastern. 
4. Environmental Chemistry, Analysis, S.M. Khopkar, Wiley Eastern. 
5. Standard Method of Chemical Analysis, F.J. Welcher Vol. III, Van Nostrand Reinhold Co. 
6. Environmental Toxicology, Ed. J. Rose, Gordon and Breach Science Publication. 
7. Environmental Chemistry, C. Baird, W.H. Freeman. 
8. Analytical chemistry, G.D. Christian, J. Wiley. 
9. Fundamentals of Analytical Chemistry, D.A. Skoog, D.m. West and F.J. Holler, W.B. Saunders. 
10. Analytical Chemistry - Principles, J.H. Kennedy, W. Saunders. 
11. Analytical Chemistry-Principles, and Techniques, L.G. hargis, Prentice Hall. 
12. Principles of Instrumental Analysis, D.A. Skoog and J.L. Loary, W.B. Saunders. 
13. Principles of Instrumental Analysis, D.A. Skoog, W.B. Saunders. 
14. Quantitative Analysis, R.A. Day, Jr. and A.L. Underwood, Prentice Hall. 
15. Environmental Solution Analysis, S.M. Khopkar, Wiley Eastern.  
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16. Basic Concepts of Analytical Chemistry, S.M. Khopkar, Wiley Eastern. 
17. Handbook of Instrumental Techniques for Analytical Chemistry, F. Settle, Prentice Hall. 
18. Environmental Biotechnology, Indushekhar Thakur, I.K. International Pvt. Ltd. 

 
19. Fundamental of Analytical Chemistry, D.A. Skoog, D.M. West, F.J. Holler and S.R. 

Crouch, Thompson Learning Inc.  
20. APHA, 1977, “Methods of Analysis of air, water and soil” Washington US. 
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OPTIONAL PAPERS 
 

CH-404 a  

MEDICINAL CHEMISTRY 
 

UNIT I 

 

(a) DRUG DESIGN: Development of new drugs, procedures followed in drug design, concepts of lead compound and 

lead modification, concepts of prodrugs and soft drugs, structure – activity relationship (SAR). Theories of drug activity: 

Occupancy theory, rate theory, induced fit theory. Quantitative structure activity relationship. History and development of 

QSAR. Concepts of drug receptors. Lipophilicity and Lipinski Rule of 5. 
 

 
(b) PHARMACOKINETICS: Introduction to drug absorption, disposition, elimination using pharmacokinetics, 
important pharmacokinetics parameters in defining drug disposition and in therapeutics. 

 
(c) PHARMACODYNAMICS: Introduction, elementary treatment of enzyme stimulation, enzyme inhibition, 
membrane active drugs, drug metabolism, biotransformation significance of drug metabolism in medicinal chemistry. 

 

 

UNIT II 

 

(a) ANTINEOPLASTIC AGENTS: Introduction, role of alkylating agents and antimetabolites in treatment of cancer. 

Mention of carcinolytic antibiotics and Mitotic inhibitors. Mechlorethamine, cyclophosphamide, melphalan, uracil, 
mustards, and 6-mercaptopurine. 

 
(b) CARDIOVASCULAR DRUGS: Introduction, cardiovascular diseases, drug inhibitors of peripheral sympathetic 

function. Direct acting arteriolar dilators. Synthesis of amyl nitrate, sorbitrate, diltiazem, quinidine, verapamil, methyldopa, 
atenolo, oxyprenolo. 

 

UNIT III 

 

(a) LOCAL ANTIINFECTIVE DRUGS: Introduction and general mode of action. Synthesis of sulphonamides, 
furazolidine, nalidixic acid, ciprofloxacin, norfloxacin, dapsone, amino salicylic acid, isoniazid, ethionamide, ethambutal, 
fluconazole, econozole, griseofulvin, chloroquin and primaquin. 

 
(b) ANTIBIOTICS: Cell wall biosynthesis, inhibitors, β-lactam rings, antibiotic inhibiting protein synthesis. 

 
Synthesis of penicillin G, penicillin V, ampicillin, amoxicillin, chloramphenicol, cephalosporin, tetracycline 
and streptomycin. 

 

UNIT IV 
 

PSYCHOACTIVE DRUGS- THE CHEMOTHERAPY OF MIND : Introduction, neurotransmitters, CNS 
 

depressants, mode of action of hypnotics, sedatives, anti-anxiety drugs, benzodiazipines, 

busipirone.Antipsychotic drugs – the neuroleptics, antidepressants, butyrophenones, serendipity and drug 

development, stereochemical aspects of psychotropic drugs. Synthesis of diazepam, oxazepam, chlorazepam, 

alprazolam, phenytoin, ethosuximode, trimethadione, barbiturates, thiopental sodium, glutethimide. 
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Books Suggested 
 
1. Introduction to Medicinal Chemistry, A Gringuage, Wiley-VCH  
2. Wilson and Gisvold’s Text Book of Organic Medicinal and Pharmaceutical Chemistry, Ed Robert F. Dorge  
3. An Introduction to Drug Design, S. S. Pandeya and J.R.Dimmock, New Age International. 
 
4. Burgers’s Medicinal Chemistry and Drug Discovery, Vol-1(Chapter-9 and Chapter-14), Ed. M.E. Wolff, 

John Wiley. 
5. Goodmann and Gilman’s Pharmacological Basis of Therapeutics, Mc-Graw Hill. 
6. The Organic Chemistry of Drug Design and Drug Action, R. B. Silverman, Academic Press. 
7. Strategies for Organic Drug Synthesis and Design, D.Lednicer, John Willey 
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CHEMISTRY OF SURFACTANTS  

CH-404 b 
 

 

UNIT- I 

 

OVERVIEW OF SURFACTANTS: Classification of Surfactants, Physicochemical Properties of Surfactants, Critical  
Micelle Concentration , Determination, Effect of Additives,Aggregate Shapes , Structure and Morphology, Novel and New 
Generation Surfactants, Aggregation Behavior. 

 

UNIT-II 

 

PRINCIPLES OF SELF-ASSEMBLY: Closed and Continuous Association , Surfactant MicellizationPseudo-Phase Model , 

Mass Action Model, Estimation of Micelle Size ,Size Dispersion of Micelles, Concentration Dependence of Micelle Size , Phase 

Behavior, Aggregation Behavior. 

 

UNIT-III 

 

SURFACTANT MIXTURES: Ideal and Non-Ideal Mixed Micelles ,Regular Solution Model Size and Composition 
Distribution of Aggregates ,Nonionic –ionic Surfactant Mixtures ,Ionic -Ionic Surfactant Mixtures,Origin of Ideal and Non-
Ideal Mixing Behavior, Polymer SurfactantInteraction. 

 

UNIT-IV 

 

APPLICATIONS OF SURFACTANTS: Micellar Catalysis, Quantitative Models ,Micellar Enzymology, 

Phenomenon of Solubilization , Solubilization in Mixed Micelles, Drug Surfactant Interaction, Protein 
Surfactant Interactions, Microemulsions and its applications, Industrial Application of Surfactants. 

 

Books: 
 

1. Surfactants Edited by Th. F. Tadros, Academic Press  
2. Micelles : Theoretical and Applied Aspects by Y. Moroi  
3. Chemistry and Technology of Surfactants by R. J. Farn Wiley 
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CHEMISTRY AND APPLICATION OF PESTICIDES 
 

CH-404c 
 

 

UNIT-1 

 
INTRODUCTION: What is pesticides, classification of pesticides, utility of pesticides, categories of toxicity, 
Threshold limit value, LD 50 value, Effect of pesticides in food, House hold and Human health. 

 

UNIT-2 

 

CHEMICAL TOXICOLOGY: Biochemical effects of pesticides, pesticides persistence, bioaccumulation and 
biomagnifications of pesticides, Toxicology of pesticides, Toxicology of organophosphates, carbamates, organochlorine and 
Dermal Toxicology of pesticides. 

 

UNIT-3 
 

INSTUMENTAL TECHNIQUES IN PESTICIDES DETECTION: Spectrophotometry, paper chromatography, 
 

Thin layer chromatography (TLC), GC-MS, indicator tube, High performance (pressure) Liquid 
chromatography (HPLC). 

 

UNIT-4 

 
PESTICIDES AND ITS RESIDUE ANALYSIS: Steps in pesticides residue analysis, clean-up, concentration 
(evaporation), Analysis, Extent of residue of pesticides in different commodities.  

 

References 
 

• Environmental chemistry. A.K De. New Age International Pvt. Ltd. 6
th

 edition. 
 
• Soil Testing and Analysis,plant, water and pesticide residues- Patiram,Bajendra N.S. Azad, 

Thakur and T.Ramesh.Agricultural,Horticultural,Food and Veterinary Science Book.2
nd

 edition. 
 
• Toxicology of pesticides: Experimental,clinical and regulatory perspectives. Edited by: Lucio G. Costa,Corrado 

L. GalliSheldon D. Murphy.Springer,1
st

 edition.  

• Persistent Pesticide in the Environment- C.A Edward, CRC Press Inc.,Florida 2
nd

 edition. 
• Agricultural chemicals and chemical mutagens- C.L.Canoria. 

• Progress in pesticide Biochemistry and Toxicology- D.H Hutson and T.R Roberts. Willey,7
th

 edition. 
• Air pollution from Pesticides and Agricultural process. Lee,R.F., Jr.CRC Press Inc., Florida, 1976,174. 
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MOLECULAR SYMMETRY, COORDINATION  

AND ORGANOMETALLIC CHEMISTRY CH-404 d 

 

UNIT – I 

 

SYMMETRY AND GROUP THEORY IN CHEMISTRY: Symmetry elements and symmetry operation, definitions 
of group, subgroup, relation between orders of a finite group and its subgroup.Conjugacy relation and 
classes.Point symmetry group.Schonflies symbols, representations of groups by matrices (representation for 

the Cn, Cnv, Cnh, Dnh etc. groups to be worked out explicitly). Character of a representation.The great 

orthogonality theorem (without proof) and its importance.Character tables and their use; spectroscopy. 
 

UNIT – II 

 
A. METAL-LIGAND BONDING: Limitation of crystal field theory, molecular orbital theory, 
octahedral, tetrahedral and square planar complexes, bonding and molecular orbital theory.  
B. ELECTRONIC SPECTRA AND MAGNETIC PROPERTIES OF TRANSITION METAL 

 
COMPLEXES: Spectroscopic ground states, Correlation, Orgel and Tanabe-Sugano diagrams for transition metal 

complexes (d
1

-d
9

 states), Selection rules, mechanism for break down of the selection rules, intensity of absorption, 

band width, spectra of d-d metal complexes of the type [M (H2O)]
n+

, spin free and spin paired ML6 complexes of 

other geometries, Calculations of Dq, B and parameters, spin forbidden transitions, effect of spin-orbit coupling, 
Spectrochemical and Nephelouxetic series. 

 

UNIT – III 

 

A. REACTION MECHANISM OF TRANSITION METAL COMPLEXES: Energy profile of a reaction, 
 

reactivity of metal complexes, inert and labile complexes, kinetic application of valence bond and crystal 

field theories, kinetics of octahedral substitution, anation reactions, reactions without metal ligand bond 

cleavage. Substitution reactions in square planar complexes, the trans effect. Redox reactions, electron 

transfer reactions, mechanism of one electron transfer reactions, outer sphere type reactions, cross 
reactions and Marcus-Hush theory, inner sphere type reactions. 

 
B. METAL–LIGAND EQUILIBRA IN SOLUTION: Stepwise and overall formation onstants and their 
interaction, trends in stepwise constants, factors affecting the stability of metal complexs with reference to the nature of 

metal ion and ligand, chelate effect and its thermodynamic origin, determination of binary formation constants by pH-

metry and spectrophotometry. 

 

UNIT – IV 

 

METAL π-COMPLEXES: Metal carbonyls, structure and bonding, vibrational spectra of metal carbonyls for bonding 

and structural elucidation, important reactions of metal carbonyls; preparation, bonding, structure and important 

reactions of transition metal nitrosyl, dinitrogen and dioxygen complexes; tertiary phosphine as ligand. B. Tranisition 

metal complexes with unsaturated organic molecules,alkanes ,allyl ,dienedienyl,arene and trienyl 

complex,preparations,properties,nature of bonding and structure features.Important reaction relating to nucleophilic, 

electrophilic attack on ligands and organic synthesis.Alkylidenes, low valentcarbenes nature of bond and Structural 

characteristics. 
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NANOCHEMISTRY 
 

CH-404 e 
 

 

UNIT I 
 

GENERIC METHODOLOGIES FOR NANOCHEMISTRY AND NANOTECHNOLOGY 
 

Introduction and classification, What is nanotechnology?, Classification of nanostructures, Nanoscale 
architecture, Summary of the electronic properties of atoms and solids, The isolated atom, Bonding 
between atoms, Giant molecular solids, The free electron model and energy bands, Crystalline solids, 
Periodicity of crystal lattices, Electronic conduction, Effects of the nanometre length scale, Changes to the 
system total energy, Changes to the system structure, How nanoscale dimensions affect properties 

 

UNIT -II 
 

MATERIAL CHEMISTRY 
 

Preparation and Properties of Nanoparticles, Materials-Metals, Ceramics (Oxide, carbides, sulphides, 
nitrides).physical and chemical Methods, Size and Shape controlled Synthesis, Sol-gel methods, 
Optical Properteis, Electrical and Magnetic Properties, Application of Nanoparticles. 

 

UNIT-III 
 

CHARACTERIZATION METHODS 
 

X-ray diffraction, Debye-Scherer formula, dislocation density, micro strain, Synchrotron Radiation, Principle 
and Applications, Raman Spectroscopy and its Applications, Dynamic Light Scattering (DLS). Electron 
microscopes: scanning electron microscope (SEM), transmission electron microscope (TEM), atomic force 
microscope (AFM), scanning tunneling microscope (STM), XPS, Working Principle, Instrumentation and 
Applications. Differential scanning calorimeter (DSC), Thermogravimetric/Diffferential Thermal Analyzer 
(TG/DTA), UV – Visible Spectrophotometer, FTIR, Principle and Applications, Photoluminescence (PL) 
Spectroscopy. 

 

UNIT-IV 
 

APPLICATIONS ON NANOCHEMISTRY 
 

Nanobiology, Introduction, Bio-inspired nanomaterials, Interaction Between Biomolecules and Nanoparticle 
Surfaces, Different Types of Inorganic Materials Used for the Synthesis of Hybrid Nano-bio Assemblies, 
Applications of Nano in Biology, Nanoprobes for Analytical Applications, Current Status of 
Nanobiotechnology, Future Perspectives of Nanobiology; Nanosensors, Electrochemical, Nanobiosensors, 
Smart Dust; Nanomedicines, Nanodrug Administration Diagnostic and Therapeutic Applications. 

 

References: 
 

1. Nanoparticles: From Theory to Application Edited by Gu¨nter Schmid, @ 2004 WILEY-VCH Verlag 
GmbH & Co. KGaA, Weinheim 

 
2. Nanoparticles and Catalysis Edited by Didier Astruc @ 2008 WILEY-VCH Verlag GmbH & Co. 

KGaA, Weinheim  
3. Peter Atkins, Tina Overton, Jonathan Rourke, Mark Weller, Fraser Armstrong, Mike 

HagermanShriver and Atkin’s Inorganic Chemistry, Fifth Edition, Oxford, 2010. 
 

4. Nanoscale Science and Technology, Robert W. Kelsall, Ian W. Hamley and 
Mark Geoghegan, John Wiley & Sons, Ltd., UK, 2005. 

5. Introduction to Nanotechnology, Charles P. Poole Jr and Frank J. Owens, Wiley Interscience, 2003. 
 

6. Nano:The Essentials: Understanding Nanoscience and Nanotecnology, T.Pradeep, 
Tata McGraw-Hill Publishing Company Limited, New Delhi, 2008. 
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CHEMISTRY OF NATURAL PRODUCTS 
 

CH-404 f 

 

UNIT-I Terpenoids and Carotenoids 15 Hrs 

 
 
 
 
 
 
 

UNIT-II 
 
 
 
 

 

UNIT-III 
 
 
 

 

UNIT -IV 
 
 
 
 
 
 

 

UNIT -V 
 
 
 
 

UNIT -VI 
 
 

 

UNIT-  
VII . 

 

Classification; nomenclature, occurrence, isolation, general methods of structure 
determination, isoprene rule.Structure determination, stereochemistry, biosynthesis and 
synthesis of the following representative molecules; Citral, Geraniol, α-Terpeneol, Menthol, 
Farnesol, Zingiberene, Santonin, Phytol, Abietic acid and β-Carotene. 
 

Alkaloids 15 Hrs 
 
Definition, nomenclature and physiological action, occurrence, isolation, general methods 
of structure elucidation, degradation classification based on nitrogen heterocyclic ring, role 
of alkaloids in plants.Structure, stereochemistry, biosynthesis and synthesis of the 
following: Ephedrine, (+)- Coniine, Nicotine, Atropine, Quinine and Morphine. 
 

Gteroids 
 
Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and stereochemistry. Isolation, 
structure determination and synthesis of Cholesterol, Bile acids, Androsterone, Testosterone, 
Estrone, Progestrone, Aldosterone. 
 

Plant Pigments 7 Hrs 
 
Occurrence, nomenclature, general methods of structure determination, isolation and 

synthesis of Apigenin, Luteolin, Quercetin, myrcetin, Quercetin-3-glucoside, Vitexin, Diadzein, 
Butein, Aureusin, Cyanidin-7-arabinoside, Cyanidin, Hirsutidin. Biosynthesis of flavonoids: 
Acetate pathway and Shikimic acid pathway. 
 

Porphyrins 
 

Structure and synthesis of Haemoglobin and Chlorophyll. 
 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. 
Synthesis of PGE2 and PGF2α . 
 
Pyrethroids and Rotenones 
Synthesis and Reaction of Pyrethroids and Rotenones 

 
Books Suggested : 
1. Natural Products : Chemistry and Biological Significance, J. Mann, R.S. Davidson, 
 
2. J B Hobbs, D.V. Banthrope and J B Harborne, Longman 
Organic Chemistry, Vol 2 , IL Finar ELBS 
 
3. New Trends in Natural Products Chemistry , A R Rahman and M I 
Choudhury, Harwood Academic Publishers 
4. Roods Chemistry of Carbon Compounds, Ed S. Coffey, Elsevier 
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POLYMERS 
 

CH-404 g 

 

8 Hrs  
UNIT- I  Basics 

 
Importance of polymers. Basic concepts: Monomers, repeat units, degree of polymerization. Linear, 
branched and network polymers. Classification of polymers.Polymerization: condensation, addition, 
radical chain-ionic and co-ordination and co-polymerization. Polymerization conditions and polymer 
reactions. Polymerization in homogeneous and heterogeneous system. 

 

UNIT- II Polymer Characterization 14 Hrs 
 

Polydispersion-average molecular weight concept. Number, weight and viscocity average molecular 
weights. Polydispersity and molecular weight distribution. The practical significance of molecular 
weight. Measurement of molecular weights. End-group, viscocity, light scattering, osmotic and 
ultracentrifugation methods. Analysis and testing of polymers-chemical analysis of polymers, 
spectroscopic methods, X-ray diffraction study. Microscopy. Thermal analysis and physical testing-

tensile strength. Fatigue, impact. Tear resistance. Hardness and abrasion resistance. 

 

UNIT-III Structure and Properties 14 Hrs 
 

Morphology and order in crystalline polymers-configurations of polymer chains. Crystal structure of 
polymers. Morphology of crystalline polymers, strain-induced morphology, crystallization and melting. 
Polymer structure and physical properties-crystalline melting point Tm- melting point of homogeneous 
series, effect of chain flexibility and other steric factors, entropy and heat of fusion. The glass transition 
temperature, Tg-Relationship between Tm and Tg, effects of molecular weight, diluents, chemical 
structure, chain topology, branching and cross linking. Property requirements and polymer utilization. 

 

 

UNIT-IV Polymer Processing 12 Hrs 
 

Plastics, elastomers and fibres. Compounding. Processing techniques: Calendering, die 
casting, rotational casting, film casting, injection moulding, extrusion moulding, 
thermoforming, foaming, reinforcing and fibre spinning. 

 

 

UNIT-V Properties of Commercial Polyme 12 Hrs 
 

Polyethylene, polyvinyl chloride, polyamides, polyesters, phenolic resins, epoxy resions and silicone 
polymers. Functional polymers- Fire retarding polymers and electrically conducting polymers. 
Biomedical polymers- contact lens, dental polymers, artificial heart, kidney, skin and blood cells. 

 

Books Suggested :  
1. Textbook of Polymer Science, F W . Billmeyer Jr. Wiley  
2. Polymer Science, V R Gowarikar, N V Viswanathan and J Sreedhar, Wiley Eastern  
3. Contemporary Polymer Chemistry, H R Alcock and F W Lambe, Prentice Hall  
4. Physics and Chemistry of Polymers, J M G Cowie, Blackie Academic and Professional 
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FORENSIC CHEMISTRY 
 

Course -404h 
 

Unit-I 
 

Introduction to Forensic Science 

 

Forensic science : methodologies and applications used in the forensic context. Organic and 

inorganic chemical analyses of physical evidence, principles of serology and DNA analysis, 

ballistics, arson, fingerprint analysis, drug analysis, 
 

Unit-II 
 

Forensic Chemistry 

 

Chemical aspects of forensic science as it applies to criminal investigation and laboratory 

preparation. Instrumentation and chemistry associated with crimes. properties of the 

chemical evidence.. Details of the methods employed for analysis, such as color test, 

Chromatography (GC, GLC, HPLC), mass spectrometry (MS), GC-MS. Laboratory course. 

Instrumental Aspects of Liquid Chromatography Solvent delivery systems, sample inlets, 

temperature control, coupled column systems, detectors, and indirect detection other 

Separation Techniques 
 
 

Unit-III 
 

Toxicology 

 

General principles and fundamentals of forensic toxicology, poisons, action, toxicity, 

postmortem characteristics, samples required for toxicological analysis and methods of 

collection, methods of preservation and analysis. Chemical, toxicological and pathological 

characteristics of commonly abused drugs, including the following: ethanol, barbiturates, 

narcotics, stimulants, and hallucinogens 
 

Unit-IV 
 

Applications of Forensic Chemistry 

 

Investigation of crime against society, food adulteration, environmental pollution, use and 
distribution of unsafe chemicals, career in criminal investigation, in the laboratory analysis 
of forensic evidence,. Drug Enforcement Administration, Food and Drug Administration, 
Environmental Protection Agency, and Occupational Safety and Health Administration. 
environmental sciences, industrial hygiene,. 
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PAPER NO 5.CH-405 and 407  
 

(Combination should be- Lab course VII + Lab course VIII  OR 

Seminar + Project work) 
 

LABORATORY COURSE-Vll 
 

Max. Marks 100 
 

A. MULTI-STEP SYNTHESIS OF ORGANIC COMPOUNDS 
 

(i) Beckmann Rearrangement: Benzanilide from benzene (Benzene Benzophenone Benzophenone 

oxime Benzanilide). 
 

(ii) Benzilic Acid Rearrangement: Benzilic acid from Benzoin (Benzoin Benzil Benzilic acid) 
 

(iii) Skraup’s synthesis (Synthesis of heterocyclic Quinoline from o - Amino phenol 
 

(iv) p-Bromoaniline from Aniline (Aniline Acetanilide p - Bromoacetanilide p -Bromoaniline) 
 

(v) p-Nitroacetanilide from Acetanilide (Aniline Acetanilide p - Nitroactanilide p - Nitroaniline) 
 

(vi) m Nitroaniline from Benzene (Benzene Nitrobenzene m - dinitrobenzene m- nitroaniline) 
 

(vii) Acridone from Anthranilic acid (Anthranilic acid o - Chlorobenzoic acid N –Phenylanthranilic acid Acridone) 
 

(viii) Enzymatic Synthesis Enzymatic reduction : Reduction of ethylace enantiomeric excess of S(+) ethyl - 3 

- hydroxybutanone and determine its optical purity. 
 

B. QUANTITATIVE ORGANIC ANALYSIS 
 

(i) Estimation of Sulphur by Messenger’s Method. 
 

(ii) Estimation of Nitrogen by Kjeldahl Method. 
 

C. ESTIMATION OF FUNCTIONAL GROUP 
 

(i) Extimation of Aniline. 
 

(ii) Estimation of Amino Group By Acetylation Method. 
 

(iii) Estimation of Hydroxyl Group By Acetylation Method. 
 

(iv) Estimation of Carbonyl Group By Hydrazone Formation Method. 
 

(v) Estimation of Carboxyl Group By Titration Method. 
 

(vi) Determination of Equivalent Weight of Carboxylic Acid By Silver Salt Method. 
 

(vii) Estimation of Glucose By Fehling Solution Method. 
 

(viii) Estimation of Glycine By Titration Method. 
 

D. EXTRACTION OF ORGANIC COMPOUNDS FROM NATURAL SOURCES 
 

(i) Isolation of caffeine from leaves. 
 

(ii) Isolation of Casein from milk. 
 

(iii) Isolation of lactose from milk. 
 

(iv) Isolation of nicotine dipicrate from tabacco. 
 

(v) Isolation of Cinchonine from cinchona bark. 
 

(vi) Isolation of Piperine from black pepper. 
 

(vii) Isolation Lycopene from tomatoes. 
 

(viii) Isolation of β–Carotene from carrots. 
 

(ix) Isolation of Limonene from citrus rinds. 
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(x) Isolation of protein and carbohydrates from seeds –colour test 
 

(xi) Extraction of Fatty oil from seeds and determination of refractive index of the oil. 
 

(xii) Isolation of protein and carbohydrate (as reducing sugars) from seed-colour test. 
 

E. Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, 

FLUORESCENCE SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the 

students. SUGGESTED BOOKS: 
 

1. Practical Organic chemistry by A. I. Vogel. 
 

2. Practical Organic chemistry by Mann and Saunders. 
 

3. Practical Organic chemistry by Garg and Saluja. 
 

4. The Systematic Identification of Organic compounds, R. L. Shriner and D. Y. Curtin. 
 

5. Semimicro Qualitative Organic Analysis, N.D. Cheronis, J. B. Entrikin and E. M. Hodnett. 
 

6. Experimental Organic chemistry, M. P. Doyle and W. S. Mungall. 
 

7. Small Scale Organic preparation, P. J. Hill. 
 

8. Experimental Biochemistry, by B.S.Roa and V.Deshpande. I.K. International Pvt.Ltd. 
 

9. Comprehensive Practical Organic Chemistry, Preparation and Qualitative Analysis, V.K.Ahluwalia and 

Renu Aggarwal, University Press. 

 
 

OR 
 

Seminars 
 

Seminar topics should be related to M. Sc. Syllabus or research oriented topics on recent 
 

trends in chemical sciences 
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PAPER NO6. CH –406 and 408 
 

(Combination should be- Lab course VII + Lab course VIII  OR 

Seminar + Project work) 

 
 

LABORATORY COURSE –VIII 
 

Max. Marks 100 
 

A.TITRIMETIC/GRAVIMETRIC DETERMINATIONS 
 

(i) Manganese in iron / Steel by Bismuthate / Linganane –Karplus/Periodate methods. 
 

(ii) Maganese in pyrolusite ores. 
 

(iii) Nickel in steel by dimethylglyoxine method. 
 

(iv) Lead by dithizone precipitation. 
 

B. SPECTROPHOTOMETRIC DETERMINATIONS 
 

(i) Maganese/Chromium / Vanadium / Copper / Lead in Steel and Environmental / Industrial effluent samples. 
 

(ii) Nickel / Molybdenum / Tungsten / Vanadium / Uranium by extractive spectrophotometric methd. 
 

(iii) Fluoride / Nitrite / Phosphate in tap / pond / river industrial waste water. 
 

(iv) Iron in water samples by thiocyanate and phenanthroline methods. 
 

C. CHROMATOGRAPHIC SEPARATION 
 

(i) Sepraration and identification of the sugars present in the given mixture of glucose, fructose and sucrose 

by paper chromatography and determination of Rf values. 
 

(ii) Thin layer chromatography – separation of nickel, manganese, cobalt and zinc, Determination of Rf values. 
 

D. FLOW INJECTION ANALYSIS. 
 

Determination of the following anions/cations in synthetic/real/ environmental samples. 
 

(i) Ca2+, Mg2+, Al3+, Mn2+, Cr6+, Fe3+ 
 

(j) (ii) F - , Cl- , PO4 3- , NO2- , NO3 - , SO4 2- , BO3 3- . 
 

E. ATOMIC ABSORPTION SPECTROPHOTOMETER 
 

Determination of metal contents (Fe/Pb/As/Zn/Co/Ni etc.) in real and environmental samples. 
 

F.MISCELLANEOUS 
 

(i) Nutrient and micronutrient analysis in plant/soil/sediment. 
 

(ii) Speciation of toxic metals i.e. As, Hg, Se, etc. 
 

(iii) Analysis of clinical samples i.e. blood, urine, hair, etc. 
 

 

Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS,ϖ  FLUORESCENCE 
 

SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students. 
 

SUGGESTED BOOK: 
 

1. Quantitative Inorganic Analysis, A.I. Vogel. 
 

2. Standard Methods of Water Analysis. 
 

3. Colorimetric Determination of Traces of Metals, E.B. Sandell. 
 

4. GBC, Manuals on AAS analysis, Austria. 
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OR 
 

Projects 
 

 Recent trends in chemical sciences


 Based on synthesis of organic compounds, characterization


 Kinetic, thermodynamic studies


 Analysis of chemical substances from environmental, biological, food 

and pharmaceutical samples with analytical techniques


 Ore, rocks, coal, cement analysis
 

Note: The Project work  will be based on research facilities available  in  colleges, 
 

institutions or university 
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Name of SoS – School of Studies in Chemistry

Syllabus‐ Choice Based  Syllabus (Second Semester)

Name of paper‐ ANALYTICAL TECHNIQUES AND DATA ANALYSIS
Total Credit‐03 Total Marks ‐80+20

ANALYTICAL TECHNIQUES AND DATA ANALYSIS
                                                                                 Elective Course

                               Choice Based Credit System in Master Course in Chemistry

SAMPLE PREPARATION, DEGESTION AND STATISTICAL ANALYSIS
A. Sampling ‐ Collection, Preservation and preparation of sample, Techniques of sampling solids, liquids and 

gases, Operation of drying and preparing a solution of the analyte. 
Principle, methodology and application of different types of digestions such as aid digestion, base 
digestion, enzymatic and microwave digestion for liquid and solid materials. 

B. Evolution and procession of Analytical Data, Precision and Accuracy, Types of Errors, Normal Distribution 
Curve, Standard deviation, Confidence limit, Graphical presentation of result‐method of average, Method 
of Liner list square, Significant figures, Statistical aid to hypothesis testing‐t‐test, F‐test, Correlation 
coefficient, Rejection of data. 

SEPARATION TECHNIQUES
A. Efficiency of extraction, Selectivity of extraction, Extraction system, Method of Extraction, applications. 
B. Principals, classification of chromatographic techniques, Technique and applications of paper 

chromatographic, Thin‐layer chromatographic, HPTLC, Column chromatography. 

INSTRUMENTATION INVOLVED IN PHYSICAL CHEMISTRY
A. UV visible and Tensiometer

        B      Principals, Instrumentation, Application of TGA, DTA and DSC methods. 
C. Automated methods, Principle, instrumentation and application of flow injection 

analysis. 
ELECTROCHEMISTRY

A. Principals and instrumentation of pH potentiometry, coulometry and counductometry. 
B. Basic principles, Diffusion current, polarized electrode, Micro electrode, Dropping mercury Electrode 

llkovic equation, Polarographic wave, Qualitative analysisk Stripping methods, Cyclic Voltammetry, 
Amperometric titration :‐curves, Differential pulse polarography and Square wave polarography. 

BOOK SUGGESTED :

1. Fundamental of Analytical Chemistry‐Skoog D.A. and West D.M. 
2. Saunders, College Publication. 
3. Textbook of Quantitative Inorganic Analysis‐Vogel A.I. 
4. Principles and Practice of Analytical Chemistry‐Fifield F.W and Kealey 
5. D. Black well Science 
6. Instrumental Analysis R. Braun, McGraw Hill, International Edition. 
7. Analytical Chemistry, Christain, WSE/Wiley. 
8. Instrumental Analysis, Willard Merilt, CBS. 
9. Chemical Analysis, Brawn, McGraw Hill 
10. Fundamental of Analytical Chemistry‐Skoog D.A. and West D.M. 
11. Principles of instrumental analysis, Skoog Holler ‐ Niemann. 
12. Instrumental analysis, Wizard Dean and Merit. 
13. Principal and PRACTICAL analytical chemistry, Fifield and Kealey. 
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Name of SoS – School of Studies in Chemistry

Syllabus‐ Choice Based  Syllabus (Second Semester)

Name of paper‐ INSTRUMENTAL METHODS OF ANALYSIS
Total Credit‐03 Total Marks ‐80+20

                                           INSTRUMENTAL METHODS OF ANALYSIS
                                                                                          Elective Course

                                 Choice Based Credit System in Master Course in Chemistry

ADVANCED CHROMATOGRAPHY:
A. Ion chromatography: Ion exchange equilibrium, Ion‐exchange packing and Inorganic Applications. 
B. Size  exclusion  chromatography:  Column  packing,  Theory  of  size  of  exclusion  chromatography  and 

applications. 
C. Supercritical  fluid  chromatography:  Properties  of  supercritical  fluid  SFC‐Instrumentation  and  operating 

variables, comparison with other types of chromatography, applications. 
D. Capillary Electrophoresis and capillary electro chromatography : overviews and applications 

X‐RAY AND PROTON INDUCED SPECTROSCOPY:
A. X‐Ray fluorescent method: Principals‐Characteristics x‐ray emission. Instrumentation x‐

ray tube, Radioactive sources. Wavelength dispersive instruments. Energy dispersive 
instruments. Analytical Applications‐Qualitative Analysis. 

B. Proton Induced X‐Ray Spectroscopy: Theory, instrumentation and application. 

ATOMIC EMISSION SPECTROSCOPY
A. Selectivity, sensitivity and interferences of atomic spectroscopy. 

B. Theory, instrumentation and application of flame photometer, AES, ICP‐AES and AFS. 

ATOMIC ABSORPTION SPECTROSCOPY AND HYPHENATED TECHNIQUES
A. Theory  instrumentation  and  application  of  flame  and  graphite  furnace  AAS,  cold‐vapor  and  hydride 

generated AAS. 

B. Theory  ,  instrumentation and application of hyphenated  techniques  i.e. GC/HPLC/‐MS, GC/IC/HPLC‐ICP‐
MS. 

BOOK SUGGESTED:

1. Instrumental methods of analysis, Willard, Meritt and Dean. 
2. Basic concepts of analytical chemistry, S.M. Khopkar, John Wiley & Sons. 
3. Metallurgical analysis, S.C. Jain. 
4. Material Science and Engineering. An Introduction, W.D. Callister, Wiley. 
5. Material Science, J.C. Anderson, K.D. Leaver, J.M. Alexander and R.D. Rawlings, ELBS. 
6. Fundamentals of Analytical Chemistry, Skoog, Welt, Holler and Crouch Thomson Learning Inc. 
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Name of SoS – School of Studies in Chemistry

Syllabus‐ Choice Based  Syllabus(Third Semester)

Name of paper‐ RESONANCE SPECTROSCOPY AND PHOTOCHEMISTRY

Total Credit‐03 Total Marks ‐80+20

RESONANCE SPECTROSCOPY,PHOTOCHEMISTRY AND ORGANOCATALYSIS
Elective Course

Choice Based Credit System in Master Course in Chemistry

A. ELECTRON SPIN RESONANCE SPECTROSCOPY : Hyperfine coupling, spin polarization for 
atoms  and  transition  metal  ions,  spin‐orbit  coupling  and  significance  of  g‐tensors, 
application to transition metal complexes (having one unpaired electron). 

B. NUCLEAR QUADRUPOLE RESONANCE SPECTROSCOPY: Quadrupole nuclei, quadrupole 
moments, electric field gradient, coupling constant, splittings, applications. 

A. PHOTOELECTRON SPECTROSCOPY : Basic principle both for atoms and molecules; Photo‐electric effect,
 ionization process, ectraKoopman’sofsimplemolecules,theorem,Auger p electron spectroscopy, 
Determination of Dipole moment. 

B. PHOTOACOUSTIC SPECTROSCOPY: Basic principle of Photo acoustic Spectroscopy (PAS), 
PAS –gases and condensed system Chemical and Surface application. 

A. PHOTOCHEMICAL  REACTIONS  :  Interaction  of  electromagnetic  radiation  with matter, 
Stern  Volmer equation,  types  of  excitations,  fate  of  excited molecule,  quantum  yield, 
transfer of excitation energy, Actinometry. 

B. DETERMINATION  OF  REACTION  MECHANISM:  Classification,  rate  constatnts  and  life 
times of reactive energy states –determination of rate constants of reactions. Effect of 
light intensity on the rate of photochemical reactions. 

C. MISCELLANEOUS  PHOTOCHEMICAL  REACTIONS  :  Photo‐Fries  reactions  of  anilides, 
Photo‐Fries  rearrangement.  Barton  reaction.  Singlet  molecular  oxygen  reactions. 
Photochemical  formation  of  smog.  Photodegradation  of  polymers,  Photochemistry  of 
vision. 

A. ORGANOCATALYSIS
General Principles: Energetic, Catalytic cycles, catalytic efficiency and life time, selectivity. Type of 
organometallic reaction: Ligand substitution, Oxidative addition, reductive elimination and insertion and 
deinsertion. Homogeneous catalysis: Hydrogenetion of alkenes, Hydroformylation, Monsanto acetic acid 
synthesis, Wacker oxidation of alkenes, Alkenes metathesis, Palladium‐Catalysed C‐C bond forming 
reactions, asymmetric oxidation. Heterogenous catalysis: The nature of heterogenous catalysts, Fischer‐ 
Tropsch synthesis, alkene polymerization.

BOOK SUGGESTED:

1. Infrared and Raman Spectra: Inorganic and Coordination Compounds, K. Nakamoto, Wiley. 
2. Fundamentals of Photochemsitry, K.K. Rohtagi‐Mukherji, Wiley‐Eastern. 
3. Essentials of Molecular Photochemistry, A. Gilbert and J. Baggott, Blackwell Scientific Publications. 
4. Molecular Photochemsitry, N.J. Turro, W.A. Benjamin. 
5. Introductory Phtochemistry, A. Cox and T. Camp, McGraw‐Hill. 
6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 
7. Application of Spectroscopy of Organic Compounds, J.R. Dyer, Prentice Hall. 
8. Photochemistry , R.P. Kundall and A. Gilbert, Thomson Nelson. 
9. Organic Photochemistry, J. coxon and B. Halton, Cambridge University Press. 
10. Shriver&  Atkins  Inorganic  Chemistry:  P.Atkins,  T.Overtone,  J.  Rourke, M. Weller,  F.  Armstrong,  Oxford 

University Press
11. Inorganic Chemistry: C.E. Housecraft, A.G. Sharpe, Pearson Education Limited.
12. Inorganic Chemistry: Principles of Structure and Reactivity: J.E. Huheey, E.A. Keiter, R.L.Keiter, O.K. Medhi,

 Pearson Education
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13. Organometallic Chemistry: A Unified Approach: R.C. Mehrotra, A.Singh, New Age International Publishers.

Name of SoS – School of Studies in Chemistry

Syllabus‐ Choice Based  Syllabus (Third Semester)

Name of paper‐ CHEMISTRY OF BIOMOLECULES
Total Credit‐03 Total Marks ‐80+20

CHEMISTRY OF BIOMOLECULES
                                                               Elective Course
                               Choice Based Credit System in Master Course in Chemistry

A. BIOENERGETICS:  Standard  free  energy  change  in  biochemical  reactions,  exergonic, 
endergonic. Hydrolysis of ATP, synthesis of ATP from ADP. 

B. ELECTRON  TRANSFER  IN  BIOLOGY:  Structure  and  function  of  metalloproteins  in 
electron transport processes –cytochromes and ion‐sulphur proteins, synthetic models. 

C. TRANSPORT  AND  STORAGE  OF  DIOXYGEN:  Heme  proteins  and  oxygen  uptake, 
structure  and  function  of  haemoglobin,  myoglobin,  haemocyanins  and  haemerythrin, 
model synthetic complexes of iron, cobalt and copper. 

A. METALLOENZYMES: Zinc enzymes –carboxypeptibase and carbonic anhydrase. Iron 
enzymes – catalase, peroxidase and cytochrome P‐450. copper enzymes‐ superoxide 
dismutase. Molybdenum oxatransferase enzymes –xanthine oxidase. 

B. ENZYME  MODELS:  Host‐guest  chemistry,  chiral  recognition  and  catalysis,  molecular 
recognition, molecular asymmetry and prochirality. Biomimetic chemistry, Cyclodextrin‐
based enzyme models, calixarenes, ionophores, synthetic enzymes or synzymes. 

A. ENZYMES: Nomenclature and classification ofnducedEnzyme. F fit hypothesis, concept and identification 
of active site by the use of inhibitors. 

B. CO‐ENZYME  CHEMISTRY:  Structure  and  biological  functions  of  coenzyme  A,  thiamine 
pyrophosphate, pyridoxal phosphate, NAD+, NADP+, FMN, FAD, lipoic acid, vitamin B12. 

C. BIOTECHNOLOGICAL  APPLICATIONS  OF  ENZYMES:  Tehcniques  and  methods  of 
immobilization of enzymes, effect of  immobilization on enzyme activity, application of 
immobilization  enzymes  in  medicine  and  industry.  Enzymes  and  Recombinant  DNA 
Technology. 

A. BIOPOLYMER  INTERACTIONS:  forces  involved  in  biopolymer  interaction.  Electrostatic 
charges  and molecular  expansion,  hydrophobic  forces,  dispersion  force  interactions. 
Multiple  equilibria  and  various  types  of  binding  processes  in  biological  systems. 
Hydrogen ion titration curves. 

B. THERMODYNAMICS  OF  BIOPOLYMER  SOLUTIONS:  Thermodynamics  of  biopolymer 
solution,  osmotic  pressure,  membrane  equilibrium,  muscular  contraction  and  energy 
generation in mechnochemical system. 

C. CELL MEMBRANE AND TRANSPORT OF IONS: Structure and functions of cell membrane, 
ion  transport  through  cell  membrane,  irreversible  thermodynamic  treatment  of 
membrane transport and Nerve conduction. 

BOOK SUGGESTED:

1. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books. 
2. Bioinorganic Chemistry, I. Bertini, H.B. Gray, S.L. Lippard and J.S. Valentine, University Science Books. 
3. Inorganic Biochemistry vols II and I.Ed G.L. Eichhorn, Elservier. 
4. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books. 
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5. Bioinorganic Chemistry, I. Bertinin, H.B. Gary, S.J. Lippard and J.S. Valentine, University Science. 
6. Inorganic Biochemistry vols I and II ed. G.L. Eichhorn, Elsevier. 
7. Bioorganic Chemistry: A Chemical Approach to Enzyme Action, Hermann Dugas and C. 

Penny, Springer‐verlag. 
8. Understanding Enzymes, Trevor palmer, Prentice Hall. 
9. Enzyme Chemistry : Impact and Applications, Ed. Collin J Suckling, Chapman and Hall. 
10. Enzyme Mechanisms Ed, M.I. Page and A. Williams, Royal Society of Chemistry. 
11. Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press. 
12. Immobilizaed Enzymes: An  Introduction and Applications  in Biotechnology, Michael D. 

Trevan, and John Wiley. 

13.  Enzymatic Reaction Mechanisms, C. Walsh, W.H. Freeman. 
14.  Biochemistry: The Chemical Reacitons of liging cells, D.E. Metzler, Academic Press. 
15.  Principles of Biochemistry, A.L. Lehninger, Wroth Publishers. 
16.  Biochemistry, L. Stryer, W.H. Freeman. 
17.  Biochemistry, J. David Rawn, Neil Patterson. 
18.  Biochemistry, Voet and Voet, John Wiley. 
19.  Outlines of Biochemistry, E.E. Conn and P.K. Stumpf, John Wiley. 
20.  Bioorganic Chemistry : A Chemistry Approach to Enzyme Action, H. Dugas and C. Penny, Springer‐Verlag. 
21.  Biochemistry and Molecular Biology of Plants, Buchanan, Gruissem and Jones, I.K. International Pvt. Ltd. 
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Name of SoS – School of Studies in Chemistry 

Syllabus‐ Choice Based Syllabus (Third Semester) 

Name of paper‐ NANOCHEMISTRY AND ITS APPLICATIONS 

 

Total Credit‐03                                                    Total Marks ‐80+20 

Elective Course 
NANOCHEMISTRY AND ITS APPLICATIONS  

Choice Based Credit System in Master Course in Chemistry 

 

UNIT I: GENERIC METHODOLOGIES FOR NANOCHEMISTRY AND  

NANOTECHNOLOGY:  

Introduction and classification - What is nanotechnology? - Classification of nanostructures - 

Nanoscale architecture; Summary of the electronic properties of atoms and solids - The isolated 

atom - Bonding between atoms - Giant molecular solids - The free electron model and energy 

bands - Crystalline solids - Periodicity of crystal lattices -Electronic conduction; Effects of the 

nanometre length scale - Changes to the system total energy - Changes to the system structure - 

How nanoscale dimensions affect properties?  

 

UNIT -II. MATERIAL CHEMISTRY :  

Preparation and Properties of Nanoparticles, Materials-Metals, Ceramics (Oxide, carbides, 

sulphides, nitrides).physical and chemical Methods, Size and Shape controlled Synthesis, Sol-gel 

methods, Optical Properteis, Electrical and Magnetic Properties, Application of Nanoparticles.  

 

UNIT-III . CHARACTERIZATION METHODS.  

X-ray diffraction - Debye-Scherer formula – dislocation density – micro strain –Synchrotron 

Radiation – Principle and Applications –Raman Spectroscopy and its Applications – Dynamic 

Light Scattering (DLS). Electron microscopes: scanning electron microscope (SEM) – 

transmission electron microscope (TEM); atomic force microscope(AFM) – scanning tunneling 

microscope (STM) - XPS – Working Principle, Instrumentation and Applications. Differential 
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scanning calorimeter (DSC) – Thermogravimetric/Diffferential Thermal Analyzer (TG/DTA) – 

UV – Visible Spectrophotometer - FTIR – Principle and Applications – Photoluminescence (PL) 

Spectroscopy. 

UNIT-IV APPLICATIONS ON NANOCHEMISTRY  

Nanobiology - Introduction - Bio-inspired nanomaterials - Interaction Between Biomolecules 

and Nanoparticle Surfaces - Different Types of Inorganic Materials Used for the Synthesis of 

Hybrid Nano-bio Assemblies -  

 

UNIT-V APPLICATIONS OF NANO IN BIOLOGY  

Applications of Nano in Biology -Nanoprobes for Analytical Applications - Current Status of 

Nanobiotechnology - Future Perspectives of Nanobiology; Nanosensors, Electrochemical , 

Nanobiosensors - Smart Dust; Nanomedicines, Nanodrug Administration Diagnostic and 

Therapeutic Applications.  

 

References: 

1. Nanoparticles: From Theory to Application Edited by Gu¨nter Schmid, @ 2004 

WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim  

2.  Nanoparticles and Catalysis Edited by Didier Astruc @ 2008 WILEY-VCH Verlag 

GmbH & Co. KGaA, Weinheim  

3.  Peter Atkins, Tina Overton, Jonathan Rourke, Mark Weller, Fraser Armstrong, Mike 

HagermanShriver and Atkin’s Inorganic Chemistry, Fifth Edition, Oxford, 2010.  

4.  Nanoscale Science and Technology, Robert W. Kelsall, Ian W. Hamley and Mark  

Geoghegan, John Wiley & Sons, Ltd., UK, 2005.  

5.  Introduction to Nanotechnology, Charles P. Poole Jr and Frank J. Owens, Wiley 

Interscience, 2003.  

6.  Nano:The Essentials: Understanding Nanoscience and Nanotecnology, T.Pradeep, Tata  

McGraw-Hill Publishing Company Limited, New Delhi, 2008. 
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PRE - Ph.D. COURSE 

 
 
 

DURATION : SIX MONTHS                     M.M. : 200 
 
 

COURSES MARKS 
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O 
U 
R 
S 
E 
 
I 
 

1.  RESEARCH  METHODOLOGY 20 

2.  LITERATURE SEARCH 
TECHNIQUE 20 

3.  INSTRUMENTATION TECHNIQUES 20 

4.  SAMPLING & MODELING 20 

5      STATISTICAL ANALYSIS 20 

C 
6.  PROJECT BASED ON REVIEW OF 

RESEARCH WORK 50 O 
U 
R 
S 

7.  SEMINAR 50 
E 
 

II 
 

TOTAL 200 
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PRE - Ph.D. COURSE 

 
COURSE – I 

 
 

 

RESEARCH METHODOLOGY IN CHEMISTRY 
 

M.M. - 100 
UNIT-I    RESEARCH METHODOLOGY 

            Purpose of research; Research project Conceptualization, choice of methods; 

Elements of a research proposal, operationalization choices and illustrations. Research 

design: formulation, pre-testing of research instruments and procedures, units of 

analysis, time dimension.Experimental design and use of indicators in research. 

Survey Research: Guidelines for asking question and questionnaires construction, 

Self-administered questionnaires, Interview and other survey methods; their strength 

and weaknesses. Sampling: the logic of sampling , concepts and terminologies , 

population and Sampling frames , types of sampling design .Field studies : steps in the 

conducting field study ; evaluation research: how to carry out evaluation research , 

Patent and IPR.    

 
UNIT-II    LITERATURE SEARCH TECHNIQUE  
 

IUPAC rule for nomenclature –Introduction to chemical abstracts –Subject Index, 

Substance Index, Author Index, Formula Index and other indices-Uses of these 

indices  with examples- current contents –organization –methods of using the titles 

and index –other similar abstracts for special topics related to chemistry. Use of 

computer browsing for literature search and downloading –basics of internet services 

–various sources of abstracts ,articles and papers of  browsing and downloading , 

Techniques of conversion from one format to another Structure drawing programs and 

their uses –searches through structure . Use of Literature, Knowledge of National and 

International Journals, Impact Factor, Citation-Index, h Index,SCI Journals, 

Plagiarism 

 
UNIT-III   INSTRUMENTAL TECHNIQUES 
 

Principle, instrumentation and application of electro-analytical, spectrophotometry, 

fluorimetry, AAS, AES, XRF and NMR techniques. Principle instrumentation and 

application of chromatography and MS techniques. Classical Method of Analysis 
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 3 
 

 

 
UNIT-IV     SAMPLING AND MODELING  
 

Mesearment and sampling technique  of air pollutants using air monitors in selected 

atmospheric receptors. Statistical approach in environmental monitoring and analysis 

using selected parameters(correlation and regression analysis, factor analysis etc.) and 

graph ploting ( Boxplot ,histogram etc.) 

 
UNIT-V    STATISTICAL ANALYSIS 
 

Various types of errors – precision and accuracy- significant figures, various 

statistical tests on the accuracy of results, positive and negative deviation from 

accurate results the binomial distribution, the Gaussian distribution - the normal 

distribution of random errors, mean value, variance and standard deviation, reliability 

interval, deviations, from the Gaussian law of error distribution, student’s t-

distribution, and t-test- comparison of the mean with the expected value, comparison 

of the results of two different methods, comparison of the precision of two methods 

by F-test, Gross errors and elimination of outlying results, graphical methods- Linear 

regression line, standard deviation, correlation coefficient-Multiple linear regression 

(one variable with two other variables).  

 
COURSE - II

1. 

                M.M. : 100 
 
 I. PROJECT BASED ON REVIEW OF RESEARCH WORK  M.M.-50 

II. SEMINARS         M.M.-50 

BOOK SUGGESTED:  
 

Ahuja  &   Jespersen, Modern Instrumental Analysis, 1st Edition, Elsevier 
Science, 2006. 

2. Douglas A. Skoog; F. James Holler; Stanley R. Crouch, Principles of 
instrumental Analysis, 

3. 
Cole Pub Co., 2006. 

John Creswell, Research Design: Qualitative, Quantitative, and Mixed Methods 
Approaches (Hardcover), 2008 

4. John W. Creswell, Qualitative Research & Evaluation Methods , 2008  
5. Thesis and Assignment Writing – J. Anderson, B.H. Dursten and M.Poole, Wiley 

Eastern (1977). 
6. A Hand Book of Methodology of Research – P. rajamal and P. Devadoss, 

R.M.M.Vidya Press (1976). 
7. instrumental Methods of Analysis – H.H. Willard, L.L.Merritt, J.a.Dean, F.A. Settle, 

CBS Publishers & Distributors, 1986. 
8. Practical Process, Research and Development – Neal G. Anderson, Amazow 
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SCHEME OF TEACHING AND EXAMINATIONS    2020-2021 

MASTER OF SCIENCE   IN   INFORMATION   TECHNOLOGY 
 

FIRST SEMESTER 
 

Subject 

Code 

SUBJECTS Teaching 

Load Per 

Week 

Credit 

 

L+((T+P) 

/ 2) 

Examination Marks 

Max. Marks Min. Marks 

L T P Th Ses Pr Total Th Ses Pr Total 

MSc(IT)101 

Object Oriented 

Programming with 

C++ 

 

3 

 

2 

 

- 4 

 

100 

 

50 

 

- 

 

150 

 

40 

 

30 

 

- 

 

70 

MSc(IT)102 RDBMS and SQL  
 

3 

 

2 

 

- 
4 

 

100 

 

50 

 

- 

 

150 

 

40 

 

30 

 

- 

 

70 

MSc(IT)103 

Mathematical 

Foundations of 

Computer Science 

 

3 

 

2 

 

- 4 

 

100 

 

50 

 

- 

 

150 

 

40 

 

30 

 

- 

 

70 

MSc(IT)104 
Computer System 

Architecture  

 

3 

 

2 

 

- 
4 

 

100 

 

50 

 

- 

 

150 

 

40 

 

30 

 

- 

 

70 

MSc(IT)105 
Internet and Web 

Technology  

 

3 

 

2 

 

- 
4 

 

100 

 

50 

 

- 

 

150 

 

40 

 

30 

 

- 

 

70 

MSc(IT)106 
Programming Lab 

C++ 

 

- 

 

- 
3x2 3 

 

- 

 

25 

 

100 

 

125 

 

- 

 

15 

 

50 

 

65 

MSc(IT)107 
RDBMS & SQL 

Lab 

 

- 

 

- 

 

3x2 
3 

 

- 

 

25 

 

100 

 

125 

 

- 

 

15 

 

50 

 

65 

 

 

 

 

TOTAL 

 

15 

 

10 

 

12 26 

 

500 

 

300 

 

200 

 

1000 

 

200 

 

180 

 

100 

 

480 
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Object Oriented Programming with ‘C++ ’ 
MSc(IT)101 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: Language Fundamental 

Overview of OOP: The Object Oriented paradigm, Basic concepts of OOP, Benefits of OOP, Object oriented 

languages, Application of OOP. Overview of C++: History of C++, Data Types: Built-in data types, User-defined 

data types, Derived data types. Constants and Variables: symbolic constants, Dynamic initialization of variable, 

Reference variable. Operators in C++. Control Structures: if-else, nested if-else, while, do-while, for, break, 

continue, switch, goto statement. 

 

UNIT – II: Structure & Function 

Structures: A Simple structure, Defining a structure variable, Accessing structures member, Enumeration data 

type. Function: Function Declaration, Calling Function, Function Definition, Passing Arguments to function: 

Passing Constant, Passing Value, Reference Argument, Structure as argument, Default Argument. Returning 

values from function: return statement, Returning structure variable, Return by reference. Overloaded Function, 

Inline Function, Templates. 

 

UNIT – III: Object Classes and Inheritance 

Object and Class, Defining the class and its member, Making an outside function inline, nesting of member 

function, array as class member, structure and classes. Memory allocation: memory allocation for objects, new 

and delete operator, static data member, static member functions, object as function argument. Constructor & 

Destructor: Null and default constructor. Parameterized constructor, Constructor with default argument, copy 

constructor, class destructors, Inheritance: Introduction to inheritance, Types of inheritance ,function overriding, 

Constructor in Derived class. Access specifiers: public, private, protected.  

 

UNIT – IV: Pointers, Virtual Function and Operator Overloading 

Pointers: Introduction, & and * operator, pointer to object, this pointer, pointer to derived class. Dynamic 

polymorphism: Virtual function, Pure Virtual Function, Abstract class. Static Polymorphism: Operator keyword, 

overloading unary operator (++(pre increment and post increment),--) using operator function, overloading binary 

operators (+,-,==,>=,<=, +=,<,>,[] ), Friend function, Friend class, overloading binary operators using friend 

function. 

 

UNIT – V: File & Stream 

File and Stream: C++ Stream class, unformatted I/O operations, formatted console I/O, manipulators, opening 

and closing a file, detecting eof, file modes, get(), put(),reading and writing a class object, Updating a file random 

access. 

 

RECOMMENDED BOOKS: 

 
 Object Oriented Programming with  C++ : E. Balagurusamy, The McGraw-Hill  

 The C++ Programming Language: Bjarne Stroustrup, Addision Wasley. 

 Object Oriented Programming in C++: Robert Lafore, Galgotia Publications. 

 Introduction to Object Oriented Programming: K V Witt, Galgotia Publications. 

 Object Oriented Programming: G Blaschek, Springer Verlag 

 Object Data Management: R Cattel, Addison Wasley. 
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RDBMS and SQL 
MSc(IT)102 

Max Marks : 100                                                                                       Min Marks : 40 
 

UNIT – I: Overview of Database Management 

Data, Information and knowledge, file oriented approach verses database oriented approach to data management; 

data independence, database administration roles, DBMS architecture, different kinds of DBMS users, importance 

of data dictionary, contents of data dictionary, types of database languages. Data models: network, hierarchical, 

relational. Introduction to distributed databases, Client/Server databases, Object-oriented databases, Object-

relational databases.  

 

UNIT – II: Relational Model & Relational Algebra 

Entity - Relationship model as a tool for conceptual design-entities, attributes and relationships. ER diagrams; 

Extended ER features Generalization, specialization and aggregation; Case studies of ER modeling, Concept of 

keys; Converting an ER model into relational Schema.  

Relational Algebra: select, project, cross product different types of joins (inner join, outer  

joins, self-join); set operations, Tuple relational calculus, Domain relational calculus, Simple  

and complex queries using relational algebra. 

 

UNIT – III: SQL and Relational Database Design 

Introduction to SQL constructs (SELECT…FROM, WHERE… GROUP BY… HAVING…  

ORDERBY….), INSERT, DELETE, UPDATE, DROP, VIEW definition and use, Temporary tables, Nested 

queries, and correlated nested queries, Integrity constraints: Not null, unique, check, primary key, foreign key, 

references, Triggers. Embedded SQL and Application Programming Interfaces. Normalization concept in logical 

model; Pitfalls in database design, update anomalies: Functional dependencies, Join dependencies, Normal forms 

(1NF, 2NF, 3NF). Boyce Codd Normal form, Decomposition, Multi-Valued Dependencies, 4NF, 5NF. 

Denormalization.  

 

UNIT – IV: PL/SQL 

Introduction to PL/SQL variables – literals – data types – advantages of   PL/SQL; Control statements : if ; 

iterative control – loop, while, for , goto ; exit when; Cursors : Types –implicit, explicit – parameterized cursors – 

cursor  attributes; Exceptions: Types – internal , user-defined , handling exceptions – raise statement; PL/SQL 

tables and records: Declaring PL/SQL tables - referring PL/SQL tables, inserting and fetching rows using PL/SQL 

table, deleting rows; records - declaration of records - deleting records; Sub programs: Functions -procedures - in, 

out, inout parameters; purity functions - packages - package specification -advantages of packages - private and 

public items - cursors in packages. 

 

UNIT – V: Query Processing and Optimization 

Query Processing, Protecting Database and Data Organization -Parsing, translation, optimization, evaluation and 

overview of Query Processing. Protecting the Data Base -  Integrity, Security and Recovery. Domain Constraints, 

Referential Integrity,  

Assertion, Triggers, Security & Authorization in SQL. Data Organization -File Organization: Issues in physical 

design;, File organization for relational tables. Fixed length records, variable length records, Organization of 

records in files, Indexing: Concepts of indexes, indexed files -B-tree, B+-tree, and Hashing Techniques. 

 

BOOKS RECOMMENDED: 

 
 Database System Concept: A. Silberschatz , H.F. Korth and S. Sudarshan, TMH 

 Fundamentals of Database Systems: Elmasri & Nawathe, Pearson Education 

 An Introduction to Database Systems: C. J. Date, AWL Publishing Company 

 SQL, PL/SQL: Ivan Bayross, BPB Publication 

 An Introduction to database systems:  Bipin Desai, Galgotia Publication. 

 Database Management System: A. K. Majumdar & P. Bhattacharya, TMH 
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Mathematical Foundations of Computer Science 
MSc(IT)103 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: Mathematical Logic, Sets Relations and functions  

Mathematical Logic: Notations, Algebra of Propositions & Propositional functions, logical connectives, Truth 

values & Truth table Tautologies & Contradictions, Normal Forms, Predicate Calculus, Quantifiers. Set Theory: 

Sets, Subsets, Power sets, Complement, Union and Intersection, De-Morgan's law Cardinality. Relations: 

Cartesian Products, relational Matrices, properties of relations.  Equivalence relation functions: Injection, 

Surjection, Bijection, Composition, of Functions, Permutations, Cardinality, the characteristic functions recursive 

definitions, finite induction.  

 

UNIT – II: Lattices & Boolean Algebra 

Lattices: Lattices as Algebraic System, Sub lattices, some special Lattices (Complement, Distributive, Modular). 

Boolean algebra: Axiomatic definitions of Boolean algebra as algebraic structures with two  

Operations, Switching Circuits. 

 

UNIT – III: Groups Fields & Ring  

Groups: Groups, axioms, permutation groups, subgroups, co-sets, normal subgroups, free  subgroups, grammars, 

language. Fields & Rings: Definition, Structure, Minimal Polynomials, Irreducible Polynomials, Polynomial roots 

& its Applications. 

 

UNIT – IV:  Graphs  

Graphs: Simple Graph, Multigraph & Psuedograph, Degree of a Vertex, Types of Graphs, Sub Graphs and 

Isomorphic Graphs, Operations of Graphs, Path, Cycles and Connectivity, Euler and Hamilton Graph, Shortest 

Path Problems BFS(Breadth First Search), Dijkastra’s Algorithm, Representation of Graphs, Planar Graphs, 

Applications of Graph Theory. 

 

UNIT – V: Trees 

Trees: Trees, Properties of trees, pendant vertices in a tree, center of tree, Spanning tree, Binary tree, Tree 

Traversal, Applications of trees in computer science. 

 

BOOKS RECOMMENDED: 

 
 A text book of Discrete Mathematics: Swapan Kumar Sarkar. S.Chand & company Ltd. 

 Discrete Mathematical structure with applications to computer science: J.P Trembly & R. Manohar.  TMH 

 Discrete Mathematics: K.A Ross and C.R.B Writht. 

 Discrete Mathematics Structures for computer science: Bernard Kohman & Robert C. Bushy. 

 Discrete Mathematics: Seymour Lipschutz Mare Lipson. TMH Edition.  
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Computer System Architecture 
MSc(IT)104 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I Representation of Information and H/w component 
Number system (decimal, BCD, octal, hexadecimal) and conversions, r and r-1’s complement, Fixed and Floating 

point representation, Binary codes: Excess-3, ASCII, EBCDIC, Error detection codes. Boolean Algebra, Map 

simplification K-Map, Logic Gates, Combinational Circuit: Half and Full Adder, Decoder and Multiplexer; 

Sequential Circuit: Flip-Flop (SR, D, JK, Master-Slave,T), 4 bit Register, Register with parallel load, Shift 

register, Binary ripple Counter, Binary synchronous counter.  

 

UNIT – II Register transfer language and micro operations 

Register Transfer Language (RTL), Concepts of bus, Bus and Memory transfers, Micro-operation: Arithmetic, 

Logic and Shift micro operation, Instruction code, Computer registers, Computer instructions, Timing and control, 

Instruction Cycle and Interrupt Cycle, Memory reference instructions, Input-output and interrupt, Design of basic 

computer 

 

UNIT – III Programming Computers and CPU  
Machine Language, Assembly Language, Assembler, Program Loops, Input /Output, Programming, General 

register organization, Stack organization, Instruction format, Addressing modes, Data transfer and manipulation 

language, Micro-programmed and Hardwired control, RISC Vs. CISC, Pipelining in CPU design: , Parallel 

Processing ,Arithmetic and RISC pipelining. 

 

UNIT – IV Computer Arithmetic and I/O Techniques 

Addition, Subtraction, Division and Multiplication Algorithm, Input-Output Interface, asynchronous data transfer; 

Modes of transfer: Programmed I/O, Interrupt Mechanism, Direct Memory Access (DMA), I/O Processor.  

 

UNIT – V Memory Organization  

Memory hierarchy: Static and Dynamic RAM, ROM; Building large memory using chips, Associative Memory: 

associative mapping, Direct mapping, set associative mapping; Cache Memory Organization, Virtual Memory. 

 

BOOKS RECOMMENDED: 

 
 Computer System Architecture, Morris Mano, PHI, 3rd Edition)  

 Computer Organization and Architecture, William Stalling, PHI 

 Computer organization and Architecture, J.P.Hayes, TMH.  

 Digital Computer Logic Design, Morris Mano ,PHI 

 Computer System Architecture and organization, Dr. M. Usha,and T. S. Shrikant, Wiley publication. 

 Digital Computer Electronics, Malvino. 

 Structured Computer Organization, Andrew S. Tanenbanm, PHI 

 Modern Digital Electronics, R.P.Jain, TMH 

 Fundamental of microprocessors, B. Ram 
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Internet and Web Technology 
MSc(IT)105 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 

Introduction to Computer and Hardware: Introduction of Information Technology, History of 

Computers, Organization of computers, Number Systems, Programming language and types, Public 

domain software, Applications of Information Technology in business, industry, entertainment, science, 

engineering and medicine.  

 

UNIT – II 

Internet and its Application: Evolution of internet, Internet applications, TCP/IP, Addressing in Internet 

(IP), Domains, Internet service providers, Connectivity such as dial up, leased line, VSAT. E-mail 

protocols (X-400, SMTP, UUCP), Description of E-Mail headers, Email routing, e-mail client, POP-3, 

IMAP- 4. 

  

UNIT – III  

FTP and Telnet: Introduction to File Transfer Protocol (FTP), Types of FTP servers (including 

anonymous), Telnet protocol, Telnet client, Terminal emulation. Usenet and Internet relay chat, Web 

publishing tool, Website planning, Website Hosting , Multiple sites on one server, Maintaining a web 

site, WWW servers, HTTP & URLs, Registration of website on search engines , maintenance of website.  

 

UNIT – IV  

Dynamic HTML and Web Designing: HTML Basic concepts, Web designing issue, Structure of 

HTML documents, HTML Elements: Core attributes, Language attributes, Core Events, Block Level 

Events, Text Level Events, Linking Basics, Linking in HTML, Images and Anchors, Anchor Attributes, 

Image Maps, Semantic Linking Meta Information, Image Preliminaries, Image Download issues, Images 

as Buttons, Introduction to Layout: Backgrounds, Colors and Text, Fonts, Layout with Tables, 

Introduction to CSS. 

 

UNIT – V 

Internet Security: Internet security vulnerability and threats, Firewalls, Introduction to AAA, Malwares. 

E-Commerce: Introduction, Concepts & technology, Advantages, Limitations, Various electronics 

payment system, Payment Gateways, Introduction to EDI.  
 

BOOKS RECOMMENDED:  

 
 Computers Today, S.K.Basadra, Galgotia Publication..  

 Internet for Every One, Alexis Leon and Mathews Leon, Tech World.2008 print.  

 Introduction to Computers, P.K.Sinha, BPB Publication. 

 Fundamentals of Computers, V. Rajaraman, Prentice Hall of India. 

 HTML Complete Reference, Thomas A. Powell, TMH 

 Frontiers of Electronics of Commerce , Ravi kalakota & Andrew B. Whinston, Addison Wesley  
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SCHEME OF TEACHING AND EXAMINATIONS    2020-2021 
MASTER OF SCIENCE   IN   INFORMATION   TECHNOLOGY 

 
SECOND SEMESTER 

 

Subject Code SUBJECTS 

Teaching 

Load Per 

Week 

Credit 

 

L+((T+

P) / 2) 

Examination Marks 

Max. Marks Min. Marks 

L T P Th Ses Pr Total Th Ses Pr Total 

MSc(IT)201 .NET Technology 
 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT)202 Data Structures 
 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT)203 
Computer Networks & 

Data Communication 

 

3 

 

2 

 

- 
4 

 

100 

 

25 
 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT)204 

Operating System     

(with Linux as case 

Study) 

 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT)205 AI  & Expert Systems 
 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT)206 
Programming Lab – 

Based on 201 

 

- 

 

- 

 

3x2 
3 

 

- 

 

50 

 

100 

 

150 

 

- 

 

30 

 

50 

 

80 

MSc(IT)207 
Programming Practice 

- Based on 202 

 

- 

 

- 

 

2 
1 

 

- 

 

50 

 

50 

 

100 

 

- 

 

30 

 

25 

 

55 

MSc(IT)208 
Common Software - 

Based on 203/204 

 

- 

 

- 

 

2 
1 

 

- 

 

50 

 

50 

 

100 

 

- 

 

30 

 

25 

 

55 

MSc(IT)209 

Personality 

Development / Group 

Discussion 

 

- 

 

- 

 

2 
1 

 

- 

 

25 

 

- 

 

25 

 

- 

 

15 

 

- 

 

15 

 

 

 

 

TOTAL 

 

15 

 

10 

 

12 
26 

 

500 

 

300 

 

200 

 

1000 

 

200 

 

180 

 

100 

 

480 
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.NET Technology 
MSc(IT)201 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I:  Inside the .NET framework: 
Overview of .net framework, Managed Execution process, CLR, common language specification, JIT 

Compilation , MSIL, Namespaces, Assemblies, metadata, Common Type System, cross language, 

interoperability, Garbage collection. 

UNIT – II:  Programming with .NET Framework 
Windows form: working with Visual Studio IDE, creating a .NET solution, MDI application, components and 

controls, Data types, variables, Type conversions, Operators, Control Structures: conditional statements, loops, 

arrays, types of methods, method data, Introduction to exception handling-exception statements. 

UNIT – III:  XML, Windows process and File Handling 
Types, structures, Enumerations, classes, Interfaces, Working with files-Files and directories, streams, Readers 

and writers, Reading and writing XML files, XML serialization, processing Transaction, Monitoring and 

Managing Windows Process, retrieving information about process. 
 
UNIT – IV:  Building .NET Framework Applications 
Introduction to ASP .NET, Differentiate classic ASP and ASP .NET, Web application, Web forms, Form 

validations – Client side, Server side, controls in web forms, Events in Web form. 
 
UNIT – V: Advanced concepts and Database Programming 
Delegates, ADO .NET Architecture, .NET data provider, dataset components, creating database applications 

using Window forms and web forms (Database connectivity through ADO .NET), Introduction to web services, 

web services for Mobile application, Remote overview. 
 

 
BOOKS RECOMMENDED: 
 

 MSDN online – by Microsoft 

 Visual Basic .NET Complete - BPB Publications, New Delhi. 

 The Complete Reference VB .NET, Jeffery R. Shapiro, Tata McGraw Hill. 

 Professional VB .NET 2003, Bill Evjen & others, Wiley India (P) Ltd. 
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Data Structures 
MSc(IT)202 

Max Marks: 100 Min Marks : 40 
 

UNIT – I Array and Linked Lists 
Introduction to data structure, Primitive data structure, Introduction to Algorithm analysis for time and space 

requirement, Rate of growth and Order notation, Basic time and space analysis of an algorithm. Linear Array, 

Representations of Array in Memory, Traversing, Insertion and Deletion in Linear Array, Multidimensional 

Array. Linked list, Representation of linked lists in memory, Traversing a linked list, Searching a linked list, 

Memory Allocation, Insertion into a linked List, Deletion from a Linked List, Header Linked List, Two- Way 

Linked Lists, Circular Linked List. 

 

UNIT – II Stack and Queues 

Stacks Definition, concepts, operation and application of Stacks, Recursion and Polish notations, Quick sort, 

tower of Hanoi, Queue, Priority Queue: definition concepts, operation and application of Queue, circular queue 

and Dequeue. Linked representation of stack and queue. 

 

UNIT – III Trees and Its Representation: 
Terminologies related to trees, Binary Tree, complete binary tree, almost complete binary tree; Tree Traversals-

preorder, in order and post order traversals, their recursive and non-recursive implementations, Expression tree-

evaluation, Linked representations of binary tree, operations. header nodes; threads, Binary Search Tree: 

searching, Inserting and deleting in BST, Heap; Path Lengths; Huffman's Algorithms. Basic idea of AVL Tree. 

 

UNIT – IV Graphs:  
Related definitions; Graph representations- adjacency matrix, adjacency list, adjacency multi-list; Traversal 

schemes - depth first search, breadth first search; Minimum spanning tree; Shortest path algorithm; Kruskal and 

Dijkstra’s algorithms. 

 

UNIT – V Searching, Hashing and Sorting:  
Searching : Linear Search, Binary Search, Searching and data modification  Hashing- Basics, methods, collision, 

resolution of collision, chaining; Internal Sorting, External sorting - Bubble Sort, Insertion Sort, Selection Sort, 

Merge sort, Radix sort, heap sort. 

 

 

BOOKS RECOMMENDED: 

 
 Fundamental of Data Structures, Horowitz and Sahani, Galgotia Publishers.  

 Data Structures and Program Design in C, Kruse R.L, PHI.  

 Data Structures using C and C++, Tanenbaum, PHI.  

 Data Structures, Schaum Series.  

 Data Structures, Bhagat Singh.  

 Data Structures - Trembley and Sorenson. 
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Computer Networks & Data Communication 
MSc(IT)203 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 

Introduction to Computer Networking: The Concept of Networking, Data Communication, Required network 

elements, The role of Standards Organization. Line Configuration, Various Topologies, Transmission Mode, 

Categories of Networks- LAN, MAN, WAN. The benefits of a Computer Networks. The OSI and TCP/IP 

Reference Model: The Concept of Layered Architecture, Design Issues for the Layers. Interfaces and services, 

Detailed Functions of the Layers. Comparison between OSI and TCP/IP Reference model. 

 

UNIT – II 

Transmission of Digital Data: Shannon’s and Nyquist theorems for maximum data rate of a channel. 

Transmission media- Co-axial, UTP, Fiber optic and wireless. Analog and digital data Transmission- parallel and 

serial transmission. DTE-DCE interface using RS-232C. Study of modems- 56k and Cable Modem. Modem 

standards. Multiplexing and Switching: The Concept of Multiplexing- FDM, TDM, WDM. The Concept of 

Switching- Circuiting, Message switching, Packet switching. 

 

UNIT – III 

Data Link Layer and Routing Algorithms:  Line Discipline, Flow Control- stop and wait, sliding window, Go 

back N, Error Control- ARQ stop and wait, sliding window ARQ. HDLC, SLIP, PPP. Multiple access protocols- 

ALOHA, Slotted ALOHA, CSMA/CD. IEEE standards for LAN’s and MAN’s. The IP protocol, and its header. 

IP address classes and subnet mask. The concept of ICMP, ARP, RARP, RSVP, CIDR and Ipv6: Routing 

algorithms- shorted path first, Distance Vector, Link State. Congestion Control-The leaky bucket and Token 

bucket Algorithms.  

 

UNIT – IV 

Transport Layer: The Concept of client and Server in terms of Socket addressing in Transport layer. Two way 

and three-way handshaking. TCP header. Network Performance Issues. The Concept of Domain Name System, 

Various Resource Records. Architecture and services of E-mail (RFC-822 and MIME). The Concept of World 

Wide Web- server side and client side. ATM: The concept of ATM, ATM Adoption layers- AAL1, AAL2, 

AAL3/4, AAL5, Comparison of    AAL protocols. Cell formats for UNI and NNI. Service Categories, Quality of 

service, Congestion Control in ATM. 
 

UNIT – V 

Comparative study of Networking Technologies: X.25, Frame Relay, ATM, SONET, SMDS, ISDN.  

Network Security: The Importance of Security in Networking. Traditional Cryptography, Data Encryption 

Standards, RSA algorithm. 

 

BOOKS RECOMMENDED: 

 
 Computer Networks -  A S Tanenbaum 

 Data Communication and Networking -  B A Forouzan 
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Operating Systems (with Linux as case study) 
MSc(IT)204 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: Introduction 

Defining operating system, History and Evolution of operating system, Basic Concepts: batch processing, 

spooling, multiprogramming, multiprocessor system, time sharing, real time systems, Functions and Goals of 

operating system, Operating system as resource manager, Operating system as an abstract machine.  

 

UNIT – II: Processor Management  
Process concept, Process Control Block, Process State: State Transition Diagram, Scheduling Queues: Queuing 

Diagram, Types of schedulers-context switching and dispatcher, various types of CPU scheduling algorithms and 

their evaluation, multilevel queues and multilevel feedback queues, Thread life cycle, multithreading,  

 

UNIT – III: IPC and Dead Locks  

Inter Process Communication: competing and co-operating processes, Introduction to concurrent processing, 

Precedence graphs, Critical section problem, Semaphore concept, Study of classical process synchronization 

problems: Producer–Consumer, Dining Philosophers. Deadlocks: The dead lock problem, dead lock definition, 

Deadlock Characterization: necessary condition, resource allocation graph, Deadlocks handling: Deadlock 

prevention, Deadlock avoidance, Banker’s algorithm, Deadlock detection, Recovery from Deadlock.  

 

UNIT – IV: Memory Management  

Preliminaries of memory management, Contiguous memory allocation, partitioned allocation MFT, fragmentation, 

MVT, partition allocation policies, compaction, Non-Contiguous memory allocation, Paging, Structure of page 

table, Segmentation, Virtual Memory: Concepts, demand paging, Swapping, Page replacement policies: FIFO, 

Optimal, LRU, MRU, Thrashing. Secondary Storage: Hierarchy, physical characteristics, evaluation of disk 

access time and data transfer rate, Scheduling algorithms: FCFS, SCAN etc. 

 

UNIT – V: File and Device Management 

File concept: file types, file directory maintenance, file sharing, basic file system structure, access methods-

sequential and direct access, free space management contiguous, linked allocation and indexed allocation and their 

performances. Protection and Security:  principle of protection, domain structure, access matrix, access control, 

the security problems. Distributed systems:  Introduction & Features, Types of distributed OS. 

 

 BOOKS RECOMMENDED: 

 
 Operating System Concepts, Abraham Silberschatz, Peter B. Galvin and Greg Gagne (Wiley India Edition) 

 Modern Operating System, Andrew .S. Tanenbaum, (PHI) 

 Operating System Concepts, James L. Peterson and Abraham Silberschatz (Addison-Wesley) 

 Operating System Concepts & Design, Milan Milenkovic (MGH) 

 An Introduction to Operating Systems, Harvey M. Dietel(Addison Wesley) 
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Artificial Intelligence & Expert Systems 
MSc(IT)205 

Max Marks : 100                                                                                       Min Marks : 40 
 

UNIT – I 

Introduction to AI: Foundations of AI, Philosophy and History; AI problems, AI technique; The Turing Test. 

Intelligent Agents: Agents and Environments, the Concept of Rationality, the Nature of Environments and the 

Structure of Agents. Problem solving & State Space Search: General problem solving: defining problems as 

State Space Search, Problem Characteristics; Production Systems & their characteristics. 

 

UNIT – II 

Exhaustive Searches: Generate and Test, Breadth First Search, Depth First Search and DFID 

Heuristic Search Techniques: Branch and Bound technique; Best first search; A* algorithm; Problem Reduction 

AND/OR Graphs and AO* algorithm. Local Searches & Optimizations: Hill climbing and its variants. 

Constraint Satisfaction Problems: Definition; Constraint Propagation and Backtracking. Game Playing: Mini-

Max Search Procedure; Alpha-Beta Cutoffs; Additional Refinements. 
 

UNIT – III 

Knowledge Representation: Types of Knowledge; Knowledge Representation Issues; Logic: First order 

Predicate Logic; Representation of facts in FOL; Inference in FOL; Resolution Principle, Clausal Form and 

Unification; Inference Mechanisms: Forward and Backward Chaining; Slot and Filler Structures: Semantic 

Networks; Frame Systems and value inheritance; Conceptual Dependency; Scripts; 
 

UNIT – IV 

Reasoning under Uncertainty: Non-monotonic Reasoning, Probabilistic Reasoning and Uncertainty; Probability 

Theory; Bayes Theorem and Bayesian networks; Certainty Factor; Dempster-Shafer Theory. Planning: Overview; 

The Blocks Word; Component of a Planning System: Goal Stack Planning; Nonlinear Planning; Natural 

Language Processing: Introduction, Overview of Linguistics, Grammars and Languages: context sensitive and 

context free grammar; Chomsky Hierarchy, Parsing techniques: Recursive Transition Nets, Augmented Transition 

Nets, Semantic Analysis: Case, Logic and Semantic grammars; 
 

UNIT – V 

Expert Systems: Introduction, Characteristics, History and Applications of expert systems; Expert System Shells; 

Rule Based Systems Architectures, Non Production System Architectures; Knowledge Acquisition and Validation; 

Case Studies: MYCIN & DENDRAL. Learning: Rote learning; Learning by Taking Advise; Induction; 

Explanation based learning; Discovery; Analogy. 

 

BOOKS RECOMMENDED: 

 
 Artificial Intelligence, Rich E., Knight K.  and Nair S. B., McGraw Hill Education 

 Artificial Intelligence: A Modern Approach, Russell S. J. and Norvig P., Pearson Education 

 Introduction to Artificial Intelligence and Expert Systems, Patterson D. W., PHI 

 Principles Of Artificial Intelligence, Nilson N. J., Narosa Publications 

 Artificial Intelligence, Winston P. H., Pearson Education 
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SCHEME OF TEACHING AND EXAMINATIONS    2020-2021 
MASTER OF SCIENCE   IN   INFORMATION   TECHNOLOGY 

 
THIRD SEMESTER 

 

Subject 

Code 

SUBJECTS Teaching Load 

Per Week 

Credit 

 

L+ 

((T+P)

/2) 

Examination Marks 

Max. Marks Min. Marks 

L T P Th Ses Pr Total Th Ses Pr Total 

MSc(IT) 

301 

Java Programming 

Language 

 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT) 

302 

Python Programming 

Language 

 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT) 

303 

Software 

Engineering 

 

3 

 

2 

 

- 
4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT) 

304 

 

Electives : 

1. Advanced 

Computer 

Architecture 

2. Data Mining & 

Warehousing 

3. Cloud Computing 

4. Digital Image 

Processing 

 

3 

 

2 

 

- 

 

4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT) 

305 

Electives : 

1. Mobile 

Communication 

2. Theory of 

Computations 

3. Internet of 

Things 

4. Analysis and 

Design of 

Algorithms 

 

3 

 

2 

 

- 

 

4 

 

100 

 

25 

 

- 

 

125 

 

40 

 

15 

 

- 

 

55 

MSc(IT) 

306 

Programming Lab -

Based on 301 

 

- 

 

- 

 

3x2 

 

3 

 

- 

 

50 

 

100 

 

150 

 

- 

 

30 

 

50 

 

80 

MSc(IT) 

307 

Programming 

Practice - Based on 

302 

 

- 

 

- 

 

2 
1 

 

- 

 

50 

 

50 

 

100 

 

- 

 

30 

 

25 

 

55 

MSc(IT) 

308 

Common 

Software/Mini-

Project 

 

- 

 

- 

 

2 
1 

 

- 

 

50 

 

50 

 

100 

 

- 

 

30 

 

25 

 

55 

MSc(IT) 

309 

Managerial Skills / 

Seminar 

 

- 

 

- 

 

2 
1 

 

- 

 

25 

 

- 

 

25 

 

- 

 

15 

 

- 

 

15 

 

 

 

 

TOTAL 
15 10 12 26 500 300 200 1000 200 180 100 480 

 

Page 317 of 2144



 

Java Programming Language 
MSc(IT)301 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: Introduction to Java Programming 

An overview of Java: Object Oriented Programming, Features of Java, Java Virtual Machine, Java Environment: 

Java Development Kit, Java Standard Library, Data Types, Variables: Declaring a variable, Dynamic 

Initialization, The scope and life time of variable, Type conversion and Casting: Narrowing and Widening 

Conversions, Numeric Promotions, Type Conversion  Contexts;  Operators: Arithmetic Operators, Relational 

Operators, Logical Operators, Bit wise Operators, Conditional Operators, new operator, [ ] and instance of 

operator. Control Statements: Java’s Selection statement, Iteration Statement, Jump Statement. Arrays: 

Declaring Array variables, constructing an Array, Initializing an Array, Multidimensional Arrays, Anonymous 

Arrays. 

 

UNIT – II: Classes and Interface 

Introducing Classes: Class Fundamentals, Declaring Object, Assigning Object Reference Variables, Defining 

Methods: method overloading and overriding, Using objects as parameter, Constructors, Garbage collection, 

finalize () method. Inheritance: Inheritance basic, method overloading, object reference this and super, Chaining 

constructor using this () and super (), Member accessibility modifier: public, protected, default accessibility of 

member, private protected, private, Package: Define package, CLASSPATH, importing package, Interface: 

Define an interface, implementing interface, extending interface, variable in interface, Overview of Nested  Class:  

Top  level  nested class and interface, Non static inner class, Local class, Anonymous class. 

 

UNIT – III: Exception handling and Multithreading 

Exception Handling: Exception types, Uncaught Exception, Using try and catch, multiple catch, nested try block, 

throw, throws, and finally. Multithreading: Creating Thread, Thread Priority, Synchronization, Thread Scheduler, 

Running & Yielding, Sleeping & Waking Up, Waiting & Notifying, Suspending & Resuming; miscellaneous 

methods in thread class. 

 

UNIT – IV: Fundamental Library Classes of Java and Input / Output 

Object class, String class, String Buffer class, Wrapper class, Math class, Collection: Collection interface, List 

interface, Set interface sorted interface, Array List class, Liked List class, Tree Set, Comparator, Vector, Stack. 

I/O Classes and Interfaces: File, Buffer Stream, Character Stream, and Random Access for files, Object 

Sterilization. 

 

UNIT – V: Events, GUI and JDBC 
Event Handling: Overview of Event Handling, Event Hierarchy, The Delegation Event Model, Event Classes, 

KeyEventClass, Sources of Events, Event Listener Interfaces, Using the Delegation Event Model, Event Adapters. 

GUI Programming: Introduction to Swing, History, Features, Components and Containers, Swing Packages, 

Painting, Swing Component Classes; JDBC: Introduction to JDBC, JDBC Drivers Type, Connection, JDBC 

URLs, Driver Manager, Statement – Creating, Executing, Closing, Result Set – Data Types and Conversions. 

Prepared Statement, Callable Statement, Mapping SQL and Java Types. 
 

BOOKS RECOMMENDED: 

 
1. Java: The Complete Reference, Herbert Schildt, Oracle Press. 

2. Core Java: Volume-I & Volume 2, Cay S. Horstmann & Gary Cornell, PEARSON 

3. Programming with Java, E. Balagurusamy, McGraw Hill Education 

4. Core Java, R. Nageshwara Rao, Dreamtech Press 
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Python Programming Language 
MSc(IT)302 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 
Introduction to Python Programming: What is a Program, Formal and Natural Languages, Why use Python, 

Uses of python, Strengths & Drawbacks, The Python Interpreter, Running Python, The IDLE User Interface, The 

Interactive Prompt, Script Mode, Dynamic Typing , Debugging. Types, Operators, Expressions & Statements: 

Values and Types, Assignment Statement, Variable Names, Expressions & Statements, Order of Operations, 

String Operations, Comments. 

 

UNIT – II 
Conditionals: Boolean Expressions, Logical operators, Conditional & Alternative Execution, Chained and 

Nested Conditions. Iterations: Reassignment, Updating Variables, The “for” and “while” statements, break. 

Strings: String is a sequence, len, Traversal with a for loop, String Slices, Searching, Looping and Counting, 

String Methods, the “ín” operator, String Comparison.  

 

UNIT – III 

Lists: List is a Sequence, Traversing and other Operations, List Slices, List Methods, Map Filter and Reduce, 

Deleting Elements, Lists and Strings, Objects and Values, Aliasing, List Arguments. Dictionaries: A Mapping 

and as a Collection of Counters, Looping and Dictionaries, Reverse Lookup, Dictionaries and Lists, Memos, 

Global Variables. Tuples: Tuple Assignments, Tuples as Return Values, Variable Length Argument Tuples, 

Lists and Tuples, Dictionaries and Tuples, Sequence of Sequences. 

 

UNIT – IV 

Functions: Function Calls, Math Functions, Composition, Adding New Functions, Definitions & Uses, Flow of 

Execution, Parameters and Arguments, Why Functions, Stack Diagrams, Void and Fruitful Functions, Return 

Values, Incremental Development, Composition, Boolean Functions, Checking Types. Recursion: Stack 

Diagram for Recursive Functions, Infinite Recursion, Taking Input from Keyboard, More Recursion. 

 

UNIT – V 

Files: Files & Persistence, Reading and Writing, Format Operator, Filenames and Paths. Miscellaneous Topics: 

Catching Exceptions, Databases, Pickling, Pipes, Modules. Object-Oriented Programming: Programmer 

defined Types, Attributes, Instances as Return Values, Classes and Functions, Classes and Methods, Inheritance 

and Polymorphism. 

 

 

BOOKS RECOMMENDED: 

 
1. Learning Python 5

th
 Edition, Mark Lutz, O’Reilly Publications 

2. Core Python Programming, R. Nageshwara Rao, Dreamtech Publications 

3. Think Python 2
nd

 Edition, Allen B. Downey, O’Reilly Publications 

4. Beginning Python: Using Python 2.6 and Python 3.1, James Payne, Wiley 

5. Python Essentials Reference, 4
th

 Edition, David M. Beazley, Addison – Wesley  

6. Practical Programming: An Introduction to Computer Science Using Python 3, Paul Gries et al., Pragmatic 

Programmers 

7. Python Complete Reference, Tata McGraw Hill 
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Software Engineering 
MSc(IT)303 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: Software Engineering Fundamentals: 

Introduction to Software Engineering; Software Engineering Principles(Layers); Software Process – Process 

Framework, Umbrella Activities, Process Adaptation; Software Crisis; Process Models-Waterfall Model, 

Prototype Model, Incremental Model, Spiral Model, RAD Model; Agile Process. 
 

UNIT – II: Software Analysis and Design:  
Requirement Engineering; Analysis Model-Data Flow Diagram, Data Dictionary, E-R Diagram, Decision Table; 

Software Requirements Specification(SRS), Structure of SRS; Pseudo code; Software Design; Design Process; 

Design Concepts-Abstraction, Partitioning, Modularity, Information Hiding, Refinement, Refactoring; Function 

Oriented Design; Object Oriented Design; Cohesion and Coupling.  

 

UNIT – III: Software Quality and Case Tools: 
Software Metrics, Categories of Metrics, Function Point Metric; Software Quality; McCall's Quality Factors; 

Software Maturity Model-CMM,CMMI; Software Quality Assurance; ISO Standards-9000, 9001 and 9126; 

Software Reliability; Case Tools and its Scope; Case Objectives; Architecture of Case Tools; Case 

Classification. 
 

UNIT – IV: Coding and Testing: 
Programming Style; Structured Programming; Coding Standard; Internal Documentation; Software Testing-

Verification and Validation; Alpha and Beta Testing; Levels of Testing-Unit, Integration and System Testing; 

Testing Techniques- White Box, Black Box; Cyclomatic Complexity; Test Plan; Debugging-Debugging Process, 

Debugging Strategies(Approaches). 
 

UNIT – V: Software Maintenance and Project Management: 
Risk Management – Software Risk, Risk Identification; Introduction to Software Maintenance, Categories of 

Maintenance; Belady and Lehman Model;  Boehm Model; Project Management Concept – People, Product, 

Process, Project; Software Team; Software Project Planning; Software Project Estimation; Cost Estimation 

Model(COCOMO, COCOMO II, Putnam-SLIM, Walston and Felix); Software Reengineering. 
 

 
RECOMENDED BOOKS: 

 
1. Software Engineering: A Practitioner’s Approach, Roger S. Pressman, TMH   

2. An Integrated approach to Software Engineering, Pankaj Jalote, Narosa Publications 

3. Software Engineering, Bharat Bhushan Agarwal. 
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Advanced Computer Architecture 

MSc(IT)304- Elective 1 
Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 
Introduction - Feng’s and Flynn’s classification scheme,  Multiprocessor and Multicomputer, UMA, NUMA, 

COMA, NORMA, memory models, parallel computer and its type. Applications of Parallel Computers. 

 

UNIT – II 
System Interconnect Architecture – Static and Dynamic, Hypercube Interconnection network, multistage 

interconnection networks-architecture and routin, design consideration, throughput delay, blocking and non-

blocking properties. Performance Metrics and  Benchmarks.  

 

UNIT – III 

Principle of pipelining-overlapped parallelism, Linear and non-linear pipelining, reservation table, calculation of 

MAL. Types of Instruction Pipeline. Arithmetic pipeline designs example –Floating point adder, pipelined 

multiplier. 

  

UNIT – IV 

Advanced processor Technology – RISC, CISC, VLIW architectures, Hazard detection and resolution, functional 

organization of instruction in IBM 360/91. 
 

UNIT – V 
Exploring parallelism in program- multidimensional arrays. Parallel Algorithm-Matrix addition, subtraction, 

multiplication –block and SIMD. Bitonic sort, sorting on linear array processors. Bernstein’s condition, ISO 

efficiency concept. 
 

BOOKS RECOMMENDED: 

 
1 Computer Architecture & Parallel Processing, Kai Hwang and F.A. Briggs, McGraw Hill. 

2 Advanced Computer Architecture, Kai Hwang, McGraw Hill. 

3 Parallel Computing, M.R. Bhujade, New Age Publication. 

4 Parallel Computing Theory and Practice, Michael J. Quinn, Tata McGraw Hill 
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Data Mining & Warehousing 

MSc(IT)304- Elective 2 
Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 

Introduction: KDD (Knowledge Discovery from Databases), Fundamentals of data mining, Data  Mining 

Functionalities, Major issues in Data Mining, Data Warehouse and OLAP Technology, Multidimensional Data 

Model, Data Warehouse Architecture, OLAP operations, Warehouse schema. 

 
UNIT – II 

Data Preprocessing & Data Mining Languages: Need of Preprocessing the Data, Data Cleaning, Data Integration 

and Transformation, Data Reduction, Discretization and Concept Hierarchy Generation, Data Mining Primitives, 

Data Mining Query Languages, Architectures of Data Mining Systems, Concepts Description: Characterization 

and Comparison, Analytical Characterization.   

 

UNIT – III 

Association Rule Mining, Classification and Prediction: Association Rule Mining, Market Basket Analysis, 

Mining Single-Dimensional Boolean Association Rules from Transactional Databases, Apiori algorithm, FP-

Tree growth algorithm, Mining  Multilevel Association Rules from Transaction  Databases, Mining 

Multidimensional Association Rules from Relational Databases and Data Warehouses, Issues Regarding 

Classification and Prediction, Classification by Decision Tree  Induction, Bayesian Classification, 

Classification by Back propagation. 

 
UNIT – IV 

Cluster Analysis: Types of Data in Cluster Analysis, Outlier Analysis, A Categorization of  Major Clustering 

Methods, Partitioning Methods, Hierarchical Methods, Density-Based Methods, Grid-Based Methods, Model-

Based Clustering Methods. 

 
UNIT – V 

Mining Complex Types of Data: Web Mining, Text Mining, Multimedia Mining, Temporal and Spatial Data 

Mining, Trends in Data Mining, Data Mining Applications. 
 

 

RECOMENDED BOOKS: 

 
1. Data Mining: Concepts and Techniques, Jiawei Han and Micheline Kamber 

3. Data Mining Techniques, Arun K Pujari,  

4. Data Mining Introductory and Advanced Topics, Margaret H Dunham, Pearson 
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Cloud Computing 

MSc(IT)304- Elective 3 
Max Marks : 100                                                                                       Min Marks : 40 

 
Unit – I  

Introduction: Cloud Computing: Vision, Definition, Reference Model, Characteristics, Benefits and Challenges, 

Historical Developments, Cloud Computing Environments, Cloud Platforms and Technologies; The Evolution of 

Cloud Computing: Parallel Computing vs. Distributed Computing, Elements of Parallel Computing, Elements of 

Distributed Computing, Technologies for Distributed Computing, Introduction of Grid Computing. 

 

Unit – II 

Virtualization: Introduction, Characteristics, Taxonomy of Virtualization, Levels of Virtualization, Structure and 

Mechanism of Virtualization, Virtualization and Cloud Computing, Advantages and Disadvantages, Virtualization 

Technology Examples: Xen, VMware, Microsoft Hyper-V.  

 

Unit – III 

Cloud Computing Architecture: Service Oriented Architecture, Infrastructure-as-a-Service (IaaS), Platform-as-a-

Service (PaaS), Software-as-a-Service (SaaS), Data Storage as a Service (DSaaS). Types of Clouds; Economics of 

the Cloud and Open Challenges; Security and Organizational aspects: Host Security and Data Security. 

 

Unit – IV 

Migration to the Cloud: Adoption and use of Cloud by Businesses (Small and Enterprise), Pace of Adoption, 

Benefits and Phases of Adoption, Cloud Service Provider’s Capabilities and Liabilities, Success factors and Issues. 

Migrating Applications: Key Aspects, Migration Techniques, Phases of Migration. Service Level Agreement 

(SLA): Aspects and Requirements, Availability and Outages, Credit Calculations, SLA Samples. 

 

Unit – V 

Industry Platforms: Amazon Web Services, Google AppEngine, Microsoft Azure; Cloud Applications: 

Scientific Applications, Business and Consumer Applications; Advanced Topics: Energy Efficiency in Clouds, 

Market Based Management, Federated Clouds / InterCloud, Third Party Cloud Services. 

 

 
RECOMMENDED BOOKS: 

 
1. Mastering Cloud Computing, Rajkumar Buyya, Christian Vecchiola, S. Thamarai Selvi, McGraw Hill Education 

2. Cloud Computing: Black Book, Kailash Jayaswal et al., Kogent Learning Solutions, Dreamtech Press 

3. Cloud Computing: Principals and Paradigms, Rajkumar Buyya et al., Wiley India 

4. Cloud Computing: Concepts, Technology & Architecture, Erl, Pearson Education India 

5. Cloud Computing Bible, Barrie Sosinsky, O’Reilly Media 

6. Cloud Computing: A Practical Approach, Toby Velte, Anthony Vote and Robert Elsenpeter, McGraw Hill 

7. Cloud Application Architectures: Building Applications and Infrastructures in the Cloud, George Reese, 

O’Reilly Media. 

8. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance, Tim Matherm Subra 

Kumaraswamy and Shahed Latif, O’Reilly Media. 

Page 323 of 2144



 

Digital Image Processing 

MSc(IT)304 - Elective 4 
Max Marks : 100                                                                                       Min Marks : 40 

 
Unit – I 

Introduction: Digital Image Fundamentals Origins of Digital Image Processing, examples, Fundamental Steps in 

Digital Image Processing, Components of an Image Processing System, Image Sensing and acquisition Basic 

Concepts in Sampling and Quantization, Representing Digital Images, Zooming and Shrinking Digital Images, 

Some Basic Relationships Between Pixels, Linear and Nonlinear Operations. 

 

Unit – II 

Image Enhancement Spatial Domain: Some Basic Gray Level Transformations, Histogram Processing, 

Enhancement Using Arithmetic/Logic Operations, Basics of Spatial Filtering, Smoothing Spatial Filters, 

Sharpening Spatial Filters, Combining Spatial Enhancement Methods, Frequency Domain: Background, Image 

Enhancement in the Frequency Domain, Introduction to the Fourier Transform and the Frequency, Domain, 

Smoothing Frequency-Domain Filters, Sharpening Frequency Domain Filters, Homomorphic Filtering  

 

Unit – III 

Image Restoration A Model of the Image degradation/Restoration process, Noise Models, Restoration in the 

Presence of Noise Only–Spatial Filtering, Periodic Noise Reduction by Frequency Domain Filtering, Linear, 

Position-Invariant Degradations, Estimating the Degradation Function, Inverse Filtering, Minimum Mean Square 

Error (Wiener) Filtering.  

 

Unit – IV 

Image Compression: Fundamentals, Image Compression Models, Error-Free Compression, Lossy Compression, 

Image Compression Standards. Morphological Image Processing: Dilation and Erosion, Opening and Closing, 

Hit-or-Miss Transformations, Some Morphological Algorithms.  

 

Unit – V 

Segmentation Detection of Discontinuities, Edge Linking and Boundary Detection, Thresholding, Region-Based 

Segmentation. Representation and Description: Representation, Boundary Description and Regional Descriptor. 

 

 

RECOMMENDED BOOKS: 

 
1. Digital Image Processing, Rafel C Gonzalez and Richard E. Woods, Pearson 

2. Fundamentals of DIP, A.K. Jain, PHI. 

3. Digital Image Processing Using MATLAB,  Gonzalez,  Woods and Eddins, McGraw Hill Education 
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Mobile Communication 

MSc(IT)305 - Elective 1 
Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I:  Introduction. 

Introduction to Mobile Communication, Short history of wireless communication, Applications, Vehicles, 

Emergency, Business, Replacement of wired network, Location dependent services, infotainment, Mobile and 

Wireless devices, A Simplified reference model, some open research topics in mobile communication. 
 

UNIT – II:  Satellite Systems 

History of satellite system, Applications of satellite systems, Type of satellite systems, characteristics of satellite 

systems, satellite system infrastructure, satellite system architecture, Global Positioning system (GPS), 

Limitations of GPS. Beneficiaries of GPS, Applications of GPS 

 

UNIT – III:  Mobile Communication Systems 

Introduction, Cellular System Infrastructure,, Registration, Handoff Parameters and Underlying support, 

Roaming Support Using System Backbone, to Mobile IP, Functions of Mobile IP, Mobile Node, Corresponding 

Node, Home Network, Foreign Network, Home Agent, Foreign Agent, Care-of Address, IP Packet Delivery, 

Agent Discovery, Agent Solicitation, Registration, Tunneling, Dynamic host configuration protocol. 
 

UNIT – IV:  Wireless LANs and PANs 

Introduction to IEEE 802.11,  Ricochet,  Ricochet Wireless Modem, Services Provided by Ricochet , Home RF, 

Home RF Technology, Hiper LAN, Blue tooth , Advantages and disadvantages of Wireless LAN, Infra red vs 

radio transmission , introduction to MAC. Technologies influence WLANs / WPANs in future.  
 

UNIT – V:  Mobile Adhoc Network 

Introduction to Mobile Adhoc Network(MANET), Characteristics of MANET, Applications of MANET, 

Routing, Need for Routing, Routing Classification, Table-Driven Routing Protocol – Destination Sequenced 

Distance Vector Routing Protocol, Cluster-Head Gateway Switch Routing, Wireless Routing Protocol. Source 

initiated On-demand Routing- Adhoc on Demand Distance Vector Routing, Dynamic Source Routing, 

Temporarily Ordered Routing Algorithms, Hybrib Protocol – Zone Routing Protocol. 
 

RECOMMENDED BOOKS: 

 
1. Mobile Communication: Jochen H. Schiller, Pearson Education Publication 

2. Introduction to Wireless and Mobile Systems: D.P. Agrawal, Qing-An Zing, Vikas Publishing House  
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Theory of Computations 

MSc(IT)305- Elective 2 
Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I 
Alphabet, String and language, Finite state Machines, finite automata with Є-moves, Conversion of NDFA to 

DFA, Removal of Є-transition from  NDFA, Two way finite automata, finite automata with output, Mealy & 

Moore machines, Applications of finite automata, minimization of finite automata. 

 

UNIT – II  
Chomsky classification of Languages, Regular Expression and Language, Properties of Regular languages, 

Pumping lemma for regular sets, Closure properties of regular sets, Decision algorithms for Regular sets, Myhill-

Nerode theorem. 

 

UNIT – III  
Context free grammars and their properties, derivation tree, simplifying CFG, ambiguity in CFG, Chomsky 

Normal form, Greibach Normal form, Pumping lemma for CFL, Closure properties of CFL. 

 

UNIT – IV  
Pushdown automata: Informal description, Definition, Determinism and Non determinism in PDA, Equivalence of 

PDA’s and CFL’s. Two way PDA, Concept of Linear Bounded Automata, context sensitive grammars and their 

equivalence, Turning machine construction, determinism and non-determinism in TM, Multi tape, multi-track TM. 

 

UNIT – V  
Decidability, Universal turning machine and decidable problem, recursive function theory, Recursively enumerable 

sets, recursive sets, partial recursive sets, Church’s hypothesis, post correspondence problem, Russell’s paradox. 

 

RECOMMENDED BOOKS: 

 
1. Theory of Computer Science, Automata Languages & computation, K.L.P. Mishra, N. Chandrashekharan, PHI. 

2. Introduction to Automata Theory Language and Computation, John E. Hopcraft and Jeffary D. Ullman, Narosa. 

3. Introduction to Formal Languages, Automata Theory and Computation, Kamala Krithivasan and Rama. R, 

Pearson. 

4. Theory of Computation, Lewish Papadimitra, PHI 

5. Introduction to Automata Theory Languages and Computation, John E. HopcraftJeffary, D. Ullman and Rajeev 

Motwani. 

6. Introduction to languages and theory of computation, Matin, J.C, McGraw-Hill 

7. Theory of Computation, Rajesh .K. Shukla, Cenage Learning 
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Internet of Things 

MSc(IT)305 - Elective 3 
Max Marks : 100                                                                                       Min Marks : 40 

 
Unit – I OVERVIEW: 

IoT-An  Architectural  Overview–  Building  an  architecture,  Main  design principles  and  needed  capabilities,  

An  IoT  architecture  outline,  standards considerations.  M2M  and  IoT  Technology  Fundamentals-  Devices  

and gateways,  Local  and  wide  area  networking,  Data  management,  Business processes in IoT, Everything as a 

Service(XaaS), M2M and IoT Analytics, Knowledge Management 

 

Unit – II REFERENCE ARCHITECTURE: 

IoT Architecture – State of the Art – Introduction, State of the art, Reference Model and architecture, IoT 

reference Model – IoT Reference Architecture Introduction,  Functional  View,  Information  View,  Deployment  

and Operational  View,  Other  Relevant  architectural  views.  Real-World Design Constraints – Introduction, 

Technical Design constraints-hardware is popular again, Data representation and visualization, Interaction and 

remote control. 

 

Unit – III IOT DATA LINK LAYER & NETWORK LAYER PROTOCOLS: 

PHY/MAC  Layer(3GPP  MTC,  IEEE  802.11,  IEEE  802.15), Wireless HART, Z-Wave, Bluetooth  Low  

Energy,  Zigbee  Smart  Energy, DASH7 - Network Layer-IPv4, IPv6, 6LoWPAN,  6TiSCH,ND, DHCP, ICMP, 

RPL, CORPL, CARP 

 

Unit – IV TRANSPORT & SESSION LAYER PROTOCOLS: 

Transport Layer Transmission Control Protocol (TCP), Multipath Transmission Control Protocol (MPTCP), User 

Datagram Protocol (UDP), Datagram Congestion Control Protocol (DCCP) , Stream Control Transmission 

Protocol (SCTP), Transport Layer Security (TLS), Datagram Transport Layer Security (DTLS)) 

Session Layer- Hyper Text Transfer Protocol (HTTP), Constrained Application Protocol (CoAP), Extensible 

Messaging and Presence Protocol (XMPP), Advanced Message Queuing Protocol (AMQP), Message Queue 

Telemetry Transport (MQTT) 

 

Unit – V SERVICE LAYER PROTOCOLS & SECURITY: 

Service Layer – oneM2M, European Telecommunications Standards Institute (ETSI) M2M (Machine-to-

Machine), OMA, BBF – Security in IoT Protocols – MAC 802.15.4, 6LoWPAN, Routing Protocol for Low-Power 

and Lossy Networks (RPL), Application Layer 

 

 

RECOMMENDED BOOKS: 

 
1. From Machine-to-Machine to the Internet  of  Things:  Introduction  to  a  New  Age  of  Intelligence, Jan  

Holler,  VlasiosTsiatsis,  Catherine  Mulligan,  Stefan  Avesand, StamatisKarnouskos, David Boyle, Academic Press, 

2014 

2. Learning  Internet  of  Things, Peter  Waher,  PACKT  publishing 

3. Architecting the Internet of Things, Bernd Scholz-Reiter, Florian Michahelles, Springer 

4. Building the Internet of Things with IPv6 and MIPv6: The  Evolving  World  of  M2M  Communications, 

Daniel Minoli,  Willy Publications  

5. Internet of Things (A Hands-onApproach), Vijay Madisetti and ArshdeepBahga, VPT, 2014. 
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Analysis and Design of Algorithms 

MSc(IT)305 - Elective 4 
Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I INTRODUCTION & ANALYSIS: 

Analyzing algorithms, Algorithm types, Recurrence Equations, Growth function: Asymptotic notation, Standard 

notation & common functions, Recurrence relation, different methods of solution of recurrence equations with 

examples.  

 

UNIT – II DYNAMIC PROGRAMMING & GREEDY PARADIGM: 

The basic dynamic programming paradigm, Dynamic programming solution to the optimal matrix chain 

multiplication and the longest common subsequence problems, Top down recursive algorithms, Greedy Paradigm: 

The basic greedy strategy & computing minimum spanning trees, Algorithms of Kruskal and Prim, Union to Find 

Algorithm & their applications, Disjoint Set, The relationship in Dijkstra’s and Prim’s algorithms, Use of greedy 

strategy in algorithms for the Knapsack problem and Huffman trees.  

 

UNIT – III DIVIDE AND CONQUER & BACKTRACKING PARADIGM: 

Introduction to Divide and Conquer paradigm, Quick and merge sorting techniques, Linear time selection 

algorithm, the basic divide and conquer algorithm for matrix multiplication, Backtracking & Recursive 

backtracking, Applications of backtracking paradigm. heaps, Representation of heaps, Red Black tree, Binary 

Search tree , heap sort, shell & bucket sort, Amortized Analysis.  

 

UNIT – IV GRAPH ALGORITHMS & STRING MATCHING ALGORITHMS:  
Representational issues in graphs, Depth first search & Breath first search on graphs, Computation of biconnected 

components and strongly connected components using DFS, Topological sorting of nodes of an acyclic graph & 

applications, Shortest Path Algorithms on Graphs: Bellman-Ford algorithm, Dijkstra’s algorithm & Analysis of 

Dijkstra’s algorithm using heaps, Floyd-Warshall’s all pairs shortest path algorithm and its refinement for 

computing the transitive closure of a graph.  

 

UNIT – V NP-COMPLETE PROBLEMS: 

Solvable problems, Types of problems, The notion of a non-deterministic algorithm and its basic relationship to 

backtracking. Polynomial time non deterministic algorithms for problems like satisfiability, clique problem, 

Hamiltonian path problems, The definition of NP-hardness and NP-completeness, The notion of polynomial 

transformation and reductions, Reductions to show that the clique problem, vertex cover, subset sum and 

Hamiltonian cycle problems are NP-complete. 

 

RECOMENDED BOOKS: 

 
1. Introduction to Algorithms; Cormen, Leiserson, Rivest, Stein; PHI.  

2. Fundamentals of Algorithms, Horowitz and Sahni; Galgotia.  

3. The Design & Analysis of Computer Algorithms, Hopcroft – Aho – Ullman, AWL.  

4. Handbook of Algorithms & Data Structures, G.H.Gonnet, AWL.  

5. Introduction to Design & Analysis of Algorithms, Levitin, PE-LPE. 
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SCHEME OF TEACHING AND EXAMINATIONS    2020-2021 

MASTER OF SCIENCE   IN   INFORMATION   TECHNOLOGY 
 

FOURTH SEMESTER  

 

 

Subject 

Code  

SUBJECTS  Teaching 

Load Per 

Week  

Credit 

 

L+ 

((T+P) 

/ 2) 

Examination Marks  

Max. Marks  Min. Marks  

L  T  P  Th Ses Pr Total Th Ses Pr Total 

MSc(IT) 

401 
Cyber Security 3 2 - 4 100 50 - 150 40 30 - 70 

MSc(IT) 

402 
Soft Computing 3 2 - 4 100 50 - 150 40 30 - 70 

MSc(IT) 

403 

Big Data 

Analytics 
3 2 - 4 100 50 - 150 40 30 - 70 

MSc(IT) 

404 

Project Based 

Seminar 
- - 1x2 1 - 50 - 50 - 30 - 30 

MSc(IT) 

405 
Major Project - - 5x2 5 - 100 200 300 - 60 100 160 

Total    18 300 300 200 800 120 180 100 400 

 

 

 

Note: 

 Major Project may be a Research Project also. 

 Participating in Workshops, Conferences and Seminars or publishing Research Papers will be 

given weightage in the research project.   
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Cyber Security 
MSc(IT)401 

Max Marks : 100                                                                                       Min Marks : 40 

 
UNIT – I: INTRODUCTION 

Computer Security Concepts, The Challenges of Computer Security,  The OSI Security Architecture, Security 

Attacks, Security Services, Security Mechanism, A model for network Security, Symmetric Encryption 

Principal: Cryptography, Crypt analysis, Feistel Cipher Structure, DES, Random and Pseudorandom Numbers, 

Symmetric Block Modes of Operation (ECB, CBC, CFB, CTR). 

 

UNIT – II PUBLIC KEY CRYPTOGRAPHY 

Approaches to Message Authentication, Hash Functions: Hash Functions Requirement, Security of Hash 

Functions, The SHA Secure Hash Function, Public Key Cryptography: Public –Key Encryption Structure, 

Applications for Public Key Cryptosystem, RSA, Attacks on RSA, OAEP. 

 

UNIT – III MESSAGE INTEGRITY AND MESSAGE AUTHENTICATION 

Message Integrity: Document and Finger Printing, Message and Message Digest, Cryptographic Hash Function 

Criteria Random Oracle Model, Birthday Problems and Summery of solutions, Message Authentication: 

Modification Detection Code, Message Authentication Code, Introduction of HMAC & CMAC, Digital 

Signature: Comparison, Process, Services, Attacks on Digital Signature.  

 

UNIT – IV MALICIOUS SOFTWARE 

Intruders: Intruder Behavior Patterns, Intrusion Techniques, Intrusion Detection by Audit Records, Statistical 

Intrusion Detection, Distributed Intrusion Detection, Honeypots. Types of Malicious Software, Nature of Viruses, 

Virus Classification, Antivirus Approaches, Worms and its Propagation model, DDoS Attack. 

 

UNIT – V FIREWALL & SECURITY TOOLS  
Firewall: Need & Characteristics of Firewall, Types of Firewall, Firewall Basing, Firewall Location and 

Configuration, Introduction to Kali Linux ,Tools Available in Kali Linux and Its Usage. WireShark Packet 

Analyzer and Its Features. Cyber Security Policy, Domain of Cyber Security Policies. 
 

RECOMMENDED BOOKS: 

 
1. Network Security Essentials, William Stallings, PEARSON 

2. Cryptography and Network Security, William Stallings, PHI. 

3. Cryptography and Network Security, Atul Kahate, Tata McGraw Hill 

4. Cryptography and Network Security, B.A. FOROUZAN, TMH 

5. Cyber Security policy Guidebook, Jennifer Jason Paul, Marcus Jeffery Joseph. Wiley Publication, 2012. 

6. Network Security: The Complete Reference, Robertra Bragg, Tata McGraw Hill. 

7. Cyber Security Essentials, James Graham, Richard Ryan, CRC press 
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Soft Computing 
MSc(IT)402 

Max Marks : 100                                                                                       Min Marks : 40 

 

UNIT – I:  Introduction to Fuzzy Logic System 

Fuzzy Sets Operation Of Fuzzy Sets, Properties Of Fuzzy Sets, Fuzzy Relations, Fuzzy Arithmetic, Membership 

Functions, Fuzzy To Crisp Conversion. Fuzzy Logic, Fuzzy Rule Based Systems, Fuzzy Decision Making, Fuzzy 

Database, Fuzzy Intelligent System.  

 

UNIT – II:  Introduction to Artificial Neural Networks 

Introduction to Artificial Neural Network, Artificial Neuron, Classification of Artificial Neural Network, 

Architecture of a Artificial Neural Network, Activation Function, Training an Artificial Neural Network, 

Application of Artificial Neural Network. 

 

UNIT – III:  Perceptron and Associative Memories 

Amari General Learning Rule, HEBB Learning Rule, ADLINE, Perceptron Layer Network, Associative memory: 

Auto associative Memory, Bi-directional memory, Back-propagation Network: Architecture, Training Algorithm 

Application of Back-propagation algorithm 

 

UNIT – IV:  Evolutionary Computing  

Introduction, overview of evolutionary computing, Genetic algorithms and optimization, The schema theorem: the 

fundamental theorem of genetic algorithms, Genetic algorithm operators, Integration of genetic algorithms with 

neural networks, Integration of genetic algorithms with fuzzy logic, Known issues in GAs. 

 

UNIT – V:  Soft Computing Tools 

Introduction to MATLAB, Features, Matrix Operations, Curve Plotting, Toolbox Introduction, Introduction to 

Simulink. 

 

 

 RECOMMENDED BOOKS:  

 
1. Fuzzy systems and Fuzzy Logic, Klir and Uuna, PHI Publications. 

2. Introduction to Artificial Neural Networks, S. N. Sivanandam and M. Paulraj, Vikas publication. 

3. Soft Computing and Intelligent systems Design,  Fakhreddine O. Karry and Clarence de Silva 

4. Neural Network Design, Hagan & Demuth, Vikas Pub. Comp. 

5. Fundamentals of Artificial Neural Networks, M.A.Hassaoun. 

6. Fuzzy sets, uncertainty and information George J. Kir, & TA Folger. 

7. Fuzzy sets, Decision making and Expert system, HJ Zimmerman, Kluwer, Boston. 

8. Fuzzy set theory and its applications, H. J. Zimmerman, Kluwer, Boston. 
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Big Data Analytics 
MSc(IT)403 

Max Marks : 100                                                                                       Min Marks : 40 

 

UNIT – I: Introduction to Data Warehousing and OLAP Technology for Data Mining 

What is Data Mining?, KDD(Knowledge Discovery from Databases) Process, What Kinds of Data Can Be 

Mined?, Data Mining Functionality, Are all the patterns interesting?, Attribute Types, What is Data Warehouse?, 

Data Warehouse Architecture, Data Cube: A multi-dimensional data model, Schemas for Multidimensional Data 

Models, OLAP Operations, Data Warehouse Usage(Applications). , Data Mining Primitive, Architecture of Data 

Mining System. 

 

UNIT – II: Introduction Concept of Big Data 

Big Data- Define Data, Web Data, Classification of Data- Structured, Semi-Structured, and Unstructured. Big Data 

Definitions, Challenges of Conventional system, Why We Need Big Data, Difference between Big Data and Small 

Data,   Importance of Big Data. Big Data Characteristics (4V’s Volume, Velocity, Variety, and Veracity), Big Data 

Types, Big Data Handling Techniques. Complexity of Big Data, Big Data Processing Architectures, Big Data 

Technologies, Big Data Business Value. Big Data  Analytics Application. Big Data Challenges and Future Scope. 

 

UNIT – III: INTRODUCTION TO HADOOP AND HADOOP ARCHITECTURE 

Big Data – Apache Hadoop & Hadoop EcoSystem: Hadoop Core Component, Features of Hadoop, The Hadoop 

Distributed File System:  HDFS data Storage, Hadoop Physical Organization, HDFS Commands, MapReduce 

Framework, MapReduce Programming Model, MapReduce Map task,Reduce Task and MapReduce Execution, 

Hadoop YARN, Hadoop2 Execution Model, Hadoop Ecosystem Tools, Hadoop Ecosystem.  

 

UNIT – IV: NoSQL Big Data Management, Mongo DB  

NoSQL: What is it?, Where It is Used Types of NoSQL databases, Why NoSQL?, Advantages of NoSQL, Use of 

NoSQL in Industry, SQL vs NoSQL, NoSQL DataStore, NoSQL Data Architecture pattern, NOSQL  to Manage 

Big Data. Data Base for the Modern Web: Introduction to MongoDB, features of MongoDB, Data Types,Mongo 

DB Query Language and Database Command. 

 

UNIT – V: Hive and Pig: 

Pig: Apache Pig, Application of Apache Pig, Feature, Pig Architecture, Pig- Grunt Shell, Installing Pig, Pig Latin 

Data Model, Pig Latin and Developing Pig Latin Scripts: Apache Pig Execution, Commands. HIVE AND 

HIVEQL. Hive: Introduction, Characteristics, limitation, Hive Architecture and Installation, Comparison with 

Traditional Database (RDBMS), Hive Datatype and File Formats, Hive Data Model, Hive Integration and 

Workflow Steps, Hive Built-in Functions, HiveQL. 

 

RECOMMENDED BOOKS: 

 
1. Big Data Analytics, Raj Kamal and Preeti Saxena, McGraw Hill Education 

2. Big Data: Black Book, DT Educational Services, Dreamtech Press 

3. Big Data Analytics, Seema Acharya & Shubhashini Chellappan, Wiley India 

4. Big Data Analytics, M. Vijayalakshmi & Radha Shankarmani, Wiley India 
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Pt. Ravishankar Shukla University, Raipur 

 
Course work for Ph.D. in Computer Science 

 
Sr. No Paper Name of Papers 

1. Paper-I Research Methodology, Communication System and 
Parallel Computing 

2. Paper-II Review of Research Paper. 
 
Research Methodology, Communication System and Parallel Computing 

 

Unit- I 
Research Methodology and Measurement– Introduction, meaning, motivation, 
approaches, research proposal, research ethics, research problem, research design, 
sampling design. Measurement in research, sources of errors, error calculation and 
handling with examples. Uncertainty analysis, Hypothesis, Performance Metrics and 
evaluation with examples. 
 

Unit- II   
Communication System- Wired and Unwired Networks, Modulation and 
Multiplexing, OSI and TCP/IP Models, Switches and Switching, ATM, Network 
Security. Protocols like Aloha, S-Aloha etc. Header Formats. Interconnection 
Networks. 
 

Unit- III 
Parallel Computing- Types of Parallelism, Classification Schemes, Multiprocessor 
and Multicomputer, Memory Models and Organizations, Cache Coherence, 
Pipelining, MAL calculation, Hazard and Collision, Dependence Analysis, Data Flow 
and Vector Computers, DAG, Multi threading, Case Studies.  
 

Unit- IV 
Study and Implementation of Algorithms- Complexity, Routing and Congestion 
Control algorithms, Parallel Algorithms for sorting, matrix handling etc.  Table 
Driven, Source Initiated on Demand and Hybrid Protocols, Code Optimization. 
 

Unit- V 
Modelling and Simulation- Introduction to Modelling, Queuing Analysis, 
Mathematical Modelling of Communication System, Monte-Carlo Simulation 
Technique, Simulation of Communication System through C Language, Study of 
different Simulators. Environment setup and Trace File generation in Network 
Simulator. 
 
Recommended books – 

1. System Simulation with Digital Computer by N.Deo, IIT Kanpur, PHI. 
2. Computer Architecture & Parallel Processing by Kai Hwang and F.A. 

Briggs-Mc Graw Hill.  
3. Research Methodology C.R. Kothari, New Age international Publishers  
4. Advanced Computer Architecture By Kai Hwang –Mc Graw Hill. 
5. Parallel Computing Theory and practice by Michael J. Quinn –Tata Mc-

Graw Hill. 
6. Computer Network by A.S. Tanenbaum, Pearson Education. 
7. Data Communications and Networking by B.A. Forouzan, TMH. 
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1 
 

SYLLABUS FOR UNIVERSITY TEACHING DEPARTMENT AND 

AFFILIATED COLLEGES IN POST GRADUATE (PG) CLASSES 
 

M.A. in Economics: Semester Examination 2020-21 
 

  At post graduate level, candidates are required to study 15 papers in First, Second and Third 

semester (5 papers in each semester) and 04 papers in fourth semester examination. This is to be 

treated as the nineteen papers of the course structure. So there shall be 19 papers in the post graduate 

examination in Economics. Viva - voce examination be treated as a compulsory paper for M.A. 

fourth semester examination. Each paper shall carry 100 marks out of which 80 marks will be for 

theory paper and 20 marks for internal assessment. There shall be 2000 marks in M.A. in economics 

and students shall have secure 36 percent marks in aggregate of all papers in order to pass the M.A. 

Examination. Examination and result shall be treated according to rules and regulations of ordinance 

no. 13.  
 

 

M. A. I and II SEMESTER 

Paper Semester-I Marks Semester-II Marks 

  Theory Internal  Theory Internal 

I Micro Economics-I 80 20 Micro Economics-II 80 20 

II Macro Economics-I 80 20 Macro Economics-II 80 20 

III Quantitative Methods 80 20 Research Methods & 

Computer Application 

80 20 

IV Indian Economy 80 20 Indian Economic Policy 80 20 

V Industrial Economics 80 20 Labour Economics 80 20 

M. A. III and IV SEMESTER 

I Economics of Growth 80 20 Economics of 

Development & Planning 

80 20 

II International Trade 80 20 International Economics 80 20 

III Public Finance 80 20 Public Economics 80 20 

IV Environmental Economics 80 20 Economics of Social 

Sector 

80 20 

V Demography 80 20 Viva-voce 100 -- 
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2 
 

SEMESTER – I  
Micro Economics -1  

Paper - I 

 

Unit - I Introduction: - Concept of Equilibrium, Economic Models, Neo Classical Demand 

Analysis. Elasticity of Demand (Price, Income & Cross), Elasticity of supply. 

Unit - II Indifference curve, Marginal Rate of Substitution, Income & substitution effect, Hicks 

and Slutsky theorem, Revealed preference theory, Hicks's Revision of Demand, 

Hicksian Consumer surplus. 

Unit – III Theory of Production – Production function, the short period & long period production 

function, the law of variable proportion (Iso-quant approach) Marginal rate of Technical 

Substitutions, Returns to a factor and returns to scale. Expansion path, Cobb Douglas 

Production function, CES production function. 

Unit - IV Theory of cost and Revenue analysis, Perfect Competition- equilibrium of firm in 

Perfect Competition. Monopoly- short run and long run equilibriums, price 

discrimination under monopoly competition, monopoly control and regulation. 

Comparison between monopoly and perfect competition. 

Unit – V Monopolistic Competition– price and output determination under monopolistic 

competition, Group equilibrium, theory of excess capacity. Oligopoly, non- collusive 

oligopoly model: The kinked demand curve. The collusive oligopoly – Cartels: joint 

profit maximization or perfect cartels, price leadership: the low cost price leadership 

model. 

Text Books 
 
1. Jhingan M. L. (2014), Advanced Economic Theory, Vrinda Publication, New Delhi 

2. Jhingan M. L. (2014), Micro Economics , Vrinda Publication, New Delhi  
3. Agarwal , A (2014), Micro Economic analysis , Sahitya Bhawan Publication, New Delhi 
 

Reference Books 
 
1. Kraps, David M. (1990) a course in micro economics theory, Princeton university press, 

Princeton. 

2. Kout sayiannis; A (1979) modern Microeconomics (2nd Edition), macmillan press,London.  
3. Layard, PRG and P.W. Watters (1978), Micro economic theory, McGraw Hill, New York.  
4. San A (1999) Micro economics theory and Applications, Oxford University Press, New Delhi; 

5. Stigler, G. (1996) theory of Price (4th edition), Princeton Hall of India, New Delhi.  
6. Varian, H (2000) Micro economics Analysis, W.W. Norten, New York.  
7. Baumol W.J., (1982) Economic theory and operations Analysis, Princeton Hall of lndia, New 

Delhi.  
8. Handersan, J.M. and R.E. Quandy (1980) Micro economics theory - A Mathematical approach, 

Mc Graw Hill New Delhi.  
9. Hirshleifer, J. And A Glazer (1997), Price theory and Application, Prentise Hall of India, New 

Delhi. 
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3 
 

SEMESTER – I  
MACRO ECONOMICS-I 

Paper – II 

 

Unit - I National Income and Accounts – Concept of National Income and National Product, 

Problems of Measurement, , Different forms of National Income Accounting – Social 

Accounting, Input Out-put Accounting, Flow of Funds, Balance of Payment – 

Accounting. Circular flow of Income – Two, Three and Four Sector Economy 

Unit - II Classical Theory of Employment, Say's Law of Market , Principle of Effective Demand, 

Keynesian & Pigou Theory of Employment, Comparison of Classical and Keynesian 

Models. National Income Determination of Keynesian Model - Two, Three and Four 

Sector Economy. 

Unit – III Consumption Function- Keynesian Psychological Law of Consumption, Short Run and 

Long Run Consumption Function. Theory of Consumption Function – Absolute Income 

Hypothesis, Duesanbery‟s Relative Hypothesis, Life Cycle and Permanent Income 

Hypothesis. 

Unit - IV Investment Function,, Marginal Efficiency of Capital and Investment. Saving and 

Investment Equality, Multiplier and its working, Accelerator and its working, Super-

Multiplier. Supply of Money, Determinants of Money Supply, Measurement of Money 

supply, Control of Money Supply. High Powered Money, Money Multiplier. 

Unit – V Demand for Money –Fisher and Cash Balance (Cambridge) Approach, Fundamental 

Equation of Keynes. Friedman, re-formulation of the quantity theory of money, Post 

Keynesian Approach to Demand for Money- Patinkin, Bamuls, James Tobin, Friedman, 

and Gurley & Shaw's Approaches. 

 

Text books 

1. Sethi,T.T.(2008)Macro Economics ,Laxminarayan Agrawal ,Agra.  
2. Jhingan,M.L.(2010)Monetary Economics,vrinda publications pvt.ltd. 

3. Jhingan,M.L.(2000)Macro Economic theory,vrinda publications pvt ltd.  
4. Shinghai G.C &Mishra J.P.(2013) Macroeconomic Analysis, Sahitya bhawan publication 

Agra. 

Reference 
1. Blackhouse, R. and A. Salansi (Eds.) (20()), Macroeconomics and the Real World (2 vol.)   

     Oxford University Press, London. 

2. Branson, W.A. (1989), Macroeconomics Theory and Policy, (3rd Edition), Harper and Row, 

New York.  

3. Aornbusch, R and F. Stanley (1997), Macroeconomics, McGraw Hill, inc., New York  

4. Hall, R.E. and J.B. Taylor (1986), Macroeconomics, W.W>Norton, New York.  

5. Heijdra, B.J. and V.P. Frederick (2001), Foundations of Modern Macroeconomics, Oxford 

University Press, New Delhi.  

6. Jha, R. (1991), Contemporary Macroeconomic Theory and Policy, Wiley Eastern Ltd. New 

Delhi.  

7. Romer, D.L. (1996), Advanced macroeconomics, McGraw Hill Company Ltd., New York.  

8. Scarte, B.L. (1997), Cycles, Growth and inflation, McGraw Hill, New York.  

9. Markeley, G. (1978), Macroeconomics Theory and Policy, macmillan, New York.  
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SEMESTER- I  
QUANTITATIVE METHODS 

Paper – III 

 

Unit - I Skewness – Symmetrical and asymmetrical distribution, Measurement of skewness – 

Karl Pearson's coefficient of skewness, Bowley coefficient of skewness, Test of 

skewness. Coefficient of correlation : Types and degree of correlation, Simple 

correlation - Measurement of correlation by the methods of  Karl Pearson's coefficient 

of correlation and Spearman's rank correlation, Calculation of coefficient of correlation 

in a bivariate frequency distribution, Coefficient of correlation by the method of least 

square, Probable error and standard error in correlation, Coefficient of determination of 

correlation. Multiple correlation 

Unit - II Regression analysis – regression and correlation, types of regression, regression lines 

and correlation, Regression equations. Simple regression analysis, regression equation 

through least squares, Determination of correlation by regression coefficients, Multiple 

regression analysis (up to three variables only). Standard error of the estimates of 

simple and multiple regression analysis. Inter potation and extrapolation:  Method of 

fitting a parabolic curve, Newton's advancing difference method, Direct binomial 

expansion method and Lagrange's method 

Unit – III Association of Attributes – Meaning, classification and types of association, difference 

between association and correlation, Consistency of data, Methods of determining 

association – Method of comparison of proportion, Coefficient of association using 

Yule's method. Probability:  Meaning and definition, Possibility chart,  Permutation and 

combination, Types of events, Measurement of probability– Addition and 

multiplication theorem, Conditional probability 

Unit - IV Index Number: Meaning and characteristics of Index number, Fisher's ideal index 

number, Reversibility Test – Time reversibility test & factor reversibility test. Time 

series Analysis – Components of time series, Measurement of long term trend- semi-

average method, Moving average method and method of least squares. 

Unit – V Functions: Meaning and types of functions, Differentiation: Meaning and rules of 

differentiation, Integration: Meaning and rules of integration, Problems related to 

differentiation and integration, Auto correlation. 

 
 
Reference: 
 

1. Shukla, S.M. and S.P. Sahay – "Quantitative Methods", Sahitya Bhawan Publications, 

Agra. 

2. Agrawal, D.R., "Quantitative methods". Vrinda Publications (P) Ltd, Delhi.  
3. Sancheti, D.C., "Quantitative methods"  Sultanchand and Sons, New Delhi.  
4. Gupta, S.P. and others, “Quantitative Techniques” Sultanchand and Sons, New Delhi. 

5.   esgrk ,oa enukuh] ^vFkZ'kkL= esa izkjafHkd xf.kr*] y{ehukjk;.k vxzoky] vkxjk&3- 

6. Gujarati, Damodar N, "Basic Econometrics", McGraw Hill Education Pvt. Ltd. , 
Chennai. 
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SEMESTER- I  
INDIAN ECONOMY 

Paper –IV 

 
 
Reference:- 
 

1. Ahulwalia, I. J. and I. M. E. Litle (Eds.) 1999): India's Economic Reforms and Development 

2. (Essay honor of Manohar Singh), Oxford University Press, New Delhi 
3. .Bardhan, P. K. (9th Edition) (1998): The Political Economy of Development India, Oxford 

University Press, New Delhi.  
4. Bawa, R.S. and Raikhy (Ed.) (1997): Structural Change in Indian Economy, Guru Nanak Dev 

University Press. Amritsar (PB). 
5. Brahmananda, P. R. and V. R. Panchmukhi (9th Eds.) (2001): Development Experience in the  
6. Indian Economy: Interstate Perspectives, Bookwell, Delhi.  
7. Chakravarty, S. (1987): Development Planning: The Indian Experience, Oxford University 

Press, New Delhi.  
8. Dantwala, M. L. (1996): Dilemmas of Growth: the Indian Experience, Sage Publication, New 

Delhi. 

Unit - I Indian Economy: Meaning, basic characteristics and major issues of development of 

Indian Economy, GDP and National Income of India – Components and Structure of 

GDP, Role of Primary, Secondary and Tertiary Sectors in GDP, National Income and Per 

Capita Income, Growth Rates of GDP and Per Capita Income 

Unit - II Demographic Features of India – Size, Growth Rate, Sex Ratio, Age-Composition, 

Literacy and Density of Population, Migration, Rural-Urban Migration, Urbanization and 

Civic Amenities, Occupational Structure, National Population Policy, Demographic 

Features of Chhattisgarh State 

Unit – III Agricultural Development in Indian Economy – Agricultural Growth and Productivity, 

Causes of Low Productivity and Measures to Increase it, Agricultural Marketing and 

Warehousing, Institutional Structure- Land Reforms in India, The Green Revolution, 

National Agricultural Policy and Food Security in India, Rural credit in India, NABARD 

and its role in rural credit 

Unit - IV Industrial Development in India, Industrial Policies of 1956 and 1991, Public Sector 

Enterprises and their Performance, Privatization and Disinvestment, Small Scale Sector 

and Minor Medium Enterprises, Unorganized Sector and Informalisation of the Indian 

Economy and Knowledge Economy 

Unit – V Infrastructure- Infrastructure and Economic Development, Energy, Power, Transportation-

Road, Railway, Water and Civil Aviation in India, Private Investment in Infrastructure: 

Outlook and Prospect, Concept of Social Sector and Social Infrastructure, Education, 

Health and Family Welfare 
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SEMESTER- I  
INDUSTRIAL ECONOMICS 

Paper –V 

 

Unit - I Concept and Organization of a Firm-Ownership, Control and Objectives of the Firm. 

Rationale of Industrialization: - Agriculture and Industrialization – patterns, process, 

speed, Implications of Industrialization. Theories of Industrial location, Alfred Weber 

and Sergeant Florence Theory. Factors Affecting Industrial Localization. 

Unit - II Industrial Productivity, Efficiency and Capacity. Industrial Policy in India, Role of Public 

and Private Sector industries in India. Recent Trends in Industrial Growth. Strategies for 

Industrial Growth, Regional Development of Industries. 

Unit – III Owned, External and Other Components of Funds, Nature, Volume and Types of 

Institutional Finance – IDBI, IFCI, SFCs, SIDC, Commercial Bank. 

Unit - IV Structure of Industrial Labour, Employment Dimensions of Indian Industry. Industrial 

Legislation, Industrial Relations, Exit policy and Social Security. 

Unit – V Large Scale Industries:- Iron and Steel, Cement, Jute, Sugar, paper industries, 

Development of Small Scale and Cottage Industries in India. 

 

Text books 

1. Ahluwalia, I.J. (1985), Industrial Growth in India, Oxford University Press, New Delhi.  
2. Barthwal, R.R. (1985) : Industrial Economics, Wiley Eastern Ltd., New Delhi. 
3. Chernilam, F (1994) : Industrial Economics : Indian Perspective (3rd Edition), Himalaya 

Publishing House, Mumbai.  
4. Desai, B. (1999), Industrial Economic in India (3rd Edition), Himalaya Publishing house 

Mumbai.  
5. Kuchhal .S.C , the industrial economy of India , Chaitanya publishing house. 

 
      Reference 

1. Divine, P.J. and R.M. Jones et. At. (1976) : An Introduction to industrial economics, George 
Allen and Unwin Ltd., London. 

2. Government of India, Economic Survey (Annual)  
3. Hay, D. and D.J. Morries (1979), Industrial Economics: Theory and Evidence, Oxford 

University Press, New Delhi.  
4. Kuchhal, S.C. (1980) :Industrial Economy of India, Chaitanya Publishing House, Allahabad.  
5. Reserve Bank of India Report on Currency and Finance (Annual). 

6. Singh, A. and A. Sadhu (1988) : Industrial Economics, Himalaya Publishing House 
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SEMESTER- II  
MICRO ECONOMICS-II 

Paper –I 

 

Unit - I Sales maximization model: Baumol's model (price-output determination of a product 
without advertisement and optimal advertising outlay), Managerial theories of the firm: 

Williamson's model of managerial discretion, Marris theory of the firm. Theory of limit 
pricing: Bains model. 

Unit - II Theory of distribution: marginal productivity theory of distribution (Marshall– Hicks 

version), Product Exhaustion theorem. NEO-Classical Approach of Distribution: relative 

share of labor and capital, technological progress and factor shares in income, 

Determinants of rent, wages, interest and profit (Only modern Theory). 

Unit – III Linear programming & Game Theory - Linear programming Introduction, & meaning, 
Conditions and Generalization, Application to the theory of firm, Limitations of Linear 
Programming, Graphical & Mathematical Solution. Game Theory and Price 
Determination- Introduction, Two Person Zero Sum game, Non Constant sum game- 
Prisoner's Dilemma, Limitations of the Game Theory, importance of the Game Theory. 

Unit - IV Concept of Equilibrium: static and dynamic equilibrium, partial and general equilibrium, 
Excess Demand. 

Unit – V Welfare economics Walrasian– introduction, value judgment, classical welfare 

economics, Pigovian Welfare economics, Pareto optimal conditions. New welfare 

economics: compensation principle of Kaldor - Hicks. Social welfare function: Bergson – 

Samuelsons social welfare function, Arrow's impossibility theorem. 

 

Text Books 
1. Jhingan M. L. (2014), Advanced Economic Theory, Vrinda Publication, New Delhi  
2. Jhingan M. L. (2014), Micro Economics, Vrinda Publication, New Delhi  
3. Agarwal , A (2014), Micro Economic analysis, Sahitya Bhawan Publication, New Delhi 
 

Reference Books 
1. Mansfield, E. (1997), Microeconomics (9th Edition), W.W. Norton and Company, New York. 
2. Ray, N.C. (1975), An Introduction to Microeconomics, Macmillan Company of India Ltd., 

Delhi. 
3. Ryan, W.J.L. (1962), Price Theory, Macmillan and Co. Limited, London.  
4. Samuelson, P.A. and W.D. Nordhaus (1998), Economics, Tata McGraw Hill, New Delhi.  
5. Stonier, A.W. and D.C. Hague (1972), A Textbook of Economic Theory, ELBS and Longman 

Group, London. 
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SEMESTER- II 

MACRO ECONOMICS-II  
Paper –II 

 

Unit - I Theory of Inflation – Classical, Keynesian and Monetarist Approaches to Inflation, Semi 

And Full inflation, Theory of Structural Inflation, Stagflation, Control of Inflation. 

Philips Curve Analysis– Short Run and Long Run Philip’s Curve. The Natural Rate of 

Unemployment Hypothesis, Tobin’s Modified Philip Curve. 

Unit - II Business Cycles, Main Features of Business Cycles, Types of Business Cycle, measures 

to control business cycle. Theories of Business Cycles - Hawtrey’s Monetary Theory of 

Trade Cycle, Schumpeter’s, Keynes, Hicks, Samuelson’s, Friedman, Kaldor Model of 

Trade Cycle. 

Unit – III Monetary Policy-Meaning of Monetary Policy, Instrument of Monetary Policy, 

Objective of Monetary policy, Limitations of Monetary Policy, Monetary Policy and 

Economic Development. Fiscal Policy– Meaning of Fiscal Policy, Instruments of Fisca 

Policy, Objectives of Fiscal Policy, Fiscal Policy and Economic Growth, Effectiveness 

of Fiscal Policy, Monetarism Vs Fiscalism– The Debate, Similarities between Monetary  

Policies and Fiscal Policies. 

Unit - IV IS-LM Model, The Product Market Equilibrium, The Money Market Equilibrium, 

Equilibrium  of Product and Money Market, Merits and Demerits of IS-LM Curve,  

Extension of IS-LM Models With Flexible Prices and Labour Market. 

Unit – V Banking, meaning and function of commercial bank, Credit creation of Commercial 

bank, Organisation and Structure of  Commercial banking ,Policies and Principles of  

Commercial bank ,Central banking, Function and Credit Control. 

Text books 
1. Sethi, T.T. (2009-10) Macro economics ,Laxminarayan Agrawal ,Agra.  
2. Jhingan, M. L. (2008) Monetary Economics,vrinda publications pvt.ltd.  
3 Jhingan, M. L. (2010) Macroeconomic theory,vrinda publications pvt ltd.  
4.  Singhai, G. C. & Mishra J. P. (2013) Macro Economic Analysis, Sahitya Bhawan Publication 

Agra. 
 

Reference 
1. Blackhouse, R. and A. Salansi (Eds.) (20()), Macroeconomics and the Real World (2 vols) 

Oxford University Press, London. 
2. Branson, W.A. (1989), Macroeconomics Theory and Policy, (3rd Edition), Harper and Row, 

New York.  
3. Aornbusch, R and F. Stanley (1997), Macroeconomics, McGraw Hill, inc., New York  
4. Hall, R.E. and J.B. Taylor (1986), Macroeconomics, W.W>Norton, New York.  
5. Heijdra, B.J. and V.P. Frederick (2001), Foundations of Modern Macroeconomics, Oxford 

University Press, New Delhi.  
6. Jha, R. (1991), Contemporary Macroeconomic Theory and Policy, Wiley Eastern Ltd. New 

Delhi.  
7. Romer, DL. (1996), Advanced macroeconomics, McGraw Hill Company Ltd., New York.  
8. Scarte, B.L. (1997), Cycles, Growth and inflation, McGraw Hill, New York. 

9. Markeley, G. (1978), Macroeconomics Theory and Policy, macmillan, New York.
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SEMESTER - II  
RESEARCH METHODOLOGY AND COMPUTER APPLICATION  

Paper –III 

 

Unit - I Research methodology and research methods, Research : meaning and motivational 

factors of research, Types of research: Census and sample research, qualitative and 

quantitative research, Descriptive and analytical research, Open and confidential 

research and Original and repetitive research.  Main stages of statistical research, 

Primary and secondary data, Different methods of collecting primary data, 

secondary data -different sources, precautions while constructing 

questionnaire/schedule, Difference between schedule and questionnaire. 

Unit - II Sampling- Meaning and need for sampling, size of sampling- What should be the 

size of sample, Slovin's Formula for determining the size of sample, Merits and 

limitations of sampling, Sampling and non- sampling errors, Sampling frame, how 

to judge the reliability of samples. Methods of sampling : different methods of 

Probability sampling and non-probability sampling. 

Unit – III Hypothesis- Meaning types and characteristics of hypothesis, Basic concepts 

concerning testing of hypothesis, Procedure for test of significance. Test of 

significance of large samples: Test of significance in attributes- standard error of the 

number of successor, standard error and size of sample, standard error of the 

difference between proportion of two samples. Test of significance in variables: 

Standard error of the  mean. 

Unit - IV Test of significance of small samples: Test of significance based on t-distribution-   

Student's T- test, Paired T- test, F- ratio test and Fisher's Z test.  Practical problems 

related to student's t test, Chi-square test, F ratio test, paired T test and Fisher's Z 

test.  Test of significance of correlation coefficient. 

Unit – V Computer- Meaning and important characteristics of a computer, History of 

computer, Different parts of a computer, Various types of computer, Elementary 

knowledge of INTERNET, Role of computer in economic research. 
 
Reference Books 
 

1. Kothari, C.R. "Research Methodology- Methods and Techniques", New Age International (P) 
Ltd. Publication, New Delhi. 

2. Sharma, Dr. Ramnath, " Methods and Techniques of Social Survey and Research,"  A Rajhans 
Publication.  

3. Bajpai, Dr. S.R., "Methods of Social Survey and Research,"  Kitab Ghar, Kanpur-3  
4. eq[kthZ] jfoUnzukFk] lkekftd 'kks/k ,oa lkaf[;dh] foosd izdk'ku] tokgj uxj] fnYyh & 7 

5. 'kqDyk ,oa lgk;] lkaf[;dh;] lkfgR; Hkou ifCyds'kal] vkxjk- 
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SEMESTER- II  
INDIAN ECONOMIC POLICY 

Paper – IV 

 

Unit - I Planning in India– Objectives and Strategies of Planning, Development Strategy, 

LPG Model of Development, NITI Ayog, PURA- a Neo Gandhian Approach to 

Development, Developing Gross–root Organization: Panchayats, NGO'S. 

Unit - II Problem of Poverty and Inequality – The Concept of Poverty, Measurement and 

Estimation of Poverty in India, International Comparison of Poverty and Inequality 

of Incomes, Poverty Eradication Programmes, Causes of Failure to Remove Poverty. 

Problem of Unemployment in India- Nature of Unemployment, Various Schemes to 

Reduce the Unemployment, Balanced Regional Development- Indicators, Causes, 

Changing Scenario and Policy Measures to remove Regional Disparity. 

Unit – III Indian Finance System – An overview, Functions of the Reserve Bank of India, 

Commercial Banking system, Progress of Banking since 1969, RRBs, DFIs and 

NBFCs, Financial Sector Reforms in India, Stock Exchange in India, Composition 

of Indian Capital Market, SEBI and Capital market reform. 

Unit - IV Foreign Trade of India- Importance of Foreign Trade for a developing Economy, 

Foreign Trade since 1991, Structure and Direction of Foreign Trade, Balance of 

Payments of India, Issues in Export Import Policies, External value of the Rupee and 

Foreign Exchange Reserves, FEMA, SEZs, Trade Reforms in India. 

Unit – V WTO and its Impact on the Different Sector of Economy, Economic Reforms – 

Rational of Internal and External Reforms, Cooperative movement in India- 

Organization, Structure and Development of different types of Cooperatives in India. 

 

Reference:- 
 

1. Ahulwalia, I. J. and I. M. E. Litle (Eds.) 1999): India's Economic Reforms and Development 
(Essay honor of Manohar Singh), Oxford University Press, New Delhi,. 

2. Bardhan, P. K. (9th Edition) (1998): The Political Economy of Development India, Oxford 
University Press, New Delhi.  

3. Bawa, R.S. and Raikhy (Ed.) (1997): Structural Change in Indian Economy, Guru Nanak Dev 
University Press. Amritsar (PB).  

4. Brahmananda, P. R. and V. R. Panchmukhi (9th Eds.) (2001): Development Experience in the 
Indian Economy : Interstate Perspectives, Bookwell, Delhi.  

5. Chakravarty, S. (1987): Development Planning: The Indian Experience, Oxford University 
Press, New Delhi.  

6. Dantwala, M. L. (1996): Dilemmas of Growth: the Indian Experience, Sage Publication, New 

Delhi. 
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SEMESTER- II  
LABOUR ECONOMICS 

Paper – V 

 

Unit - I Labour Economics - Definition, Nature, Scope & Importance, Labour Market – Nature 

and Characteristics of Labour Markets in India .Supply of Labour - Labour force, 

Factors affecting Law of Labour Supply. Demand for Labour – Labour productivity, 

Demand for Labour by Industrialist. 

Unit - II Theories of labour market: - Classical Theory of labour,Marginal productivity theory of 

Labour Concept of wages – Real Wages , Nominal Wages, Factors Affecting Real 

wages , Theories of Wage Determination - Classical Theory, New Theory, The theory of 

Collective Bargaining. 

Unit – III Theories of Labour Movement - Labour Unions in India, Rise and Growth of Labour 

Union, Achievements of Labour Unions. Structure and Pattern of Trade Union - 

Objectives, Growth, Achievements and Failures. 

Unit - IV Labour Legislation in Indian Labour, Laws and Practices in Relation to International 

Labour Standards. State and Labour , State and Social Security of Labour, Concept of 

Social Security and its Evolution. 

Unit – V Labour Welfare in India, Rural and Agricultural Labour in India, Child Labour, Female 

Labour, Concept of Industrial Peace, Settlement of Industrial Dispute, Second National 

Labour Commission. 

Text books 

1. Goyal, Sunil & Goyal, M. L. (2008):Labour Economics, R.B.S.A. Publications,  Jaipur.  
2. Saxsena, R.C. (2010): Labour Problems & Social Welfare, K. Nath and Company Publication, 

Meret.  
3. Singh, Dilip Kumar, (2008): Workers Participation in Management and Industrial Relation, 

Rawat Publication, Jaipur & Delhi.  
4. Singh, Usha & Singh, H. P. (2011):Child Labour in India :Problem and Solutions, Classical 

Publication, New Delhi 

5. Gupta, P. K., Labour Economics, Vrinda publications, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 344 of 2144



12 
 

SEMESTER – III  
ECONOMICS OF GROWTH 

PAPER – I 

 

Unit - I Economic Growth: Economic Growth and Development, Measurement of Economic    

Growth, Vicious Circle of poverty, Pre Condition of Economic Development, Factors of  

Economic Growth: Economic and Non Economic, Meaning and characteristics of an 

Underdeveloped Country, Obstacles of Economic Development. 

Unit - II Meaning and Characteristics of Modern Economic Growth, Structural Changes under 

Development, Human   development Index, Gender Development index,  Gender   

empowerment measure,  UNDP - Human  Development Report 2015, Multidimensional 

index. 

Unit – III Theories of Growth: Classical Theory .Adam Smith Theory of growth, The                       

Ricardian Theory of growth, Mills theory of growth, Malthysian theory of                              

development, Harrod - Domar model of growth. 

Unit - IV Meads Neo-Classical Model of growth, Solow Long- Run model growth,                     

Approaches to Growth: -. Kaldor model of Growth, The Models of Technical                    

Chang, Joan Robinson model of growth. 

Unit – V The Mahalanobis   Four Sector Model. The Concept of Capital Output Ratio, Input- 

Output Analysis, Project Evaluation and its methods and Cost-Benefit Analysis, 

Economic Growth and Income Distribution: The Kuznets Hypothesis. 

 
Text Books 

1. Jhingan, M. L. (2008), 31st edition, The economics of development and planning, vrinda 
publication pvt.Ltd.  

2. Shinghai, G. C. & Mishra J. P. (2013) Macroeconomic Analysis, Sahitya bhawan publication 
Agra.  

3. Mishra, J. P. (2012) Economics of Growth and development, Sahitya bhawan publication, 
Agra. 

 
Reference Books  

1. Hajela P. D. (1998), Labour Restructuring in India : A Critique of the New Economic Policies, 
Common wealth Publishers, New Delhi.  

2. Jhabvala, R. and R.K. Subrahmanya (Eds.) (2000). The Unorganized Sector : Work Security 
and Social Protection. Sage Publication, New Delhi. 

3. Lester, R.A. (1964). Economics of Labour. (2nd Edition), Macmilan, New York. 
4. Mc Connell, C.R. and S.L. Brue (1986). Contemporary Labour Economics, Mc Graw-Hill New 

York.  
5. Papola, T.S.P.P. Ghosh and A.N. Sharma (Eds.) 1993, Labour, Employment and industrial 

Relations in India, B.R. Publishing Corporation New Delhi.  
6. Rosenberh M.R. (1998), Labour Markets I Low Income Countries in Chenery, H.B. and T.N. 

Srinivasan, (Eds.) The Handbook of Development Economics, North-Holland, New York.  
7. Venkata Ratnam, C.S. (2001), Globlization and Labour- Management Relations Dynamics of 

change, Sage publications/ Response Books, New Delhi. 

 

 

 

 

Page 345 of 2144



13 
 

SEMESTER- III  
INTERNATIONAL TRADE 

Paper – II 

 
 

Unit - I Theory of International Trade – Meaning and Distinguishing Features of Inter- regional 

and International Trade, The Comparative Cost Theory, Refinements of the 

Comparative Cost Theory, Opportunity Cost Theory, Theory of Reciprocal Demand. 

Unit - II Modern Theory of International Trade, Factor Price Equalization, Theorem of 

International Trade, Stopler Samuelson and Rybezynski Theorems. The Terms of Trade 

– Concepts, Determination of Terms of Trade, Factors Affecting Terms of Trade, 

Terms of Trade & Economic Development, Its Empirical Relevance and Policy 

Implications for Less Developed Countries, Terms of Trade & Welfare Implications. 

Unit - III The Theory of Intervention – Tariffs, Quotas, and Non-tariff Barriers, Economic 

Effects of Tariff and Quotas on National Income, Output, Consumption, Price, 

Employment, Terms of Trade & Income Distribution, The Stopler – Samuelson 

Theorem of Tariff on Income Distribution, The Learner's Paradox. 

Unit - IV Balance of Payments – Meaning and components, Equilibrium and Disequilibrium in 

the BoP, Measures to Correct the Adverse BoP, Adjustment Mechanisms of BoP, 

Devaluation- The J-curve effect, Marshall-Lerner's Conditions under Devaluation, 

Expenditure Reducing and Expenditure Switching Policies and Direct Control. 

Unit - V Income Adjustment- Foreign Trade Multiplier, Foreign Repercussion or Back-Wash 

Effect, Foreign Exchange Rate-Spot and Forward Exchanges Rates, Fixed and Flexible 

Exchange Rates, their Merits and Demerits, Hybrid Exchange Rate, Floating Rate of 

Exchange, Managed Floating System. 

 
 

Reference:- 
 

1. Bhagwati, J. (Ed). (1981): International Trade, Selected readings, Cambridge, University 
Press, Massachusetts. 

2. Carbough, R.J. (1999), International Economics, International Thompson Publishing, 
New York.  

3. Chacholiades, M. (1990), International Trade: Theory and Policy, McGraw Hill, 
Kogakusha, Japan. 

4. Dana, D. S. (2000), International Economics: Study Guide and Work Book, (5th Edition), 
Routledge Publishers, London.  

5. Dunn, R. M., and J. H. Mutti (2000), International Economics, Routledge, London.  
6. Kenen, P.B. (1994), The International Economy, Cambridge University Press, London.  
7. Kindleberger, C. P. (1973), International Economics and International Economic Policy 

A Ready, McGraw Hill International, Singapore.  
8. Krugman, P. R. and M. Obstfeld (1994), International Economics: Theory and Policy, 

Glenview, Foresman. 
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SEMESTER- III  
PUBLIC FINANCE 

Paper – III 

 

Unit - I Definition, Nature and scope of Public Finance, Role of Public Finance in Developing 

Countries, Principles of Maximum Social Advantages. Taxation – features of good tax 

system, Objectives of Taxation, Principles of Taxation, canons of Taxation, Shifting, 

Effects and Incidence of Taxation. Impact of Tax under Laws of Returns and Perfect 

Competition. 

Unit - II Public Expenditure: - Meaning and Scope, Different Forms of Expenditure, Canons of 

Public expenditure, Structure and Growth of Public Expenditure in India. Trends in 

Central Government Expenditure. Economic Effects of Public Expenditure on 

Production and Distribution. Public Expenditure and Economic Growth. 

Unit – III Public Revenue: - Meaning, classification, sources, principles and effects of public 

revenue. Classification of taxation: - Indirect & Direct Tax, Goods and Service Tax 

(GST) New Direct tax, Central Excise, Custom Duties, Taxes on Land and Agriculture, 

Value Added Tax, Modvat, Service Tax, Taxable Capacity. 

Unit - IV Public Debt – Meaning and Objectives of public debt, Different Sources of Public Debt, 

Redemption of Public Debt. Principle of Public Debt Management, Growth of Public 

Debt in India, Burden of Public Debt. 

Unit – V Budget – Meaning, Objectives , Different forms of Budget, Budgetary Process in India, 

Kinds of Budget – traditional Budget, Performance Budget, Zero Based Budget, Out- 

come Budget, Gender Budget. Budget Theory – Classical Viewpoint (Balance Budget), 

Modern View Point (Imbalanced Budget.) 

 

Text Book 

1. Lekhi, R.K.,(2014), Public Finance, Kalyani Publication Ludhiana New Delhi 

2. S.K., Singh, (2013) Principal of Public Finance Sahitya Bhavan Publication, Agra.  
3. Pant, K.C., (2012) Public Finance  
4. Sinha, V.C.,(2013) Public Finance and Economic, Sahitya Bhavan Publication. 

 

Reference Books 
1. Atkinson, A.B. and J.E. Siglitz (1980), Lectures on Public Economics, Tata McGraw Hill, New 

York.   
2. Government of India (1992), Reports of the Tax Reforms Committee – Interim and Final 

(Chairman: Raja J. Chelliah).  
3. Chelliah, Raja J. et. Al (1981), Trends and issues in India‟s Federal Finance, NIPFP. New 

Delhi.  
4. Peacock, A. and G.K. Shaw (1976), The Economic Theory of Fiscal Policy, George Alen and 

Unwin, London.  
5. Sahni, B.S. (Ed.) (1972), Public Expenditure Analysis: Selected Readings, Rotherdam 

University Press.  
6. Musgrave, R.A. and P.B. Musgrave (1976), Public Finance in Theory and Practice, Mcgraw 

Hill, Kogakusha, Tokyo.  
7. 14th Finance commission Report-2015  
8. Central Govt. and Stat Govt. Budget. 
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SEMESTER- III 

ENVIRONMENTAL ECONOMICS 

Paper – IV 

 

Unit - I The Economics of Environment - Environmental Micro Economics and Macro 

Economics, The Circular Flow Model. Theory of Resources Environment and Economic 

Development - Economic Growth and The Environment, Future of Economic Growth 

and The Environment. Criterion of Social Welfare- Bentham Criteria, Pareto Optimality 

Criteria, Kaldor-Hicks Compensation Criterion. 

Unit - II Economic Theory of Environmental Issues - The Theory of Environmental Externalities, 

Accounting for Environmental Cost, Internalizing Environmental Cost, Positive 

Externalities. Welfare Analysis of Externalities - Property Rights and The Environment. 

Common Property Resources and Public Goods - Common Property, Open Excess and 

Property Rights, Market Failure and Public Goods, Social choice of optimum pollution, 

Pigovian Taxes and subsidies, Maximization of Social Welfare Under Perfect 

Competition. 

Unit – III Population, Agriculture and The Environment - Population and the Environment-

Demographic Transition and Environment, Population Growth and Economic Growth, 

Population Policy for the 21st Century, Agriculture, Food and Environment, Sustainable 

Agriculture for the Future, Environment and Neo-Classical Modal of Natural Resources, 

Energy and Resources. 

Unit - IV Ecological Economics, National Income and Environmental Accounting - Ecological 

Economics Basic Concept, Natural Capital and Accounting for Changes in Natural 

Capital, Macro Economic Scale, Model of Economic and Ecological System. National 

Income and Accounting - Natural Capital, System of Environment and Economic 

Accounts (SEEA). 

Unit – V Environmental Value and Methods - Use Value, Option Value and Non Use Value, Cost 

Benefit Analysis, Methods of environmental valuation- Hedonic Pricing. Household 

Production Function, Travel Cost Method, Averting Behavior Approach, Contingent 

Valuation Method, International Carbon Tax. Environment and W.T.O. 
 
Reference 

1. Madhu Raj – Environmental Economics. 

2. Steve Baker – Environmental Economics. 

3. D.W. Pearce – Environmental Economics.  
4. Baurnol, W.J. and W.E. Oates. (1988): The Theory of Environmental Policy, (2nd Edition), 

Cambridge University Press, Cambridge. 
5. Thomas and Callan (2009): Environmental Economics. 

6. Charles D. Kolasted (2005): Environmental Economics, Oxford University Press.  
7. Brian Roach, Jonathan M. Harries and Anne Marie codur (2015): Microeconomics and the 

environment, Global Development and Environment Institute, Tufts University, Medford.  
8. Jonathan M. Harries and Anne-Marie codur (2004): Macroeconomics and the environment, 

Global Development and Environment Institute, Tufts University, Medford. 
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SEMESTER- III  
DEMOGRAPHY 

Paper – V 

 

Unit - I Demography – Meaning and Importance, Theories of Population – Theory of Optimum 

Population and Theory of Demographic Transition. Measures of Population Change and 

Distribution – Rate of Population Change and Distribution, Measures of Degree of 

Concentration of Population – Lorenz Curve and Gini Concentration Ratio. 

Unit - II Migration – Kinds and Factor Affecting of Migration, Hurdles of Migration, 
Measurement of Internal Migration, Migration Rates and Ratio. Urbanization- Factors 

Influencing Urbanization and Effects of Urbanization, Population and Economic 
Development. Human Resource Development in India. 

 

Unit – III Mortality – Meaning and Sources of Mortality Data, Causes of High Death Rate in 

India, Trends in Death Rate in India, Measurement of Mortality Based on Death 
Statistics, Crude Death, Specific Death Rate, Infant Mortality Rate and Standardized 

Death Rate, Child Mortality Rate, Maternal Mortality Rate, Life Table – Functions and 
Construction of Life Table. Problems Related to Death Rates and Life Table. 

Unit - IV Fertility– Meaning, Causes of High Birth Rate in India, Trends in Birth Rate in India, 

Measurement of Fertility and Reproduction – Crude Birth Rate, General Fertility Rate, 

Age-Specific Fertility Rate, Total Fertility Rate. Gross Reproduction Rate and Net 

Reproduction Rate. Problems Related to Fertility and Reproduction Rates. 

Unit – V Women Empowerment - Economic Status, Women in Decision Making, Women and 

Labour Market; Women Work Participation: Concept and Analysis of Women‟s Work 
Participation, Structure or Wages across Regions and Economic Sector‟s, Determinants 

of wage Differentials, Gender and Education. 
   

Text Books 

1. Agrawal, S. N. „India's population Problems, Tata Mc-Graw Hill co. Bombay. 
2. Bogue, D. J. Principles of Demography, Honwiley, New York.  
3. Sinha, V. C. and Pushpa Sinha, Principles of Demography, Mayur Paper backs.  
4. Mishra, Jai Prakash, Demography, Sahitya Bhawan Publications, Agra. 

5. Pathak, K. B. and F. Ram„ Techniques of Demographic Analysis‟, Himalaya Publishing 
House.  

6. Jhingan, M. L. and others, „Demography, Vrinda Publications (P) Ltd.  
7. Srinivasan, K., Basic Demographic Techniques and Applications, Sage Publication. 

 
Reference Books 

1. Census India SRS Bulletins, Registrar General of India, Govt. of India, 2011 

 

2. Rural-Urban distribution Census of India: Census Data 2001: India at a glance >> 

Rural-Urban Distribution. Office of the Registrar General and Census Commissioner, 

India. Retrieved on 2008-11-26. 

 

3. Number of Villages Census of India: Number of Villages Office of the Registrar General 

and Census Commissioner, India. Retrieved on 2008-11-26. 
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4. Urban Agglomerations and Towns Census of India: Urban Agglomerations and Towns. 

Office of the Registrar General and Census Commissioner, India. Retrieved on 2008-11-

26. 

 

5. Preston, S.H. (1976). Family Sizes of Children and Family Sizes of Women. 

Demography 13(1): 105-114. 

 

6. Pritchett, L.H. (1994). Desired Fertility and the Impact of Population Policies. Population 

and Development Review 20(1): 1-55. 

 

 

 

SEMESTER - IV  
ECONOMICS OF DEVELOPMENT AND PLANNING 

Paper – I 

 

Unit - I Achievement and failures of Indian Plans, Resource   Mobilization in Indian Plans, 

Strategy of Indian Plan. Saving, Capital Formation and Overall Growth Rate, 

Twelfth Five Year Plan (2012-17) Achievement of Eleventh Five Year Plan, NITI 

Aayog. 

Unit - II Theories of Development: - The Marxian Model, The Schumpeterian Model, 

Keynesian Theory of Development, Rostow’s Stages of Economic Growth. Marx 

Stages of Growth, Disguised unemployment as saving potential.  

Unit – III Approaches to Development- Arther Lewis Model of Unlimited Supply of Labour, 

Ranis & Fie Model, Leibenstein’s  Critical Minimum Effort thesis ,  The Big push 

theory, Nelson’s theory of low level of equilibrium. 

Unit - IV Development Models: - Theory  of Balanced Growth, External Economics, 

Industrialization and Balanced Growth ,The concept of  Unbalanced Growth, 

Dualistic Theory , The Limits to Growth Model, Myrdal’s Theory of Circular 

Causation. 

Unit – V Investment Criteria in Economic Development; The social Marginal Productivity 

Criteria, The capital Turnover Criteria, The Re-investment Criterion, Time Series 

Criterion, the  Choice of Techniques, The Harris –Todaro model of Migration and 

Unemployment. 

 

Text books 
1. Jhingan,M.L.(2003),The Economics of development and planning,vrinda publication pvt. 

Ltd.  
2. Shinghai ,G.C. & Mishra ,J.P.(2013)Macro Economic Analysis,Sahitya bhawan 

publication Agra.  
3.  Mishra, J.P.(2012)Economics of Growth and Development, Sahitya bhawan publication   

Agra. 
 
Reference Books 
 
1. Todaro, M.P. (1996) (6th edition) Economic Development, Longman London. 
2. Solow, R.M. (2000), Growth Theory An Exposition, Oxford University Press, Oxford. 
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3. United Nations, Human development Department report 2005.  
4. Behrman, S. and T.N. Shrinivasan (1995), Hand book of Development Economics, Vol 1, 

2 & 3, Elsevier; Amsterdam. 

5. Ghatak,s (1986), An introduction to development Economics, Allen & elnein, London.  
6. Sen, A.K. (Ed.) 1990 growth Economics, Penguin, Harmondsworth.  
7. Dasgupta, P.A.K. Sen and S. Marglin (1972), Guidelines for project Evaluation, UNIDO, 

Vienna,  
8. Mehrotra, S. and J. Richard (1998), Development with a Human Face, Oxford University 

Press New Delhi.
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SEMESTER- IV  
INTERNATIONAL ECONOMICS 

Paper – II 

 

 

Unit - I Foreign Trade and Economic Development, The Theory of Regional Blocks- Customs 

Union, Static and Dynamic Effects of a Customs Union and Free Trade Area, Rational 

of Economic Progress of SAARC, ASEAN, IBSA and BRICS. 

Unit - II Regionalism of European Union, The Euro-Dollar Market, NIEO,WTO- Functions of 

WTO, Multilateralism and WTO, TRIPS, TRIMS, Agriculture, Market- Access, Textile 

Clothing, Patent Rights, Ministerial Conferences of WTO, UNCTAD. 

Unit – III Theory of Short Term & Long Term Capital Movement and International Trade– Port 

Folio Investment and International trade, FDI and International Trade, Merits & 

Demerits of Long Term Capital Movement in International Trade, Factors Affecting 

International Capital Movement, The Transfer Problem, Optimum Currency Area, 

Global Financial Crises. 

Unit - IV International Monetary System, International Liquidity, IMF, World Bank, The World 

Bank Group, ADB, Foreign Capital in India. 

Unit – V International Organisations- G-20, G-15, BIMSTEC, OPEC, NAFTA, OECD, Working 

and Regulations of MNCs in India. 

Reference:- 
 
1. Bhagwati, J. (Ed). (1981): International Trade, Selected Readings, Cambridge, University 

press, Massachusetts.  
2. Carbough, R. J. (1999), International Economics, International Thompson Publishing, New 

York.  
3. Chacholiades, M. (1990), International Trade: Theory and Policy, McGraw Hill, Kogakusha, 

Japan. 
4. Dana, M.S. (2000), International Economics: Study Guide and Work Book, (5th Edition), 

Routledge Publishers, London.  
5. Dunn, R. M. And J. H. Mutti (2000), International Economics, Routledge, London.  
6. Kenen, P. B. (1994), The International Economy, Cambridge University Press, London.  
7. Kindleberger, C. P. (1973), International Economics and International Economic Policy A 

Reader, McGraw Hill International, Singapore.  
8. Krugman, P. R. and M. Obstfeld (1994), International Economics: Theory and Policy, 

Glenview, Foresman. 
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SEMESTER- IV  
PUBLIC ECONOMICS 

Paper – III 

 

Unit - I Role of Public Finance in Economic Development, Major Fiscal Function, Concept of 

Social Goods. Fiscal Federalism in India, Principles of Fiscal Federalism, Vertical and 

Horizontal Imbalances. 

Unit - II Federal  Finance  –  Principle  of  Federal  Finance  in  India,  Centre  –  State  Financial 

Relation, Resource Transfer From Centre to States, Godgil's Formula. Fourteen Finance 

Commission. 

Unit – III Indian Tax System: - Salient Features, Merits, Demerits, Measures for improvement of 

Indian Tax system Government measures for improvement: - Taxation enquiry 

Commission (1953-54), Wanchoo committee, Jha Committee, Kelkar Committee Report 

, Chelliah Committee Recommendations for reforming the taxation system. 

Unit - IV Analysis of Centre & Chhattisgarh Govt. Budget, taxable and non taxable income of 

Chhattisgarh. Performance of the Chhattisgarh government budget. 

Unit – V Financial Responsibilities and Budget Management Act, Structure and growth of public 

expenditure in Chhattisgarh, Revenue Expenditure and Capital Expenditure, Plan & Non 

Plan expenditure in Chhattisgarh. 

 
Text Books 

1. Lekhi, R.K.,(2014), Public Finance, Kalyani Publication, Ludhiana New Delhi. 

2. S.K., Sing, (2013) Principal of Public Finance Sahitya Bhavan Publication, Agra.  
3. Pant, K.C., (2012) Public Finance  
4. Sinha, V.C., (2013) Public Finance and Economic, Sahitya Bhavan Publication. 

 

Reference Books 
1. Government of India (1992), reports of the Tax Reforms Committee – Interim and Final 

(Chairman : Raja J. Chelliah).  
2. Chelliah, Raja J. et. Al (1981)., trends and issues in India's Federal Finance, NIPFP. New 

Delhi.  
3. Peacock, A and G.K. Shaw (1976), The Economic Theory of Fiscal Policy, George Allen and 

Unwin, London.  
4. Sahni, B.S. (Ed.) (1972), Public Expenditure Analysis : Selected Readings, Rotherdam 

University Press.  
5. Jha, R. (1998), Modern Public Economics, Routledge, London.  
6. Musgrave, R.A. and P.B. Musgrave (1976), Public Finance in Theory and Practice, McGraw 

Hill, Kogakusha, Tokyo.  
7. Cornes, R. and T. Sandler (1986). The Theory of Externalities, Public Goods and Club Goods, 

Cambridge University Press. Cambridge. 
8. Economic Servey Centre and State (2014-15) 
9. 14th Finance commission Report- 2015  
10. Central Govt. and Stat Govt. Budget- 2015 
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SEMESTER- IV 

ECONOMICS OF SOCIAL SECTOR 

Paper – IV 

 

Unit - I Pollution- classification of pollution, Air, Water and Land Pollution, Cause & Effects of 

pollutant. Problem of solid waste management, Pollution control strategies, Equi- 

Marginal law of pollution, Global environmental issues- Climate change, Global 

warming, Green House Effect, Ozone depletion. 

Unit - II Development and Environment: Relation between development & environmental stress, 

The Environmental Kuznets Curve, The concept of Sustainable Development, Indicators 

of sustainability, Measuring sustainable development, Green Economy. 

Unit – III Economics of Resources- Classification of resources, Renewable & Non-renewable 

resources, Optimum use of resources. Land resources, Forest resources, Social forestry, 

Peoples participation in the management of Common & forest land. Energy- Sources of 

energy, energy efficiency & environment, Alternative sources of energy. 

Unit - IV Economics of Education- Expenditure on education, Productive expenditure on 

education, Productivity of education, the return of education, Human capital, Human 

capital Vs Physical capital, Educational reforms and Right to Education Act. 

Unit – V Health Economics- Determinants of health care, Malnutrition. The concept of Human 

life, Inequalities in health- class & gender, Perspective HDI, GDI, GEM and HPI. 

  
Reference  

1. Baurnol, W.J. and W.E. Oates (1988): The Theory of Environmental Policy, (2nd Edition), 
Cambridge University Press, Cambridge.  

2. Berman, P. (Ed.) (1995): Health Sector reform in Developing Countries: Making health 
development sustainable, Boston: Harvard Series on Population and International health. 

3. Blaug, M. (1972) : Introduction to Economics of Education J Penguin, London. 

4. Bromely, D.W. (Ed.) (1995) : Handbook of Environmental Economics, Blackwell, London. 

5. Cohn, E. and T. Gaske (1989) : Economics of Education, Pergamon Press, London.  
6. Fisher, A.C. (1981): resource and Environmental Economics, Cambridge University Press, 

Cambridge.  
7. Hanley, N.J.F. Shogern and B. White (1997): Environmental Economics in Theory and 

Practice, Macmillan. 
8. Hussen, A.M. (1999) : Principles of Environmental Economics, Routledge. London.  
9. Jeroen, C.J.M. van den Bergh (1999): Handbook of Environmental and Resource Economics, 

Edward Elgar Publishing Ltd. U.K. 
10. Thomas and Callan (2009): Environmental Economics. 

 

 

 

 

 

 

Page 354 of 2144



Department- School of Studies in Economics 

Syllabus - Choice Based Syllabus Second Semester 

Name of Subject- Basic Economic Concepts 

Total Credit- 3, Total Marks- 100 

 
Unit 1- Basic Economic Problems, Scope of Economics and its nature, Equilibrium Analysis, 

Demand, Elasticity of Demand, Law of Diminishing Marginal Utility. Consumer 

Surplus, Supply- Elasticity of Supply, Production Function, The Concept of Cost and its 

Nature, The Concept of Revenue,  

Unit 2- The Concept of Market and its Kinds. Perfect Market imperfect Market, Monopoly, 

Marginal Theory of Distribution, Macro Economics- National Income Definition, Types 

and methods of Measurement, Consumption Function, Saving and Investment, Inflation, 

Monetary and Fiscal Policy. 

Unit 3- Development and Growth -Meaning and Definition, Obstacle, Features of Developed 

and Developing Countries, HDI, Sustainable Development, WTO, International Trade 

and Balance of Payment in India. 

Text Books 

1. Jhingan, M. L. (2014), Advanced Economic Theory, Vrinda Publication, New Delhi 

2. Ahuja, H. L. (2014), Advanced Economic Theory, S. Chand Publication, New Delhi 

3. Jhingan, M. L. (2014), Macro Economic analysis, Vrinda Publication, New Delhi. 

4. Ahuja, H. L. (2014), Macro Economic Theory, S. Chand Publication, New Delhi 

5. Jhingan, M. L. (2008) 31
ST
 edition, The Economics of Development and Planning, Vrinda 

publication New Delhi.  

6. Mishra, J.P. (2012) Economics of Growth and Development, Sahitya bhawan publication 

Agra.  

7. Vaish, M. C. and Sudama Singh, (2011) International Economics, Oxford and   IBH 

Publishing Co. Pvt. Ltd., New Delhi. 
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Department- School of Studies in Economics 

Syllabus - Choice Based Syllabus Third Semester 

Name of Subject- Indian Economy 

Total Credit- 3, Total Marks- 100 

 

Unit – I  GDP and National Income of India, Role of Primary, Secondary & Tertiary Sectors in GDP of 

India, National Income and Per Capita Income, Planning in India – Objectives and strategies of 

planning, NITI Aayog, Demographic Features of India and Chhattisgarh, National Population 

Policy. 

Unit – II   Agricultural Development in Indian Economy – Agricultural Growth and Productivity, Green 

Revolution, Food Security in India, Poverty and Inequality in India, Industrial Development in 

India, Industrial Policies of 1956 and 1991, Public sector Enterprises and their performance, 

MSMEs.  

Unit – III  External Sector Behavior of Indian Economy - Structure and Direction of Foreign Trade, Public 

Finance in Indian Economy – Fiscal Federation, Central-State Financial Relationship, 

Fourteenth Report of Finance Commission. 

Text Books :- 

1. Ahulwalia, I. J. and I. M. E. Litle (Eds.) 1999), India’s Economic Reforms and Development (Essay 

honor of Manohar Singh), Oxford University Press, New Delhi. 

2. Bardhan, P. K. (9
th
 Edition) (1998), The Political Economy of Development India, Oxford University 

Press, New Delhi. 

3. Bawa, R.S. and Raikhy (Ed.) (1997), Structural change in Indian Economy, Guru Nanak Dev 

University Press. Amritsar. 

4. Brahmananda, P. R. and V. R. Panchmukhi, Development Experience in the Indian Economy: 

Interstate Perspectives, Bookwell, Delhi (9
th
 Eds.) 2001. 

5. Chakravarty, S. (1987): Development Planning: The Indian Experience, Oxford University Press, 

New Delhi. 

6. Dantwala, M.L. (1996): Dilemmas of Growth: the Indian Experience, Sage Publication, New Delhi. 

7. Dutta, Gourav and Ashwini Mahajan, (2014) Indian Economy, S. Chand Publications, New Delhi, 

71
st
 Edition. 

8. Mishra, S. K. and V. K. Puri, (2014) Indian Economy, Himalaya Publishing House Pvt. Ltd., New 

Delhi, 32
nd
  Edition. 
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Certificate Course in GST 

Syllabus  

 

Paper 1:  Fundamentals of Goods and Services 

Tax 

Paper code: ECO/ GST-0204-24 

Total marks for Evaluation :200  

Papers   Marks  

             Paper 1  100 

             Paper 2  100 
 

Paper 2 :  Project Report & Viva – Voce  

Paper code: ECO/ GST-0204-25 

 

Course Objective:This Course will cover highlights of the Goods & Services Tax which 

include 5units. 

 

Paper 1: Goods and Service Tax 

Course code: Eco/GST-0240-24 

 

Unit 1:  Overview of Goods and Services Tax, Levy of an Exemption 

from Tax and Registration 

     Overview ofGST, Implementation ofGST, Liability of the Tax Payer, GST Network 

,GSTCouncil ,LevyofGST–Introduction, CompositionScheme, 

RemissionofTax/Duty,RegistrationProcedure, ImportantPoints, SpecialPersons, 

Amendments/Cancellation, Self-ExaminationQuestions 

Unit 2: Meaning and Scope of Supply, time of supply and valuation in 

GST 

TaxableSupply, SupplyofGoodsandSupplyofServices, CourseorFurtheranceofBusiness, 

SpecialTransactions,Time of Supply–Goods, Time of Supply–Services, OtherPoints, 

TransactionValue, ValuationRules, Self-ExaminationQuestions 

Unit 3:  Payment of GST, Electronic Commerce & Job Work 

Introduction, Time of GSTPayment, How tomake payment,Challan Generation 

&CPIN,TDS &TCS,Introduction to Electronic Commerce, Tax Collected 

atSource(TCS) 
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ProceduresforE-commerceOperator, Introduction to Job work,self-

ExaminationQuestions 

Unit  4:  Input Tax Credit, Input Service 

,Distributors & Matching of Input Tax 

Credit, Introduction, ImportantPoints, Job 

,Worker,CaseStudies–PartI,CaseStudies–

PartI, ConceptofInputServiceDistributor, Legal 

Formalities for anISD,Distribution 

ofCredit,Returns,GSTR-2,Other 

TaxablePersons, AnnualReturn, Self-

ExaminationQuestions 

 

Unit  5: Overview of the IGSTAct, Place of 

Supply of Goods &S e r v i c e s , GST 

Portal,Overview,Other,Provisions,Introduction,

Registered and UnregisteredPersons, 

CaseStudies–PartI, CaseStudies–PartII, 

Introduction to GST portal GSTEco-system, 

GST SuvidhaProvider(GSP),UploadingInvoices, 

Self-ExaminationQuestions 

Paper 2:  Project Work Report (70 marks) and Viva- Voce (30 marks) 

Paper code: ECO/ GST-0204-25 

Project-Report and Viva- Voce  

The students are required to submit a Project Report. The project would enable them to learn the 

applications of GST for preparing project reports. The project report should be 25-30 pages and 

consists of the statement of the problem, review of literature, theoretical and empirical methodology, 

sources and nature of data, method and analysis, inferences, conclusions, and references. 
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School of Studies in E c o n o m i c s 

P t . R a v i s h a n k a r Shukla University, Raipur (C.G) 

Certificate Course in Econometrics and Mathematical Economies 

Scheme of the Examination 

Paper Marks Name of papers 
Fundanmentals of T.conometries and T i r s t  

1 0 0 
Mathematical lconomics 

Project work Second 

50 Project report writing 
P r o j e c t  work presentation 30 

Project work viva-voce 20 

Total marks 2 0 0  

Paper I: Fundamentals o f  Econometrics a n d  Mathematical Economies 
(Code : Fc o / E a n d M-0204-22)

C o u r s e Objectives: The objective o l  this c o u r s e  is t o  provide the basic knowledge o f  
econometwics. and mathematical economics t h a t  is e s s e n t i a l equipment for a n y  s e r i o u s 
cconomist o r  s o c i a l scientist. T h e c o u r s e  will enable the students t o compete in competitive 
e x a m like N E T - J R F ,  G A T E - E C O N O M I C S  and ot h e r s . 

U n i t - 1 

Introduction to Econometries and Econometric Analysis, Steps involved in Econometric 

Analysis 

t f o d i e t i o n N o Classical ILinear Regression Model- Two variable classical linear regression 
m o d e l  * 

Sunptign l a s s i c a l  Linear Regression Mudcl-Multicollinearity. Heteroscedasticity and 
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U n i t - 2  

a s s i c a l  L i n e a r  R e g r e s s i o n  M o d e l  a s s u m p t i o n s .  
E s t i m a t i o n  o f  t h e  r e g r e s s i o n  

m o d e l .  

P r o p e r t i e s  o f  Ordinary L e a s t  Square e s t i m a t o r s ,  Regression a n a l y s i s :  O b j e c t i v e .  
S t a t i s t i c a l  

A n a l y s i s ,  a n d  I n t e r p r e t a t i o n  o f  r e s u l t s , H y p o t h e s i s 
T e s t i n g - T y p e s  o f  H y p o t h e s e s .  T e s t  

statistic, Critical Region. 

n i t - 3  

H y p o t h e s i s  testing: L e v e l  of significance a n d  c o n f i d e n c e  interval a p p r o a c h ;  G o o d n e s s  of 

F i t ( R ^ 2 ) : C o n c e p t s  o f  Explained S u m  o f  S q u a r e s ( E S S ) - R e s i d u a l  
S u m -  o f  S q u a r e s  - T o t a l  

S u m o f  S q u a r e s  

M u l t i p l e L i n e a r  R e g r e s s i o n  M o d e l :  I n t e r p r e t a t i o n  o f  t h e m o d e l ,  S t a t i s t i c a l  A n a l y s i s . 

I n t e r p r e t a t i o n  o f  t h e  r e s u l t s , M o d e l  m i s s p e c i f i c a t i o n :  R ^ 2  v s  A d j u s t e d  R 2 .  

U n i t - 4  

F s t a t i s t i c s - A p p l i c a t i o n  o f  F S t a t i s t i c s - O v e r a l l  s i g n i f i c a n c e o f  t h e  m o d e l - E q u a l i t y  
b e t w e e n  

t w o  r e g r e s s i o n 
c o e f f i c i e n t s - T e s t i n g  t h e validity o f  l i n e a r  r e s t r i c t e d  a n d  U n r e s t r i c t e d  m o d e l s  

I n t r o d u c t i o n  to Dummy V a r i a b l e , S t a t i s t i c a l  A n a l y s i s o f  t h e  D u m m y  
v a r i a b l e  m o d e l s .  

S i n u l t a n e o u s  e q u a t i o n  m o d e l  - s p e c i l i c a t i o n  
i d e n t i f + c a t i o n  

- r a n k  a n d  o r d e r  c o n d i t i o n s  

p r o b l e n s I n t r o d u e t i o n -  t o  L i m e  S e r i e s  A n a l y s i s ,  _ F o r e c a s t i n g  T ' i m e  S e r i e s .  C o n c e p t o f  

s t a t i o n a r i t y  F o r e c a s t i n g  w i t h  A R I M A  M o d e l l i n g .  

Unit-5 

S e t s .  f u n c t i o n s  a n d  c o n t i n u i t y ,  s e q u e n c e ,  
s e r i e s .  D i f f e r e n t i a l  C a l c u l u s  a n d  i t s  A p p l i c a t i o n s .  

D i f f e r e n c e  a n d  D i f f e r e n t i a l  e q u a t i o n s w i t h  a p p l i c a t i o n ,  L i n e a r  A l g e b r a -  M a t r i c e s .  V e c t o r  

S p a c e s 

P a p e r  
I 1 : P r o j e c t - R e p o r t  

a n d  V i v a -  V o c e  ( C o d e :  E c o / E  a n d  M - 0 2 0 4 - 2 3 )

T h e  s t u d e n t s  a r e  r e q u i r e d  t o  s u b m i t  a P r o j e c t R e p o r t . T h e  p r o j e c t  w o u l d  e n a b l e  t h e m  t o  l e a r n  

t h e  a p p l i c a t i o n s  o f  t h e  e c o n o m e t r i e  t e c h n i q u e s  f o r  p r e p a r i n g  p r o j e c t r e p o r t s .  T h e  project

r e p o r t  
s h o u l d  b e  2 5 - 3 0  p a g e s  

a n d  c o n s i s t s  o f  t h e  s t a t e m e n t  o f  t h e  p r o b l e m .  
r e v i e w  o f  

l i t e r a t u r e .
t h e o r c t i c a l a n d  e m p i r i c a l m e t h o c l o l o g y ,

s o u r c e s  a n d  n a t u r e  o f  d a t a ,  v c o n o m e t r i e  

m e t h o d  a n d  a n a l y s i s ,  
e c o n o m i c / s t a t i s t i c a l  

i n l e r e n c e s .  
c o n c l u s i o n s ,  a n d  r e f e r e n c e s .  

T e x t b o o k s  

I . B a s i c  
E c o n o m e t r i c s , D N  G u j a r a t i  

2 . n t r o d u c t o r y

c o n o m e t r i c s : A m o d e r n  a p p r u a c h  W o o l d r i d g e  

3 n d a m e n a l s  of M a t h e m a t i c a l  
l . e o n o m i c s .  

S . ( C .  i u p t a  & V . K  K a p o o r  

V a t n e n a t i c s  f o r  E c o n o m i s t s .  
M e l i t t  

& M a d n a n t  
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SYLLABUS FOR UNIVERSITY TEACHING DEPARTMENT AND 

AFFILIATED COLLEGES IN Ph. D. COURSES WORK CLASSES 

 

COURSES WORK FOR THE Ph.D. STUDENTS IN ECONOMICS 

Session 2020-21 

S.N. Name of Papers MARKS 

1. Methodological Aspect of Economic Research 100 

2. Project Work 100 

a. Project Work Viva-Voce : (Marks-20)  

b. Project Work Presentation : (Marks-30)  

c. Project work Report (marks-50)  

TOTAL MARKS 200 

 

 

     PAPER – I : Methodological Aspect of Economic Research 

Unit- I 

 

Research – meaning and types. 

Motivation of research 

Criteria of a good research 

Unit- II Research Methodology 

Scientific Method 

Research Design 

Sampling 

Unit- III Formulation of research Problem 

Data Collection – Method, Tool, Technique  

Data Processing 

Unit- IV Computer application in Social Research 
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Statistical Tool 

Statistical Software 

Data entry and Commands for Analysis 

Unit- V Research Writing Method 

     Paper – II: Practical (Max. Marks - 100) 

Part – I Project work Report (marks-50) 

 The candidate shall review minimum 20 research articles of a broad research 

area from referred journals of the discipline. After reviewing the research 

articles the candidate shall submit a summary chronologically developing the 

arguments to the Department within two months from the beginning of the 

Course. On the basis of the review of literature the candidate shall prepare a 

Synopsis Including.  

  Research Topic 

 Review of Literature 

 Gaps in earlier Studies 

 Statement of Problem 

 Objectives 

 Hypotheses 

 Methodology 

 Plan of the Study 

Part – II Project Work Presentation : (Marks-30) 

 The candidate shall present a seminar on the basis of the suggestions made in 

the seminar. Final examination will be conducted with the help of an external 

examiner in the presence of the internal examiner. 

Part- III  Project Work Viva-Voce : (Marks-20) 
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PT. RAVISHANKAR SHUKLA UNIVERSITY 
 

RAIPUR - 492 010, CHHATTISGARH 
 
 
 

 

M Sc Environmental Science 
 
 
 
 
 
 

SYLLABUS 
 
 
 
 
 
 
 
 
 
 

SEMESTER EXAMINATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2020-2021 
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M.Sc. ENVIRONMENTAL SCIENCE COURSES 
 

The Environmental Science is a multidisciplinary subject includes chemistry, physics, 

geology, geography & biology. The teaching and research in the environmental science is 

urgently required for understanding and controlling the complex environmental issues arising 

at the local, regional and global scales. 
 

Semester-I (Credit: 24)  

 

 PAPER COURSE  DURATION INTERNAL THEORY TOTAL 

      ASSESSMENT MARKS MARKS 
       

 ENV-01 Fundamental of Ecology 3 Hrs 20 80 100      

 ENV-02 Instrumental Techniques: 
3 Hrs 20 80 100   

Principle and Application       

 ENV-03 Analytical  Methods in 
3 Hrs 20 80 100   

Environmental Sciences       

 ENV-04 Renewable,   
3 Hrs 20 80 100   Nonrenewable  and        

  Perpetual Resources      

 ENV-05 Lab work-1   
8 Hrs. 

  
100        

 ENV-06 Lab work-2   
8 Hrs. 

  
100        

       

    Semester-II(Credit: 24)   
         

 ENV-07 Meteorology  and 
3 Hrs 20 80 100   

Climatology 
  

        

 ENV-08 Environmental   
3 Hrs 20 80 100   

Pollution and Control :       

  Air and Water       

 ENV-09 Environnemental  
3 Hrs 20 80 100   

Pollution and Control:       

  Soil,   Solid Waste,     

  Radiation and Noise     

 ENV-10 Environmental   
3 Hrs 20 80 100   

Geosciences 
  

        

 ENV-11 Lab work-3   8 Hrs.   100 

 ENV-12 Lab work-4   8 Hrs.   100 
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Semester-III(Credit: 24)  
 

 ENV-13 Environmental   
3 Hrs 20 80 100   

Toxicology 
  

        

 ENV-14 Environmental   
3 Hrs 20 80 100   

Microbiology 
  

        

 ENV-15 Environmental   
3 Hrs 20 80 100   

Biotechnology 
  

        

 ENV-16 Data Analysis in 
3 Hrs 20 80 100   

Environmental Sciences       

 ENV-17 Lab work-5   8 Hrs.   100 

 ENV-18 Lab work-6   8 Hrs.   100 
         

     Semester-IV(Credit: 24)    
       

 ENV-19 Remote Sensing and GIS 3 Hrs 20 80 100 
      

 ENV-20 

    Environmental Disaster and 

Risk 
3 Hrs 20 80 100       

 ENV-21 Environmental  Impact 
3 Hrs 20 80 100   

Assessment, Environ-       

  mental Audit and     

  Environmental       

  Management  System     

  Standards (EIA, EA and     

  EMSS)        

 ENV-22 Environmental  Law, 
3 Hrs 20 80 100   

Policies and Society       

 ENV-23 Dissertation   8 Hrs.   200 
          

 

 

Internal elective paper (Credit: 4) 
 

(i) Food adulteration  
(ii) Waste management 

 

External elective paper (Credit: 4) 
 

(i) Renewable, Nonrenewable and Perpetual Resources  
(ii) Environmental Disaster and Risk  
(iii) Environmental Law, Policies and Society 
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Semester-I (24 Cr) 
 

Course-1: Fundamentals of Ecology ( 4 Cr) 
 

Unit-I: Concept of Ecology (1 Cr) 
 

History and scope of ecology: autecology, synecology, population, community, ecosystem, 

biome, tolerance range and limiting factors; Component parts of an ecosystem; Classification 

of ecosystems; Ecological factors: temperature, light, water; Bio-geo-chemical cycles: 

Carbon cycle, nitrogen cycle, sulfur cycle, phosphorous cycle; Functional attributes of an 

Ecosystem :Biological diversity and stability; Biodiversity: Index of diversity and 

dominance, Biological indices, relationship between species diversity, dominance and 

stability; Food chain: Trophic levels & ecological pyramid concept; Types of food chain & 

significance of food chains, pyramid of number, biomass & energy. 
 

Unit-II: Primary and Secondary Production and Ecosystem Energy Flow (1 Cr) 
 

Concept of Primary Production; Factors affecting primary production; Method for measuring 

primary production; Relationship between GPP & NPP, atmospheric respiration, primary 

productivity of different world sites; Secondary production: concept of secondary production 

and secondary productivity, maintenance cost, production-assimilation efficiency and 

secondary productivity; Relationship of secondary production to net primary production, 

Energy flow in Ecosystems, Concept of Energy, Energy source in Ecosystem, Laws 

governing energy transformation, concept of free energy, Enthalpy and Entropy, Energy flow 

in producers and consumers, Lindeman’s Trophic-Dynamic concept, Ecological efficiencies, 

Energy flow models. 
 

Unit-III: Population Attributes, Population Fluctuation and Population Interaction (1 

Cr) 
 

Biotic potential and natality, mortality, survivorship curves, life table, age structure, 

population growth forms, concept of carrying capacity and environmental resistance; Life 

history strategies, r and k selection, extrinsic and intrinsic abiotic, biotic, density dependent 

and independent factors associated with population fluctuation; Population interaction like 

symbiosis, commensalism, parasitism, predation, competition etc.; Models for single and 

interacting population, social behavior in animals. Factors affecting change in size of human 

population: death rate and net population change, migration, fertility, age structure, Human 

population control; economic development and demography transition, family planning 

method of birth control, socio-economic methods of controlling human population growth. 
 

Unit-IV: Biotic Community and Ecological Succession (1 Cr) 
 

Concept of habitat and niche, types of niches: spatial, trophic and hyper volume niche; 

ecological equivalents, community organization, types of communities, community structure 

(analytical and synthetic), qualitative features of community (Composition, stratification, 

Physiognomy, dispersion, sociability, vitality, etc. ), quantitative characteristics of 

community (frequency, density, cover dominance and diversity, important value index), 
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Ecotone and edge effect. Ecological succession and kind of succession, succession process, 

concept of climax, monoclimax, and polyclimax theories, examples of succession (hydrosere, 

lithosere and xerosere) and vegetation of India. 
 

Books & References 

 

1 E. P. Odum, Fundamental of ecology, W.B Sounders, 1971.  
2 M. Dash and S. Dash, Fundamentals of ecology, Mc Graw Hill Education, India, 2009. 

3 R. T. Wright and B. J. Nebel, Environmental science: Toward A sustainable future, 

Prentice Hall, 2002. 

4 P. Stiling, Ecology: Theories and Applications, Prentice Hall, 2001. 

5 C. Faurie, Ecology: Science and Practice, Oxford & IBH, 2001.  
6 G. T. Miller, Living in the environment: An introduction to environmental science, 

Wadsworth Publishers, 1998.  
7 J. Turk, Introduction to Environmental Studies, Saunders, 1980.  
8 E. J. Kormondy, Concepts of ecology, Prentice Hall, 1996.  
9 M. M. Saxena, Applied Environmental Biology, Agrobios, 1990. 

10 E. Odum and G. W. Barrett, Fundamentals of Ecology, Brooks Cole, 2004 
 
 
 
 
 
 
 

 

Course-2 : Instrumental Techniques: Principale & Application (4 Cr) 
 

Unit-I: Electrochemical Techniques (1 Cr) 
 
Idea of pH and buffer, Buffer capacity and ionic strength; Principle and application of pH-

metery, potentiometery, conductometry, coulometry, polarography, voltammetry (cyclic and 

anode stripping), amerometry and ion selective electrodes. 
 
Unit-II: Spectroscopic Techniques (1 Cr) 
 
The principle, instrumentation and application of the infrared, FTIR, visible, ultraviolet and 

Raman and fluorescence spectrometry, nephelometry and turbidimetry. 
 
Unit-III: Atomic Spectroscopic Techniques (1 Cr) 
 
Principle, instrumentation and application of atomic absorption (i.e. flame, graphite furnace, 

hydride generation and cold vapor) spectroscopy and atomic emission (i.e. flame, plasma, 

spark and arc) spectroscopy. 
 
Unit-IV: Principle, instrumentation and application of X-ray fluorescence spectroscopy 

(XRF), γ-ray spectroscopy, proton induced X-ray emission spectroscopy (PIXE), NMR and 

ESR spectroscopy. 
 
Books & References 
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1 G. D. Christian, Analytical Chemistry, 6th Ed, John Wiley & Sons, 2007.  
2 H. A. Strobel and W. R. Heineman, Chemical instrumentation: a systematic approach, 

Wiley, 1989. 

3 H. H. Willard, Instrumental methods of analysis, Van Nostrand, 1981. 

4 Z. Marczenko and M. Balcerzak, Separation, preconcentration and spectrophotometry in 

Inorganic Analysis, Elsevier, 2000. 
 
5 E. B. Sandell and H. Ōnishi, Photometric determination of traces of metals, Wiley, 

1978.  
6 B. Welz and M. Sperling, Atomic Absorption Spectrometry, John Wiley & Sons, 2008 

7 Ed Metcalfe, Atomic absorption and emission spectroscopy, J. Wiley, 1987. 
 
 

Course-3: Analytical Methods in Environmental Sciences (4 Cr) 
 

Unit- I: Separation techniques (1 Cr) 
 
Concept and application of separation probes: adsorption, centrifugation, chromatography, 

crystallization, decantation, demister (vapour), distillation, drying, electrophoresis, 

elutriation, evaporation, leaching, liquid-liquid extraction, solid phase extraction, flotation, 

flocculation, filtration, reverse osmosis, dialysis (biochemistry) fractional distillation, 

fractional freezing, magnetic separation, precipitation, crystallization, sedimentation, sieving, 

stripping, sublimation, vapour-liquid separation, winnowing and zone refining. 
 
Unit- II: Chromatography (1 Cr) 
 
Principle, instrumentation and application of gas, liquid, adsorption, paper, gel, size 

exclusion, HPLC, TLC, electrophoresis and ion exchange chromatography. 
 
Unit- III: Mass spectroscopy (1 Cr) 
 
Principle, instrumentation and application of mass spectroscopy, types of mass spectroscopy, 

fragmentation, ionization and characterization of organic and inorganic materials. 
 
Unit- IV: Miscellaneous methods 
 
Principle, instrumentation and application of classical analytical methods(i.e. gravimetric, 

volumetric and thermal methods); Automatic analytical methods and Hybrid analytical 

methods. 
 
Books & References  
1 E. Katz, Quantitative Anallysis Using Chromatographic Techniques, John Wiley & 

Sons, 2009. 

2 J. Rydberg, M. Cox and C. Musikas, Solvent extraction principles and practice, CRC 

Press, 2004 

3 P. J. Haines, Principles of Thermal Analysis and Calorimetry, Royal Society of 

Chemistry, 2002. 

4 E. de Hoffmann and V. Stroobant, Mass Spectrometry: Principles and Applications, 

John Wiley & Sons, 2007 
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Course-4: Renewable, Non-renewable and Perpetual Resources (4 Cr) 
 

Unit-I: Renewable Resources (forest) (1 Cr) 
 

Importance of Forest with reference to major and minor produce, climate, soil erosion, 

pollution control and water management,. Loss of forest cover with reference to world and 

Indian Context, Impact of deforestation and shifting cultivation on forest ecosystems, 

Management of forests involving different silvicultural principles and practices. Raising 

forest cover through social forestry, agroforestry and extension forestry, Eucalyptus dilemma 

,Joint Forest management ,People’s participation and role of NGOs, , Concept of Biosphere 

Reserve , Biodiversity and forest : definition and type of biodiversity, global distribution of 

biodiversity, mega biodiversity countries, key stone species, dominant species, biodiversity 

hot spots, significance of biodiversity , factors influencing biodiversity loss, biodiversity 

conservation ( in situ and ex situ). 
 

Unit-II: Renewable Resources (Rangeland and Wildlife) (1 Cr) 
 

Rangeland: Importance and extent of rangeland, causes of rangeland loss, conservation and 

management of rangeland, Wild Life resources: Wild life & its importance. Human activities 

and Wild Life, Concept of Endangered Species, IUCN classification and Red data Book, 

ecological basis of wild Life conservation and management, some case studies on crocodile, 

sea turtle and project tiger 
 

Unit-III: Non-renewable Mineral and Fossil Fuel Resources (1 Cr) 
 

Mineral Resources :Economic mineral deposits, grouping of ores minerals ,various steps 

involved in extraction processes of pure metals, uses of common metals and their recycling, 

Radioactive minerals, Environmental impact of mining and processing mineral resources, 

conservation of mineral resources. Fossil fuels: Classification, Coal, its type and its analysis, 

Carbonization, oil : fractionation, cracking Octane and octane number, addition of TEL; 

natural gas and other gaseous fuels derived from fossil fuels, Environmental Impact of Fossil 

Fuel use. 
 

Unit-IV: Perpetual & Nonrenewable and Perpetual and Renewable Energy Source (1 

Cr) 
 

Geothermal energy: Source, Principle of harnessing energy and its operation. Nuclear  

Energy : Source, fission and fusion reactions, broad idea of nuclear reactor, its operations,  

management and electrical power generation, safety measures. Solar energy: its secret, 

devices based on solar energy, their advantages and drawbacks, wind energy: wind mills and 

applications, aero-generators, their advantages and disadvantages, Water energy: 

Hydroelectricity, wave and tidal energy, tidal power plant, their advantages and drawbacks 

Energy from biomass: Biomass as fuel, Biogas plants and generation, uses of biogas 
 

Books & References 

 

1 F. Ramade, Ecology of natural resources, John Wiley & Sons, 1984. 
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2 R. Toossi, Energy and the Environment: Sources, Technologies, and Impacts, VerVe 

Publishers, 2008.  
3 K. Singh, Handbook of Environment, Forest and Wildlife Protection Laws in India, 

Natraj, 1998. 

4 S. S. Negi, India's Forests, Forestry and Wildlife, India Book House, 2006. 

5 C. A. Simon, Alternative Energy: Political, Economic, and Social Feasibility, Rowman 

& Littlefield, Lanham, Maryland, 2006. 

6 O. Edenhofer, Renewable Energy Sources and Climate Change Mitigation, Cambridge 

University Press, 2011. 

7 A.Karen, Environmental Science: Understanding Our Earth, Cengage Learning, 2011 

8 L. R. Berg and M. C. Hager, Visualizing Environmental Science, Second Edition, 

Wiley and National Geographic, 2009. 

9 B. Judy and St. A. Sara, Environmental Science, Pearson – AGS Globe, 2007. 
 
 

Course-5: Practical (4 Cr) 

 

1. Verification of Beer’s law. 

2. Determination of detection limit and molar absorptivity.  
3. Determination of absorption maximum, λmax. 

4. Simultaneous determination of two or more components in a given mixture. 

5. Determination of retardation factor (Rf) value of components in a given mixture by using 

paper chromatography. 

6. Determination of pka value of weak electrolytes. 

7. Determination of electrode potentials. 

8. Determination of cell constant. 

9. Determination of specific conductivity. 

10. Determination of distribution ratio by using solvent extraction technique. 

11. Determination of percentage extraction (%) of given substance by using solvent 

extraction. technique. 

12. Other advanced practical. 
 

Course-6: Practical (4 Cr)  
1. Determination of dissolved oxygen of water samples. 

2. Determination of reduction potential of water samples. 

3. Determination of total dissolved solid of water samples. 

4. Determination of hardness of water samples. 

5. Determination of alkalinity of water samples. 

6. Determination of COD and BOD value of water samples. 

7. Determination of color value of waste water. 

8. Determination of salinity of water. 

9. Determination of microbe content of water. 

10. Other advanced practical. 
 
 
 
 

Semester-II (24 Cr) 
 

Course-7: Meteorology and Climatology (4 Cr) 
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Unit-I: Atmosphere, Oceans and Earth’s Radiation Balance ( 1Cr) 
 

Introducing the Atmosphere, The heterosphere, Subdivisions of the homosphere, the 

troposphere, atmospheric pressure, Introducing the oceans: Composition of Sea water, 

Density of sea water, Layered structure of Oceans; Solar radiation, Insolation over the Globe, 

World Latitudinal zones, Insolation losses in the atmosphere, Long wave radiation, Latitude 

and the radiation balance, Annual and Daily Cycles of radiation, Man’s Impact upon the 

Earth’s Energy Balance, Cosmic particles and Ionizing radiation, The magnetosphere, 

radiation belts Meteorology fundamentals – Pressure, temperature, wind, humidity, radiation, 

atmospheric stability adiabatic diagrams, turbulence and diffusion. Scales of meteorology. 

Applications of micrometeorology to vegetated surfaces, urban areas, human beings, animals. 
 

Unit-II: Thermal Environments of the Earth’s Surface and Circulation Systems in 

Atmosphere and Oceans (1Cr) 
 

Heat flow mechanisms, The Heat Balance Equation, The daily and annual heat balance 

cycles, Heating and cooling of the soil, Arctic permafrost, Energy absorption by water layers, 

Heating and cooling of lakes and oceans, Sea Surface Temperatures, Sea Ice and its 

distribution, Daily cycle of air temperature near the ground, Thermal extremes near the 

ground, The Annual Cycle of Air temperature, Global distribution of air temperatures, 

Radiation and Heat Environments of High altitudes; Barometric pressure and winds, 

Idealized circulation on a nonrotating earth, Coriolis effect and the geostrophic wind, 

Cyclones and anticyclones, The Planetary circulation, Angular momentum transport by air 

masses, Atmospheric circulation in middle and high latitudes, Heat transport across parallels 

of latitude, Global patterns of barometric pressure and surface winds, Monsoon winds 

systems, Local winds, Wind and waves, The causes of ocean currents, The global pattern of 

ocean currents, Zones of convergence and upwelling, , El Nino, ENSO, The Earth’s heat 

balance, Seasons in India. 
 

Unit –IIII: Atmospheric Energy Releases ( 1Cr) 
 

Relative humidity and vapor pressure, Absolute and specific humidity, air masses, 

condensation and adiabatic process, clouds and fog, forms of precipitation, Convective 

precipitation and thunderstorms, Orographic precipitation, Cyclonic and frontal precipitation, 

World precipitation regions, Water balance of the atmosphere, 
 

Unit-IV: Man’s Impact upon the Atmosphere ( 1Cr) 
 

Carbon dioxide and oxygen levels in the atmosphere, Man induced changes in Atmospheric 

temperature, water vapor, clouds, and precipitation, Planned weather modification, 

Urbanization and balances of radiation and heat, Pollutants in the atmosphere, Inversion and 

smog, Glacial ice as a recorder of air pollution, Harmful effects of atmospheric pollution, 

Global effects of particles in the atmosphere, Testimony of the glacial ice layer, Application 

of meteorological principles to transport and diffusion of pollutants, Scavenging processes, 

Effects of meteorological parameters on pollutants and vice versa, Wind roses, Topographic 

effects, concepts of climate change. 
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Books & References 

 

1 Helmis C. G. and Nastos, P. T. (Eds.), Advances in Meteorology, Climatology 

and Atmospheric Physics, Springer Atmospheric Sciences, 2013.  
2 P. V. Hobbs and J. M. Wallace, Atmospheric Science: An Introductory 

Survey, Academic Press Inc, 2006. 

3 C. Booker, The Real Global Warming Disaster, Continuum Publishing 

Corporation, 2009. 

4 A. Goudie, The nature of the environment, Blackwell, 2001. 

5 K. S. Valdiya, Environmental Geology, Tata Mc Graw Hill, 1984. 

6 Atmosphere, Weather and Climatology: A textbook on climatology, Kisalaya Pub. 

Pvt. Ltd, New Delhi, 1984. 

7 R. G. Barry and R. J. Chorley, Atmosphere, Weather and Climate, Routledge, 2009. 
8 J. E. Martin, Introduction to Weather and Climate Science, Cognella Academic 

Publishing, 2013. 

9 J. O. Ayoade, Introduction to Climatology for Tropics, Wiley, 1993. 

10 The Atmosphere : An Introduction to Meteorology, Prentice Hall; 12 edition, 20012. 
 
 

Course-8: Environmental Pollution and Control: Air and Water (4 Cr) 
 

Unit-I: Air Pollution (1Cr) 
 
Atmosphere and its functions, Physical and chemical properties of atmosphere, , natural and 

anthropogenic sources of atmospheric pollutants, Major and Minor Pollutants in atmosphere 

(SOx, NOx,CO2, Fluoride etc. ),Gas laws governing the behavior of pollutants in atmosphere, 

transport and dispersion of pollutants – effect of meteorological and topographical factors, 

significance of these pollutants and their reactions in the lower and upper atmosphere,, 

Greenhouses effect, Photochemical smog, Ozone layer depletion Acid rain and their impact. 

History of some major air pollution episodes and case studies of some air polluting industries 

(thermal power , steel ,aluminum ,cement etc.) ,effect of air pollutants on plants, animals, 

microorganisms, man, physical structures and materials. 
 
Unit-II: Water Pollution (1 Cr) 
 
History of major water pollution episodes , Sources, Classification and types of Water 

Pollution, characteristics of domestic, municipal, industrial and agricultural wastes – their 

effects with special reference to oil and detergents, and Heavy metals (mercury, lead, Arsenic 

cadmium, chromium), pesticides, and other toxic organics and inorganic constituents, 

Eutrophication and ecological magnification due to water pollution, History of some major 

water pollution episodes and case studies of some water polluting industries ( Sugar and 

molasses Pulp and Paper Dairy Textile, Food processing, leather etc.) 
 
Unit-III: Prevention and Control of Air Pollution( 1Cr) 
 
Source-emission inventory, Air quality criteria, Air quality standards( Ambient and Emission 

Standards), Natural self cleansing properties of the environment, Dilution methods for 

controlling air pollution from stationary source, Prevention Methods for control of gaseous 
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air pollutants (Combustion ,Absorption and Adsorption ), Methods for control of Particulate 

air pollutants Mechanical device , Filtration , ,Wet scrubber ,Dry Scrubber , Electrostatic 

precipitator ) 
 

Unit-IV: Prevention and Control of Water Pollution ( 1Cr) 
 

Water quality standard: Drinking Water quality standard, Irrigation water standard , Stream 

standard and effluent standard, Selection of appropriate unit operation for ETP to achieve 

desired standards. Methods of treatment of waste water: Preliminary Treatment, Primary 

treatment, (Sedimentation, Equalization and Neutralization, etc.), secondary treatment 

(Activated Sludge Technique & Trickling Filter) Tertiary treatment methods for waste water 

treatment (Evaporation, Ion Exchange ,Adsorption, Electro dialysis, Electrolytic Recovery, 

Reverse Osmosis) Characteristics of primary, secondary sludge from effluent treatment plant. 

Sludge dewatering by sludge thickener, sludge drying beds, vacuum filtration and filter press. 

Sludge disposal and fill and additive in fertilizers. 
 

Books & References  

1 N. de Nevers, Air pollution Control Engineering, Mc Graw Hill, 2000. 

2 K. Work and C. F Warner, Air Pollution, its origin & Control, New York, 1997. 

3 H. Braur and Y. B. G. Verma, Air Pollution Control Equipment, Springer Verlag, 

1981. 

4 G. Gaur, Air Pollution and its Management, Sarup & Sons, 1997. 

5 R. K. Trivedi and P. K. Goel, Air Pollution, Techno-science, 1998. 

6 G. Kiely, Environmental Engineering, Tata MC. Graw Hill, 1997. 

7 P. K. Goel, Water Pollution , Causes ,effect and Control, New Age International, 2006. 

8 S. K. Garg, Sewage Disposal & Air Pollution Engineering, Khana Publisher, 2008. 

9 I. J. Higgins and R. Burns, The Chemistry and ecology of pollution, Academic Press, 

1975. 

10 S. S. Dara, A text book of Environmental Chemistry and Pollution Control, S. Chand, 

1993. 

11 A. K. De, Environnental Chemistry, New Age International, 2003. 

12 J. W. Moore and E. A. Moore, Environmental Chemistry, Academic Press, 1991. 

13 T H Y Tebbut, Principal of water quality control, Pergamon Press, 1992. 

14 R. K. Trivedy and S. N. Kaul, Advances in Waste water Treatment and Technologies, 

Vol. II, Global Science, 2000. 
 

Course-9: Environmental Pollution and Control: Soil, Solid Waste, 

Radiation and Noise (4 Cr) 
 
Unit-III: Soil Pollution and Control (1 Cr) 
 
The nature and importance of soil. Physical and Chemical properties of soil, Industrial wastes 

of different kinds, their interactions with soil components, problems due to toxic heavy 

metals and. Contamination of radionuclides, Source translocation, distribution and uptake of 

heavy metals, toxic and ecological effect, Pollution due to pesticides in soil, persistence, fate 

and degradation of pesticides in soil, Toxicity and effect of pesticides on soil organisms and 

plants, Alternate methods of pest control: Biological control, Hormonal control, Integrated 

pest management, Pollution due to fertilizers (N, P and K) and their interactions with 
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different components of soil, fate of fertilizers, due to volatilization, leaching and microbial 

immobulation, their toxicity and pollution, Alternatives to conventional pesticides and 

fertilizers( biofertilizers, biopesticides and organic farming) 
 

Unit-II: Solid Waste Pollution and Control (1 Cr) 
 

Sources, nature and characterization of municipal solid waste, Hazards from these solid 

waste, various methods of disposal and management of solid and hazardous waste 

(composting, recycling, bio-methanation, pelletisation, pyrolysis, incineration, gasification, 

sanitary disposal etc.), hazardous and biomedical waste: categorization, generation, 

collection, transport, treatment and disposal, Hazardous waste and biomedical waste. 

Guidelines for HWM and Biomedical waste management. Treatment and disposal of some 

industrial solid waste like fly-ash & red mud. 
 

Unit-IIII: Radiation Pollution and Control (1 Cr) 
 

Discovery’ of Radioactivity, Units of measurement and definition of radioactivity, Sources 

and Classification of radioactive pollution, Methods of radioactivity measurements, 

biological pathways, transport and effects of radiation, Mechanism of Radiation action on 

living system – Stochastic and Non-stochastic effects: delayed effects; protection and control 

from radiation, disposal of radio active waste. 
 

Unit-IV: Noise Pollution and Control (1 Cr) 
 

Basic properties of sound waves-plane and spherical waves, sound pressure and intensity 

levels, decibel, effect of meteorological parameters on sound propagation. Noise sources; 

(machinery noise, pumps; compressors, building and construction equipment, domestic 

appliances, traffic – vehicular, train, aircraft) effect of noise on human health, noise standards 

and limit values. Prevention and control of Noise Pollution (sound absorbing materials, 

reverberation time, acoustic silencers, mufflers, barriers, vibration and impact isolation, 

anechoic chamber, greenbelt development). 
 

Books & References 

 

1 S. E. Manahan, Environmental chemistry. Lewis Publ., 1992  
2 A.P. Sincero and G.A. Sincero, Environmental Engineering, Prentice, 1996. 

3 C. S. Rao, Environmental Pollution Control Engineering, Willey Estern, 2007 

4 P. F. Cunniff, Environmental noise pollution, Wiley, 1977. 

5 A. Farmer, Handbook of Environmental Protection and Enforcement: Principles and 

Practice, Earthscan, 2007. 

6 S. Dara, Textbook of Environmental Chemistry and Pollution Control, Chand (S.) & 

Co Ltd ,2006. 

7 H. J. Arnikar, Essential of Nuclear Chemistry: New Age International Publishers, 2011 

 

8 P. R.Trivedi and Raj G. (Eds.) Encyclopaedia of Environmental Sciences: Solid Waste 

Pollution Vol.24. Akashdeep, Publishing House, 1992. 

9 D. Mani and S. G. Mishra, Soil Pollution, APH Publishing, 2009. 

10 P. K. Gupta, Pesticides in Indian Environment, Interprint, 1986 
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11 H. D. Forth, Fundamentals of Soil Sciences : New York : Wiley, 1990  
12 T. D. Biswas and S. K. Mukherjee, Text-Book of Soil Sciences, Tata McGraw-Hill, 

1987 
 

 

Course-10: Environmental Geosciences (4 Cr) 
 

Unit-I: Fundamentals of Geosciences (1 Cr) 
 

Different spheres in the earth: lithosphere, hydrosphere, atmosphere, biosphere; Primary 

differentiation and formation of core, mantle, crust, magma generation and formation of 

igneous rocks: earth dynamic processes: plate tectonics, types of plates, isostasy, geomorphic 

agents: river, wind, snow, glacier, volcanoes, weathering, erosion, transportation and 

deposition of earth’s materials by running water, wind and glaciers: formation of land forms 

and sedimentary rocks 
 

Unit-II: Environmental Geochemistry (1 Cr) 
 

Concept of major, trace and rare earth element, Geochemical classification of elements: 

Abundance of elements in the bulk earth, crust, hydrosphere, atmosphere and biosphere. 

mobility of trace elements, geochemical cycles, biogeochemical factors in environmental 

health, human use, trace elements and health, Mineral stability diagrams and controls on the 

chemistry’ of natural waters. 
 

Unit-III: Surface Water Resources and Environment (1 Cr) 
 

Global water balance, ice sheets and fluctuation of sea levels, origin and composition of sea 

water, hydrological cycle, and its components. Precipitation(Various form of precipitation, 

interpretation of precipitation data), Evaporation and Evapo-transpiration (Meteorological 

factors, transpiration, methods of estimating evaporation from land surface using Penman’s 

equation), Infiltration and percolation( Infiltration capacity of soil, Factors influencing 

infiltration capacity, methods of determining infiltration capacity) Runoff (Duration of 

runoff, flow rating curves-their determination, adjustment and extension, catchment 

characteristics and their effects of runoff), climatic factors. Hydrological forecasting: 

Frequency analysis, probability of the N-year event, series of events, Probability plotting, 

cyclical nature of hydrological phenomena. 
 

Unit-IV: Ground Water Resources and Environment (1 Cr) 
 

The occurrence of ground water factors of influence, ground water flow, abstraction of 

ground water, Darcy’s law: Darcy’s experiment; Fundamental Equation of ground water 

flow: Generalization of Darcy’s law. 
 

Aquifer and its types; Confined and Unconfined aquifers; Properties of Aquifer, permeability, 

porosity. 
 

Groundwater occurrence & movement; Ground water levels and Environmental influences. 
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Books and References 
 

1. Environmental Geology: Indian Context by K. S.Valdiya ,Tata Macgraw Hill 

2. Environmental Science : E. D. Enger and B. F. Smith 

3. Introduction to Geochemistry : Krauskoph K. B. 

4. Geology and our environment, Davis, S. N. , Reiton, P. H.& Pestrong, P. Mc.Graw 

Hill, NY 

5. Environmental Geology, Keller, E,.A., Bell &Howell, Columbus, Ohio 

6. Physical Geology, Strahler, A. N., John Harper & Row 

7. Focus on Environmental Geology, Tank, R.W.Oxford Univ. Press  
8. Text Book of Geology, P. K. Mukherjee 

9. Environmental geology, Coates, D. R. , John wiley, NY 
 

Course-11: Practical (4 Cr) 
 

1 Determination of NPK in water, soil and sediment.  
2 Determination of Al in water, soil and sediment. 

3 Determination of Mg and Ca in water, soil and sediment. 

4 Detection and determination of micro nutrients in water, soil and sediment. 

5 Determination of Cl
-
 in water, soil and sediment. 

6 Determination of SO4
2-

 in water, soil and sediment. 

7 Determination of NO3
-
 in water, soil and sediment. 

8 Determination of NH4
+
 in water, soil and sediment. 

9 Other advanced practical. 
 

Course-12: Practical (4 Cr) 

 

1 Determination of bulk density, moisture content and ash residue of solid fuels.  
2 Determination of gross calorific value of liquid and solid fuel. 

3 Determination of flash point of oil. 

4 Determination of refractive index and viscosity of oil. 

5 Detection of glucose, fructose, sucrose, starch, etc. 

6 Determination of iodine value of oil. 

7 Determination of acid value of oil. 

8 Determination of saponification value of oil. 

9 Determination of chlorophyll in plant leaves. 

10 Other advanced practical. 
 

 

Semester-III (24 Cr) 
 

Course-13: Environmental Toxicology (4 Cr) 
 

Unit-I: Introducing Toxicology (1 Cr) 
 

History, disciplines and importance of toxicology, Potency and Toxicity, Acute toxicity, 

chronic toxicity), Hazards ,Risks, Benefit-to-risk-ratio, tolerance limits, Acceptable daily 

intake, Threshold value. Factors affecting toxicity : Host factor (Age ,species and strain, sex, 

life stage, health and nutrition, Idiosyncratic toxicity) interaction between chemicals 
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(synergistic, additive and antagonistic).Environmental factors, Physico-chemical properties 

of toxic substances, route and rate of exposure, Dose, Effect and response, Dose-response 

curves , & Dose effect relationships (Graded & Quantal response). Statistical concept of 

toxicity, margin of safety and therapeutic index 
 

Unit-II Translocation of Toxicity (1 Cr) 
 

Absorption, Distribution and Excretion of toxic substances. Absorption: membrane 

permeability, mechanism of chemical transfer (passive transport, active transport, facilitated 

transport), absorption (Gastrointestinal, skin, lungs). Distribution: tissue affecting 

distributions and tissues retention. Excretion: Renal excretion, Biliary excretion and 

Gastrointestinal. Receptor Concept, Nature of receptors, Theory of toxicant receptor 

interaction, Mechanism of action of some Pesticides (organochlorine, carbamate and 

organophosphate) and heavy metals (lead, arsenic, mercury, cadmium and chromium) 
 

Unit-III: Biotransformation and Bioaccumulation of Toxicants (1 Cr) 
 

Site, Biotransformation reactions, Phase-I (Oxidation, Reduction, Hydrolysis) and Phase- II 

(Conjugation) reactions and associated enzymes (cytochrome P450 system, cytochrome-b5 

system, amine oxidase epoxide hydrolase, esterases and amidases, glutathione-s-

transferase),factors( environmental, chemical and organismal) affecting biotransformation of 

xenobiotics, concept of bioconcentration, bioaccumulation and biomagnifications. Process of 

accumulation and elimination of toxicants 
 

Unit IV: Toxicity Tests and Safety Evaluation of Chemicals (1 Cr) 
 

Toxicity tests: Types of toxicity test based on number of species(single species ,Multipecies 

and Ecosystem tests ) , based on exposure(single dose and multiple dose) , based on duration 

of exposure (acute and chronic toxicity test), specific toxicity tests( potentiation, 

teratogenicity, reproductive ,carcinogenicity, skin, eye tests), safety evaluation of chemicals : 

introduction and definition of safety, process of risk assessment and safety evaluation 

programmer (nature of chemical, usage pattern, environmental level & fate, human exposure 

& effect, monitoring, surveillance and follow-up, decision making) 
 

Books and References 
 

1. Toxicology Vol I ,II and III : Gupta, Metropolitan 

2. Experimental toxicology : Anderson & Conning 

3. Environmental Pollution and Toxicology: Ray Choudhury & Gupta, Today & 

Tomorrow Publ. 

4. Toxicology, Omkar 

5. Toxicology, Sood, Sarup and Sons 

 

Course-14: Environmental Microbiology (4 Cr) 
 

Unit – I: Fundamentals of Environmental Microbiology (1 Cr) 
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An over view of microbial diversity (Archaea, Eubacteria, Eukaryotic microbes) cellular 

organization of bacteria and their types and distribution , microorganisms as component of 

the environment. Distribution of microbes in air, Allergic disorders by air microflora fungal 

and pollen allergens. The microbial community in Marine and Fresh water environments. 

Microbiology of soil – soil habitats, Nutritional types of microorganisms. 
 

Unit- II: Microbial Culture, Enumeration, Growth and Metabolism (1 Cr) 
 

Concept of microbial culture ( culture media, culture techniques like enrichment culture, 

pure, synchronous and continuous culture), Collection and enumeration of aeroallergens. 

Bacteriological analysis of water, sewage and waste water. Microbial examination of milk & 

dairy products. Microbial growth (different growth phases, multiplication and kinetics of 

growth) and microbial metabolism (aerobic, anaerobic, fermentative pathways) 
 

Unit-III: Control of Microorganisms (1 Cr) 
 

Physical agents (temperature, pressure, radiation), chemical agent (bacteriocidal and 

bacteriostatic compounds, halogens and phenolic) for control of microbes, chemotherapeutic 

agents (drugs and antibiotics) and their mode of action 
 

Unit-IV: Applied Microbiology 
 

Microbes as biofertilizers, biopesticides and single cell protein, mycorrhiza and their 

significance, microbial leaching of metals, microorganisms as source of fuel, role of microbes 

in the synthesis of Alcohols, Antibiotics, Amino acids, dairy products enzymes, vitamin 

productions and other organic acids, role of microbes in degradation of xenobiotics, microbes 

for biological treatment of waste water, microbiological biodegradation of Industrial wastes 
 

Books & References: 
 

1. Microbiology – Fundamentals and application R.M.Atlas ,Maxwell-Mcmillan 

International Ed. 1996 

2. Broke –Biology of Microorganisms M.T. Madigan , J.M Martinko and J.Parker 

,Prentice Hall International 1998 

3. Microbiology -L.M. Prescott, J.P. Harley and D.A. Klein, Tata Mc Graw Hill 2003 

4. Fundamentals of  Microbiology and immunology, A.K. Banerjee and N. Banerjee 

 ,Central Book Deport 2006 

5. Microbiology  -Michael J. Pelzer, Tata Mcgraw Hill 

6. Microbes, Man and Animals : The Natural History of Microbial Interactions : Linton, 

A. H. and Burns, R.G. (1982) john Wiley and Sons. 

7. Elements of Microbiology : Pelczar, M.J. and Chan ECS, 1981 McGraw Hill. 

 

Course-15: Environmental Biotechnology (4 Cr) 
 

Unit-I: Bioremediation (1 Cr) 

Scope of bioremediation; types of bioremediation (Natural, solid phase ,slurry phase and 

bioventing); applications of bioremediation; Bioremediation efficacy testing; Approaches to 

bioremediation; Role of microbes in biodegradation of xenobiotic compounds:- halocarbons, 

polychlorinated biphenyls, alkyl benzyl sulfonates and oil mixtures, biodegradation of 

Page 378 of 2144



pesticides, enzyme catalyzed pesticide degradation reactions. Biosorption, Use of bacteria, 

fungi and algae in biosorption, biomineralisation & bioleaching: Microorganisms involved in 

Bioleaching of ores, mechanisms of bioleaching, Bioleaching & Metal recovery. Bio 

indicators, Biomarkers and Biosensors in waste treatment. 
 

Unit-II: Bioremediation of Contaminated Sites, Wastelands and Industrial Wastes (1 

Cr) 
 

Bioremediation of contaminated soils (natural attenuation and in-situ subsurface bioremediation) 

and aquifers (Root Zone Technology and Water Hyacinth – Based Treatment Systems).; 

bioremediation in aquaculture, Bioremediation of industrial wastes (distillery, pulp and paper, 

tannery, textile and dye ,dairy and food processing). Phytoremediation (phyto-extraction, phyto-

stabilization, phytovolatilaztion, rhizodegradation and rhizofilteration), phytoremediation of 

inorganic, metallic and organic pollutants in contaminated sites, bioremediation of problematic 

soil: Coastal saline soil, Alkali soil and mine waste soil; waste land, types of waste land, 

microbial and earthwormic way of amelioration of waste lands. 
 

Unit-III: Biotechnology for Air and water Pollution Abatement (1 Cr) 
 

Air Pollution abatement: Bio-scrubber and Bio-filter, Water Pollution Abatement: Aerobic ( 

Activated Sludge Process, Career advanced Activated Sludge Process, Biological Filters 

,Rotating Biological Contractors, Fluidized Bed Reactors, Inverse Fluidized and Bed Biofilm 

Reactor, Expanded Bed Reactor ) Anaerobic Biological Treatment (Contact digester, Packed 

bed or Packed Volume Reactor , Anaerobic baffled digester, Up flow anaerobic sludge 

blanket reactors), Membrane Bioreactor and Biocatalyst 
 

Unit-IV: Biotechnology for Solid Waste Management (1 Cr) 

 

Potential availability and composition of crop residues and other solid organic wastes. 

Principles of microbial Composting, Factor influencing composting. Methods of composting 

(aerobic and anaerobic). Degradation of cellulose, hemicelluloses, chitin, lignin, proteins, fats 

and waxes) during composting, and end products of composting, Vermicomposting 

(composting through Earthworms), advantages of vermicomposting over composting. Types 

of earthworm suitable for vermicomposting. Method of vermicomposting Changes during 

vermicomposting. Nutrient value of vermicomposts, Effect of vermicomposting on soil 

fertility and crop productivity, aquatic plant, organic wastes and energy crops for biogas, 

alcohol and hydrogen production using microorganisms, bioconversion of agricultural, 

Sewage sludge, Paper waste, sugar mill wastes, tannery sludge) to feed stuffs and fertilizers. 
 

 

Books & References: 
 

1. Wastewater Engineering Treatment disposal Reuse – Metacalf & Eddy Inc. 4
th

 ed 
TMGHI ,New Delhi, 2003 

2. Environmental Engineering Peavy, HS, Donald RR & G Tchobanoglous MGH Int. 

Ed. New York 1985 

3. Wastewater Treatment for Pollution Control – Soil J Arceivala, Tata Mc Graw Hill 

2
nd

 ed. 1998 
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4. Wastewater Treatment Plants: Planning, Design and Operation- S.R. Qasim, Holt, 

Rinehart & Winston, 1985 

5. Industrial Water Pollution Control – WW Eckenfelder, Jr. McGraw Hill 2
nd

 Edition 
NY 1989  

6. Sewage Disposal and Air Pollution Engineering, S.K. Garg, Khanna Publisher 

7. Waste Water Engineering, G.L Karia & R.A Christian ,Prentice Hill Publication,2
nd

 
Edition, 2006.  

8. Microbial Methods for Environmental Biotechnology: Grainer, J.M. and Lynch, J.M. 

1984. Academic Press. 

9. Methods in Biotechnology: Hans Peter Schmauder 

10. Global environmental Biotechnology: D. L. Wise 

11. Basic environmental technology: Jerry A. Nathanson. 

12. Basic Biotechnology Ed. Colin Ratledge & B Jorn Kristiasen, Cambridge. 

13. Environmental Biotechnology S.K. Agarwal, APH 

14. Managing Industrial Pollution S.K. Bhatia, MacMillan 

15. Biological and Biotechnological control of insect Pests, Rechcigl and Rechcigl, Lewis 

16. Hand book of Bioremediation, Norris et al.,  Lewis 

17. Micro-organism in Action: Lynch & Hobbie 

18. Soil Biotechnology: Lynch Blackwel 

19. Waste Recycling for energy conversion: Kutand and Hare, Johnwiley and Sons, N Y. 

20. Refuse Recycling : Holms, John wiley & Sons, New York 
 

 

Course-16: Data Analysis in Environmental Sciences (4 Cr) 
 

Unit-I:  Fundamentals of Statistics (1Cr) 
 

Population & sample, Variables, Primary and secondary data, Collection of data, 

Classification and tabulation of data, Need and usefulness of Diagrams & Graphs, Different 

types of diagrams and graphs. Frequency distribution: Discrete and continuous frequency 

distribution, sampling methods (random sampling, Stratified random sampling, Systematic 

sampling), sampling errors, Experimental design: completely randomized block design, 

randomized block design, Latin square design. 
 

Unit-II: Descriptive Statistics (1 Cr) 
 

Measure of central tendency (Averages), Types of mean: Arithmetic mean, Geometric mean, 

Harmonic mean; Median, Mode, relation between mean median and mode; Measure of 

dispersion: Range, Mean deviation & Standard deviation; Skewness and Kurtosis . 
 

Unit-III: Theoretical Probability Distribution (1Cr) 
 

Binomial, Poisson and normal distribution; Testing of Hypothesis: Null and Alternative 

Hypothesis, level of significance, Student’s t distribution and its application, Chi-square(x
2
) 

test & its application. 
 

Unit-IV: Correlation, Regression and ANOVA Analysis (1 Cr) 
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Types of correlation; simple, partial and multiple correlation, Method of study & testing the 

significance of correlation coefficient, Rank correlation, Regression analysis: regression 

equations and regression lines, Properties of regression lines, regression coefficient, testing 

the significance of regression coefficient. Analysis of variance (ANOVA): One way and two 

way classification and their applications. 
 

Books and References 
 

1. Walpole, R. and R. Myers (1993). Statistics for Engineers and Scientists, 5th edn. 

MacMillan, N.Y.  
2. Manly (2001) Statistics for environmental science and management, Chapman and 

Hall / CRC.  
3. Statistics : Gupta, Sultan & Chand 

4. Fundamental of Statistics: Elhance 

5. Biostatics: Mishra & Mishra 

6. Statistical Methods: Snedecor and Cochran 

7. Introduction to Biostatistics by N. Gurumani, MJB Publisher 
 

 

Course-17: Practical 

 

1 Sampling of indoor and outdoor aerosols.  
2 Detection and determination of trace gases in air. 

3 Determination of sound intensity in air. 

4 Determination of carbon di-oxide levels in air. 

5 Determination of meteorological parameters in air. 

6 Determination of ions and metals in aerosols. 

7 Determination of toxic elements in air. 

8 Other advanced practical. 
 

 

Course-18: Practical 

 

1 Analysis of ions with ion chromatography.  
2 Analysis of metals with flame photometer. 

3 Analysis of metals with AAS. 

4 Analysis of the VOCs with gas chromatography. 

5 Analysis of H, C, N and O. 

6 Analysis of organics with HPLC. 

7 Analysis of ions with ion-selective electodes. 

8 Other advance practical. 
 

 

Semester-IV (24 Cr) 
 

Course-19: Remote Sensing and Geographical Information System (4 Cr) 
 

Unit-I: (1 Cr) 
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Introduction to Remote sensing Science & Technology: Principles of Remote sensing, 

Physical basis of Remote sensing. The nature and generation of Electromagnetic radiation 

(EMR). Interaction of EMR with the atmosphere and earth’s surface features. Spectral 

signatures and characteristic spectral reflectance curves for rocks, soil, vegetation and water. 

Spectral quantities. Far and near infrared and microwave remote sensing. 
 

Unit-II: (1 Cr) 
 

Remote Sensing Observation and Platforms: Air borne and space borne platforms, their 

relative importance and applications, Orbital geometry. Remote Sensing Satellites. Sensors, 

Aerial cameras and type of aerial photography, Photo scale and photo elements, Single and 

multi band scanners MSS sensor and other type of sensors. Aerial Stereo coverage and. 

Details of sensors on board. Latest Earth resources Satellites viz. LANDSAT 6/7/8, SPOT, 

IKONOS, IRS,ERS, MODIS, RESOURCESAT, CARTOSAT, GOES,OCEANSAT. 
 
Hyperspectral imaging, RADAR and LIDAR techniques, Indian scenario of remote sensing. 
 

Unit-III: (1 Cr) 
 

Digital image processing: Introduction to digital structure and data recording format sets. 

Visual Photo-Interpretation Techniques based on Photo elements and Terrain elements, 

Image Restoration, Enhancement and classifications, Significance of Ground Truths and 

Training Sets in Image Processing and in automated processing. 
 

Unit-IV: (1 Cr) 
 

Geographic information system: Introduction, Definition and Terminology, Map Protection 

and Coordinate system, GIS system hardware, software and infrastructures. Basic 

components of GIS software. Data structures. Data models, Data acquisition, Data Input and 

Data processing and management including topology, TIN model, DEM/DTM generation, 

overlying and Integration and final data product and report generation Integration of Remote 

sensing and GIS techniques and its applications in land use/land cover and Environmental 

resource studies . 
 

Books and references: 
 

1. Remote Sensing and GIS, Angi Reddy, The Books Syndicate, Hyderabad, 2000 

2. Principles of Geographical Information Systems- P. A Burrough and R. A. Mc 

Donnel, OUP, Oxford, 1998. 

3. Remote sensing for Earth Resource-Rao, D. P., AEG Publication, Hyderabad, 1987. 

4. Geographical Information System-Kang Tsung Chang, Tata Mc Graw Hill, 

Publication Edition, 2002 

5. Remote Sensing and Its Application –LRA Narayan University Press 

6. Remote Sensing and GIS- Basudeb Bhatta Oxford University Press, 09-Oct-2011 - 

752 pages 

7. Remote Sensing of the environment, John R. Jensen, Dorling Kindersley India, Pvt. 

Ltd. 2009 - 592 pages 

8. Remote sensing and image interpretation, Thomas M. Lillesand, Ralph W. Kiefer, 

Jonathan W. Chipman - 2008 – 756 
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9. Geographical Information Science-Narayan Panigrahi 

10. GIS fundamentals, a first text on geographic information system, Paul Bolstad 

11. Getting started with geographic information systems, Keith C. Clarke Prentice Hall, 

2001 – p. 352 
 

Course-20: Environmental Disaster and Risk (4 Cr) 
 

Unit-I: Hazard, Risk and Disaster (1 Cr) 
 
Hazard in the Environment, the concepts of hazard, risk and disaster, Human vulnerability to 

hazard, Disaster trends, complexity in hazard and disaster, Hazard zoning and risk 

assessment, Environmental Security and Hazards Zoning, hazard zoning maps & 

preparedness plan. Risk Assessment management: Disaster management cycle, Hazards vs. 

Risk, Evaluation of Risk, Strategies for Hazard Mitigation: Priorities, Prediction, warning & 

Public information, Minimizing the probability of hazards, Public policy for hazard 

management. 
 
Unit-II: Earthquakes, Volcanic and Mass movement Hazards (1 Cr) 
 
Origin of Earthquake, its magnitude and intensity, Earthquake prone zones in the Earth, 

Reservoir induced seismicity, effects of earthquake, stability of structure & Risk Assessment, 

coping with seismic hazards, seismic zoning map, seism tectonic map, earthquake prediction  
& control. Types of volcanic eruptions, Active volcanic belts in the world, nature and 

magnitude of volcanic hazards, prediction of volcanic eruptions, mitigation of volcanic 

hazards. Mass movement hazards: Landslides, Rock fall, snow avalanche hazards with some 

case studies. 
 
Unit-III: Floods, Cyclones, Tornados and Tsunamis (1 Cr) 
 
Floods and flood management, causes of excess flows, reduced carrying capacity of rivers, 

Runoff versus infiltration, sediment load & changing course of rivers, management of floods  
- strategy, treatment of watersheds, reservoir &detention basis, water spreading , ground 

water recharge, stream channelization, flood embankments, flood plain zoning, flood 

forecasting & warning. Regions of flood prone zones in India. Origin of cyclones, tornados 

and tsunamis, their severity and impacts, coastal hazards mitigation measures. 
 
Unit-IV: Technological hazards: Nature and Definition of Technological Hazards (1 Cr) 
 
Concepts of industrial pollution, nuclear radiation, toxic wastes, dam failures, transport 

accidents, factory explosions, fires, chemical spills, and technological hazards as a result of 

the impacts of a natural hazard. Definition of hazardous waste, solid waste generation, 

concept of solid waste management. Onsite handling and processing, disposal techniques-

open dumping, land filling, incineration, composting, potential methods of disposal-

utilization, recovery and recycling. The growth of industrial hazard, Some case studies of 

Technological Disasters like Bhopal gas Tragedy 3 December, 1984, Chernobyl Nuclear 

accident 1986, Minnamata Japan, Japan’s earthquake- tsunami- Fukushima nuclear disaster: 

2011 
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Books and references: 
 

1. Environmental Hazards: assessing risk and reducing hazards, Smith, K. and 

Petley, D.N. Routledge publication, London.2009, p.383. 

2. Atmosphere, weather and climate, a textbook on climatology, Siddhartha, K. 

Kisalaya Publications Pvt. Ltd. New Delhi, 2000, p. 511 

3. Environmental Geology, Valdiya K.S., Tata Mc-Graw Hill, 1987, p. 

4. Landslide risk assessment, Lee E.M. and Jones D.K.C., Thomas Telford, 2004, p. 454 
5. Environmental Geoscience: interaction between Natural Systems and Man, Strahler, 

A.N. and S Trahler A.H., Hamilton Publishing Company, California, p.511. 

6. The nature of the Environment, Goudie, A., Blackwell Publications, 2001, p.544. 

7. Living with Risk: The Geography of Technological Hazards by Susan L. Cutter 

(Jun 15, 1993) 

8. Technological Disasters, P.C. Sinha, Anmol Publications Pvt. Limited, 1998 - 

516 pages 
9. Earthquakes and Tsunamis in the Past: A Guide to Techniques in Historical 

Seismology, E. Guidoboni and John E. Ebel, Cambridge University Press, 2009  
10. Earth quakes: Bruce A. Bolt 

11. Elementary Seismology: Charles F. Richter 
 
 

 

Course-21: Environmental Impact Assessment, Environmental Audit and 

Environmental Management System Standards (EIA, EA and EMSS) (4 

Cr) 
 

Unit-I: Origin and Development of EIA (1 Cr) 
 

Nexus between Development and Environment, Comparison between economic and 

Ecological criteria, Concept of externalities, shared resources, Global commons & carrying 

capacities. Origin and Development of EIA. Relationship of EIA to sustainable Development. 

EIA in Project planning & Implementation, EIA process: Evaluation of proposed action, 

Scoping, EIA methodologies. Role of GIS in EIA baseline studies. Risk Assessment and Risk 

Management: Mitigation measures, comparison of alternatives, Reviews and decision making 

,compensatory actions, EIA notifications/regulations in India, Green belts: Review of 

Procedure, Practices and guidelines in India. EIA vs. SEA, Carrying capacity, Cumulative 

impact assessment. 
 

Unit-II: Case Studies on EIA (1 Cr) 
 

EIA of (a) River valley Projects, (b) Thermal Power Plants, (c) Mining Projects, (d) 

Integrated Iron and Steel Industries, (e) Cement Industries, (f) Oil Refineries and 

Petrochemicals, (g)Tourism, (h)Coastal zone Development. 
 

Unit-III: Environmental Audit (1 Cr) 
 

Concept of Environmental Audit, Objectives of Audit, Types of Audit, Audit methodology, 

Features of effective auditing, Elements of audit process, Program Planning, Organization of 

auditing Program, Pre-visit data collection, Audit Protocol, On site audit: Data sampling, 
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Inspection, Evaluation and Presentation, Audit report, Action Plan, Management of audit, 

Waster audits and pollution prevention assessment, Liability audit and site assessment, 

auditing of EMS, SWOT Analysis (Strength, Weakness, Opportunities and Threats analysis) 

for EIA, Audit Assessing, Economic & Environmental benefits direct from Environmental 

Audit, Life Cycle Assessment 
 

Unit-IV: Environmental Management System Standards (1 Cr) 
 

Core elements of EMS, Benefits of EMS, Certification Body Assessment of EMS, 

Documentation for EMS, EMS standard (ISO9000 & 14000 series): evolution, principles and 

structure, supporting systems, EMS specification standards & Certification procedures, EMS 

specification standards:ISO14001, Benefits of Implementing ISO 14001: Indian scenario. 
 

Books and references: 
 

1. Environmental Impact Assessment: Canter, L.W. 1977. Mc Graw Hill, New York 

2. Environmental Impact Assessment Methodologies: Anjaneyulu Y. and Minickam V., 

BS Publications, Hyderabad 

3. Manual of Environmental Impact Evaluation-Rosen JJ 1976 Prentice Hall 

4. A practical guide to Environmental Impact Assessment, Erickson, P.A., Academic 

Press 

5. Environmental Impact Analysis Hand book Rao & Woolen (eds) 1980 Mc Graw Hill 

6. Environmental Quality Management: Bindu N Lohani 1984, South Asia Publ. 

7. Environmental Impact Assessment: Alan Gilpin 1995, Cambridge Univ. Press 

8. Manual of Environmental Impact Evaluation-Sharma, J. Rosen. Prentice Hall 

9. Current documents  on guidelines of EIA, MOEF, Govt. of India. 

10. Strategic Environmental Assessment. R. Therirvel, E. Wilson, S. Thampson, D. 

Heany & D. Pritchard. 

11. Environmental Impact Assessment- Cutting edge by 21
st

 century- Cutting edge by 
Alan Gilpin, Cup, London  

12. Environmental Impact Assessment & Practice- Theory, P. Wathem, U. Hynman, 

Sydney 

13. A Practical Guide to Environmental Impact Assessment – Paul A Erickson Academic 

Press 

14 Planning and Implementation of ISO 14001, Environmental Management system-

Gyani & Amit Lunia, Girdhar Raj Publ, House Jaipur. 

15. A guide to the implementation of the ISO 14000 series on Environmental 

Management- Ritchie I and Hayes co Prentic Hall, New Delhi . 

16. Environmental Management, Kulkarni, V. and Ramachandra, T.V., TERI press, New 

Delhi, 2009 

17. Uberoi, N.K. (2010). Environmental Management, Excel Books, New Delhi. 

18. ISO 14004 – Environmental management systems : General guidelines on principles, 

systems and supporting techniques (ISO 14004 : 1996 (E)). 

19. Environmental management systems : Specification with guidance for use (ISO 14001 

: 1996b (E)). (International organization for standardization – Switzerland). 

20. Handbook of environmental management and technology : Gwendolyn Holmes, Ben 

Ramnarine Singh, Louis Theodore. 

21. Environmental Impact Assessment, L. W. Canter, Mc Graw Hill Publication, New 

York. 
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Course-22: Environmental Law, Policies and Society ( 4 Cr) 
 

Unit-I: Water, Air, Forest and Wildlife act (1 Cr) 
 

Constitution of Central and State Pollution Control Boards, Power ,Function and 

responsibility of Central and State Boards (Objectives, Area of jurisdiction, responsibility of 

an industry, power and function of state and central Government, Cognizance of offence, 

Penalties and Punishment), Brief account of The Forest Act 1927 ,Forest conservation Act. 

1980: Objective and Jurisdiction, Responsibility of Industry. Wildlife Protection Act 1972 

Authorities under the Act. Wild life Advisory Boards and their functions, Detection and 

prevention of offences. Cognizance of offences, the wildlife (protection) Amendment Act. 

1991 
 

Unit-II: The Environment Protection Act 1986 (1 Cr) 
 

Necessity and Scope of the Environmental Protection Act, Powers of the Central Government 

, Parallel Provisions with the water and the Air act, The Public Liability 
 
Insurance Act 1991, Important rules & notification under the Environment Protection Act 

1986 : Public Hearing notification 1997 , Biomedical waste (Handling and Disposal) rules 

1998. Recycled plastic manufacture and usage rules 1999 , Municipal Solid Waste 

(Management and Handling) Rules 2000 ,The Noise Pollution ( Regulation and Control ) 

Rules 2000 , , Environmental Impact Assessment Notification 2006 , e-wastes Management 

and Handling Rules 2011 
 

Unit-III:  Environmental Policies (1 Cr) 
 

Environment and constitutional provisions in India, National & International Trend. Changes 

in Global Prospective, International Treaties, Brief Note on Stockholm Conference 1972 , , 

Nairobi Declaration, Rio (Brazil) conference 1992, Rio+5 and the Rio+10, Rio+20 ,Kyoto 

Protocol ,Johannesburg Conference 2002 National Authorities: Green Tribunal ,Global 

environmental issues and International policies relating to control Global warming, Ozone 

depletion, hazardous waste, CITES etc. Role of UN authorities in protection of Global 

Environment, Multinational authorities and agreements 
 

Unit-IV: Economics, Society and Environmental Ethics (1 Cr) 
 

Economic growth, Gross National product and the quality of life: Sustainable-earth economy, 

Economics and Pollution control, Discount factor, Cost-benefit and cost effectiveness 

analysis, Human impact on the Earth, Hunting and Gathering Society, Agriculture Society, 

Industrial Society, Sustainable -Earth Society: Concept of throw-away and sustainable -Earth 

Society, our future society; Environmental Ethics: Ethics and moral, ethics of Throw-away & 

Sustainable-Earth Society, Ethical guidelines. 
 

Books and References  

1. Hand Book of Environment, Forest and Wild life laws in India, WPSI, Natraj 

2. Pollution Control Acts, rules and Notifications issued under CPCB, New Delhi 
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3. Environmental Laws, New Perspectives, K. C. Agrawal, Nidhi Publisher, Bikaner 

4. Wildlife of India, Conservation and Management, K. C. Agrawal, Nidhi Publisher 

5. Environmental laws in India, Gurdip Singh, Quality Law Books 

7. The Economics of the Environment, Oates W.E. 

8. Kanchan Chopra, et al., Ecological Economics and Sustainable Development 

9. Economy and the Environment, Goodstein 

10. Sumi Krishna : Environmental Politics, Peoples’ Lives and Developmental Choices, 

Sage, New Delhi, 1996 

11. Cone J.D., Hayes S.C., Environmental Problems / Behavioral Solutions (1980) 

California 

12. Declaration of The Stockholm Conference, Rio 

13. Constitution of India [Referred articles from Part-III, Part-IV and Part-IV-A]. 
 

 

Course-23  Dissertation (8 Cr) 
 

Review or case studies on detection, determination, mapping, sources and control of 

environmental contaminants. 
 
 
 
 
 

Elective courses 
FOOD ADULTERATION 

 

Courses   
UNIT-I: Food chemistry 

Chemistry of Food, Introduction to Food Processing & Preservation, Technologies 

of Milk & Milk Products, Introduction to Food Microbiology, Processing & 

Preservation of Fruits & Vegetables, Processing Technology of Meat & Meat 

Products, Cereals, Food Packaging, Cereals & Legume Processing, Food Additives, 

Processing Technology of Beverages, Preservative, Jam, Jellies & Marmalade, 

Fermentation & Unfermented Products, Food Adulteration, Team Management, 

Project & Case Study, Industrial Training. 
 

UNIT-II: Adulteration, preservatives and colouring agents  

Adulteration, Chemical preservatives, Colouring matters, Baking powder and 

baking-powder chemicals, adulteration of specific foods (i.e. Beverages, Alcoholic, 

Non-alcoholic, Canned vegetables, Cereal products, Breakfast foods, Flour, Cocoa 

and chocolate, Coffee and tea, Condimental sauces, Dairy products, Butter, Cheese, 

Cream, Milk, Edible fats and oils, Flavouring extracts, Fruit products, Meat 

preparations, Spices, Sugars, sirups,Vinegar, etc. 
 

UNIT-III: Characterization of food preservatives and colors  

Detection of salicylic acid, Detection of benzoic acid, Detection-of boric acid 

and borax, Detection of formaldehyde, Detection of saccharin, Detection of coal-

tar dyes, Detection of copper, Detection of turmeric, Detection of caramel 
 

UNIT-IV: Characterization of adulterants in major foods 
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Detection and determination of adulterants (pesticides, POPs & others) in 

cereals, seeds, vegetables, fruits, milk, butter and dairy products, meats, chicken, 

coffee and tea, spices, Condimental sauces, flavoring agents, oils.  
Books 

 

1. Introduction to Food Analysis. S.S. Nielsen, 1998. Aspen Publishers - The best 

general overview of food analysis techniques currently available. (Required). 

2. Food Analysis: Theory and Practice. Y. Pomeranz and C.E. Meloan, Chapman and 

Hall - General overview of food analysis techniques (Useful) 

3. Food Analysis: Principles and Techniques. D.W. Gruenwedel and J.R. Whitaker, 

Marcel Dekker - General overview of food analysis techniques (Useful) 

4. Analytical Chemistry of Foods. C.S. James, Blackie Academic and Professional - 

General overview of food analysis techniques (Useful) 

5. Official Methods Of Analysis, Association of Official Analytical Chemists - 

Officially recognized methods of analysis for many food components (Very Useful - 

Available in my office).  
 
 
 
 
 
 
 
 
 

WASTE MANAGEMENT 
 

Courses   

UNIT-I: Domestic waste 
Definitions  
The Earth environment 

Conservation and use of resources 

Value of resources: economic, ecological and aesthetic 

Damage being caused by urbanization  
The impact of humans 

Sewage and it’s treatment 

Characteristics of Sewage 

Components of Sewage –solids, organic material, industrial waste 

Decomposition of Sewage 

The nitrogen cycle 

Classification of Sewerage Systems 

Storm Water Systems and Management 

Dry Rubbish 

Nature of Refuse 

Placement and protection of nins 

Trade waste 

Refuse Collection Systems 

Refuse Collection vehicles 

Salvage materials 

Safe disposal of household chemicals 

 

UNIT-II: Street Cleaning & Disposal of Refuse 
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Types of Street Refuse 

Methods of street cleaning –gritting, sanding, sweeping, washing, etc 

Cleaning storm water pits 

Managing snow 

Refuse disposal-separation, controlled tipping, combustion, pulverization, etc 

Refuse for fertilizer 

Methods of Refuse Sorting –screening, magnetic, hand 

sorting Types of incinerators 

Vacuum systems for refuse collection –Garchey system, 

gandillon Harvesting energy from combustion 

UNIT-III: Industrial Waste & recycling 
Types of industrial pollution  
The greenhouse effect 

Ozone depletion 

Nuclear power 

Nuclear fission 

Mining nuclear fuel 

Uranium enrichment 

Gas Diffusion 

Gas centrifuge 

Nuclear waste 

Transporting nuclear waste 

Reprocessing 

Health risks of nuclear waste 

Scope and nature of recycling 

Rubbish tips (dumps) 

Recycling plastics 

Recycling metals 

Recycling glass 

Recycling paper 

Recycling rubber 

Actions by individuals (at home or work) –reducing, reusing and recycling waste 

 

UNIT-IV: Water Quality & Treatment 

Industrial effluent  
Pricing control compared with direct control 

Types of water impurities 

Scope of purification 

Managing water for public supply 

Water treatment methods 

Purification methods –sedimentation, filtration, disinfection, aeration, screening, 

etc . 

Recycling sewage water 

Recycling waste water 

Reed bed treatment 

Improving water quality from any source –physical, chemical, biological impurities 

Water borne diseases 
 
 

 

Books 
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1 M. Georgacarakos, Guide to waste management including information on recycling, 

landfills, sustainability, composting, and ways to protect the environment, Webster's 

Digital Services, USA, 2011. 
 
2 A. S. Weinberg, D. N. Pellow, A. Schnaiberg, Urban recycling and the search for 

sustainable community development, Princeton University Press, 2000. 
 
3 L. F. Diaz, M. de Bertoldi, W. Bidlingmaier, Compost Science and Technology, 

Elsevier, 2007. 
 
4 S. R. Rao, Resource recovery and recycling from metallurgical wastes, Elsevier, 2006. 
 
5 M.H. van Agteren, Sytze Keuning, Jan Oosterhaven, Handbook on Biodegradation 

and Biological Treatment of Hazardous Organic Compounds, Springer; 1998. 
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SCHOOL OF STUDIES IN ENVIRONMENTAL SCIENCE 

Pt. Ravishankar Shukla University, Raipur 

 

Pre - PhD Course 2018-19 

 Environmental Science 
 

 

 

 

 
 

Duration of course: 6 Months Max. Marks: 200 

Course-I: Theory Max. Marks: 100 

Unit-I Research methodology Marks: 25 

 

Unit-II 

 

Biostatistics 

 

Marks: 25 

 

Unit-III 

 

Instrumentation 

 

Marks: 25 

 

Unit-IV 

 

Conservation, energy and toxicology 

 

Marks: 25 

Course-II: Dissertation Max. Marks: 100 

A Case studies or review work Marks: 50 

 

B 

 

Project based seminar 

 

Marks: 50 
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PRE - Ph.D. COURSE 

Course-I: THEORY Max Marks:100 

UNIT-I: Research methodology Marks:25 

 
 

Principles of scientific research experimentation in natural sciences; 

Design, execution, analysis and evaluation of experiments; Selection of 

methodology of study various tools and their scope and limitation in 

application; Selection of research topic, Library consultation, compilation 

of working data, Technique and knowledge of preparation of abstracts, 

manuscripts, dissertation thesis and report writing. Writing research grant 

proposal and reports; Preparation of articles for scientific journal, typing / 

printing -manuscripts, margins, spacing, heading and title page numbers, 

tables and illustrations, corrections and insertion, preparation of contents; 

Preparation of list of work cited: general guidelines, placement, 

arrangement, citation of books, and other references. 

 

UNIT-II: Biostatistics 

 

Marks:25 

 
 

Definition, population and samples, sampling techniques and types of 

samples, statistics and parameters; Summarization of data and estimation, 

measures of central tendency – mean, median, mode; Measures of 

dispersion – variance and standard deviation, confidence interval, 

hypothesis testing – significance testing, student’s `t’ test, chi square test; 

analysis – Anova, regression and correlation analysis. 

 

Page 392 of 2144



3  

Marks:25 

 UNIT-III: Analytical techniques  
 

 

Principle, theory, instrumentation of analytical techniques such as gas 

chromatography, high pressure liquid chromatography, mass spectroscopy, 

induced coupled plasma-emission spectroscopy, atomic spectroscopy and 

X-ray fluorescence spectroscopy. 

 

UNIT-IV: Conservation, energy and toxicology Marks:25 
 

 
 

Conservations: Recent trends in conservation of wild life, and genetic 

resources, gene pool and endangered species and their conservation and 

protection. 

Eco-toxicology: Manual and methods of studying toxicology, animal 

agents in toxicology, evaluation method, toxicity test, statistical concept or 

ld50, dose effect and dose response, biological and chemical factors that 

influence toxicity response of ecosystems to chemical stress. 

Trends in energy studies: Present state, prospects and problems of 

alternative measures, energy from biomes, plantation for clean 

environment and ecological balance, biogas and wind mills for rural 

energy supply, city garbage and domestic wastes and their recycling for 

energy and fertilizer. 
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Course-II: Dissertation work Max Marks:100 

 

A. Project based case studies or review work 
 

Max Marks:50 

B. Project based seminar Max Marks:50 

 

 

Books suggested 

 

C. K. Kothari, Research methodology: methods and techniques, New Age 

International, New Delhi, 2004. 

K. N. Krishnaswamy, Siva Kumar, Appa Iyer, M. Mathiranjan, Management 

research methodology; integration of principles, methods and techniques, 

Pearson education, New Delhi, 2006. 

Simon A. Levin, John R. Kelly, Mark A. Harwell, Kenneth D. Kimball, 

Ecotoxicology: Problems and Approaches, Springer Advance Text, 1989. 

Ute Jacob, Eoin O'Gorman, G. Woodward, Advances in Ecological Research, 

Elsevier, 2012. 
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PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR 
 

SCHEME OF EXAMINATION & SYLLABUS PRESCRIBED FOR THE 
EXAMINATION OF      COURSE WORK FOR 

Ph.D. (Electronics) 
 

EFFECTIVE FROM JULY 2020 

Scheme of Examination 
The Course Work for PhD degree in Electronics is a six month course after completion of P.G. Degree in 

the subject. There shall be two compulsory papers based on the research areas of  Electronics discipline. 

The structure of the course is given below: 

S No Theory Paper 
 

Marks 

1. Research Methodology, Quantitative Methods & 
Computer Applications 
 

100 

2. Review of Literature in Concerned Subject, 
Seminar/ Project Report 
 

100 

Total 
 

200 

 
 

Paper I 

Research Methodology, Quantitative Methods & Computer Applications 

Unit I ‐ Introduction and Design of research 
 
Meaning, objective and significance of research, types and parameters of research, research 
process, identification and definition of the research problem, definition of construct and 
variables, pure and applied research design, exploratory and descriptive design 
methodology, qualitative Vs quantitative research methodology, field studies, field 
experiments Vs laboratory experiments, research design in social and physical sciences. 
 
Unit II - Data Analysis 
 
Procedure for testing of Hypothesis, the null hypothesis, determining level of significance , 
type I and type II errors, grouped data distribution, measures of central tendency, 
measures of spread/dispersion, normal distribution, analysis of variance: one way, two 
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way, Chi square test and its application, students 'T' distribution, non parametric statistical 
techniques, binomial test, Correlation and regression analysis-  discriminate analysis- 
factor analysis- cluster analysis, measures of relationship.   
 
Unit III – Solar PV fundamentals and Emerging Solar Cell Technologies  
 
P-N junction under illumination: Generation of Photo voltage, Light Generated current,, I-
V equation, Solar Cell Characteristics, parameters of solar cells, Relation of Voc and Eg 
Design of solar cells: Upper limit of cell parameters, Losses in Solar Cell, Design for High 
Isc, Voc and FF 
 Analytical Techniques: Solar Simulator-IV measurement, Quantum efficiency 
measurement, Minority carrier lifetime & diffusion length measurement. 
Thin film solar cell technologies,:  amorphous Si solar cells, CdTe  solar cells, Quantum 
Dot Solar Cells, Dye Sensitized Solar cells, Perovskite Solar Cells, Present status of different 
PV technologies, Shockley-Queisser limit.  
 
Unit IV – Molecular Devices and Semiconductor Device Simulation 
 
Molecular Devices: Operation fundamentals of organic LEDs, Organic FETs and Organic 
solar cells, Basic physics underlying device operation, Fundamental benefits and 
limitations of the organic materials 
Introduction to Semiconductor Device Simulation: Need of Simulation, Process 
Simulation, Device Simulation device simulation sequence, hierarchy of transport models, 
DD Model, Relationship between various transport regimes and significant length-scales. 
Numerical Solution Methods - finite difference scheme, discretization of Poisson's and 
current continuity equations.  
 
Unit V - Image Fundamentals –  

Digital Image representation, fundamental steps in Digital Image processing, image 
acquisition, storage, processing, communication & display, Simple image model, sampling 
and quantization, some basic relationships between pixels: Neighbors of a pixel, 
connectivity, labeling of connected Components, Relations, distance Measures.  
Image Transforms  
Introduction to Fourier Transform, The Discrete Fourier Transform, some properties of 
two dimensional Fourier transform: Separability, translation, periodicity & conjugate 
symmetry, rotation, distributive and scaling, average value, convolution and correlation, 
sampling. The Fast Fourier Transform: FFT algorithm, number of operations, the inverse 
FFT, implementation. Other Separable Image Transforms: Walsh Transforms, Discrete 
Cosine Transform, Hadamard Transform, the Haar & Slant transform. 
Study of basic functions of image processing toolbox of Matlab software 
 
Reference Books – 

1. Research in education, By J W Best and J V Kann. Pearson/ Allyn and Bacon. 
2. Research Methodology - Methods and Techniques, C K Kothari, New Age 

International. 
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3. Solar Photovoltaic’s: Fundamentals, Technologies and Applications, C. S. Solanki, 
2nd Edition, Prentice Hall of India, 2011. 

4. Solar cells: Operating principles, technology and system applications, by Martin A. 
Green, Prentice-Hall Inc, Englewood Cliffs, NJ, USA, 

5. Physics of Solar Cells: From Basic Principles to Advanced Concepts Peter Würfe 
Wiley-VCH; 1 edition 

6. Organic Electronics: Materials, Manufacturing, and Applications Hagen Klauk Wiley-
VCH; 1 edition 

7. Organic Molecular Solids  Markus Schwoerer (Author), Hans Christoph Wolf, Wiley-
VCH; 1 edition (March 27, 2007) 

8. Semiconductor Devices Modeling and Technology" by Nandita Das Gupta and 
Amitava Das Gupta, Prentice Hall of India Pvt.Ltd. 

9. Digital Image Processing : Gonzalez and Woods, 2nd Edition, Pearson Education   
     Publication 

10. Fundamental of Digital Image Processing - A.K.Jain, PHI. 
 
Paper – II 
 
Review of Literature in Concerned Subject, Seminar/ Project Report 
Review work related to latest developments in any related field excluding Ph.D. thesis 
topics. 
The student should submit a detailed report of the review work and deliver a seminar 
before 
submission of the report and one final seminar. 
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M.Sc. ENVIRONMENTAL SCIENCE COURSES 
 

The Environmental Science is a multidisciplinary subject includes chemistry, physics, 

geology, geography & biology. The teaching and research in the environmental science is 

urgently required for understanding and controlling the complex environmental issues arising 

at the local, regional and global scales. 
 

Semester-I (Credit: 24)  

 

 PAPER COURSE  DURATION INTERNAL THEORY TOTAL 

      ASSESSMENT MARKS MARKS 
       

 ENV-01 Fundamental of Ecology 3 Hrs 20 80 100      

 ENV-02 Instrumental Techniques: 
3 Hrs 20 80 100   

Principle and Application       

 ENV-03 Analytical  Methods in 
3 Hrs 20 80 100   

Environmental Sciences       

 ENV-04 Renewable,   
3 Hrs 20 80 100   Nonrenewable  and        

  Perpetual Resources      

 ENV-05 Lab work-1   
8 Hrs. 

  
100        

 ENV-06 Lab work-2   
8 Hrs. 

  
100        

       

    Semester-II(Credit: 24)   
         

 ENV-07 Meteorology  and 
3 Hrs 20 80 100   

Climatology 
  

        

 ENV-08 Environmental   
3 Hrs 20 80 100   

Pollution and Control :       

  Air and Water       

 ENV-09 Environnemental  
3 Hrs 20 80 100   

Pollution and Control:       

  Soil,   Solid Waste,     

  Radiation and Noise     

 ENV-10 Environmental   
3 Hrs 20 80 100   

Geosciences 
  

        

 ENV-11 Lab work-3   8 Hrs.   100 

 ENV-12 Lab work-4   8 Hrs.   100 
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Semester-III(Credit: 24)  
 

 ENV-13 Environmental   
3 Hrs 20 80 100   

Toxicology 
  

        

 ENV-14 Environmental   
3 Hrs 20 80 100   

Microbiology 
  

        

 ENV-15 Environmental   
3 Hrs 20 80 100   

Biotechnology 
  

        

 ENV-16 Data Analysis in 
3 Hrs 20 80 100   

Environmental Sciences       

 ENV-17 Lab work-5   8 Hrs.   100 

 ENV-18 Lab work-6   8 Hrs.   100 
         

     Semester-IV(Credit: 24)    
       

 ENV-19 Remote Sensing and GIS 3 Hrs 20 80 100 
      

 ENV-20 

    Environmental Disaster and 

Risk 
3 Hrs 20 80 100       

 ENV-21 Environmental  Impact 
3 Hrs 20 80 100   

Assessment, Environ-       

  mental Audit and     

  Environmental       

  Management  System     

  Standards (EIA, EA and     

  EMSS)        

 ENV-22 Environmental  Law, 
3 Hrs 20 80 100   

Policies and Society       

 ENV-23 Dissertation   8 Hrs.   200 
          

 

 

Internal elective paper (Credit: 4) 
 

(i) Food adulteration  
(ii) Waste management 

 

External elective paper (Credit: 4) 
 

(i) Renewable, Nonrenewable and Perpetual Resources  
(ii) Environmental Disaster and Risk  
(iii) Environmental Law, Policies and Society 
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Semester-I (24 Cr) 
 

Course-1: Fundamentals of Ecology ( 4 Cr) 
 

Unit-I: Concept of Ecology (1 Cr) 
 

History and scope of ecology: autecology, synecology, population, community, ecosystem, 

biome, tolerance range and limiting factors; Component parts of an ecosystem; Classification 

of ecosystems; Ecological factors: temperature, light, water; Bio-geo-chemical cycles: 

Carbon cycle, nitrogen cycle, sulfur cycle, phosphorous cycle; Functional attributes of an 

Ecosystem :Biological diversity and stability; Biodiversity: Index of diversity and 

dominance, Biological indices, relationship between species diversity, dominance and 

stability; Food chain: Trophic levels & ecological pyramid concept; Types of food chain & 

significance of food chains, pyramid of number, biomass & energy. 
 

Unit-II: Primary and Secondary Production and Ecosystem Energy Flow (1 Cr) 
 

Concept of Primary Production; Factors affecting primary production; Method for measuring 

primary production; Relationship between GPP & NPP, atmospheric respiration, primary 

productivity of different world sites; Secondary production: concept of secondary production 

and secondary productivity, maintenance cost, production-assimilation efficiency and 

secondary productivity; Relationship of secondary production to net primary production, 

Energy flow in Ecosystems, Concept of Energy, Energy source in Ecosystem, Laws 

governing energy transformation, concept of free energy, Enthalpy and Entropy, Energy flow 

in producers and consumers, Lindeman’s Trophic-Dynamic concept, Ecological efficiencies, 

Energy flow models. 
 

Unit-III: Population Attributes, Population Fluctuation and Population Interaction (1 

Cr) 
 

Biotic potential and natality, mortality, survivorship curves, life table, age structure, 

population growth forms, concept of carrying capacity and environmental resistance; Life 

history strategies, r and k selection, extrinsic and intrinsic abiotic, biotic, density dependent 

and independent factors associated with population fluctuation; Population interaction like 

symbiosis, commensalism, parasitism, predation, competition etc.; Models for single and 

interacting population, social behavior in animals. Factors affecting change in size of human 

population: death rate and net population change, migration, fertility, age structure, Human 

population control; economic development and demography transition, family planning 

method of birth control, socio-economic methods of controlling human population growth. 
 

Unit-IV: Biotic Community and Ecological Succession (1 Cr) 
 

Concept of habitat and niche, types of niches: spatial, trophic and hyper volume niche; 

ecological equivalents, community organization, types of communities, community structure 

(analytical and synthetic), qualitative features of community (Composition, stratification, 

Physiognomy, dispersion, sociability, vitality, etc. ), quantitative characteristics of 

community (frequency, density, cover dominance and diversity, important value index), 
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Ecotone and edge effect. Ecological succession and kind of succession, succession process, 

concept of climax, monoclimax, and polyclimax theories, examples of succession (hydrosere, 

lithosere and xerosere) and vegetation of India. 
 

Books & References 

 

1 E. P. Odum, Fundamental of ecology, W.B Sounders, 1971.  
2 M. Dash and S. Dash, Fundamentals of ecology, Mc Graw Hill Education, India, 2009. 

3 R. T. Wright and B. J. Nebel, Environmental science: Toward A sustainable future, 

Prentice Hall, 2002. 

4 P. Stiling, Ecology: Theories and Applications, Prentice Hall, 2001. 

5 C. Faurie, Ecology: Science and Practice, Oxford & IBH, 2001.  
6 G. T. Miller, Living in the environment: An introduction to environmental science, 

Wadsworth Publishers, 1998.  
7 J. Turk, Introduction to Environmental Studies, Saunders, 1980.  
8 E. J. Kormondy, Concepts of ecology, Prentice Hall, 1996.  
9 M. M. Saxena, Applied Environmental Biology, Agrobios, 1990. 

10 E. Odum and G. W. Barrett, Fundamentals of Ecology, Brooks Cole, 2004 
 
 
 
 
 
 
 

 

Course-2 : Instrumental Techniques: Principale & Application (4 Cr) 
 

Unit-I: Electrochemical Techniques (1 Cr) 
 
Idea of pH and buffer, Buffer capacity and ionic strength; Principle and application of pH-

metery, potentiometery, conductometry, coulometry, polarography, voltammetry (cyclic and 

anode stripping), amerometry and ion selective electrodes. 
 
Unit-II: Spectroscopic Techniques (1 Cr) 
 
The principle, instrumentation and application of the infrared, FTIR, visible, ultraviolet and 

Raman and fluorescence spectrometry, nephelometry and turbidimetry. 
 
Unit-III: Atomic Spectroscopic Techniques (1 Cr) 
 
Principle, instrumentation and application of atomic absorption (i.e. flame, graphite furnace, 

hydride generation and cold vapor) spectroscopy and atomic emission (i.e. flame, plasma, 

spark and arc) spectroscopy. 
 
Unit-IV: Principle, instrumentation and application of X-ray fluorescence spectroscopy 

(XRF), γ-ray spectroscopy, proton induced X-ray emission spectroscopy (PIXE), NMR and 

ESR spectroscopy. 
 
Books & References 
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1 G. D. Christian, Analytical Chemistry, 6th Ed, John Wiley & Sons, 2007.  
2 H. A. Strobel and W. R. Heineman, Chemical instrumentation: a systematic approach, 

Wiley, 1989. 

3 H. H. Willard, Instrumental methods of analysis, Van Nostrand, 1981. 

4 Z. Marczenko and M. Balcerzak, Separation, preconcentration and spectrophotometry in 

Inorganic Analysis, Elsevier, 2000. 
 
5 E. B. Sandell and H. Ōnishi, Photometric determination of traces of metals, Wiley, 

1978.  
6 B. Welz and M. Sperling, Atomic Absorption Spectrometry, John Wiley & Sons, 2008 

7 Ed Metcalfe, Atomic absorption and emission spectroscopy, J. Wiley, 1987. 
 
 

Course-3: Analytical Methods in Environmental Sciences (4 Cr) 
 

Unit- I: Separation techniques (1 Cr) 
 
Concept and application of separation probes: adsorption, centrifugation, chromatography, 

crystallization, decantation, demister (vapour), distillation, drying, electrophoresis, 

elutriation, evaporation, leaching, liquid-liquid extraction, solid phase extraction, flotation, 

flocculation, filtration, reverse osmosis, dialysis (biochemistry) fractional distillation, 

fractional freezing, magnetic separation, precipitation, crystallization, sedimentation, sieving, 

stripping, sublimation, vapour-liquid separation, winnowing and zone refining. 
 
Unit- II: Chromatography (1 Cr) 
 
Principle, instrumentation and application of gas, liquid, adsorption, paper, gel, size 

exclusion, HPLC, TLC, electrophoresis and ion exchange chromatography. 
 
Unit- III: Mass spectroscopy (1 Cr) 
 
Principle, instrumentation and application of mass spectroscopy, types of mass spectroscopy, 

fragmentation, ionization and characterization of organic and inorganic materials. 
 
Unit- IV: Miscellaneous methods 
 
Principle, instrumentation and application of classical analytical methods(i.e. gravimetric, 

volumetric and thermal methods); Automatic analytical methods and Hybrid analytical 

methods. 
 
Books & References  
1 E. Katz, Quantitative Anallysis Using Chromatographic Techniques, John Wiley & 

Sons, 2009. 

2 J. Rydberg, M. Cox and C. Musikas, Solvent extraction principles and practice, CRC 

Press, 2004 

3 P. J. Haines, Principles of Thermal Analysis and Calorimetry, Royal Society of 

Chemistry, 2002. 

4 E. de Hoffmann and V. Stroobant, Mass Spectrometry: Principles and Applications, 

John Wiley & Sons, 2007 
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Course-4: Renewable, Non-renewable and Perpetual Resources (4 Cr) 
 

Unit-I: Renewable Resources (forest) (1 Cr) 
 

Importance of Forest with reference to major and minor produce, climate, soil erosion, 

pollution control and water management,. Loss of forest cover with reference to world and 

Indian Context, Impact of deforestation and shifting cultivation on forest ecosystems, 

Management of forests involving different silvicultural principles and practices. Raising 

forest cover through social forestry, agroforestry and extension forestry, Eucalyptus dilemma 

,Joint Forest management ,People’s participation and role of NGOs, , Concept of Biosphere 

Reserve , Biodiversity and forest : definition and type of biodiversity, global distribution of 

biodiversity, mega biodiversity countries, key stone species, dominant species, biodiversity 

hot spots, significance of biodiversity , factors influencing biodiversity loss, biodiversity 

conservation ( in situ and ex situ). 
 

Unit-II: Renewable Resources (Rangeland and Wildlife) (1 Cr) 
 

Rangeland: Importance and extent of rangeland, causes of rangeland loss, conservation and 

management of rangeland, Wild Life resources: Wild life & its importance. Human activities 

and Wild Life, Concept of Endangered Species, IUCN classification and Red data Book, 

ecological basis of wild Life conservation and management, some case studies on crocodile, 

sea turtle and project tiger 
 

Unit-III: Non-renewable Mineral and Fossil Fuel Resources (1 Cr) 
 

Mineral Resources :Economic mineral deposits, grouping of ores minerals ,various steps 

involved in extraction processes of pure metals, uses of common metals and their recycling, 

Radioactive minerals, Environmental impact of mining and processing mineral resources, 

conservation of mineral resources. Fossil fuels: Classification, Coal, its type and its analysis, 

Carbonization, oil : fractionation, cracking Octane and octane number, addition of TEL; 

natural gas and other gaseous fuels derived from fossil fuels, Environmental Impact of Fossil 

Fuel use. 
 

Unit-IV: Perpetual & Nonrenewable and Perpetual and Renewable Energy Source (1 

Cr) 
 

Geothermal energy: Source, Principle of harnessing energy and its operation. Nuclear  

Energy : Source, fission and fusion reactions, broad idea of nuclear reactor, its operations,  

management and electrical power generation, safety measures. Solar energy: its secret, 

devices based on solar energy, their advantages and drawbacks, wind energy: wind mills and 

applications, aero-generators, their advantages and disadvantages, Water energy: 

Hydroelectricity, wave and tidal energy, tidal power plant, their advantages and drawbacks 

Energy from biomass: Biomass as fuel, Biogas plants and generation, uses of biogas 
 

Books & References 

 

1 F. Ramade, Ecology of natural resources, John Wiley & Sons, 1984. 
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2 R. Toossi, Energy and the Environment: Sources, Technologies, and Impacts, VerVe 

Publishers, 2008.  
3 K. Singh, Handbook of Environment, Forest and Wildlife Protection Laws in India, 

Natraj, 1998. 

4 S. S. Negi, India's Forests, Forestry and Wildlife, India Book House, 2006. 

5 C. A. Simon, Alternative Energy: Political, Economic, and Social Feasibility, Rowman 

& Littlefield, Lanham, Maryland, 2006. 

6 O. Edenhofer, Renewable Energy Sources and Climate Change Mitigation, Cambridge 

University Press, 2011. 

7 A.Karen, Environmental Science: Understanding Our Earth, Cengage Learning, 2011 

8 L. R. Berg and M. C. Hager, Visualizing Environmental Science, Second Edition, 

Wiley and National Geographic, 2009. 

9 B. Judy and St. A. Sara, Environmental Science, Pearson – AGS Globe, 2007. 
 
 

Course-5: Practical (4 Cr) 

 

1. Verification of Beer’s law. 

2. Determination of detection limit and molar absorptivity.  
3. Determination of absorption maximum, λmax. 

4. Simultaneous determination of two or more components in a given mixture. 

5. Determination of retardation factor (Rf) value of components in a given mixture by using 

paper chromatography. 

6. Determination of pka value of weak electrolytes. 

7. Determination of electrode potentials. 

8. Determination of cell constant. 

9. Determination of specific conductivity. 

10. Determination of distribution ratio by using solvent extraction technique. 

11. Determination of percentage extraction (%) of given substance by using solvent 

extraction. technique. 

12. Other advanced practical. 
 

Course-6: Practical (4 Cr)  
1. Determination of dissolved oxygen of water samples. 

2. Determination of reduction potential of water samples. 

3. Determination of total dissolved solid of water samples. 

4. Determination of hardness of water samples. 

5. Determination of alkalinity of water samples. 

6. Determination of COD and BOD value of water samples. 

7. Determination of color value of waste water. 

8. Determination of salinity of water. 

9. Determination of microbe content of water. 

10. Other advanced practical. 
 
 
 
 

Semester-II (24 Cr) 
 

Course-7: Meteorology and Climatology (4 Cr) 
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Unit-I: Atmosphere, Oceans and Earth’s Radiation Balance ( 1Cr) 
 

Introducing the Atmosphere, The heterosphere, Subdivisions of the homosphere, the 

troposphere, atmospheric pressure, Introducing the oceans: Composition of Sea water, 

Density of sea water, Layered structure of Oceans; Solar radiation, Insolation over the Globe, 

World Latitudinal zones, Insolation losses in the atmosphere, Long wave radiation, Latitude 

and the radiation balance, Annual and Daily Cycles of radiation, Man’s Impact upon the 

Earth’s Energy Balance, Cosmic particles and Ionizing radiation, The magnetosphere, 

radiation belts Meteorology fundamentals – Pressure, temperature, wind, humidity, radiation, 

atmospheric stability adiabatic diagrams, turbulence and diffusion. Scales of meteorology. 

Applications of micrometeorology to vegetated surfaces, urban areas, human beings, animals. 
 

Unit-II: Thermal Environments of the Earth’s Surface and Circulation Systems in 

Atmosphere and Oceans (1Cr) 
 

Heat flow mechanisms, The Heat Balance Equation, The daily and annual heat balance 

cycles, Heating and cooling of the soil, Arctic permafrost, Energy absorption by water layers, 

Heating and cooling of lakes and oceans, Sea Surface Temperatures, Sea Ice and its 

distribution, Daily cycle of air temperature near the ground, Thermal extremes near the 

ground, The Annual Cycle of Air temperature, Global distribution of air temperatures, 

Radiation and Heat Environments of High altitudes; Barometric pressure and winds, 

Idealized circulation on a nonrotating earth, Coriolis effect and the geostrophic wind, 

Cyclones and anticyclones, The Planetary circulation, Angular momentum transport by air 

masses, Atmospheric circulation in middle and high latitudes, Heat transport across parallels 

of latitude, Global patterns of barometric pressure and surface winds, Monsoon winds 

systems, Local winds, Wind and waves, The causes of ocean currents, The global pattern of 

ocean currents, Zones of convergence and upwelling, , El Nino, ENSO, The Earth’s heat 

balance, Seasons in India. 
 

Unit –IIII: Atmospheric Energy Releases ( 1Cr) 
 

Relative humidity and vapor pressure, Absolute and specific humidity, air masses, 

condensation and adiabatic process, clouds and fog, forms of precipitation, Convective 

precipitation and thunderstorms, Orographic precipitation, Cyclonic and frontal precipitation, 

World precipitation regions, Water balance of the atmosphere, 
 

Unit-IV: Man’s Impact upon the Atmosphere ( 1Cr) 
 

Carbon dioxide and oxygen levels in the atmosphere, Man induced changes in Atmospheric 

temperature, water vapor, clouds, and precipitation, Planned weather modification, 

Urbanization and balances of radiation and heat, Pollutants in the atmosphere, Inversion and 

smog, Glacial ice as a recorder of air pollution, Harmful effects of atmospheric pollution, 

Global effects of particles in the atmosphere, Testimony of the glacial ice layer, Application 

of meteorological principles to transport and diffusion of pollutants, Scavenging processes, 

Effects of meteorological parameters on pollutants and vice versa, Wind roses, Topographic 

effects, concepts of climate change. 
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Books & References 

 

1 Helmis C. G. and Nastos, P. T. (Eds.), Advances in Meteorology, Climatology 

and Atmospheric Physics, Springer Atmospheric Sciences, 2013.  
2 P. V. Hobbs and J. M. Wallace, Atmospheric Science: An Introductory 

Survey, Academic Press Inc, 2006. 

3 C. Booker, The Real Global Warming Disaster, Continuum Publishing 

Corporation, 2009. 

4 A. Goudie, The nature of the environment, Blackwell, 2001. 

5 K. S. Valdiya, Environmental Geology, Tata Mc Graw Hill, 1984. 

6 Atmosphere, Weather and Climatology: A textbook on climatology, Kisalaya Pub. 

Pvt. Ltd, New Delhi, 1984. 

7 R. G. Barry and R. J. Chorley, Atmosphere, Weather and Climate, Routledge, 2009. 
8 J. E. Martin, Introduction to Weather and Climate Science, Cognella Academic 

Publishing, 2013. 

9 J. O. Ayoade, Introduction to Climatology for Tropics, Wiley, 1993. 

10 The Atmosphere : An Introduction to Meteorology, Prentice Hall; 12 edition, 20012. 
 
 

Course-8: Environmental Pollution and Control: Air and Water (4 Cr) 
 

Unit-I: Air Pollution (1Cr) 
 
Atmosphere and its functions, Physical and chemical properties of atmosphere, , natural and 

anthropogenic sources of atmospheric pollutants, Major and Minor Pollutants in atmosphere 

(SOx, NOx,CO2, Fluoride etc. ),Gas laws governing the behavior of pollutants in atmosphere, 

transport and dispersion of pollutants – effect of meteorological and topographical factors, 

significance of these pollutants and their reactions in the lower and upper atmosphere,, 

Greenhouses effect, Photochemical smog, Ozone layer depletion Acid rain and their impact. 

History of some major air pollution episodes and case studies of some air polluting industries 

(thermal power , steel ,aluminum ,cement etc.) ,effect of air pollutants on plants, animals, 

microorganisms, man, physical structures and materials. 
 
Unit-II: Water Pollution (1 Cr) 
 
History of major water pollution episodes , Sources, Classification and types of Water 

Pollution, characteristics of domestic, municipal, industrial and agricultural wastes – their 

effects with special reference to oil and detergents, and Heavy metals (mercury, lead, Arsenic 

cadmium, chromium), pesticides, and other toxic organics and inorganic constituents, 

Eutrophication and ecological magnification due to water pollution, History of some major 

water pollution episodes and case studies of some water polluting industries ( Sugar and 

molasses Pulp and Paper Dairy Textile, Food processing, leather etc.) 
 
Unit-III: Prevention and Control of Air Pollution( 1Cr) 
 
Source-emission inventory, Air quality criteria, Air quality standards( Ambient and Emission 

Standards), Natural self cleansing properties of the environment, Dilution methods for 

controlling air pollution from stationary source, Prevention Methods for control of gaseous 

Page 493 of 2144



air pollutants (Combustion ,Absorption and Adsorption ), Methods for control of Particulate 

air pollutants Mechanical device , Filtration , ,Wet scrubber ,Dry Scrubber , Electrostatic 

precipitator ) 
 

Unit-IV: Prevention and Control of Water Pollution ( 1Cr) 
 

Water quality standard: Drinking Water quality standard, Irrigation water standard , Stream 

standard and effluent standard, Selection of appropriate unit operation for ETP to achieve 

desired standards. Methods of treatment of waste water: Preliminary Treatment, Primary 

treatment, (Sedimentation, Equalization and Neutralization, etc.), secondary treatment 

(Activated Sludge Technique & Trickling Filter) Tertiary treatment methods for waste water 

treatment (Evaporation, Ion Exchange ,Adsorption, Electro dialysis, Electrolytic Recovery, 

Reverse Osmosis) Characteristics of primary, secondary sludge from effluent treatment plant. 

Sludge dewatering by sludge thickener, sludge drying beds, vacuum filtration and filter press. 

Sludge disposal and fill and additive in fertilizers. 
 

Books & References  

1 N. de Nevers, Air pollution Control Engineering, Mc Graw Hill, 2000. 

2 K. Work and C. F Warner, Air Pollution, its origin & Control, New York, 1997. 

3 H. Braur and Y. B. G. Verma, Air Pollution Control Equipment, Springer Verlag, 

1981. 

4 G. Gaur, Air Pollution and its Management, Sarup & Sons, 1997. 

5 R. K. Trivedi and P. K. Goel, Air Pollution, Techno-science, 1998. 

6 G. Kiely, Environmental Engineering, Tata MC. Graw Hill, 1997. 

7 P. K. Goel, Water Pollution , Causes ,effect and Control, New Age International, 2006. 

8 S. K. Garg, Sewage Disposal & Air Pollution Engineering, Khana Publisher, 2008. 

9 I. J. Higgins and R. Burns, The Chemistry and ecology of pollution, Academic Press, 

1975. 

10 S. S. Dara, A text book of Environmental Chemistry and Pollution Control, S. Chand, 

1993. 

11 A. K. De, Environnental Chemistry, New Age International, 2003. 

12 J. W. Moore and E. A. Moore, Environmental Chemistry, Academic Press, 1991. 

13 T H Y Tebbut, Principal of water quality control, Pergamon Press, 1992. 

14 R. K. Trivedy and S. N. Kaul, Advances in Waste water Treatment and Technologies, 

Vol. II, Global Science, 2000. 
 

Course-9: Environmental Pollution and Control: Soil, Solid Waste, 

Radiation and Noise (4 Cr) 
 
Unit-III: Soil Pollution and Control (1 Cr) 
 
The nature and importance of soil. Physical and Chemical properties of soil, Industrial wastes 

of different kinds, their interactions with soil components, problems due to toxic heavy 

metals and. Contamination of radionuclides, Source translocation, distribution and uptake of 

heavy metals, toxic and ecological effect, Pollution due to pesticides in soil, persistence, fate 

and degradation of pesticides in soil, Toxicity and effect of pesticides on soil organisms and 

plants, Alternate methods of pest control: Biological control, Hormonal control, Integrated 

pest management, Pollution due to fertilizers (N, P and K) and their interactions with 
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different components of soil, fate of fertilizers, due to volatilization, leaching and microbial 

immobulation, their toxicity and pollution, Alternatives to conventional pesticides and 

fertilizers( biofertilizers, biopesticides and organic farming) 
 

Unit-II: Solid Waste Pollution and Control (1 Cr) 
 

Sources, nature and characterization of municipal solid waste, Hazards from these solid 

waste, various methods of disposal and management of solid and hazardous waste 

(composting, recycling, bio-methanation, pelletisation, pyrolysis, incineration, gasification, 

sanitary disposal etc.), hazardous and biomedical waste: categorization, generation, 

collection, transport, treatment and disposal, Hazardous waste and biomedical waste. 

Guidelines for HWM and Biomedical waste management. Treatment and disposal of some 

industrial solid waste like fly-ash & red mud. 
 

Unit-IIII: Radiation Pollution and Control (1 Cr) 
 

Discovery’ of Radioactivity, Units of measurement and definition of radioactivity, Sources 

and Classification of radioactive pollution, Methods of radioactivity measurements, 

biological pathways, transport and effects of radiation, Mechanism of Radiation action on 

living system – Stochastic and Non-stochastic effects: delayed effects; protection and control 

from radiation, disposal of radio active waste. 
 

Unit-IV: Noise Pollution and Control (1 Cr) 
 

Basic properties of sound waves-plane and spherical waves, sound pressure and intensity 

levels, decibel, effect of meteorological parameters on sound propagation. Noise sources; 

(machinery noise, pumps; compressors, building and construction equipment, domestic 

appliances, traffic – vehicular, train, aircraft) effect of noise on human health, noise standards 

and limit values. Prevention and control of Noise Pollution (sound absorbing materials, 

reverberation time, acoustic silencers, mufflers, barriers, vibration and impact isolation, 

anechoic chamber, greenbelt development). 
 

Books & References 

 

1 S. E. Manahan, Environmental chemistry. Lewis Publ., 1992  
2 A.P. Sincero and G.A. Sincero, Environmental Engineering, Prentice, 1996. 

3 C. S. Rao, Environmental Pollution Control Engineering, Willey Estern, 2007 

4 P. F. Cunniff, Environmental noise pollution, Wiley, 1977. 

5 A. Farmer, Handbook of Environmental Protection and Enforcement: Principles and 

Practice, Earthscan, 2007. 

6 S. Dara, Textbook of Environmental Chemistry and Pollution Control, Chand (S.) & 

Co Ltd ,2006. 

7 H. J. Arnikar, Essential of Nuclear Chemistry: New Age International Publishers, 2011 

 

8 P. R.Trivedi and Raj G. (Eds.) Encyclopaedia of Environmental Sciences: Solid Waste 

Pollution Vol.24. Akashdeep, Publishing House, 1992. 

9 D. Mani and S. G. Mishra, Soil Pollution, APH Publishing, 2009. 

10 P. K. Gupta, Pesticides in Indian Environment, Interprint, 1986 
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11 H. D. Forth, Fundamentals of Soil Sciences : New York : Wiley, 1990  
12 T. D. Biswas and S. K. Mukherjee, Text-Book of Soil Sciences, Tata McGraw-Hill, 

1987 
 

 

Course-10: Environmental Geosciences (4 Cr) 
 

Unit-I: Fundamentals of Geosciences (1 Cr) 
 

Different spheres in the earth: lithosphere, hydrosphere, atmosphere, biosphere; Primary 

differentiation and formation of core, mantle, crust, magma generation and formation of 

igneous rocks: earth dynamic processes: plate tectonics, types of plates, isostasy, geomorphic 

agents: river, wind, snow, glacier, volcanoes, weathering, erosion, transportation and 

deposition of earth’s materials by running water, wind and glaciers: formation of land forms 

and sedimentary rocks 
 

Unit-II: Environmental Geochemistry (1 Cr) 
 

Concept of major, trace and rare earth element, Geochemical classification of elements: 

Abundance of elements in the bulk earth, crust, hydrosphere, atmosphere and biosphere. 

mobility of trace elements, geochemical cycles, biogeochemical factors in environmental 

health, human use, trace elements and health, Mineral stability diagrams and controls on the 

chemistry’ of natural waters. 
 

Unit-III: Surface Water Resources and Environment (1 Cr) 
 

Global water balance, ice sheets and fluctuation of sea levels, origin and composition of sea 

water, hydrological cycle, and its components. Precipitation(Various form of precipitation, 

interpretation of precipitation data), Evaporation and Evapo-transpiration (Meteorological 

factors, transpiration, methods of estimating evaporation from land surface using Penman’s 

equation), Infiltration and percolation( Infiltration capacity of soil, Factors influencing 

infiltration capacity, methods of determining infiltration capacity) Runoff (Duration of 

runoff, flow rating curves-their determination, adjustment and extension, catchment 

characteristics and their effects of runoff), climatic factors. Hydrological forecasting: 

Frequency analysis, probability of the N-year event, series of events, Probability plotting, 

cyclical nature of hydrological phenomena. 
 

Unit-IV: Ground Water Resources and Environment (1 Cr) 
 

The occurrence of ground water factors of influence, ground water flow, abstraction of 

ground water, Darcy’s law: Darcy’s experiment; Fundamental Equation of ground water 

flow: Generalization of Darcy’s law. 
 

Aquifer and its types; Confined and Unconfined aquifers; Properties of Aquifer, permeability, 

porosity. 
 

Groundwater occurrence & movement; Ground water levels and Environmental influences. 
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Books and References 
 

1. Environmental Geology: Indian Context by K. S.Valdiya ,Tata Macgraw Hill 

2. Environmental Science : E. D. Enger and B. F. Smith 

3. Introduction to Geochemistry : Krauskoph K. B. 

4. Geology and our environment, Davis, S. N. , Reiton, P. H.& Pestrong, P. Mc.Graw 

Hill, NY 

5. Environmental Geology, Keller, E,.A., Bell &Howell, Columbus, Ohio 

6. Physical Geology, Strahler, A. N., John Harper & Row 

7. Focus on Environmental Geology, Tank, R.W.Oxford Univ. Press  
8. Text Book of Geology, P. K. Mukherjee 

9. Environmental geology, Coates, D. R. , John wiley, NY 
 

Course-11: Practical (4 Cr) 
 

1 Determination of NPK in water, soil and sediment.  
2 Determination of Al in water, soil and sediment. 

3 Determination of Mg and Ca in water, soil and sediment. 

4 Detection and determination of micro nutrients in water, soil and sediment. 

5 Determination of Cl
-
 in water, soil and sediment. 

6 Determination of SO4
2-

 in water, soil and sediment. 

7 Determination of NO3
-
 in water, soil and sediment. 

8 Determination of NH4
+
 in water, soil and sediment. 

9 Other advanced practical. 
 

Course-12: Practical (4 Cr) 

 

1 Determination of bulk density, moisture content and ash residue of solid fuels.  
2 Determination of gross calorific value of liquid and solid fuel. 

3 Determination of flash point of oil. 

4 Determination of refractive index and viscosity of oil. 

5 Detection of glucose, fructose, sucrose, starch, etc. 

6 Determination of iodine value of oil. 

7 Determination of acid value of oil. 

8 Determination of saponification value of oil. 

9 Determination of chlorophyll in plant leaves. 

10 Other advanced practical. 
 

 

Semester-III (24 Cr) 
 

Course-13: Environmental Toxicology (4 Cr) 
 

Unit-I: Introducing Toxicology (1 Cr) 
 

History, disciplines and importance of toxicology, Potency and Toxicity, Acute toxicity, 

chronic toxicity), Hazards ,Risks, Benefit-to-risk-ratio, tolerance limits, Acceptable daily 

intake, Threshold value. Factors affecting toxicity : Host factor (Age ,species and strain, sex, 

life stage, health and nutrition, Idiosyncratic toxicity) interaction between chemicals 
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(synergistic, additive and antagonistic).Environmental factors, Physico-chemical properties 

of toxic substances, route and rate of exposure, Dose, Effect and response, Dose-response 

curves , & Dose effect relationships (Graded & Quantal response). Statistical concept of 

toxicity, margin of safety and therapeutic index 
 

Unit-II Translocation of Toxicity (1 Cr) 
 

Absorption, Distribution and Excretion of toxic substances. Absorption: membrane 

permeability, mechanism of chemical transfer (passive transport, active transport, facilitated 

transport), absorption (Gastrointestinal, skin, lungs). Distribution: tissue affecting 

distributions and tissues retention. Excretion: Renal excretion, Biliary excretion and 

Gastrointestinal. Receptor Concept, Nature of receptors, Theory of toxicant receptor 

interaction, Mechanism of action of some Pesticides (organochlorine, carbamate and 

organophosphate) and heavy metals (lead, arsenic, mercury, cadmium and chromium) 
 

Unit-III: Biotransformation and Bioaccumulation of Toxicants (1 Cr) 
 

Site, Biotransformation reactions, Phase-I (Oxidation, Reduction, Hydrolysis) and Phase- II 

(Conjugation) reactions and associated enzymes (cytochrome P450 system, cytochrome-b5 

system, amine oxidase epoxide hydrolase, esterases and amidases, glutathione-s-

transferase),factors( environmental, chemical and organismal) affecting biotransformation of 

xenobiotics, concept of bioconcentration, bioaccumulation and biomagnifications. Process of 

accumulation and elimination of toxicants 
 

Unit IV: Toxicity Tests and Safety Evaluation of Chemicals (1 Cr) 
 

Toxicity tests: Types of toxicity test based on number of species(single species ,Multipecies 

and Ecosystem tests ) , based on exposure(single dose and multiple dose) , based on duration 

of exposure (acute and chronic toxicity test), specific toxicity tests( potentiation, 

teratogenicity, reproductive ,carcinogenicity, skin, eye tests), safety evaluation of chemicals : 

introduction and definition of safety, process of risk assessment and safety evaluation 

programmer (nature of chemical, usage pattern, environmental level & fate, human exposure 

& effect, monitoring, surveillance and follow-up, decision making) 
 

Books and References 
 

1. Toxicology Vol I ,II and III : Gupta, Metropolitan 

2. Experimental toxicology : Anderson & Conning 

3. Environmental Pollution and Toxicology: Ray Choudhury & Gupta, Today & 

Tomorrow Publ. 

4. Toxicology, Omkar 

5. Toxicology, Sood, Sarup and Sons 

 

Course-14: Environmental Microbiology (4 Cr) 
 

Unit – I: Fundamentals of Environmental Microbiology (1 Cr) 
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An over view of microbial diversity (Archaea, Eubacteria, Eukaryotic microbes) cellular 

organization of bacteria and their types and distribution , microorganisms as component of 

the environment. Distribution of microbes in air, Allergic disorders by air microflora fungal 

and pollen allergens. The microbial community in Marine and Fresh water environments. 

Microbiology of soil – soil habitats, Nutritional types of microorganisms. 
 

Unit- II: Microbial Culture, Enumeration, Growth and Metabolism (1 Cr) 
 

Concept of microbial culture ( culture media, culture techniques like enrichment culture, 

pure, synchronous and continuous culture), Collection and enumeration of aeroallergens. 

Bacteriological analysis of water, sewage and waste water. Microbial examination of milk & 

dairy products. Microbial growth (different growth phases, multiplication and kinetics of 

growth) and microbial metabolism (aerobic, anaerobic, fermentative pathways) 
 

Unit-III: Control of Microorganisms (1 Cr) 
 

Physical agents (temperature, pressure, radiation), chemical agent (bacteriocidal and 

bacteriostatic compounds, halogens and phenolic) for control of microbes, chemotherapeutic 

agents (drugs and antibiotics) and their mode of action 
 

Unit-IV: Applied Microbiology 
 

Microbes as biofertilizers, biopesticides and single cell protein, mycorrhiza and their 

significance, microbial leaching of metals, microorganisms as source of fuel, role of microbes 

in the synthesis of Alcohols, Antibiotics, Amino acids, dairy products enzymes, vitamin 

productions and other organic acids, role of microbes in degradation of xenobiotics, microbes 

for biological treatment of waste water, microbiological biodegradation of Industrial wastes 
 

Books & References: 
 

1. Microbiology – Fundamentals and application R.M.Atlas ,Maxwell-Mcmillan 

International Ed. 1996 

2. Broke –Biology of Microorganisms M.T. Madigan , J.M Martinko and J.Parker 

,Prentice Hall International 1998 

3. Microbiology -L.M. Prescott, J.P. Harley and D.A. Klein, Tata Mc Graw Hill 2003 

4. Fundamentals of  Microbiology and immunology, A.K. Banerjee and N. Banerjee 

 ,Central Book Deport 2006 

5. Microbiology  -Michael J. Pelzer, Tata Mcgraw Hill 

6. Microbes, Man and Animals : The Natural History of Microbial Interactions : Linton, 

A. H. and Burns, R.G. (1982) john Wiley and Sons. 

7. Elements of Microbiology : Pelczar, M.J. and Chan ECS, 1981 McGraw Hill. 

 

Course-15: Environmental Biotechnology (4 Cr) 
 

Unit-I: Bioremediation (1 Cr) 

Scope of bioremediation; types of bioremediation (Natural, solid phase ,slurry phase and 

bioventing); applications of bioremediation; Bioremediation efficacy testing; Approaches to 

bioremediation; Role of microbes in biodegradation of xenobiotic compounds:- halocarbons, 

polychlorinated biphenyls, alkyl benzyl sulfonates and oil mixtures, biodegradation of 
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pesticides, enzyme catalyzed pesticide degradation reactions. Biosorption, Use of bacteria, 

fungi and algae in biosorption, biomineralisation & bioleaching: Microorganisms involved in 

Bioleaching of ores, mechanisms of bioleaching, Bioleaching & Metal recovery. Bio 

indicators, Biomarkers and Biosensors in waste treatment. 
 

Unit-II: Bioremediation of Contaminated Sites, Wastelands and Industrial Wastes (1 

Cr) 
 

Bioremediation of contaminated soils (natural attenuation and in-situ subsurface bioremediation) 

and aquifers (Root Zone Technology and Water Hyacinth – Based Treatment Systems).; 

bioremediation in aquaculture, Bioremediation of industrial wastes (distillery, pulp and paper, 

tannery, textile and dye ,dairy and food processing). Phytoremediation (phyto-extraction, phyto-

stabilization, phytovolatilaztion, rhizodegradation and rhizofilteration), phytoremediation of 

inorganic, metallic and organic pollutants in contaminated sites, bioremediation of problematic 

soil: Coastal saline soil, Alkali soil and mine waste soil; waste land, types of waste land, 

microbial and earthwormic way of amelioration of waste lands. 
 

Unit-III: Biotechnology for Air and water Pollution Abatement (1 Cr) 
 

Air Pollution abatement: Bio-scrubber and Bio-filter, Water Pollution Abatement: Aerobic ( 

Activated Sludge Process, Career advanced Activated Sludge Process, Biological Filters 

,Rotating Biological Contractors, Fluidized Bed Reactors, Inverse Fluidized and Bed Biofilm 

Reactor, Expanded Bed Reactor ) Anaerobic Biological Treatment (Contact digester, Packed 

bed or Packed Volume Reactor , Anaerobic baffled digester, Up flow anaerobic sludge 

blanket reactors), Membrane Bioreactor and Biocatalyst 
 

Unit-IV: Biotechnology for Solid Waste Management (1 Cr) 

 

Potential availability and composition of crop residues and other solid organic wastes. 

Principles of microbial Composting, Factor influencing composting. Methods of composting 

(aerobic and anaerobic). Degradation of cellulose, hemicelluloses, chitin, lignin, proteins, fats 

and waxes) during composting, and end products of composting, Vermicomposting 

(composting through Earthworms), advantages of vermicomposting over composting. Types 

of earthworm suitable for vermicomposting. Method of vermicomposting Changes during 

vermicomposting. Nutrient value of vermicomposts, Effect of vermicomposting on soil 

fertility and crop productivity, aquatic plant, organic wastes and energy crops for biogas, 

alcohol and hydrogen production using microorganisms, bioconversion of agricultural, 

Sewage sludge, Paper waste, sugar mill wastes, tannery sludge) to feed stuffs and fertilizers. 
 

 

Books & References: 
 

1. Wastewater Engineering Treatment disposal Reuse – Metacalf & Eddy Inc. 4
th

 ed 
TMGHI ,New Delhi, 2003 

2. Environmental Engineering Peavy, HS, Donald RR & G Tchobanoglous MGH Int. 

Ed. New York 1985 

3. Wastewater Treatment for Pollution Control – Soil J Arceivala, Tata Mc Graw Hill 

2
nd

 ed. 1998 
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4. Wastewater Treatment Plants: Planning, Design and Operation- S.R. Qasim, Holt, 

Rinehart & Winston, 1985 

5. Industrial Water Pollution Control – WW Eckenfelder, Jr. McGraw Hill 2
nd

 Edition 
NY 1989  

6. Sewage Disposal and Air Pollution Engineering, S.K. Garg, Khanna Publisher 

7. Waste Water Engineering, G.L Karia & R.A Christian ,Prentice Hill Publication,2
nd

 
Edition, 2006.  

8. Microbial Methods for Environmental Biotechnology: Grainer, J.M. and Lynch, J.M. 

1984. Academic Press. 

9. Methods in Biotechnology: Hans Peter Schmauder 

10. Global environmental Biotechnology: D. L. Wise 

11. Basic environmental technology: Jerry A. Nathanson. 

12. Basic Biotechnology Ed. Colin Ratledge & B Jorn Kristiasen, Cambridge. 

13. Environmental Biotechnology S.K. Agarwal, APH 

14. Managing Industrial Pollution S.K. Bhatia, MacMillan 

15. Biological and Biotechnological control of insect Pests, Rechcigl and Rechcigl, Lewis 

16. Hand book of Bioremediation, Norris et al.,  Lewis 

17. Micro-organism in Action: Lynch & Hobbie 

18. Soil Biotechnology: Lynch Blackwel 

19. Waste Recycling for energy conversion: Kutand and Hare, Johnwiley and Sons, N Y. 

20. Refuse Recycling : Holms, John wiley & Sons, New York 
 

 

Course-16: Data Analysis in Environmental Sciences (4 Cr) 
 

Unit-I:  Fundamentals of Statistics (1Cr) 
 

Population & sample, Variables, Primary and secondary data, Collection of data, 

Classification and tabulation of data, Need and usefulness of Diagrams & Graphs, Different 

types of diagrams and graphs. Frequency distribution: Discrete and continuous frequency 

distribution, sampling methods (random sampling, Stratified random sampling, Systematic 

sampling), sampling errors, Experimental design: completely randomized block design, 

randomized block design, Latin square design. 
 

Unit-II: Descriptive Statistics (1 Cr) 
 

Measure of central tendency (Averages), Types of mean: Arithmetic mean, Geometric mean, 

Harmonic mean; Median, Mode, relation between mean median and mode; Measure of 

dispersion: Range, Mean deviation & Standard deviation; Skewness and Kurtosis . 
 

Unit-III: Theoretical Probability Distribution (1Cr) 
 

Binomial, Poisson and normal distribution; Testing of Hypothesis: Null and Alternative 

Hypothesis, level of significance, Student’s t distribution and its application, Chi-square(x
2
) 

test & its application. 
 

Unit-IV: Correlation, Regression and ANOVA Analysis (1 Cr) 
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Types of correlation; simple, partial and multiple correlation, Method of study & testing the 

significance of correlation coefficient, Rank correlation, Regression analysis: regression 

equations and regression lines, Properties of regression lines, regression coefficient, testing 

the significance of regression coefficient. Analysis of variance (ANOVA): One way and two 

way classification and their applications. 
 

Books and References 
 

1. Walpole, R. and R. Myers (1993). Statistics for Engineers and Scientists, 5th edn. 

MacMillan, N.Y.  
2. Manly (2001) Statistics for environmental science and management, Chapman and 

Hall / CRC.  
3. Statistics : Gupta, Sultan & Chand 

4. Fundamental of Statistics: Elhance 

5. Biostatics: Mishra & Mishra 

6. Statistical Methods: Snedecor and Cochran 

7. Introduction to Biostatistics by N. Gurumani, MJB Publisher 
 

 

Course-17: Practical 

 

1 Sampling of indoor and outdoor aerosols.  
2 Detection and determination of trace gases in air. 

3 Determination of sound intensity in air. 

4 Determination of carbon di-oxide levels in air. 

5 Determination of meteorological parameters in air. 

6 Determination of ions and metals in aerosols. 

7 Determination of toxic elements in air. 

8 Other advanced practical. 
 

 

Course-18: Practical 

 

1 Analysis of ions with ion chromatography.  
2 Analysis of metals with flame photometer. 

3 Analysis of metals with AAS. 

4 Analysis of the VOCs with gas chromatography. 

5 Analysis of H, C, N and O. 

6 Analysis of organics with HPLC. 

7 Analysis of ions with ion-selective electodes. 

8 Other advance practical. 
 

 

Semester-IV (24 Cr) 
 

Course-19: Remote Sensing and Geographical Information System (4 Cr) 
 

Unit-I: (1 Cr) 
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Introduction to Remote sensing Science & Technology: Principles of Remote sensing, 

Physical basis of Remote sensing. The nature and generation of Electromagnetic radiation 

(EMR). Interaction of EMR with the atmosphere and earth’s surface features. Spectral 

signatures and characteristic spectral reflectance curves for rocks, soil, vegetation and water. 

Spectral quantities. Far and near infrared and microwave remote sensing. 
 

Unit-II: (1 Cr) 
 

Remote Sensing Observation and Platforms: Air borne and space borne platforms, their 

relative importance and applications, Orbital geometry. Remote Sensing Satellites. Sensors, 

Aerial cameras and type of aerial photography, Photo scale and photo elements, Single and 

multi band scanners MSS sensor and other type of sensors. Aerial Stereo coverage and. 

Details of sensors on board. Latest Earth resources Satellites viz. LANDSAT 6/7/8, SPOT, 

IKONOS, IRS,ERS, MODIS, RESOURCESAT, CARTOSAT, GOES,OCEANSAT. 
 
Hyperspectral imaging, RADAR and LIDAR techniques, Indian scenario of remote sensing. 
 

Unit-III: (1 Cr) 
 

Digital image processing: Introduction to digital structure and data recording format sets. 

Visual Photo-Interpretation Techniques based on Photo elements and Terrain elements, 

Image Restoration, Enhancement and classifications, Significance of Ground Truths and 

Training Sets in Image Processing and in automated processing. 
 

Unit-IV: (1 Cr) 
 

Geographic information system: Introduction, Definition and Terminology, Map Protection 

and Coordinate system, GIS system hardware, software and infrastructures. Basic 

components of GIS software. Data structures. Data models, Data acquisition, Data Input and 

Data processing and management including topology, TIN model, DEM/DTM generation, 

overlying and Integration and final data product and report generation Integration of Remote 

sensing and GIS techniques and its applications in land use/land cover and Environmental 

resource studies . 
 

Books and references: 
 

1. Remote Sensing and GIS, Angi Reddy, The Books Syndicate, Hyderabad, 2000 

2. Principles of Geographical Information Systems- P. A Burrough and R. A. Mc 

Donnel, OUP, Oxford, 1998. 

3. Remote sensing for Earth Resource-Rao, D. P., AEG Publication, Hyderabad, 1987. 

4. Geographical Information System-Kang Tsung Chang, Tata Mc Graw Hill, 

Publication Edition, 2002 

5. Remote Sensing and Its Application –LRA Narayan University Press 

6. Remote Sensing and GIS- Basudeb Bhatta Oxford University Press, 09-Oct-2011 - 

752 pages 

7. Remote Sensing of the environment, John R. Jensen, Dorling Kindersley India, Pvt. 

Ltd. 2009 - 592 pages 

8. Remote sensing and image interpretation, Thomas M. Lillesand, Ralph W. Kiefer, 

Jonathan W. Chipman - 2008 – 756 
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9. Geographical Information Science-Narayan Panigrahi 

10. GIS fundamentals, a first text on geographic information system, Paul Bolstad 

11. Getting started with geographic information systems, Keith C. Clarke Prentice Hall, 

2001 – p. 352 
 

Course-20: Environmental Disaster and Risk (4 Cr) 
 

Unit-I: Hazard, Risk and Disaster (1 Cr) 
 
Hazard in the Environment, the concepts of hazard, risk and disaster, Human vulnerability to 

hazard, Disaster trends, complexity in hazard and disaster, Hazard zoning and risk 

assessment, Environmental Security and Hazards Zoning, hazard zoning maps & 

preparedness plan. Risk Assessment management: Disaster management cycle, Hazards vs. 

Risk, Evaluation of Risk, Strategies for Hazard Mitigation: Priorities, Prediction, warning & 

Public information, Minimizing the probability of hazards, Public policy for hazard 

management. 
 
Unit-II: Earthquakes, Volcanic and Mass movement Hazards (1 Cr) 
 
Origin of Earthquake, its magnitude and intensity, Earthquake prone zones in the Earth, 

Reservoir induced seismicity, effects of earthquake, stability of structure & Risk Assessment, 

coping with seismic hazards, seismic zoning map, seism tectonic map, earthquake prediction  
& control. Types of volcanic eruptions, Active volcanic belts in the world, nature and 

magnitude of volcanic hazards, prediction of volcanic eruptions, mitigation of volcanic 

hazards. Mass movement hazards: Landslides, Rock fall, snow avalanche hazards with some 

case studies. 
 
Unit-III: Floods, Cyclones, Tornados and Tsunamis (1 Cr) 
 
Floods and flood management, causes of excess flows, reduced carrying capacity of rivers, 

Runoff versus infiltration, sediment load & changing course of rivers, management of floods  
- strategy, treatment of watersheds, reservoir &detention basis, water spreading , ground 

water recharge, stream channelization, flood embankments, flood plain zoning, flood 

forecasting & warning. Regions of flood prone zones in India. Origin of cyclones, tornados 

and tsunamis, their severity and impacts, coastal hazards mitigation measures. 
 
Unit-IV: Technological hazards: Nature and Definition of Technological Hazards (1 Cr) 
 
Concepts of industrial pollution, nuclear radiation, toxic wastes, dam failures, transport 

accidents, factory explosions, fires, chemical spills, and technological hazards as a result of 

the impacts of a natural hazard. Definition of hazardous waste, solid waste generation, 

concept of solid waste management. Onsite handling and processing, disposal techniques-

open dumping, land filling, incineration, composting, potential methods of disposal-

utilization, recovery and recycling. The growth of industrial hazard, Some case studies of 

Technological Disasters like Bhopal gas Tragedy 3 December, 1984, Chernobyl Nuclear 

accident 1986, Minnamata Japan, Japan’s earthquake- tsunami- Fukushima nuclear disaster: 

2011 
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Books and references: 
 

1. Environmental Hazards: assessing risk and reducing hazards, Smith, K. and 

Petley, D.N. Routledge publication, London.2009, p.383. 

2. Atmosphere, weather and climate, a textbook on climatology, Siddhartha, K. 

Kisalaya Publications Pvt. Ltd. New Delhi, 2000, p. 511 

3. Environmental Geology, Valdiya K.S., Tata Mc-Graw Hill, 1987, p. 

4. Landslide risk assessment, Lee E.M. and Jones D.K.C., Thomas Telford, 2004, p. 454 
5. Environmental Geoscience: interaction between Natural Systems and Man, Strahler, 

A.N. and S Trahler A.H., Hamilton Publishing Company, California, p.511. 

6. The nature of the Environment, Goudie, A., Blackwell Publications, 2001, p.544. 

7. Living with Risk: The Geography of Technological Hazards by Susan L. Cutter 

(Jun 15, 1993) 

8. Technological Disasters, P.C. Sinha, Anmol Publications Pvt. Limited, 1998 - 

516 pages 
9. Earthquakes and Tsunamis in the Past: A Guide to Techniques in Historical 

Seismology, E. Guidoboni and John E. Ebel, Cambridge University Press, 2009  
10. Earth quakes: Bruce A. Bolt 

11. Elementary Seismology: Charles F. Richter 
 
 

 

Course-21: Environmental Impact Assessment, Environmental Audit and 

Environmental Management System Standards (EIA, EA and EMSS) (4 

Cr) 
 

Unit-I: Origin and Development of EIA (1 Cr) 
 

Nexus between Development and Environment, Comparison between economic and 

Ecological criteria, Concept of externalities, shared resources, Global commons & carrying 

capacities. Origin and Development of EIA. Relationship of EIA to sustainable Development. 

EIA in Project planning & Implementation, EIA process: Evaluation of proposed action, 

Scoping, EIA methodologies. Role of GIS in EIA baseline studies. Risk Assessment and Risk 

Management: Mitigation measures, comparison of alternatives, Reviews and decision making 

,compensatory actions, EIA notifications/regulations in India, Green belts: Review of 

Procedure, Practices and guidelines in India. EIA vs. SEA, Carrying capacity, Cumulative 

impact assessment. 
 

Unit-II: Case Studies on EIA (1 Cr) 
 

EIA of (a) River valley Projects, (b) Thermal Power Plants, (c) Mining Projects, (d) 

Integrated Iron and Steel Industries, (e) Cement Industries, (f) Oil Refineries and 

Petrochemicals, (g)Tourism, (h)Coastal zone Development. 
 

Unit-III: Environmental Audit (1 Cr) 
 

Concept of Environmental Audit, Objectives of Audit, Types of Audit, Audit methodology, 

Features of effective auditing, Elements of audit process, Program Planning, Organization of 

auditing Program, Pre-visit data collection, Audit Protocol, On site audit: Data sampling, 
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Inspection, Evaluation and Presentation, Audit report, Action Plan, Management of audit, 

Waster audits and pollution prevention assessment, Liability audit and site assessment, 

auditing of EMS, SWOT Analysis (Strength, Weakness, Opportunities and Threats analysis) 

for EIA, Audit Assessing, Economic & Environmental benefits direct from Environmental 

Audit, Life Cycle Assessment 
 

Unit-IV: Environmental Management System Standards (1 Cr) 
 

Core elements of EMS, Benefits of EMS, Certification Body Assessment of EMS, 

Documentation for EMS, EMS standard (ISO9000 & 14000 series): evolution, principles and 

structure, supporting systems, EMS specification standards & Certification procedures, EMS 

specification standards:ISO14001, Benefits of Implementing ISO 14001: Indian scenario. 
 

Books and references: 
 

1. Environmental Impact Assessment: Canter, L.W. 1977. Mc Graw Hill, New York 

2. Environmental Impact Assessment Methodologies: Anjaneyulu Y. and Minickam V., 

BS Publications, Hyderabad 

3. Manual of Environmental Impact Evaluation-Rosen JJ 1976 Prentice Hall 

4. A practical guide to Environmental Impact Assessment, Erickson, P.A., Academic 

Press 

5. Environmental Impact Analysis Hand book Rao & Woolen (eds) 1980 Mc Graw Hill 

6. Environmental Quality Management: Bindu N Lohani 1984, South Asia Publ. 

7. Environmental Impact Assessment: Alan Gilpin 1995, Cambridge Univ. Press 

8. Manual of Environmental Impact Evaluation-Sharma, J. Rosen. Prentice Hall 

9. Current documents  on guidelines of EIA, MOEF, Govt. of India. 

10. Strategic Environmental Assessment. R. Therirvel, E. Wilson, S. Thampson, D. 

Heany & D. Pritchard. 

11. Environmental Impact Assessment- Cutting edge by 21
st

 century- Cutting edge by 
Alan Gilpin, Cup, London  

12. Environmental Impact Assessment & Practice- Theory, P. Wathem, U. Hynman, 

Sydney 

13. A Practical Guide to Environmental Impact Assessment – Paul A Erickson Academic 

Press 

14 Planning and Implementation of ISO 14001, Environmental Management system-

Gyani & Amit Lunia, Girdhar Raj Publ, House Jaipur. 

15. A guide to the implementation of the ISO 14000 series on Environmental 

Management- Ritchie I and Hayes co Prentic Hall, New Delhi . 

16. Environmental Management, Kulkarni, V. and Ramachandra, T.V., TERI press, New 

Delhi, 2009 

17. Uberoi, N.K. (2010). Environmental Management, Excel Books, New Delhi. 

18. ISO 14004 – Environmental management systems : General guidelines on principles, 

systems and supporting techniques (ISO 14004 : 1996 (E)). 

19. Environmental management systems : Specification with guidance for use (ISO 14001 

: 1996b (E)). (International organization for standardization – Switzerland). 

20. Handbook of environmental management and technology : Gwendolyn Holmes, Ben 

Ramnarine Singh, Louis Theodore. 

21. Environmental Impact Assessment, L. W. Canter, Mc Graw Hill Publication, New 

York. 
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Course-22: Environmental Law, Policies and Society ( 4 Cr) 
 

Unit-I: Water, Air, Forest and Wildlife act (1 Cr) 
 

Constitution of Central and State Pollution Control Boards, Power ,Function and 

responsibility of Central and State Boards (Objectives, Area of jurisdiction, responsibility of 

an industry, power and function of state and central Government, Cognizance of offence, 

Penalties and Punishment), Brief account of The Forest Act 1927 ,Forest conservation Act. 

1980: Objective and Jurisdiction, Responsibility of Industry. Wildlife Protection Act 1972 

Authorities under the Act. Wild life Advisory Boards and their functions, Detection and 

prevention of offences. Cognizance of offences, the wildlife (protection) Amendment Act. 

1991 
 

Unit-II: The Environment Protection Act 1986 (1 Cr) 
 

Necessity and Scope of the Environmental Protection Act, Powers of the Central Government 

, Parallel Provisions with the water and the Air act, The Public Liability 
 
Insurance Act 1991, Important rules & notification under the Environment Protection Act 

1986 : Public Hearing notification 1997 , Biomedical waste (Handling and Disposal) rules 

1998. Recycled plastic manufacture and usage rules 1999 , Municipal Solid Waste 

(Management and Handling) Rules 2000 ,The Noise Pollution ( Regulation and Control ) 

Rules 2000 , , Environmental Impact Assessment Notification 2006 , e-wastes Management 

and Handling Rules 2011 
 

Unit-III:  Environmental Policies (1 Cr) 
 

Environment and constitutional provisions in India, National & International Trend. Changes 

in Global Prospective, International Treaties, Brief Note on Stockholm Conference 1972 , , 

Nairobi Declaration, Rio (Brazil) conference 1992, Rio+5 and the Rio+10, Rio+20 ,Kyoto 

Protocol ,Johannesburg Conference 2002 National Authorities: Green Tribunal ,Global 

environmental issues and International policies relating to control Global warming, Ozone 

depletion, hazardous waste, CITES etc. Role of UN authorities in protection of Global 

Environment, Multinational authorities and agreements 
 

Unit-IV: Economics, Society and Environmental Ethics (1 Cr) 
 

Economic growth, Gross National product and the quality of life: Sustainable-earth economy, 

Economics and Pollution control, Discount factor, Cost-benefit and cost effectiveness 

analysis, Human impact on the Earth, Hunting and Gathering Society, Agriculture Society, 

Industrial Society, Sustainable -Earth Society: Concept of throw-away and sustainable -Earth 

Society, our future society; Environmental Ethics: Ethics and moral, ethics of Throw-away & 

Sustainable-Earth Society, Ethical guidelines. 
 

Books and References  

1. Hand Book of Environment, Forest and Wild life laws in India, WPSI, Natraj 

2. Pollution Control Acts, rules and Notifications issued under CPCB, New Delhi 
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3. Environmental Laws, New Perspectives, K. C. Agrawal, Nidhi Publisher, Bikaner 

4. Wildlife of India, Conservation and Management, K. C. Agrawal, Nidhi Publisher 

5. Environmental laws in India, Gurdip Singh, Quality Law Books 

7. The Economics of the Environment, Oates W.E. 

8. Kanchan Chopra, et al., Ecological Economics and Sustainable Development 

9. Economy and the Environment, Goodstein 

10. Sumi Krishna : Environmental Politics, Peoples’ Lives and Developmental Choices, 

Sage, New Delhi, 1996 

11. Cone J.D., Hayes S.C., Environmental Problems / Behavioral Solutions (1980) 

California 

12. Declaration of The Stockholm Conference, Rio 

13. Constitution of India [Referred articles from Part-III, Part-IV and Part-IV-A]. 
 

 

Course-23  Dissertation (8 Cr) 
 

Review or case studies on detection, determination, mapping, sources and control of 

environmental contaminants. 
 
 
 
 
 

Elective courses 
FOOD ADULTERATION 

 

Courses   
UNIT-I: Food chemistry 

Chemistry of Food, Introduction to Food Processing & Preservation, Technologies 

of Milk & Milk Products, Introduction to Food Microbiology, Processing & 

Preservation of Fruits & Vegetables, Processing Technology of Meat & Meat 

Products, Cereals, Food Packaging, Cereals & Legume Processing, Food Additives, 

Processing Technology of Beverages, Preservative, Jam, Jellies & Marmalade, 

Fermentation & Unfermented Products, Food Adulteration, Team Management, 

Project & Case Study, Industrial Training. 
 

UNIT-II: Adulteration, preservatives and colouring agents  

Adulteration, Chemical preservatives, Colouring matters, Baking powder and 

baking-powder chemicals, adulteration of specific foods (i.e. Beverages, Alcoholic, 

Non-alcoholic, Canned vegetables, Cereal products, Breakfast foods, Flour, Cocoa 

and chocolate, Coffee and tea, Condimental sauces, Dairy products, Butter, Cheese, 

Cream, Milk, Edible fats and oils, Flavouring extracts, Fruit products, Meat 

preparations, Spices, Sugars, sirups,Vinegar, etc. 
 

UNIT-III: Characterization of food preservatives and colors  

Detection of salicylic acid, Detection of benzoic acid, Detection-of boric acid 

and borax, Detection of formaldehyde, Detection of saccharin, Detection of coal-

tar dyes, Detection of copper, Detection of turmeric, Detection of caramel 
 

UNIT-IV: Characterization of adulterants in major foods 
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Detection and determination of adulterants (pesticides, POPs & others) in 

cereals, seeds, vegetables, fruits, milk, butter and dairy products, meats, chicken, 

coffee and tea, spices, Condimental sauces, flavoring agents, oils.  
Books 

 

1. Introduction to Food Analysis. S.S. Nielsen, 1998. Aspen Publishers - The best 

general overview of food analysis techniques currently available. (Required). 

2. Food Analysis: Theory and Practice. Y. Pomeranz and C.E. Meloan, Chapman and 

Hall - General overview of food analysis techniques (Useful) 

3. Food Analysis: Principles and Techniques. D.W. Gruenwedel and J.R. Whitaker, 

Marcel Dekker - General overview of food analysis techniques (Useful) 

4. Analytical Chemistry of Foods. C.S. James, Blackie Academic and Professional - 

General overview of food analysis techniques (Useful) 

5. Official Methods Of Analysis, Association of Official Analytical Chemists - 

Officially recognized methods of analysis for many food components (Very Useful - 

Available in my office).  
 
 
 
 
 
 
 
 
 

WASTE MANAGEMENT 
 

Courses   

UNIT-I: Domestic waste 
Definitions  
The Earth environment 

Conservation and use of resources 

Value of resources: economic, ecological and aesthetic 

Damage being caused by urbanization  
The impact of humans 

Sewage and it’s treatment 

Characteristics of Sewage 

Components of Sewage –solids, organic material, industrial waste 

Decomposition of Sewage 

The nitrogen cycle 

Classification of Sewerage Systems 

Storm Water Systems and Management 

Dry Rubbish 

Nature of Refuse 

Placement and protection of nins 

Trade waste 

Refuse Collection Systems 

Refuse Collection vehicles 

Salvage materials 

Safe disposal of household chemicals 

 

UNIT-II: Street Cleaning & Disposal of Refuse 
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Types of Street Refuse 

Methods of street cleaning –gritting, sanding, sweeping, washing, etc 

Cleaning storm water pits 

Managing snow 

Refuse disposal-separation, controlled tipping, combustion, pulverization, etc 

Refuse for fertilizer 

Methods of Refuse Sorting –screening, magnetic, hand 

sorting Types of incinerators 

Vacuum systems for refuse collection –Garchey system, 

gandillon Harvesting energy from combustion 

UNIT-III: Industrial Waste & recycling 
Types of industrial pollution  
The greenhouse effect 

Ozone depletion 

Nuclear power 

Nuclear fission 

Mining nuclear fuel 

Uranium enrichment 

Gas Diffusion 

Gas centrifuge 

Nuclear waste 

Transporting nuclear waste 

Reprocessing 

Health risks of nuclear waste 

Scope and nature of recycling 

Rubbish tips (dumps) 

Recycling plastics 

Recycling metals 

Recycling glass 

Recycling paper 

Recycling rubber 

Actions by individuals (at home or work) –reducing, reusing and recycling waste 

 

UNIT-IV: Water Quality & Treatment 

Industrial effluent  
Pricing control compared with direct control 

Types of water impurities 

Scope of purification 

Managing water for public supply 

Water treatment methods 

Purification methods –sedimentation, filtration, disinfection, aeration, screening, 

etc . 

Recycling sewage water 

Recycling waste water 

Reed bed treatment 

Improving water quality from any source –physical, chemical, biological impurities 

Water borne diseases 
 
 

 

Books 
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1 M. Georgacarakos, Guide to waste management including information on recycling, 

landfills, sustainability, composting, and ways to protect the environment, Webster's 

Digital Services, USA, 2011. 
 
2 A. S. Weinberg, D. N. Pellow, A. Schnaiberg, Urban recycling and the search for 

sustainable community development, Princeton University Press, 2000. 
 
3 L. F. Diaz, M. de Bertoldi, W. Bidlingmaier, Compost Science and Technology, 

Elsevier, 2007. 
 
4 S. R. Rao, Resource recovery and recycling from metallurgical wastes, Elsevier, 2006. 
 
5 M.H. van Agteren, Sytze Keuning, Jan Oosterhaven, Handbook on Biodegradation 

and Biological Treatment of Hazardous Organic Compounds, Springer; 1998. 
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