Course contents of Semester-wise papers of BA/B.Sc courses in Anthropology
1* Semester
Elective Paper: AN-E 101: Fundamental of Anthropology
Full Marks: 100

Unit 1: Definition of Anthropology; Historical development: Scope and Main Branches of
Anthropology; Physical Anthropology, Social/ Cultural Anthropology, Prehistoric
Archaeology and Linguistic Anthropology. 25 Marks

Unit 2: Relationship of Anthropology with other disciplines: Biology, Palacontology,
Geology, Archaeology, Linguistic, Sociology, History, Economics. Essence of study on
preliterate Societies in Anthropology. 25
Marks

Unit 3: Man- as biological and social being; Man’s place in animal Kingdom; Human society

vs animal society, cultural (tangible and intangible), and Cultural relativism. 25 Marks

Unit 4: Concept of single species, Homo sapiens; Understanding variations: biological and
cultural; physical characteristics resulted from adaptation and culture as a means of

adaptation to different eco-niches. 25 Marks
References:

1.Beals, R, H. Hoizer, and Beals. An introduction to Anthropology, New York,
Macmillan Publishing Co. 1975.

2.Das, B.M. 1998. Outline of physical Anthropology. Kitab Mahal, Allahabad.

3.Mair, Lucy. An Introduction to Social Anthropology. London, Oxford University Press
(2™ edition, Reprint), 1972.

4.Majumdar, D.N & T.N Madan An Introduction to Social Anthropology, New Delhi,
Asia Publishing House, 1975.

5.Barnauw, victor: An Introduction to Anthropology, Vol 1, Physical Anthropology &
Archaeology. The Dorsey Press, Illinois, 1971.

6.Buttner Janusch, J., Origin of Man, Wiley eastern Pvt. Ltd., New Delhi 1969.

7.Comas, Juan: Manual of Physical Anthropology, Charles c. Thomas, Illinois, 1960.



8.Montagu, M.F.A.: An Introduction to Physical Anthropology, Charles C. Thomas,
Illinois, 1961.
9.Lasker, G.W.: Physical Anthropology. Holt, Rinehart Wiston, New York, 1976.



2"! Semester
Elective Paper: AN-E 202: Physical Anthropology

Full Marks: 100

Theory (75 marks)

Unitl: A. Definition and Scope of Physical Anthropology, its relationship with different
branches of Anthropology and other fields. Biology, Demography, Ecology, and
Forensic Sciences. B. Salient characters and classification of the order primate;

Character and distribution of the anthropoid Apes. 25 Marks

Unit 2: Human Skeleton: Classification and anatomical features; changes due to assumption

of erect posture. Skull, Vertebral Column, Pelvic girdle, Femur and Foot. 25 Marks

Unit 3: Theories of Evolution: Theory of Special creation, catastrophism, Organic evolution:

Lamarkism, Darwinism, Neo-Lamarkism and Neo-Darwinism.
Hominoid and Non-Hominoid Fossils
Phylogenetic Status and characteristics:

1)  Ramapithecus (Ramapithecus bevirostris)
2)  Australopithecines (Australopithecus africanus)

3)  Homo erectus (Pithecanthropus erectus) (25 Marks)
Unit 4: Practical (25 Marks)

A. Identification of instruments: -
1. Sliding caliper, 2. Spreading Caliper (Blunt and pointed), 3. Anthropometer, 4.
Rod Compass, 5. Tubular craniophore, 6. Cubic craniophore, 7. Diagraph. 3
Marks

B. Human Osteology (drawing and description of Bones)



1. Skull: Frontal, Parietal, Occipital, Temporal.2. Girdle bones: Clavicle, scapula and
pelvic, 3. Limb bones: Humerus, Radius, Ulna, Femur, Tibia and Fibula 3 Marks
C. Craniometry: (Direct Measurements of 2 Skulls)
Linear measurements: 1. Maximum Cranial Length, 2. Maximum cranial Breadth, 3.
Least Frontal Breadth, 4. Frontal chord, 5. Parietal chord, 6. Occipital chord, 7. Nasal
height, 8. Nasal Breadth, 9. Bizygomatic distance, 10. Bigonial breadth, 11, Length of
foramen magnum.
Indices: 1. Cranial index, 2. Nasal index.
Angular Measurements: -
1. Metopic Angle, 2. Nasal Profile Angle. 5 Marks
D. Osteometric Measurements (to be measured on a pair of bones of each case)
1. Scapula: (i) Anatomical Breadth; (ii) Anatomical Length and (iii) Length of
Axillary border
2. Humerus: (i) Maximum Length (ii) Breadth of Proximal Epiphysis (iii) Breadth of
distal epiphysis (iv) Least girth of shaft.
3. Femur: (i) Maximum Length (ii) Physiological Length (iii) Trochanteric Length

(iv) Girth in the Middle of the Shaft. 4 Marks
E.1. Laboratory Note Book 2. Viva-voce. 5+5=10 Marks.
References (Theory)

1.Barnauw, Victor.1971. An Introduction to Anthropology, Vol. 1, Physical
Anthropology& Archaeology. The Dorsey Press, Illinoisis.

2.Brace, C.L. 1967. The stages of Human Evolution. Prentice Hall, Inc. New Jersey.

3. Buttner Janusch, J.1969. Origin of Man. Wiley Eastern Pvt. Ltd., New Delhi.

4.Comas, Juan. 1960. Manual of Physical Anthropology. Charles C. Thomas, Illinois.

5.Das, B.M. 1998. Outline of Physical Anthropology. Kitab Mahal, Allahabad.

6.Hooton, A.E. 1965. Up From Ape. Macmilan, Delhi.

7.Lasker, G.W. Physical Anthropology. Holt, Rinehart Wiston, New York, 1976.

8.Le Gros Clark, W.E. 1978. Fossil Evidence of Human Evolution. Univ. Press, Chicago.

9.Montagu, M.F.A. 1961. AN Introduction to Physical Anthropology. Charles C.
Thomas, Illinois.

10. Sarkar, R.M., 1997. Fundamental of Physical Anthropology. Vidyodaya Library
Private Ltd. 72- Mahatma Gandhi Road, Calcutta.



11. Seth, P.K. 1986. The Primates. Northern Book Centre, New Delhi.
12. Srivastava, R.P., 2009. Morphology of the Primates and Human Evolution. PHI
Learning Private Ltd. New Delhi.

References (Practical)

1.Chaurasia, B.D. 1993. Human Osteology, CBS Publishers and Distributors, Bhola Nath
Nagar, Shahdar, Delhi.

2.Nath S 2005. Anthropometry. The measurement of Body Size, Shape and Form.
Friends Publication. New Delhi.

3.Sen Tulika, 1994. Guide to Anthropometry. The World Press, Kolkata.

4.Singh IP and Bhasin Mk. 1989. Anthropometry. Kamala Raj Enterprises. Delhi.

5.Singh IP and Bhasin Mk. 2004. A Manual of Biological Anthropology. Kamala Raj
Enterprises. Delhi.

6.Singh SP and Pamila Mehta, 2009. Human Body Measurements; concepts and
Application; PHI Learning Private Ltd. New Delhi.

7.Weiner JS and Laurie JA 1969. Practical Human Biology. Blackwell Scientific
Publications. Oxford.



3" Semester
Elective paper: AN-E 103: Social Anthropology
Full Marks: 100

Unit 1: Concept and Scope of Social and cultural Anthropology; its relationship of social
Anthropology with History, Economics, Psychology, Political Sciences, Linguistics and
Sociology. 25 Marks

Unit 2: Concept of Society, Social Groups- Primary, Secondary and Tertiary; Communities-

Rural and Urban; Society and Culture. 25 Marks

Unit 3: Kinship: Types of Kinship- consanguineal and affinal; kin group- lineage, clan,
phratry and moiety; degree of kinship- primary, secondary and tertiary; Terminology-
classificatory and descriptive; kinship behaviour- avoidance, joking relationship, and
teknonymy; usages- Avunculate, Amitate, Couvate. Family: Definition, forms of
marriage, preferential and prescriptive marriage, ways of acquiring mates, Hypergamy

and hypogamy. 25 Marks
Unit 4: Polity- state and stateless societies, forms of government and law.
Economy- Definition, Kula, Potlatch.

Religion: Definition, characteristics, magic, religion, and science, animism, manaism,

fetishism and totemism.

Rites and ritual: rites de passage; specialist- Shaman, Priest, Divination. 25 Marks

References:



Beals, R.H. Hoizer and Beals. An introduction to Anthropology. New York, Macmillan
Publishing Co. 1975.

Roy Indrani Basu. Anthropology, the study of Man. S. Chand Company Ltd. Ram
Nagar, New Delhi- 110055.

Mair Lucy. An introduction to Social Anthropology. London, Oxford University Press
(2™ edn. Reprint), 1972.

Majumdar, D.N. T.N. Madan. An introduction to Social Anthropology. New Delhi,
Asia Publishing House, 1975.

Mclver and Page. Society, Macmillan, London, 1957.

Davis, Kingsley. Human Society. Macmillan, New York, 1949.

Hoebel and Frost, Cultural and Social Anthropology, Tata MC. Graw Hill, New Delhi,
1976.

Herskovits, M. Cultural Anthropology. IBM Publications, New Delhi, 1951.



4™ Semester
Elective Paper AN-E-404: Prehistoric Archaeology
Full Marks: 100
Theory (75 Marks)

Unit 1: Nature and Scope of Prehistoric Archaeology and its relationship with other branches
of Anthropology, and allied Sciences — Geology, Palaeontology, Geography, Physics
and Chemistry. Basic concepts: artifact, culture, civilization and revolution (Neolithic

and Urban). 25 Marks

Unit 2: Geological time scale and appearance of man. Significance of Pleistocene epoch in
prehistory, Pleistocene climatic conditions- glacial and pluvials. Cause (Astronomical
and plate-tectonic) and Evidences (Moraines, River Terraces and Sea Level changes).
Methods of dating: Relative (Stratigraphy and Fluorine test) and Absolute (C14 dating
and Potassium Agon dating). 25 Marks

Unit 3: Tool typology and Technology:

Distinguishing features between man-made tool and naturally v- fragmented alleged

tool.
Stone tool typology- Concept and classification, stone tool types and their functions.
Stone tool techniques (direct, indirect, pressure, grinding, polishing) and their
identifying characters. Primary and secondary flaking. 25 Marks

Unit 4: Prehistory Practical (25Marks)



1)Systematic drawing and description of the following Lower Palaeolithic Tools: 10
Marks
a) Chopper-1, Chopping tool-1
b) Handaxes: Pyriform type, cordiform type, ovate type (1 each)
c) Cleaver: “V” and “U” shaped (1 each)

2)Typo-technological and functional identification of the tools belonging to the lower

Palaeolithic Culture. 5 Marks
3)Laboratory Note Book 5 Marks
4)Viva-voce. 5 Marks

References:

1. Bhattacharya, D.K. Old Stone Age Tools (a manual of laboratory technique of
analysis). Calcutta: K.P. Bagchi & Co. 1979.

2. Butzer, K.W. Environment and Archaeology. London: Metheun Co. 1964.

3. Crabtree, D.E. An introduction to the Technology of Stone tools. Occasional papers
No.28. Pocatello, ID: Idaho State College Museum. 1972.

4. Das, S.R. Stone tools- History and Origins. Calcutta: Pilgrim Publishers.

5. Hester, J.J. and J. Grady. Introduction to Archaeology. (Second edition), New York:
Holt, Rinehart and Winston. 1982. (Relevant parts).

6. Hole F., R.F. Heizer. An Introduction to Archaeology. New York: Holt, Rinehart and
Winston, Inc. 1965.

7. Michels, J.W. Dating methods in Archaeology. New York Seminar Press. 1973.

8. Oakley, K.P. 1972. Man, the Toolmaker (Sixth edition). London. Trustees of the
British Museum (Natural History).

9. Rami Reddy, V. Elements of Prehistory. New Delhi: Mittal Publications. 1982.

10. Sankalia, H.D. Stone Age Tools: their Techniques, names and probable functions.
Poona: Deccan College. 1964.

11. Semenov, S.A. Prehistoric technology- an experimental study of the oldest tools and
artifacts from traces of manufacture and wear. London: Moonraker Press. 1974.

12. Swanson, Earl (ed.). Lithic Technology: Making and Using Stone tools. The Hague:
Mouton Publishers. 1975. (Relevant Parts).

13. Zeuner, F.E. The Pleistocene Period. London: Hutchinson Scientific and Technical.

1959.



Syllabus for BA/B.Sc. Anthropology (General) V & VI semester

Elective Paper: V/ AN: E-505: Ethnography

Unit 1: Ethnography

Definition, scope, its relationship with Biological Anthropology, Social/Cultural

Anthropology and Prehistoric Anthropology. 25 Marks

Unit 2: Tribes & Caste in India

Definition of Tribe and Caste

Indian Tribes: Racial, Linguistic and Socio-economic Profiles.

Indian caste system: Characteristics of caste system, concept of dominant caste. 25

Marks

Unit 3: Tribes of Manipur

Demographic Profile: Geographical distribution, Population Trend, Population dynamics

(fertility/mortality), Demographic composition and structure. 25 Marks

Unit 4: Tribes of Manipur: A case study 25 Marks

References:



10.

. Bose A, 2001. Population of India: 2001 census. Result and methodology. Delhi: BR

Publishing Co.

Census of India, Relevant year.

Directorate of Economics and Statistics, Govt. Of Manipur. Economic survey, Manipur.
(Relevant year).

Ember and Ember, 2003, Anthropology: A Brief Introduction, 5th Edition). Upper
Saddle River, NJ: Prentice Hall.

Ghurye, G.S. 1963. Caste and Race in India. Bombay: Popular Prakashan.

Hutton, J.H. 1963. Caste in India. London: Oxford University Press.

Jha, Makhan. 2005. An introduction to social Anthropology. (2nd revised edition). New
Delhi: UBS Publishers Distributors Pvt. Ltd.

Mair, Lucy. 1975. An introduction to social Anthropology. Oxford: Clarendon Press.
Sanajaoba, Naorem. 1995. Manipur Past and Present, Vol. III. New Delhi: Mittal
Publications.

Srinivas, M.N. 1962. Caste in Modern India and other essay. New Delhi: Asia

Publication House.



Elective Paper VI- AN: 606: Research Methods & Techniques
Full Marks: 100
Unit 1: Research Methods & Techniques 25 Marks

a) Data Collection- Observation, Questionnaire, Schedule, Interview, GT, Case Study
b) Data analysis- Quantitative vs. Qualitative analysis, Induction, deduction,
Classification and Tabulation, Range, Mean, Median, Mode.

c) Report writing- General outline
Unit 2: Application of Anthropology 25 Marks
Social Planning, Designing, Sports and Cultural Resource Management.
Unit 3: Field work 50 Marks

Field work to be conducted in a village community for a minimum period of five days

and submit a report.
References:

1. Cronyn, JM. 1999. The Element of Archaeological Conservations (5th Edition).
London: Routledge.



. King, T. 2004. Cultural Resources, Laws and Practice: An introductory Guide. (2nd
edition). Walnut Creek: Altamia Press.

. Kothari, CR, 2004. Research Methodology: Methods and Techniques. New Delhi: New
Age International.

. Neuman, TW and RM Sanford, 2001. Cultural Resources Archaeology. Walnut Creck:
ALtamia Press.

. Young, PV. 1973. Scientific Social Survey and Research. New Delhi: Prentice Hall.



SCHEME OF EXAMINATION

&

DETAILED SYLLABUS
for

BACHELOR OF COMPUTER
APPLICATIONS

(BCA) DEGREE - 2010

(SEMESTER PROGRAMME)

MANIPUR UNIVERSITY

CANCHIPUR, IMPHAL



Bachelor of Computer Applications
(BCA)

There will be 100 marks for each paper of each semester except major project and
for theory papers there will be Internal Assessment Mark(IAM) carrying 25% &
End Semester Mark(ESM) carrying 75%.There will be 50% each for IAM and
ESM for practical papers. There is no IAM for project papers.

FIRST SEMESTER EXAMINATION

Code No. Paper IAM ESM Total
BCA 101 Mathematics — I 25 75 100
BCA 102 Business Communication 25 75 100
BCA 103 Programming with C 25 75 100
BCA 104 Fundamentals of Information Technology 25 75 100
BCA 105 Basics of Physics 25 75 100
PRACTICAL

BCA 106 Practical — 1 50 50 100
Total 175 425 600

SECOND SEMESTER EXAMINATION

Code No. Paper IAM ESM Total
BCA 201 Mathematics — II 25 75 100
BCA 202 Business Organization &Management 25 75 100
BCA 203 Digital Electronics 25 75 100
BCA 204 Data Structures using C 25 75 100
BCA 205 Database Management Systems 25 75 100
PRACTICALS

BCA 206 Practical — 11 50 50 100
Total 175 425 600

THIRD SEMESTER EXAMINATION

Code No. Paper IAM ESM Total
BCA 301 Mathematics — 111 25 75 100
BCA 302 Computer Architecture 25 75 100
BCA 303 Front End Design Tools 25 75 100
BCA 304 Financial Accounting 25 75 100
BCA 305 Object Oriented Programming 25 75 100
PRACTICALS

BCA 306 Practical — II1 50 50 100
Total 175 425 600

FOURTH SEMESTER EXAMINATION



Code No. Paper IAM ESM Total

BCA 401 Mathematics — IV 25 75 100
BCA 402 Software Engineering 25 75 100
BCA 403 Java Programming & Website Design 25 75 100
BCA 404 Operating Systems 25 75 100
BCA 405 Business Economics 25 75 100
PRACTICALS

BCA 406 Practical — IV 50 50 100
Total 175 425 600

FIFTH SEMESTER EXAMINATION

Code No. Paper IAM ESM Total
BCA 501 Computer Networks 25 75 100
BCA 502 .net Programming 25 75 100
BCA 503 Linux Environment 25 75 100
ELECTIVES (select any One)
BCA 504 E-Commerce 25 75 100
BCA 505 Design and Analysis of Algorithms 25 75 100
BCA 506 Computer network Security 25 75 100
PRACTICALS
BCA 507 Practical -V 50 50 100
BCA 509 Minor Project - 0 100 100
Total 150 450 600
SIXTH SEMESTER EXAMINATION
Code No. Paper IAM ESM Total
BCA 601 Management Information Systems 25 75 100
BCA 602 Computer Graphics &Multimedia Applications 25 75 100
ELECTIVES (select any One)
BCA 603 Mobile Computing 25 75 100
BCA 604 Internet Programming 25 75 100
BCA 605 Knowledge Management&New Economy 25 75 100
BCA 606 Atrtificial Intelligence 25 75 100
PRACTICALS
BCA 607 Practical VI 50 50 100
BCA 608 Major Project 0 200 200

TOTAL 125 475 600



INSTRUCTIONS TO CLASS TEACHERS:

1. Internal Assessment Mark carries 25% for the theory and 50% for the practical of the
total marks.

2. Internal Assessment Mark should be based on unit test’home assignment/viva
voce/practical test etc.

3. A student is allowed to appear end semester examination if she/he gets at least 10 marks
or above out of 25 marks in theory papers and 25 marks out of 50 marks in practical
papers in the internal assessment.

INSTRUCTIONS TO PAPER SETTERS:

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 15 marks.

2. Apart from Question No. 1, rest of the paper shall be from units as per the syllabus. Every unit
should have two questions. However, student may be asked to attempt only 1 question from each
unit. Each question should be 15 marks.



Detailed Syllabus

BCA FIRST SEMESTER
Code No.: BCA 101 IAM ESM Total
Paper: Mathematics -1 25 75 100

UNIT I

DETERMINANTS: Definition, Minors, Cofactors, Properties of Determinants
MATRICES: Definition, Types of Matrices, Addition, Subtraction, Scalar Multiplication and
Multiplication of Matrices, Adjoint, Inverse, Cramers Rule, Rank of Matrix Dependence of
Vectors, Eigen Vectors of a Matrix, Caley-Hamilton Theorem (without proof)

UNIT II

LIMITS & CONTINUITY: Limit at a Point, Properties of Limit, Computation of Limits of
Various Types of Functions, Continuity at a Point, Continuity Over an Interval, Intermediate
Value Theorem, Type of Discontinuities

UNIT III

DIFFERENTIATION: Derivative, Derivatives of Sum, Differences, Product & Quotients,
Chain Rule, Derivatives of Composite Functions, Logarithmic Differentiation, Rolle’s
Theorem, Mean Value Theorem, Expansion of Functions (Maclaurin’s & Taylor’s),
Indeterminate Forms, L’ Hospitals Rule, Maxima & Minima, Concavity, Asymptote,
Singular Points, Curve Tracing, Successive Differentiation & Liebnitz Theorem.

UNIT IV

INTEGRATION: Integral as Limit of Sum, Riemann Sum, Fundamental Theorem of
Calculus, Indefinite Integrals, Methods of Integration Substitution, By Parts, Partial
Fractions, Integration of Algebraic and Transcedental Functions, Reduction Formulae for
Trigonometric Functions, Gamma and Beta Functions.

VECTOR ALGEBRA: Definition of a vector in 2 and 3 Dimensions; Double and Triple
Scalar and Vector Product and their Applications.

Text Books:

1. Kresyig E., “Advanced Engineering Mathematics”, Sth Edition, John Wiley & Sons,
1999.

Reference Books:

1. B.S. Grewal, “Elementary Engineering Mathematics”, 34th Ed., 1998..

2. HK. Dass, “Advanced Engineering Mathematics”, S. Chand & Company, 9th Revised
Edition, 2001.

3. Shanti Narayan, “Integral Calculus”, S. Chand & Company, 1999

4. Shanti Narayan, “Differential Caluculs”, S.Chand & Company, 1998



Code No.: BCA 102 IAM ESM Total
Paper: Business Communication 25 75 100
UNIT-I

Concepts and Fundamentals: Meaning of communication, Importance of

communication, Communication scope, Process of communication, Communication models
and theories, Essentials of good communication - The seven Cs of communication, Factors
responsible for growing importance of communication, Channels of communication, Verbal
and Non-Verbal communication, Formal and Informal communication, Barriers of
communication

UNIT-1I

Written Communication: Objectives of written Communication, Media of written
communication, Merits and demerits of written communication, Planning business messages.
Writing Letters: Business letters, Office memorandum, Good news and bad news letters,
Persuasive letters, Sales letters, Letter styles/ layout.

Report Writing: Meaning & Definition, Types of report (Business report & Academic
report), Format of report, Drafting the report, Layout of the report, Essential requirement of
good report writing.

Language Skills: Improving command in English, Choice of words, Common problems with
verbs, adjectives, adverbs, pronouns, conjunctions, punctuation, prefix, suffix etc.
UNIT-III

Oral Communication: Principles of effective oral communication, Media of oral
communication, Advantages of oral communication, Disadvantages of oral communication,
Styles of oral communication.

Interviews: Meaning & Purpose, Art of interviewing, Types of interview, Interview styles,
Essential Features, Structure, Guidelines for Interviewer, Guide lines for interviewee.
Meetings: Definition, Kind of meetings, Advantages and disadvantages of meetings/
committees, Planning and organization of meetings.

Job Application: Types of application, Form & Content of an application, drafting the
application, Preparation of resume.

Project Presentations: Advantages & Disadvantages, Executive Summary, Charts,
Distribution of time (presentation, questions & answers, summing up), Visual presentation,
Guidelines for using visual aids, Electronic media (power-point presentation).

Arts of Listening: Good listening for improved communications, Art of listening, Meaning,
nature and importance of listening, Principles of good listening, Barriers in listening
UNIT-IV

Business Negotiation: Definition of negotiation, Factors that can influence negotiation, what
skills do we need to negotiate, Negotiation process (preparation, proposals, discussions,
bargaining, agreement, implementation).

TEXT BOOK:

1. Rayudu, “C.S- Communication”, Himalaya Publishing House, 1994.

REFERENCE BOOKS:

1. Reuben Ray, “Communication Today: Understanding Creative Skill”, Himalaya
Publication House, 2001

2. Malra Treece, “Successful Communication for Business and Management”, Prentice
Hall, 1997.

3. Bovee & Thill, “Business Communication Today”, McGraw Hill, 2003

4. Murphy and Hildebrandt, “Effective of Business Communication”, 5th Ed., New York
McGraw, 1988.

5. Rajendra Pal and J.S Korlahalli, “Essential of Business Communication”, Sultan

Chand and sons, 1997.

6. K. K. Sinha, “Business Communication”, Galgotia, 2003



Code No.: BCA 103 IAM ESM Total
Paper: Programming with C 25 75 100

UNIT 1

C basics: C character set, Identifiers and keywords, Data types, constants, variables and
arrays, declarations, expressions statements, symbolic constants, compound statements,
arithmetic operators, unary operators, relational and logical operators, assignment operators,
conditional operators, bit operators.

C constructs: If statement, if....else statement, if.....else if....else statement, while statement,
do....while statement, for statement, switch statement, nested control statement, break
operator, continue operator, comma operator, goto statement.

UNIT - 11

C Functions:Function: declaration, definition & scope, recursion, call by value, call by
reference.

Storage Classes: automatic, external (global), static & registers.

Arrays: Arrays, pointers, array & pointer relationship, pointer arithmetic, dynamic memory
allocation, pointer to arrays, array of pointers, pointers to functions, array of pointers to
functions, Preprocessor directives: #include, #define, macro’s with arguments, the operators
# and ##, conditional compilations, multiple file programming.

UNIT - 111

Structures:Structures, unions, structure passing to functions, bit fields, file handling [text
(ascii), binary],

UNIT -1V

Standard library functions from stdio.h, stdlib.h, conio.h, ctype.h, math.h, string.h, process.h

TEXT:

1. Yashwant Kanetkar, “Let us C”, BPB Publications, 2002

REFERENCES:

1. E. BalaGuruswamy, “Programming in ANSI C”, TMH, 1999.

2. Al Kelly and Ira Pohl, “A Book on C”, (4th Ed.), Addison Wesley, 1999.

3. B. Kernighan and D. Ritchie, “The ANSI C Programming Language”, PHI., 2000.



Code No.: BCA 104 ' IAM ESM
Paper: Fundamentals of Information Technology 25 75
UNIT -1

What are computers? The evolution of computers, Classification of computers.

Block Diagram: Input-output devices, Description of Computer Input Units, Other Input
Methods, and Computer Output Units.

Computer Memory: Memory Cel, Memory Organization, Read Only Memory, Serial Access
Memory, Physical Devices Used to construct Memories, Magnetic Hard disk, floppy Disk
Drives, Compact Disk Read Only Memory, Magnetic Tape Drives.

UNIT - 11

Low level and high level languages, assemblers, compilers, interpreters, linkers, algorithms,
flow charting, decision tables, pseudo code, software software concepts: system &
application software packages.

Computer Generation & Classifications: First Generation of Computers, The Second
Generation, The Generation, The fourth Generation, The Fifth Generation, Classification of
Computers, Distributed Computer System, Parallel Computers.

UNIT - 1

Operating System concepts, different types of operating systems, structure of operating
system, DOS/UNIX/LINUX commands, working with Windows, Windows 9x/NT/XP, Data
Processing, File Systems and Database Management Systems, different types of Database
Management System.

UNIT -1V

Basic elements of a communication system, Data transmission modes, Data Transmission
speed, Data transmission media, Digital and Analog Transmission, Network topologies,
Network Types (LAN, WAN and MAN), OSI & TCP/IP Model, Internet: Network, Client
and Servers, Host & Terminals, TCP/IP, World Wide Web, Hypertext, Uniform Resource
Locator, Web Browsers, IP Address, Domain Name, Internet Services Providers, Internet
Security, Internet Requirements, Web Search Engine, Net Surfing, Internet Services, Intranet.

TEXT:

1. Alex Leon & Mathews Leon, “Fundamentals of Information Technology”, Leon
Techworld, 1999.

2. Vikas Gupta, “Comdex Computer Kit”, Wiley Dreamtech, Delhi, 2004

3. P. K. Sinha & Priti Sinha , “Computer Fundamentals”, BPB Publications, 1992.
REFERENCES:

1. V. Raja Raman, “Introduction to Computers”, PHI, 1998.

2. Alex Leon & Mathews Leon, “Introduction to Computers”, Vikas Publishing House,
1999.

3. Norton Peter, “Introduction to computers”, 4th Ed., TMH, 2001.

Total
100



Code No.: BCA 105 IAM ESM Total

Paper: Basics of Physics 25 75
UNIT -1

Law of Motion: Force and Inertia, The law of inertia or Newton’s first law of motion,
Newton’s Second law of Motion, Newton’s third law of Motion Equilibrium of concurrent
forces, Friction, Lubrication

UNIT - 11

Work, Energy & Power: Work, Kinetic Energy, Potential Energy, Power, Collisions,
Different Forms of Energy, conservation of Energy

UNIT - 1

Electricity and Electromagnetism: Electric Forces, charges & Fields: Frictional electricity,
properties of electric charge, conductors and insulators, coulomb’s law, electric field , lines
of force.

Electrostatics: Gauss’s theorem, applications , electrostatic potential, potential energy,
electrostatics of conductors, capacitors and capacitance, effect of dielectrics in capacitors.
Current Electricity: Current, voltage, resistance, ohm’s law and resistivity of materials,
electrical circuits & Kirchhoff’s rule, measurement of voltages, currents and resistance
UNIT -1V

Thermal and Chemical effects of current: Heating effects, Thermo Electricity, Chemical
effects, Magnetic effects of currents, Oersted’s discovery, Magnetic field due to current
forces on current and the lorentz force. Ampere’s circulate law, Solenoid, Electromagnetic
Induction: Faraday’s experiments, Faradays Law, Lenz’s Law and conservation of energy,
discussion of Faraday’s Law, Electromagnetic induction and Lorentz force, Semiconductors
and their property.

TEXT BOOK:

1. S. K. Gupta, “Modern ABC of Physics”, Vol. I & II, Modern Publishers, 2002.

2. Pradeep, “Fundamental Physics”, Class XI, XII, 2000.

REFERENCE BOOKS:

1. Kumar Mittal, “Physics, Part — I””, Published by Nageen Publications, Meerut.

2. Kumar Mittal, “Physics, Part - II”, Published, By Nageen Publications, Meerut.

Code No. : BCA 106 IAM ESM
Paper: Practical — 1 50 50
Practical will be based on following Papers:

1. Programming with C (50%)

2. Fundamentals of Information Technology (50%)

100

Total
100



BCA SECOND SEMESTER

Code No.: BCA 201 IAM ESM
Paper: Mathematics 11 25 75
UNIT-I

SETS: Sets, Subsets, Equal Sets Universal Sets, Finite and Infinite Sets, Operation on Sets,
Union, Intersection and Complements of Sets, Cartesian Product, Cardinality of Set, Simple
Applications.

RELATIONS AND FUNCTIONS: Properties of Relations, Equivalence Relation, Partial
Order Relation Function: Domain and Range, Onto, Into and One to One Functions,
Composite and Inverse Functions, Introduction of Trignometric, Logarithmic and
Exponential Functions.

UNIT-II

PARTIAL ORDER RELATIONS AND LATTICES: Partial Order Sets, Representation of
POSETS using Hasse diagram, Chains, Maximal and Minimal Point, Glb, lub, Lattices &
Algebric Systems, Principle of Duality, Basic Properties, Sublattices, Distributed &
Complemented Lattics.

UNIT-III

FUNCTIONS OF SEVERAL VARIABLES: Partial Differentiation, Change of Variables,
Chain Rule, Extrema of Functions of 2 Variables, Euler’s Theorem.

3D COORDINATE GEOMETRY: Review of 2D Coordinate Geometry: Equations of
Straight Lines, Circle, Ellipse, Parabola, Hyprbola. 3D Coordinate Geometry: Coordinates in
Space, Direction Cosines, Angle Between Two Lines, Projection of Join of Two Points on a
Plane, Equations of Plane, Straight Lines, Conditions for a line to lie on a plane, Conditions
for Two Lines to be Coplanar, Shortest Distance Between Two Lines, Equations of Sphere,
Tangent plane at a point on the sphere. Equations of Ellipsoid, Paraboloid, Hyperbolid and
Cylinder in Cartesian coordinate.

UNIT-IV

MULTIPLE INTEGRATION: Double Integral in Cartesian and Polar Coordinates to find
Area, Change of Order of Integration, Triple Integral to Find Volume of Simple Shapes in
Cartesian Coordinates.

TEXT BOOKS:

1. Kolman, Busby and Ross, “Discrete Mathematical Structure”, PHI, 1996.

REFERENCE BOOKS:

1. H.K. Dass, “Advanced Engineering Mathematics”; S.Chand & Co., 9th Revised Ed.,
2001.

2. S.K. Sarkar, “Discrete Maths”; S. Chand & Co., 2000

Total
100



Code No.: BCA 202 IAM ESM Total
Paper: Business Organization & Management 25 75 100
UNIT I

Business —Meaning and Contents, Business as a system, Business and Legal and Economic
Environment, Forms of Business Organization (meaning, merits & demerits).

UNIT II

Management- Management Principles, Henry Fayol’s principles of management, Taylor’s
Scientific Management, Management Process, Basic Functions (in short), Meaning, Nature
and Process, Role of Manager.

Organizational Behavior- Need of Understanding human behavior in organizations,
Challenges and opportunities for OB, Contributing disciplines to the field of OB, Conceptual
Models of OB.

UNIT I

Managing Personnel- HRM- Meaning and Functions, Manpower Planning, Job Analysis and
Design, Training, Career Planning & Development, Motivation, Compensation Management.
Managing Finance-Concept of Fixed and Working Capital, Main Sources of Finance,
Accounting: Meaning, Users, Budgeting- Meaning, Type of Budgets.

UNIT IV

Managing Production- Basic Concepts, Objectives, Elements of Productions, Planning and
Control.

Managing Sales and Marketing- Basic Concepts of marketing, Sales Promotions (including
Salesmanship)

TEXT BOOKS:

1. Kotler, “Philip, Marketing Management”, 9th Ed., Prentice Hall of India, 2000

2. Maheshwari S.N., “Financial Management — Principles and Practice”, 6th revised Ed.

S. Chand & Sons, 1992.

REFERENCE BOOKS:

1. Chadha N.K., “Human Resource Management- Issues, Case Studies & Experimental
Exercises”, 2000

2. John W. Newstrom and Keith Davis, “Organisational Behaviour—-Human Behaviour

at work”, 10th Ed., 1997.

3. Koontz and Weihrich, “Management - A global perspective”, 10th Ed., McGraw Hill
International Ed., 1993.

4. Maheshwari S.N and Maheshwari S.K, “An introduction to Accountancy”, 5th Ed,

Vikas publishing house Panneerselvam, Production and Operations Managmenet,

PHI-1999

5. Robbins, Stephen P., “Organisational Behaviour”, 8th Ed.. Prentice Hall of India,

1998.

6. Singh B.P. & Chabbra T.N., Business Organisation and Management Functions,

Dhanpat Rai & Co. 2000.



Code No.: BCA 203 IAM ESM
Paper: Digital Electronics 25 75
UNIT-I

Boolean Algebra

Basics Laws of Boolean Algebra, Logic Gates, Simplifications of Boolean equations using
K-maps, Code Conversion, (Binary, Octal, Hexadecimal), Overview of Gray codes and
Excess — 3 codes.

UNIT-II

Arithmetic Circuits

Adder, Subtractor, Parallel binary adder/Subtractor, binary multiplier and dibvider.
Combinational Circuits

Multiplexers, De-Multiplexers, decoders, encoders, Design of code converters.
UNIT-III

Flip-flops

S-R, D, J-K, T, Clocked Flip-flop, Race around condition, Master slave Flip-Flop,
Realisation of one flip-flop using other flip-flop.

Shift Registers

Serial-in-serial-out, serial-in-parallel-out, parallel-in-serial-out and parallel-in-parallel-out,
Bi-directional shift register.

UNIT-IV

Counters

Ripple counter, Synchronous Counter, Modulo Counters, Ring Counter, Twisted Ring
Counter.

Memory Devices - RAM, ROM, PAL & PLA

TEXT BOOKS

1. Moris Mano, “Digital Logic and Computer Design”, PHI Publications, 2002

2. R. P. Jain, “Modern Digital Electronics”, TMH, 3rd Edition, 2003.

REFERENCES:

1. R.L.Tokheim, “Digital Electronics, Principles and Applications”, Tata McGraw Hill,
1999.

2. W.Gothman, “Digital electronics”, PHI.

3. S. Salivahanan & S. Arivyhgan. “Digital circuits and design”, Vikas Publication,
2001

4. Malvino Leach, "Digital Principles and Application", TMH, 1999.

Total
100



Code No.: BCA 204 IAM ESM
Paper: Data Structures Using C 25 75
UNIT-I

Arrays: Representation of single and multidimensional arrays; sparse arrays - lower and upper
triangular matrices and Tri-diagonal matrices

Stacks and Queues: Introduction and primitive operations on stack; Stack application: Infix,
postfix, prefix expressions; Evaluation of postfix expression; Conversion from infix to
postfix.Introduction and primitive operation on queues, D-queues and priority queues.
UNIT-II

Lists: Introduction to linked lists; Sequential and linked lists, operations such as traversal,
insertion, deletion, searching, Two way lists and Use of headers

Trees: Introduction and terminology; Traversal of binary trees; Recursive algorithms for tree
operations such as traversal, insertion, deletion;

UNIT-III

Multilevel indexing and B-Trees: Introduction: The invention of the B-tree; Statement of the
problem; Indexing with binary search trees; Multilevel indexing, a better approach to tree
indexes; B-trees: working up from the bottom; Example for creating a B-tree.

UNIT-IV

Sorting Techniques: Insertion sort, selection sort, merge sort, heap sort.

Searching Techniques: linear search, binary search and hashing

TEXT:

1. E. Horowitz and S. Sahani, “Fundamentals of Data Structures”, Galgotia Booksource

Pvt. Ltd, 2003

2. R. S. Salaria, “Data Structure & Algorithms”, Khanna Book Publishing Co. (P) Ltd.,
2002.

REFERENCES:

1. P. S. Deshpande and O.G. Kakde, “C & Data Structure”, Wiley Dreamtech, 1st

Edition, 2003.

2. Y. Langsam et. al., “Data Structures using C and C++”, PHI, 1999.

3. Schaum’s outline series, “Data Structure”, TMH, 2002

Total
100



Code No.: BCA 205 IAM ESM
Paper: Database management System 25 75
UNIT -1

Introduction: Characteristics of database approach, data models, DBMS architecture and
data independence.

E-R Modeling: Entity types, entity set, attribute and key, relationships, relation types, roles
and structural constraints, weak entities, enhanced E-R and object modeling, Sub Classes:,
Super classes, inheritance, specialization and generalization,

UNIT-1I

File Organization: Indexed sequential access files, implementation using B++ trees, hashing,

Total
100

hashing  functions, collision resolution, extendible hashing, dynamic hashing

approachimplementation

and performance.

UNIT - 111

Relational Data Model: Relational model concepts, relational constraints, relational algebra.
SQL: SQL queries, programming using SQL

EER and ER to relational Mapping: Data base design using EER to relational language.
UNIT -1V

Data Normalization: Functional dependencies, Normal form up to 3rd normal form.
Concurrency Control: Transaction processing, locking techniques and associated, database
recovery, security and authorization.

Recovery Techniques, Database Security

TEXT BOOKS:

1 R. Elmarsi and SB Navathe, “Fundamentals of Database Systems”, Addison Wesley,
4th Ed., 2004

REFERENCE BOOKS:

1. Abraham Silberschatz, Henry Korth, S. Sudarshan, “Database Systems Concepts”, 4th
Edition, McGraw Hill, 1997.

2. Jim Melton, Alan Simon, “Understanding the new SQL: A complete Guide”, Morgan
Kaufmann Publishers, 1993.

3. A. K. Majumdar, P. Battacharya, “Data Base Management Systems’, TMH, 1996.

4. Bipin Desai, “An Introduction to database Systems”, Galgotia Publications, 1991.

Code No. : BCA 206

Paper: Practical — I1

Practical will be based on following Papers:
1. Data Structure with C (50%)

2. Database Management System (50%)

IAM ESM
50 50

Total
100



BCA THIRD SEMESTER

Code No.: BCA 301 IAM ESM Total
Paper: Mathematics - 111 25 75 100
UNIT-I

COMPLEX VARIABLES: Complex Number System, Algebra of Complex Numbers, Polar
Form, Powers and Roots, Functions of Complex Variables, Elementary Functions, General
Power of Functions, Inverse Trignometric and Hyprerbolic Functions.

SEQUENCE, SERIES AND CONVERGENCE: Sequence, Finite and Infinite Sequences,
Monotonic Sequence, Bounded Sequence, Limit of a Sequence, Convergence of a Sequence,
Series, Partial Sums, Convergent Series, Theorems on Convergence of Series, Leibnitz Test,
Comparison Test, Ratio Test, Cauchy’s Root Test, Convergence of Binomial and
Logarithmic Series, Raabe’s Test, Logarithmic Test, Cauchy’s Integral Test (without proof)
UNIT II

VECTOR CALCULUS: Differentiation of Vectors, Scalar and Vector Fields, Gradient,
Directional Derivatives, Divergence and Curl and their Physical Meaning, Line Integral and
Green’s Theorem.

UNIT III

FOURIER SERIES: Periodic Functions, Fourier Series, Fourier Series of Even and Odd
Functions, Dirichlet Condition, Half Range Series.

UNIT IV

ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER: Variable- Separable
Method, Homogeneous Differential Equations, Exact Differential Equations, Linear
Differential Equations, Bernoulli’s Differential Equations, Differential Equations of First
Order and First Degree by Integrating Factor.

ORDINARY DIFFERENTIAL EQUATIONS OF SECOND ORDER: Homogenous
Differential Equations with Constant Coefficients, Cases of Complex Roots and Repeated
Roots, Differential Operator, Solutions by Methods of Direct Formulae for Particular
Integrals, Solution by Undetermined Coefficients, Cauchy Differential Equations, (only Real
and Distinct Roots) Operator Method for Finding Particular Integrals, (Direct Formulae).

TEXT BOOKS:

1. A.B. Mathur and V.P. Jaggi, “Advanced Engineering Mathematics”, Khanna
Publishers, 1999.

2. HK. Dass, “Advanced Engineering Mathematics”, S. Chand & Co., 9th Revised Ed.,
2001.

REFERENCE BOOKS:

1. R. K. Jain, SRK Iyengar, “Numerical Methods for Scientific & Engineering
Computation”, New Age International Pvt. Ltd., 3rd Edition, 1999.



Code No.: BCA 302

Paper: Computer Architecture IAM ESM Total
UNIT-I 25 75 100
Register Transfer and Micro-operations:Register Transfer Language, Register Transfer, Bus

and Memory Transfers, Arithmetic Micro-operations, Logic Micro-operations, Shift
Microoperations,

Arithmetic logic shift unit

Basic Computer Organizations and Design: Instruction Codes, Computer Registers,

Computer Instructions, Timing and Control,

UNIT-II

Basic Computer Organizations and Design: Instruction Cycle, Memory-Reference

Instructions, Register reference instructions, Input - Output Instructions, Design of

Accumulator Logic Shift Unit

Central Processing Unit: Introduction, General Register Organization, Stack Organization,
Instruction Formats, Addressing Modes,

UNIT-I1T

Computer Arithmetic: Introduction, Multiplication Algorithms, Division Algorithms, for

fixed point-members.

Input-Output Organization: Peripheral Devices, Input-Output Interfaces, Asynchronous

Data Transfer, Modes of Transfer, Priority Interrupt, Direct Memory Access (DMA)

UNIT-1V

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory, Associative
Memory, Cache Memory, Virtual Memory, Memory Management Hardware

TEXT BOOKS :

1. Morris Mano, Computer System Architecture, 3rd Edition, Prentice-Hall of India
Private Limited, 1999.

REFERENCE BOOKS:

1. Wlliam Stallings, Computer Organization and Architecture, 4th Edition, Prentice Hall
of India Private Limited, 2001

2. Harry & Jordan, Computer Systems Design & Architecture, Addison Wesley, Delhi,
2000.

3. Malvino, “Digital Computer Electronics: An Introduction to Microcomputers”,
McGraw Hill, 1993.



IAM ESM Total
Code No.: BCA 303 25 75 100

Paper: Front End Design Tools

UNIT-I

Visual Basic: Variable Names, Data Types, Assignment, If-then, If-then-else, if then-elseifelse,
expression, print statement, arrays, variable declaration, built-in & User defined types,
Subroutine and functions, Boolean Operators, Arithmetic Operator, For- .next, do loop,
while-wend, procedure/Public, Private and Static & Dim Statement.

UNIT-II

Structure of VB program, Forms & built in controls, Properties and events, Code Module,
Scale Modes, Printer Object (Printing text, setting Fonts, graphics), Common dialog Boxes,
picture controls, image-controls, send keys, MS-Common Controls, Error Handling, Classes,
Control Arrays, MDI, SDIL.

File Handling — Text and Binary Files, Files System Orbit Object.

UNIT-III

Database Interface: Review of ANSI SQL, ODBC, Pass through ODBC, DAO, MS-Jet
Engine, DB-Engine, Workspaces, Databases, recordsets, Data bound controls, ActiveX
controls, ADO, Active X Data controls, RDO

Data view Window, Data Environment Designer, Crystal Report and Data Report Utility
Using Visual Basic (VB) for Transaction Management, Concurrency Control, Interfacing
with RDBMS, Backend Stored procedure Usage.

UNIT-1V

Help Writing: Building a help, System, Building & Topics File, Labeling the topics, Creating
a help project, primary & secondary help window, linking to internet, Adding Multimedia,
Using HTML help workshop, content sensitive help, help file.

Overview of COM/DCOM using Windows API Functions, MAPI interface, Microsoft
Transaction Server, Visual source safe, VB Script.

TEXT:

1. E. Petroutsos, “Mastering Visual Basic 6.0”, BPB Publications, 1998.

2. Perry, Greg, “Teach Yourself Visual Basic 6 in 21 Days”, Techmedia, 1998.
REFERENCES:

1. E. Petroutsos, “Mastering Database Programming with Visual Basic 6”, BPB
Publications, 2000

2. Norton Peter, “Peter Norton’s Guide to Visual Basic 6”, Techmedia, 1998.



Code No.: BCA 304

Paper: Financial Accounting
UNIT -1

Meaning and Nature of Financial Accounting, Scope of Financial Accounting, Financial
Accounting & Management Accounting, Accounting concepts & convention, Accounting
standards in India.

UNIT -1I

Basis of accounting-cash & accrual, Journalizing transaction, Introduction to Ledger posting
and trial balance, Capital and revenue items. Application of computers in accounting,
Accounting procedure used for recording cash, Bank and journal transactions using
appreciate vouchers, Introduction to ledger accounting, Cash Book, Journal and bank
account, Introduction to trial balance, Profit and Loss account and balance sheet.

UNIT - III

Financial statement analysis: Ratio analysis, Funds flow analysis, concepts, uses, Preparation
of funds flow statement, simple problem, Cash flow analysis, Concepts, uses, preparation of
cash flow statement, simple problem, Break-even analysis.

UNIT -1V

Inventory valuation: Objectives, Introduction to FIFO, LIFO & Weighted Average method of
inventory valuation, Valuation of inventory on balance sheet date, inventory accounting and
control, Introduction to stocks & shares, Concept of cost of capital, introduction, importance,
explicit & implicit cost, Measurement of cost of capital, cost of debt.

Theory of working capital: Nature and concepts

TEXT BOOKS:

1. Maheshwari & Maheshwari, “An Introduction to Accountancy”, 8th Edition, Vikas
Publishing House, 2003

REFERENCES BOOKS:

1. Gupta R. L., Gupta V. K., “Principles & Practice of Accountancy”, Sultan Chand &

Sons, 1999.

2. Khan & Jain, “Financial Accounting”

3. Maheshwari S. N., “Principals of Management Accounting”, 11th Edition, Sultan

Chand & Sons, 2001.

4. Shukla and Grewal, “Advanced Accounts”, 14th Edition, Sultan Chand & Sons.

IAM ESM
25 75

Total
100



Code No.: BCA 305 IAM ESM Total

Paper: Object Oriented Programming 25 75 100

UNIT -1

Introduction: Introducing Object-Oriented Approach, Relating to other paradigms
(functional, data decomposition).

Basic terms and ideas: Abstraction, Encapsulation, Inheritance, Polymorphism, Review of
C, Difference between C and C++ - cin, cout, new, delete operators.

UNIT-1I

Classes and Objects: Encapsulation, information hiding, abstract data types, Object &
classes, attributes, methods, C++ class declaration, State identity and behavior of an object,
Constructors and destructors, instantiation of objects, Default parameter value, object types,
C++ garbage collection, dynamic memory allocation, Metaclass/abstract classes.

UNIT - 111

Inheritance and Polymorphism: Inheritance, Class hierarchy, derivation — public, private &
protected, Aggregation, composition vs classification hierarchies, Polymorphism,
Categorization of polymorphism techniques, Method polymorphism, Polymorphism by
parameter, Operator overloading, Parametric polymorphism,

UNIT -1V

Generic function — template function, function name overloading, Overriding inheritance
methods, Run time polymorphism, Multiple Inheritance.

Files and Exception Handling: Persistant objects, Streams and files, Namespaces,
Exception handling, Generic Classes

TEXT:

1. A.R.Venugopal, Rajkumar, T. Ravishanker “Mastering C++”, TMH, 1997.

2. S. B. Lippman & J. Lajoie, “C++ Primer”, 3rd Edition, Addison Wesley, 2000.
REFERENCE:

1. R. Lafore, “Object Oriented Programming using C++”, Galgotia Publications, 2004.

2. D . Parasons, “Object Oriented Programming with C++”, BPB Publication.

3. Steven C. Lawlor, “The Art of Programming Computer Science with C++”, Vikas
Publication.

4. Schildt Herbert, “C++: The Complete Reference”, 4th Ed., Tata McGraw Hill, 1999.

5. Tony Gaddis, Watters, Muganda, “Object-Oriented Programming in C++”, 3rd Ed.,
Wiley Dreamtech, 2004.

Code No. : BCA 306

Paper: Practical — I11 IAM ESM
Practicals will be based on following Papers: 50 50

1. Front End Design Tools (50%)

2. Object Oriented Programming (50%)

Total
100



BCA FORTH SEMESTER

Code No.: BCA 401 IAM ESM
Paper: Mathematics IV 25 75
UNIT-I

STATISTICS

COMBINATORICS: Permutation and Combination, Repetition and Constrained Repetition,
Binomial Coefficients, Binomial Theorem.

PROBABILITY: Definition of Probability, Conditional Probability, Baye’s Theorem

UNIT 11

PROBABILITY DISTRUBUTIONS: Review of Mean & Standard Deviation, Mathematical
Expectation, Moments, Moment Generating Functions, Binomial, Poisson and Normal
Distributions.

CORRELATION: Karl Person Coefficient of Correlation, Spearman’s Rank Correlation,
Least Square Method: Straight Line, Parabola and Exponential Curves: Regression Analysis.
UNIT 111

INTERPOLATION: Operators: Shift, Forward Difference, Backward Difference Operators
and their Inter-relation, Interpolation Formulae-Newton’s Forward, Backward and Divided
Difference Formulae: Lagrange’s Formula.

SOLUTION OF NON LINEAR EQUATION: Bisection Method, False Position Method,
Newton — Raphson Method for Solving Equation Involving One Variable only.

UNIT IV

SOLUTION OF LINEAR SIMULTANEOUS EQUATIONS: Gaussian Elimination Method
with and without Row Interchange: LU Decomposition: Gauss - Jacobi and Gauss-Seidel
Method; Gauss — Jordan Method and to find Inverse of a Matrix by this Method.
NUMERICAL DIFFERENTIATION- First and Second Order Derivatives at Tabular and
Non-Tabular Points, Numerical Integration, Trapezoidal Rule, Simpsons 1/3 Rule: Error in
Each Formula (without proof).

TEXT BOOKS:

1. H.K. Dass, “Advanced Engineering Mathematics”; S.Chand & Co., 9th Revised

Edition, 2001.

2. S.K. Sarkar, “Discrete Mathematics™; S. Chand & Co., 2000.

3. S.S. Sastry, “ Numerical Analysis”; Prentice Hall of India, 1998.

Total
100



Code No.: BCA 402 IAM ESM
Paper: Software Engineering 25 75
UNIT -1

Introduction: Software Crisis, Software Processes & Characteristics, Software life cycle
models, Waterfall, Prototype, Evolutionary and Spiral Models

Software Requirements analysis & specifications: Requirement engineering, requirement
elicitation techniques like FAST, QFD, requirements analysis using DFD, Data dictionaries
& ER Diagrams, Requirements documentation, Nature of SRS, Characteristics &
organization of SRS.

UNIT - 11

Software Project Management Concepts: The Management spectrum, The People The
Problem, The Process, The Project

Software Project Planning: Size Estimation like lines of Code & Function Count, Cost
Estimation Models, COCOMO, Risk Management.

UNIT - 1

Software Design: Cohesion & Coupling, Classification of Cohesiveness & Coupling,
Function Oriented Design, Object Oriented Design

Software Metrics: Software measurements: What & Why, Token Count, Halstead Software
Science Measures, Design Metrics, Data Structure Metrics,

UNIT -1V

Software Testing: Testing Process, Design of Test Cases, Types of Testing, Functional
Testing, Structural Testing, Test Activities, Unit Testing, Integration Testing and System
Testing. Debugging Activities

Software Maintenance: Management of Maintenance, Maintenance Process, Reverse
Engineering, Software Re-engineering, Configuration Management, Documentation.

TEXT:

1. K. K. Aggarwal & Yogesh Singh, “Software Engineering”, 2nd Ed., New Age
International, 2005.

2. R. S. Pressman, “Software Engineering — A practitioner’s approach”, 5th Ed.,
McGraw Hill Int. Ed., 2001.

REFERENCE:

1. Stephen R. Schach, “Classical & Object Oriented Software Engineering”, IRWIN,
1996.

2. James Peter, W. Pedrycz, “Software Engineering: An Engineering Approach”, John
Wiley & Sons.

3. . Sommerville, “Software Engineering”, Addison Wesley, 2002.

Total
100



IAM ESM Total

Code No.: BCA 403 25 75 100

Paper: Java programming and website design
UNIT-1

Java Programming: Data types, control structured, arrays, strings, and vector, classes
(inheritance, packages, exception handling), multithreaded programming,

UNIT - 11

Java applets, AWT controls (Button, Labels, Combo box, list and other Listeners, menu bar),
layout manager, string handling (only main functions),

UNIT - 111

Networking (datagram socket and TCP/IP based server socket), event handling, Drivers in
java, JDBC, ODBC connectivity (database connectivity)

UNIT -1V

HTML: use of commenting, headers, text styling, images, formatting text with <FONT>,
special characters, horizontal rules, line breaks, table, forms, image maps, <META> tags,
<FRAMESET> tags, file formats including image formats.

TEXT BOOKS:

1. Patrick Naughton and Herbertz Schildt, “Java-2 The Complete Reference”, 1999,

TMH

2. Rick Dranell, “HTML 4 unleashed”, Techmedia Publication, 2000.

REFERENCE BOOKS: -

1. H.M.Dietel, P.J.Dietel, T.R.Neito, Internet and world wide web — how to program,
Addison Wiley, 2000.

2. H.Schildt, “The complete Java 2 reference”, TMH, 1998.

3. Shelley Powers, “Dynamic Web Publishing”, 2nd Ed., Techmedia, 1998.

Code No.: BCA 404

Paper: Operating System IAM ~ ESM
UNIT-1I B
Introduction, What is an Operating System, Simple Batch Systems, Multiprogrammed
Batches systems, Time-Sharing Systems, Personal-computer systems, Parallel systems,
Distributed Systems, Real-Time Systems

Memory Management: Background, Logical versus Physical Address space, swapping,
Contiguous allocation, Paging, Segmentation

Virtual Memory: Demand Paging, Page Replacement, Page-replacement Algorithms,
Performance of Demand Paging, Allocation of Frames, Thrashing, Other Considerations
UNIT -11

Processes: Process Concept, Process Scheduling, Operation on Processes

CPU Scheduling: Basic Concepts, Scheduling Criteria, Scheduling Algorithms, Multiple-
Processor Scheduling,

Process Synchronization: Background, The Critical-Section Problem, Synchronization
Hardware, Semaphores, Classical Problems of Synchronization

UNIT - IIT

Deadlocks: System Model, Deadlock Characterization, Methods for Handling Deadlocks,
Deadlock Prevention, Deadlock Avoidance, Deadlock Detection, Recovery from Deadlock
Device Management: Techniques for Device Management, Dedicated Devices, Shared
Devices, Virtual Devices; Input or Output Devices, Storage Devices, Buffering, Secondary-
Storage Structure: Disk Structure, Disk Scheduling, Disk Management, Swap-Space
Management, Disk Reliability

Total
100



UNIT -1V

Information Management: Introduction, A Simple File System, General Model of a File
System, Symbolic File System, Basic File System, Access Control Verification, Logical File
System, Physical File System File-System Interface: File Concept, Access Methods,
Directory Structure, Protection, Consistency Semantics File-System Implementation: File-
System Structure, Allocation Methods, Free-Space Management

TEXT:

1. Silbersachatz and Galvin, “Operating System Concepts”, Pearson, 5th Ed., 2001

2. Madnick E., Donovan J., “Operating Systems”, Tata McGraw Hill, 2001
REFERENCES:

1. Tannenbaum, “Operating Systems”, PHI, 4th Edition, 2000

IAM ESM Total
Code No.: BCA 405 25 75 100
Paper: Business Economics
UNIT I
The Scope and Method of Economics, The Economic Problem: Scarcity & Choice, The Price
Mechanism, Demand & Supply Equilibrium: The concept of Elasticity and its Applications.
The Production Process: Output decisions — Revenues, Costs and Profit Maximisation
Laws of Returns & Returns to Scale; Economies and Diseconomies of Scale.
UNIT II
Market Structure: Equilibrium of a Firm and Price, Output Determination Under Perfect
Competition, Monopoly, Monopolistic Competition & Oligopoly.
UNIT III

Macro Economic Concerns: Inflation, Unemployment, Trade-Cycles: Circular Flow upto Four

Sector

Economy, Government in the Macro Economy: Fiscal Policy, Monetary Policy, Measuring

National

Income and Output.

UNIT IV

The World Economy — WTO, Globalisation, MNCs, Outsourcing, Foreign Capital in India,
Trips, Groups of Twenty (G-20), Issues of Dumping, Export- Import Policy 2004-2009.

TEXT BOOKS:

1. Ahuja H.L., “Business Economics”, S. Chand & Co., New Delhi, 2001

2. Ferfuson P.R., Rothschild, R and Ferguson G.J. “Business Economics”, Mac- Millan,
Hampshire, 1993.

3. Karl E. Case & Ray C. Fair, “Principles of Economics”, Pearson Education, Asia,
2000

4. Nellis, Joseph, Parker David, “The Essence of Business Economics”, Prentice Hall,
New Delhi, 1992.

Code No. : BCA 406 IAM ESM
Paper: Practical - IV 50 50
Practical will be based on following Paper:

1. Java Programming & Website Design (100%)

Total
100



BCA FIFTH SEMESTER

Code No.: BCA 501

IAM ESM Total

Paper: Computer Networks
UNIT -1

Basic Concepts: Components of data communication, distributed processing, standards and
organizations. Line configuration, topology, transmission mode, and categories of networks.
OSI and TCP/IP Models: Layers and their functions, comparison of models.

Digital Transmission: Interfaces and Modems: DTE-DCE Interface, modems, cable modems.
Transmission Media: Guided and unguided, Attenuation, distortion, noise, throughput,
propagation speed and time, wavelength, Shannon Capacity, comparison of media.

UNIT - 11

Telephony: Multiplexing, error detection and correction: Many to one, one to many, WDM,
TDM, FDM, circuit switching, packet switching and message switching.

Data Link control protocols: Line discipline, flow control, error control, synchronous and
asynchronous protocols, character and bit oriented protocols, Link access procedures.

Point to point protocols: Transmission states, PPP layers, LCP, Authentication, NCP.

ISDN: Services, historical outline, subscriber’s access, ISDN, Layers, and broadband ISDN.
UNIT - 111

Devices: Repeaters, bridges, gateways, routers, The Network Layer, Design Issues, Routing
Algorithms, Congestion Control Algorithms, Quality of Service, Internetworking, Network-
Layer in the Internet.

UNIT -1V

Transport and upper layers in OSI Model: Transport layer functions, connection
management, Functions of session layers, Presentation layer, and Application layer.

TEXT BOOKS:

1. A. S. Tanenbaum, “Computer Networks”; Pearson Education Asia, 4th Ed., 2003.

2. Behrouz A. Forouzan, “Data Communication and Networking”, 3rd edition, Tata Mc
Graw Hill, 2004.

REFERENCES:

1. D. E. Comer, “Internetworking with TCP/IP”, Pearson Education Asia, 2001

2. William Stallings, “Data and computer communications”, Pearson education Asia, 7th
Ed., 2002.

25 75

Code No.: BCA 502

Paper: .net programming IAM  ESM
UNIT -1 B
.Net architecture, Namespheres, Assemblies, object oriented features, memory management,
interoperation with IOM, transaction in .NET, Structured exception handling, code access
security.

UNIT -11

VB.NET

Similarities & differences with Visual Basic, windows focus, ADO.NET, working with
databases, object oriented features.

UNIT - 111

ASP.NET

Similarities & difference with ASP, Architecture, web-form, development, XML, databases
interface.

UNIT -1V

C++ NET

Similarities & differences with C/C++, Creating components, window four, menus,
validation, database interface.

100

Total
100



TEXT:

1. A. Chakraborti et. al., “Microsoft NET framework”, PHI, 2002

2. M. Reynolds et. al., “.NET Enterprise”, Wrox/SPD, 2002

REFERENCES:

1. Richard Blaur & Mathew Reynolds, “Beginning VB.net 2003”, 3rd Edition, Wiley
Dream Tech., 2003

2. Chris Willman, John Kauffman, “Beginning ASP.net 1.1 with VB.NET 2003, Wiley
Dream Teach, 2003

3. Chris Ullman, John Kauffman, “Beginning ASP.NET with Visual #.net 2003”, Wiley
Dream Tech, 2003

Code No.: BCA 503 IAM ESM
Paper: Linux Environment 25 75
UNIT-I

UNIX & LINUX:- Overview of UNIX and LINUX Architectures editors and commands,
shell scripts, system administration.

LINUX Internals:

Introduction: - Data structures in LINUX kernel, process management, systems calls
Memory Management:- Architecture independent memory model, virtual address space for a
process, block devices, caching, paging under LINUX.

UNIT-1I

Inter Process Communication:- Synchronization in kernel, communication via files, pipes,
ptrace, system V IPC, and sockets.

UNIT-III

LINUX File System: - Representation of file system in the kernel, Proc and Ext2 file system.
Modules: - Modules in LINUX, debugging.

UNIT-IV

Multiprocessing: - Multiprocessing, symmetric multiprocessing, Changes with respect to
kernel initialization, spooling, message exchange between processes, interrupt handling

TEXT BOOKS:

1. A. Silberschatz, P. B. Galvin, “Operating System Concepts”, John Wiley & Sons
(Asia) Pte. Ltd, 2000

2. Neil Mathew, Richard Stones, “Beginning Linux Programming”, 3rd Edition, Wiley
Dream Tech, 2005

REFERENCES:

1. B. W. Kernighan & R. Pike, “The UNIX Programming Environment”, Prentice Hall
of India, 2000

2. Cox K., “Red Hat Linux Administrator’s Guide”, PHI, 2001

3. M. Beck, “LINUX Kernel Internals”, Addison Wesley, 1997

Total
100



Code No.: BCA 504 IAM ESM Total
Paper: E-commerce 25 75 100
UNIT-I

Introduction to E-Commerce: The Scope of Electronic Commerce, Definition of Electronic
Commerce, Electronic Commerce and the Trade Cycle, Electronic Markets, Electronic Data
Interchange, Internet Commerce, E-Commerce in Perspective.

Business Strategy in an Electronic Age: Supply Chains, Porter’s Value Chain Model, Inter
Organizational Value Chains, Competitive Strategy, Porter’s Model, First Mover Advantage,
Sustainable Competitive Advantage, Competitive Advantage using E-Commerce, Business
Strategy, Introduction to Business Strategy, Strategic Implications of IT, Technology,

Business Environment, Business Capability, Existing Business Strategy, Strategy

Formulation & Implementation Planning, E-Commerce Implementation, E-Commerce
Evaluation.

UNIT -1I

Business-to-Business Electronic Commerce: Characteristics of B2B EC, Models of B2B
EC, Procurement Management Using the Buyer’s Internal Marketplace, Supplier-Oriented
Marketplace, Intermediary-Oriented Marketplace, Just-in-Time Delivery, Other B2B Models,
Auctions and Services from Traditional to Internet-Based EDI, Integration with Back-end
Information Systems, The Role of Software Agents for B2B EC, Electronic Marketing in
B2B, Solutions of B2B EC, Managerial Issues, Electronic Data Interchange (EDI), EDI: The
Nuts and Bolts, EDI & Business.

Intranet and Extranet: Automotive Network Exchange, The Largest Extranet, Architecture
of the Internet, Intranet, and Extranet, Intranet Software, Applications of Intranets, Intranet
Application Case Studies, Considerations in Intranet Deployment, The Extranets, The
Structure of Extranets, Extranet Products & Services, Applications of Extranets, Business
Models of Extranet Applications, Managerial Issues.

UNIT - IIT

Electronic Payment Systems: Is SET a Failure, Electronic Payments & Protocols, Security
Schemes in Electronic Payment Systems, Electronic Credit Card System on the Internet,
Electronic Fund Transfer and Debit Cards on the Internet, Stored-Valued Cards and E-Cash,
Electronic Check Systems, Prospect of Electronic Payment Systems, Managerial Issues.
Public Policy: From Legal Issues to Privacy: EC-Related Legal Incidents, Legal, Ethical &
Other Public Policy Issues, Protecting Privacy, Protecting Intellectual Property, Free Speech,
Internet Indecency & Censorship, Taxation & Encryption Policies, Other Legal Issues:
Contracts, Gambling & More, Consumer & Seller Protection in EC.

UNIT -1V

Infrastructure for EC: It takes more than Technology, A Network of Networks, Internet
Protocols, Web-Based client/ Server, Internet Security, Selling on the Web, chatting on the
Web, Multimedia delivery, Analyzing Web Visits, Managerial issues.

Economics, Global & Other Issues in EC: Competition in Marketspace, Some Issues in
Digital Economy and Success Factors, Impacts on Industry Structure, Intermediaries, and
w.e.f. session 2005-2006 41

Others, virtual Communities, Global Electronic Commerce, Electronic Commerce in Small
companies, Research in EC, The Future of EC

TEXT BOOKS:

1. David Whiteley, “E-Commerce”, Tata McGraw Hill, 2000

2. Eframi Turban, Jae Lee, David King, K. Michale Chung, “Electronic Commerce”,
Pearson Education, 2000



Code No.: BCA 505

Paper: Design and Analysis of Algorithms IAM ESM Total

UNIT -1 25 75
Mathematical Preliminaries: Review of growth functions, Solution of difference equations.
Sorting and Order Statistics Merge sort, Heap sort, Quick sort, radix sort, bucket sort, median
and order statistics.

UNIT -1I

Advanced Data Structures Review of binary search trees, dynamic set operation, red black
trees, binomial heap.

Dynamic Programming Matrix multiplications, longest common subsequence and optimal
polygon triangulation problems.

UNIT - 1II

Greedy Algorithms: Activity selection, Huffman coding, and task scheduling problem.
Amortized Analysis Aggregate, accounting, and potential methods.

UNIT -1V

String Matching, Naive String Matching, Rabin karp and KMP algorithms.

TEXT:

1. T. H. Cormen, C. E. Leiserson, R. L. Rivest, Clifford Stein, “Introduction to
Algorithms”, 2nd Ed., PHI, 2004.

REFERENCES:

1. A. V. Aho, J. E. Hopcroft, J. D. Ullman, “The Design and Analysis of Computer
Algorithms”, Addition Wesley, 1998.

2. Ellis Horowitz and Sartaz Sahani, “Computer Algorithms”, Galgotia Publications,
1999.

3. D. E. Knuth, “The Art of Computer Programming”, 2nd Ed., Addison Wesley, 1998

Code No.: BCA 506 IAM ESM
Paper: Computer Network Security 25 75
UNIT -1

Introduction: Attacks, Services and Mechanism, Model for Internetwork Security.
Cryptography: Notion of Plain Text, Encryption, Key, Cipher Text, Decryption and
cryptanalysis; Public Key Encryption, digital Signatures and Authentication.

UNIT -1I

Net Work Security :

Authentication Application: Kerveros, X.509, Directory Authentication Service, Pretty Good
Privacy, S/ Mime.

UNIT - I

IP security Architecture: Overview, Authentication header, Encapsulating Security Pay Load,
combining Security Associations, Key Management.

Web Security: Requirements, Secure Socket Layer, Transport Layer Security, and Secure
Electronic Transactions.

UNIT -1V

Network Management Security: Overview of SNMP Architecture-SMMPVI1
Communication Facility, SNMPV3.

System Security: Intruders, Viruses and Related Threats, Firewall Design Principles.
TEXT BOOKS:

1. W. Stallings, Networks Security Essentials: Application & Standards, Pearson
Education, 2000

2. W. Stallings, Cryptography and Network Security, Principles and Practice, Pearson
Education, 2000.

100

Total
100



Code No. : BCA 507 IAM ESM Total
Paper: Practical - V 50 50 100

Practicals will be based on following Papers:
1. .net Programming (50%)
2. Linux Environment (50%)

IAM ESM Total
Code No. : BCA 509 0 100 100

Paper: Minor Project
Evaluation will be based on Summer Training held after fourth semester and will be
conducted by the college committee only.

BCA SIXTH SEMESTER

Code No.: BCA 601 IAM ESM Total
Paper: Management Information Systems 25 75 100
UNIT -1

The meaning and role of MIS: What is MIS?. Decision support systems, systems approach,
the systems view of business, MIS Organization within the company.

Management Organizational theory and the systems approach:

Development of organization theory, management and organizational behavior, management,
information, and the systems approach.

UNIT -1I

Information Systems for decision making: Evolution of an information system, Basic
Information Systems, decision making and MIS, MIS as a technique for making programmed
decisions, decision assisting information systems.

Strategic and project planning for MIS: General business planning, appropriate MIS
response, MIS planning — general, MIS planning — details.

UNIT - 11

Conceptual system design: Define the problems, set system objectives, establish system
constraints, determine information needs, determine information sources, develop alternative
conceptual designs and select one, document the system concept, prepare the conceptual
design report.

UNIT -1V

Implementation, evaluation and maintenance of the MIS: Plan the implementation, acquire
floor space and plan space layouts, organize for implementation, develop procedures for
implementation, train and operating personnel, computer related acquisitions, develop forms
for data collection and information, dissemination, develop the files, test the system, cut over,
document the system, evaluate the MIS, control and maintain the system.

Pitfalls in MIS development: Fundamental weaknesses, soft spots in planning, design
problems, implementation: The TAR PIT.

Text book:

1. R. G. Murdick, J. E. Ross and J. R. Clagget, “Information Systems for Modern
Management”, 3rd Edition by, PHI — 1994.

2. Parker, Charles Case, Thomas, “Management Information System: Strategy &

Action”, 2nd Edition, TMH, 1993.



Code No.: BCA 602 IAM ESM
Paper: Computer Graphics & Multimedia Applications 25 75
UNIT -1

Introduction: The Advantages of Interactive Graphics, Representative Uses of Computer
Graphics, Classification of Applications, Development of Hardware and Software for
Computer Graphics, Conceptual Framework for Interactive Graphics, Overvie w, Scan
Converting Lines, Scan Converting Circles, Scan Converting Ellipses.

Graphics Hardware

Hardcopy Technologies, Display Technologies, Raster-Scan Display Systems, The Video
Controller, Random-Scan Display Processor, Input Devices for Operator Interaction, Image
Scanners, Working exposure on graphics tools like Dream Weaver, 3D Effects etc.
Clipping

Southland-Cohen Algorithm, Cyrus-Beck Algorithm, Midpoint Subdivision Algorithm
UNIT -1I

Geometrical Transformations

2D Transformations, Homogeneous Coordinates and Matrix Representation of 2D
Transformations, Composition of 2D Transformations, The Window-to-Viewport
Transformation, Efficiency, Matrix Representation of 3D Transformations, Transformations
as a Change in Coordinate System.

UNIT - I

Representing Curves & Surfaces

Polygon Meshes, Parametric Cubic Curves, Quadric Surfaces.

Solid Modeling

Representing Solids, Regularized Boolean Set Operations, Primitive Instancing, Sweep
Representations, Boundary Representations, Spatial Partitioning Representations,
Constructive Solid Geometry, Comparison of Representations, User Interfaces for Solid
Modeling.

UNIT -1V

Introductory Concepts: Multimedia, Defintion, CD-ROM and the multimedia highway,
Uses of Multimedia, Introduction to making multimedia — The stages of Project, the
hardware & software requirements to make good multimedia, Multimedia skills and training,
Training Opportunities in Multimedia, Motivation for Multimedia usage

TEXT BOOKS:

1. Foley, Van Dam, Feiner, Hughes, Computer Graphics Principles & Practice, 2000.

2. Ralf Skinmetz and Klana Naharstedt, “Multimedia: Computing, Communications and
Applications”, Pearson, 2001

REFERENCES BOOKS:

1. D. Harn & Baker: Computer Graphics, Prentice Hall of India, 1986.

2. D.J. Gibbs & D.C. Tsichritzis: Multimedia Programming Object, Environment &
Framework, 2000

3. Foley, J.D. & Van Dam, A: Fundamentals of Interactive Computer Graphics.

4. Rogers & Adams, “Mathematical Elements for Computer Graphics”, McGraw Hill,
1989.

5. Tay Vaughan, “Multimedia: Making it Work”, TMH, 2000.

Total
100



Code No.: BCA 603 IAM ESM Total

Paper: Mobile Computing 25 75

UNIT 1:

Introducing the Mobile Internet: The Mobile Internet is here, The Rise of Mobile data. Key
Services for the mobile Internet, Business opportunities.

UNIT 2:

WAP: the Mobile Internet Standard: Making the Internet Mobile: Challenges and Pitfalls,
Overview of the Wireless Application Protocol

UNIT 3:

Implementing WAP Services: The Wireless Markup Language, Enhanced WML: WML
Script and WTALI User Interface Design: Marking

Wireless Applications Easy to Use.

UNIT 4:

Advanced WAP: Tailoring Content to the Client, Push Messaging, Wireless Telephony
Applications, Building and Deploying End-to-End WAP Services.

Where Next: The Mobile Internet Future

TEXT BOOK:

1. Sandeep Singhal, “The Wireless Application Protocol, Writing Applications for
Mobile Internet”, Pearson Education, 2000

Code No.: BCA 604 IAM ESM
Paper: Internet Programming 25 75
UNIT -1

Microsoft Visual InterDev: Web servers, Creating a project, Use of project Explorer,
Toolbox window, Site design

Java Script., Data types, Control structures, Functions, Arrays, and Objects.

UNIT - 11

DHTML: CSS, Object Model collection, event model, filter and transitions, data
binding with tabular data control.

VB script and its utility functions.

UNIT - 11

Web servers- PWS set up, publishing information, and publishing Internet
information server.

Database: registering ODBC, database, ADO (active X data objects)

ASP-Active server pages, client side and server side programming.

UNIT -1V

XML-Structuring data, DTD’s using XML with HTML and CSS, XML parsers.
Servlets.

TEXT BOOKS:

1. H.M.Dietel, P.J.Dietel, T.R.Neito, “Internet and worldwide web — how to program”,
Addison Wiley, 2000.

2. H.Schildt, The complete Java2 reference, TMH, 1998.

100

Total
100



Code No.: BCA 605

Paper: Knowledge Management & New Economy IAM ESM
INSTRUCTIONS TO PAPER SETTERS: 25 75
UNIT -1

Business Intelligence and Business Decisions; Modelling Decision Processes; Decision
support systems; Group decision support and Groupware Technologies.

UNIT - 11

Executive Information and support Systems; Business Expert System and Al, OLTO &
OLAP; Data Warehousing; Data Marts..., Data Warehouse architecture; Tools for data
warehousing.

UNIT - II1

Multi-dimensional analysis; Data mining and knowledge discovery; Data mining and
Techniques; Data Mining of Advance Databases.

UNIT -1V

Knowledge Management Systems: Concept and Structure KM systems, techniques of
knowledge management appreciation & limitation.

TEXT BOOKS:

1. Decision support system, EIS, 2000

2. W. H. Inmon, “Building Data Warehousing”, Wiley, 1998.

3. Han, Jiawei, Kamber, Michelinal, “Data Mining Concepts & Techniques”,

Harcourt India, 2001

Code No.: BCA 606
Paper: Artificial Intelligence
UNIT - I 25 75 100
Overview of A.L: Introduction to Al, Importance of Al, Al and its related field, Al
techniques, Criteria for success.

Problems, problem space and search: Defining the problem as a state space search,
Production system and its characteristics, Issues in the design of the search problem
Heuristic search techniques :Generate and test, hill climbing, best first search technique,
problem reduction, constraint satisfaction

UNIT - 11

Knowledge representation: Definition and importance of knowledge, Knowledge
representation, Various approaches used in knowledge representation, Issues in knowledge
representation

Using Predicate Logic :Represent ting Simple Facts in logic, Repsenting instances and isa
relationship, Computable function and predicate.

UNIT - III

Natural language processing :Introduction syntactic processing, Semantic processing,
Discourse and pragmatic processing

Learning: Introduction learning, Rote learning, Learning by taking advice, Learning in
problem solving, Learning from example-induction, Explanation based learning

UNIT - IV

Expert System: Introduction,Repsenting using domain specific knowledge,Expert system
shells.

LISP and other Al Programming Language

Text Book:

1. E. Rich and K. Knight, "Artificial intelligence", TMH, 2nd ed., 1999.

Reference:

1. D.W. Patterson, "Introduction to Al and Expert Systems", PHI, 1999

2. Nils J Nilsson ,"Artificial Intelligence -A new Synthesis" 2nd Edition (2000),

Harcourt Asia Ltd.

IAM ESM Total

Total
100



IAM ESM Total

.: BCA
Code No CA 607 50 50 100

Paper: Practical — VI

Practical will be based on following Paper:

1. Computer Graphics & Multimedia Applications (50%)
2. Electives (50%)

IAM ESM Total
Code No. : BCA 608 0 200 200

Paper: Major Project
Evaluation of the major project will have weight on following criteria
(D Internal examiner (30%)
(IT) External examiner (20%)
(IIT) ~ Project Report (15%)
(IV)  Presentation & Viva voce (35%)
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B.SC. (HONS.) GEOLOGY SYLLABUS
MANIPUR UNIVERSITY

B.SC. (Hons) GEOLOGY SYLLABUS, SEMESTER SYSTEM

The B.Sc. (Hons.) Geology shall be imparted to the students for three academic sessions
consisting of six semesters. Candidates will be examined and evaluated on grade point basis
at the end of each semester in the different courses of theory and practical as per
marks/credits given against each course. The B.Sc. (Hons.) Geology will consist of (a) Core
Courses and (b) Geological Field Work.

a) The core courses will be compulsory for all the students. There will be eleven
theories and six practical papers in the core courses. Papers carrying 100 marks will
be of 4 credits, 75 marks 3 credits and 25 marks 1 credit covering major branches of
Geology. There will be total 1000 marks distributed in 40 credits.

b)  Geological field work will be compulsory at the end of |, lll, IV, and VI semesters.
The students who fail to attend the geological field works, their results will be
withheld. The geological field work will be conducted inside or outside the state
depending upon the purpose. The semester breaks can also be utilized for

The scheme of papers shall be as follows:

FIRST SEMESTER

THEORY
Paper Code Title Marks
GL-101 General Geology, Structural Geology & Geomorphology 75
(Theory)
General Geology 25
Structural Geology 25
Geomorphology 25
PRACTICAL:
Geomorphology Structural Geology & Field Work 25
Geomorphology 8
Structural Geology 10
Field Work (for 3 days) 4
Viva Voce 3




SECOND SEMESTER

THEORY

Paper Code Title Marks
Descriptive & Optical Mineralogy, Crystallography and

GL-202 Geochemistry 75

(Theory)
Descriptive Mineralogy 8
Optical Mineralogy 8
Crystallography 6
Viva voce 3

THIRD SEMESTER

THEORY

Paper Code Title Marks

GL-303 Petrology 75

(Theory)
Igneous Petrology 25
Metamorphic Petrology 25
Sedimentary Petrology 25

PRACTICAL
Petrology and Field Work 25
Igneous Petrology 6
Metamorphic Petrology 6
Sedimentary Petrology 6
Field Work (for 3 days) 4
Viva voce 3




FOURTH SEMESTER

THEORY
Paper Code Title Marks
GL-404 Palaeontology and Stratigraphy 75
(Theory)
Palaeontology 35
Stratigraphy 40
PRACTICAL
Palaeontology, Stratigraphy and Field Work 25
Palaeontology 12
Stratigraphy 6
Field Work (for 3 days) 4
Viva voce 3
FIFTH SEMESTER
THEORY
Paper Code Title Marks
GL-(H) 505 Structural Geology, Tectonics and Petrology 100
(Theory)
Structural Geology and Tectonics 25
Igneous Petrology 25
Sedimentary Petrology 25
Metamorphic Petrology 25
GL-(H) 506 Economic and Fuel Geology, Mineral Economics and
Mining Geology 100
(Theory)
Economic Geology 30
Mineral Economics 20
Fuel Geology 30
Mining Geology 20
PRACTICAL
GL-(H) 507  Structural and Economic Geology, Petrology and Field Work 100
(Practical)
Structural Geology 25
Petrology 30
Economic Geology 15
Field Survey 10
Field Work (to visit mines etc. for 1 week) 15
Viva voce 5




SIXTH SEMESTER

THEORY
Paper Code Title Marks
GL-(H) 608 Geophysics, Engineering Geology and Hydrogeology 100
Geophysics 30
Engineering Geology 40
Hydrogeology 30
GL-(H)609 Environment & Quaternary Geology, Photogeology, Remote
Sensing and Computer Application 100
Environmental Geology 25
Quaternary Geology 25
Photogeology, Remote Sensing 25
Computer Application 25
PRACTICAL
GL-(H) 610 Geophysics, Hydrogeology, Photogeology, Remote Sensing,
GIS, Seminar and Field Work 100
(Practical)
Geophysics 20
Hydrogeology 25
Photogeology, Remote Sensing, GIS 25
Seminar 15
Field Work (for 3 days) 10
Viva voce 5




SEMESTER-I

GL-101: GENERAL GEOLOLGY, STRUCTURAL GEOLOGY AND
GEOMORPHOLOGY 75

Unit-1 General Geology 25

Introduction to Geology,scope, sub-disciplines and relationship with other branches of
science. Earth in the solar system, its origin, size, shape, mass and density, Internal
constitutions of the Earth. Convections in the Earth's core and production of magnetic field;
Composition of Earth in comparison to other bodies in the solar system; Origin of
hydrosphere and atmosphere, biosphere; Origin of oceans, continents and mountains; Age
of the earth; Radioactivity and its application in determining the age of the earth;
Earthquakes - cuases, geological effects and their measurement, distribution of earthquake
belts; Volcanoes - types, causes and geological effects, distribution of volcanic belts;
Relationship of earthquakes with vocanic belts; Weathering erosion; Soil - formation, profile
and types; Geological time scale; Major events in the earth's history.

Unit-2 Structural Geology 25

Introduction, sope and objectives of structural geology. Primary (non-diastophic) structures
of sedimentary and igneous rocks and their uses. Concept of dip and strike, contour and
stratum contour maps. Concept of lamination, stratification and bedding. Different types of
bedding. Overlap and offlap. Topography and its representation; Outcrop, effects of
topography on outcrop. Folds- definition and description Concept of pitch and plunge.
Classification of folds with special reference to morphological/geometric/genetc
classification. Faults - definition and description; types and classification of faults. Joints -
definition, description, classification, genesis and uses. Unconformity - definition, types,
recognition and utilities. Offlap and Overlap; Outlier and inlier.

Unit-3 Geomorphology 25

Basic concepts of geomorphology. Exogenic and endogenic geomorphic processes; Evolution
of landscape; A detailed account of the geological work of natural agencies — groundwater
and springs, rivers, glaciers, lakes, oceans and wind, and landforms associated with them.
Geomorphic cycles, soil and soil forming processes. Geomorphic sub-divisions of India and
their salient features. Origin and classification of mountains; Concept and theories of
isostasy; continental drift theory, sea floor spreading and brief idea about plate tectonics
and distribution of plates; various structures associated with different plate boundaries.
Origin and significance of mid oceanic ridges, trenches and island arc; expanding and
contracting earth. Mitigation of environment hazards — earthquakes, landslides, floods.



PRACTICALS 25

Geomorphology 8

Study of important geomorphological models. Identification and interpretation of
geomorphic features from the topographical map. Identification of different drainage
patterns. Reading topographical maps of the Survey India. Concept of contour, scale and
other topographic features. Preparation of slope maps. Preparation of longitudinal and cross-
valley and superimposed profiles. Recognition of regional erosion surfaces.

Structural Geology 10
Study of clinometer and Brunton compass. Concept of stratum/structural contour maps.

Completion of geological outcrop maps. Study and interpretation of geological maps-
geological cross-section containing folds, faults, unconformities, dykes and sills.
Determination of heave and throw of faults.

Field Work 4

Pertaining to study on primary sedimentary structures, secondary structures like folds,
faults, unconformity, joints, etc. Measurement of strikes direction, dip direction and amount
of dip of planar rock surfaces.

Viva voce 3

Books Recommended

Billings, M.P. (1972): Structural Geology, Prentice Hall.

Bhatta, B., (2008). Remote Sensing and GIS. Oxford, New Delhi.

Bloom, A.L. (1998). Geomorphology: A systematic Analysis of Late Cenozoic Landforms (3"
Edition), Pearson Education, Inc.

Davis, GR. (1984). Structural Geology of Rocks and Region, Ohn Wiley

Dennis, J. G. (1972): Structural Geology, Ronald Press Company, New York.

Ghosh, SK. (1993). Structural geology: fundamentals and modern developments. Pergamon

Press, London
Gupta, R.P. (2003). Remote Sensing Geology. 2nd Ed., Springer-Verlag, Heidelberg, Germany.

Hills, E.S. (1963)

Elements of Structural Geology, Farrold and Sons, London.

Holmes, Arthur (1992): Principles of Physical Geology, Vol. 1, Chapman and Hall, London.
Kale, VS. and Gupta, A. (2001). Introduction to Geomorphology. Orient Longman Ltd.
Leet, L.D. and Judson, S. (1969): Physical Geology, Prentice Hall.

Ramsay, J.G. and Huber, M.I. (2000): Techniques of Modern Structural Geology, Vol. lll,
Academic Press.

Ritter, Dale F. (1986): Processes of Geomorphology. Wm C. Brown Publ.

Singh, S (2001): Geomorphology, Prayag Pustak Bhandar, Allahabad

Ruhe, R. V. (1975): Geomorphology, Houghton Miffin Co., Boston

Singh, R. P. (1995): Structural Geology, A Practical Approach, Ganga Kaveri Publ., Varanasi.
Sparks (1960): Geomorphology, Longmans, London



SEMESTER-II

GL-202: DESCRIPTIVE MINERALOGY, OPTICAL MINERALOGY
CRYSTALLOGRAPHY AND GEOCHEMISTRY 75

Unit-l Descriptive Mineralogy 25

Minerals, definition and classification: Common physical properties of minerals.
Classification of Minerals and silicates. Mode of occurrence and genesis. Study of physical,
chemical and optical properties or the following minerals (group/species)-silica, feldspars,
feldspathoids, micas, amphiboles. pyroxenes, olivine, garnet, beryl, topaz, tourmaline,
zircon, apatite, fluorite, calcite, dolomite, gypsum, zeolite, corundum, spinel, etc.

Unit-2 Optical Mineralogy 25
Nature of light wave: wave surface in isotropic and anisotropic minerals. electro-Magnetic

spectrum, simple harmonic motion. Reflection, refraction, total internal reflection. Becke's
effect. Double refraction, Nicol prism, Petrographic microscope and its handling. Polarization
of light - ordinary and polarized lights. Absorption, dispersion, pleochroism. quartz-wedge,
Mica plate and gypsum plate compensation. Optical properties of some common rock
forming minerals (quartz, orthoclase, microcline, plagioclase, garnet, biotite, muscovite,
augite, hypersthene, hornblende, olivine and calcite). Uniaxial and biaxial interference
figures.

Unit-3 Crystallography & Geochemistry 25
Crystallography 15

Definition of a crystal. Crystalline and non-crystalline forms and their formation. Crystal
growth theory. Bravais (Space) lattices and internal structure of the crystals. External forms
and symmetry. Crystallographic axes, axial ratio, crystal indices/ parameters, Miller Indices.
Crystal forms and crystal habit. Zoned crystals and twinned crystals. Laws of twinning.
Composite crystals. The seven crystal systems and study of 32 classes.

Geochemistry 10

Definition and scope of the subject, composition of earth and cosmos, periodic table, crystal
bonding. co-ordination principle, radius ratio, polymorphism, pseudomorphism, solid
solution and isomorphism, geo-chemical classification of elements. chemical and
mineralogical phase rule.

PRACTICALS 25

Descriptive Mineralogy 8
Study of physical properties and identification of minerals in hand specimen. Determination

of specific gravity of common minerals.
Optical Mineralogy 8

Use of polarizing microscope. Study of optical properties or important rock forming minerals
Crystallography 6

Study of elements of symmetry of representative crystals from each system. Determination
or interfacial angles.

Viva voce 3



Books Recommended
Berry, L.G. Mason. B. and Dietrich. R. V. (1982): Mineralogy. CBS Publ.

Dana. E.S. and Ford. W.E. (2002): A textbook of Mineralogy (Reprints)
Deer. W. A. Howie. R. A. and Zussman. J: An introduction to the rock forming minerals. ELBS

publication. 1962-1963.

Kerr. P. F. (1977): Optical Mineralogy. McGraw Hill.

Moorhouse. W.W. (9151): Optical Mineralogy, Harper and Row Publ.

Nesse. D. W. (1986): Optical Mineralogy, McGraw Hill.

Phillips. F.C (1971): Introduction to Crystallography, Longman Group Publ.

Read, H.H. (1968): Rutley's Element of Mineralogy (Rev. Ed.), ThO1lnas Murby and Co.
Verma, P.K., Optical mineralogy, CRC press 2009

SEMESTER-III

GL-303: PETROLOGY 75

Unit-l  Igneous Petrology 25

Introduction and scope of the subject. Forms, structures and textures of igneous rocks.
Composition and constitution of Magma. Formation and classification of igneous rocks.
Phase rule and its application to H,0 system. Crystallization or Uni-component and Bi-
component magma system. Bowen's Reaction Principles. Magmatic differentiation and
assimilation: Brief petrographic description and petrogenesis of common igneous rocks -
granite, granodiorite, diorite, syenite. rhyolite, trachyte, gabbro, dolerite, basalt, pyroxenite
and peridotite.

Unit-2 Sedimentary Petrology 25

Introduction and scope of the subject. Sedimentary processes: origin, transportation and
deposition of sediments and brief study on environment of deposition. Lithification and
diagenesis of sediments. Composition, texture and primary structures of sedimentary rocks.
Classification of sedimentary rocks. Study on important clastic and non-clastic sedimentary
rocks. Concept of shape, size. roundness and sphericity of sedimentary particles.

Unit-3 Metamorphic Petrology 25
Introduction and scope of the subject. Detinition ot Metamorphism, Agents and types ot

metamorphism. Concept of depth zone and grade of metamorphism. Classification of
metamorphic rocks. Texture, structure and nomenclature of metamorphic rocks. Common
metamorphic rocks and their protoliths such as slate, phyllite, schist, gneiss, hornfels,
marble, quartzite with some important Indian type rock. Stress and anti-stress minerals.
Thermal and regional metamorphism of argillaceous, calcareous sediments and basic and
ultrabasic rocks.



PRACTICALS 25

Igneous Petrology 6
Study or petrological microscope. Megascopic and microscopic study or the following rock

types: Granite, syenite, diorite, gabbro peridotite, rhyolite, trachyte, dolerite, basalt, dunite,
serpentinite. etc.

Metamorphic Petrology 6
Megascopic and Microscopic study of the following rock types: Slate, phyllite. schists gneiss

quartzite, Marble.

Sedimentary Petrology 6

Study of sedimentary structures from hand specimens, photographs and drawings.
Megascopic and microscopic study of the following rock types: Sandstone, shale, siltstone,
limestone, conglomerate and breccia.

Field Work 4

Pertaining to study on identification of different kinds of rocks in the field, collection of rock
samples.

Viva voce 3

Books Recommended

Best, Myron G. (2002): Igneous and Metamorphic Petrology, Blackwell Science.
Blatt, H. and Tracy, R.J. (1996): Petrology (Igneous, Sedimentary, Metamorphic), W.H.

Freeman and Co., New York

Bose M.K. 1997. Igneous Petrology. World Press

Bucher K. and Martin F. 2002. Petrogenesis of Metamorphic rocks. Springer-Verlag
Publication

Ehlers, E.G. & Blatt, H (1982): Igneous, Sedimentary and Metamorphic Petrology, CBS Publ.
Huang: (1962): Petrology, McGraw Hill Book Co.

Lindholm, R.C., 1987, A practical approach to sedimentology, Allen and Unwin, London
Nockold, Knox and Chinner (1978): Petrology for students, Cambridge Univ. Press.
Pettijohn, F. J. 1975, Sedimentary Rocks, 3"edn. CBS Publ. New Delhi.

Winkler, H. G.F. (1967): Petrogenesis of Metamorphic Rocks, Springer—Verlag



SEMESTER-IV
GL-404: PALEONTOLOGY AND STRATIGRAPHY 75

Unit-l  Principles of Palaeontology & Stratigraphy 25

Definition, sub-divisions and scope of Palaeontology, its relationship with other sub-
disciplines of geology; Fossils, definition, kinds (body and trace fossils); various modes of
preservation of fossils - their collection, preparation and preservation. Index fossils and its
significance. Principles of stratigraphy; modern stratigraphic classification. Geological time
scale; Elements of stratigraphic classification; Rock units, time units and time rock units.
Brief outline of the standard geologic column of the Indian Stratigraphic sequences. Indian
stratigraphic code and nomenclature. Methods of collecting stratigraphic data; Identification
of stratigraphic contact.

Unit-2 Palaeontology 25

A detailed study of the morphology and geological distribution of the following
phylum/classes/orders - Brachiopoda, Mollusca (class - Pelecypoda and Gastropoda);
Arthropoda (class —Trilobita). General Morphology, classification and significance of
foraminifera. Concept of micro-palaeontology. A brief account of vertebrate life through
ages. Vertebrate records of India and study Of the evolution of horse, man and elephants.
Concept of palaeobotany. Classification of plant kingdom. Systematic position, description
and stratigraphic significance of the following plant fossils -Glossopteris, Gangamopteris,
Ptyllophyllum Vertebraria, Schizoneura, Stigmaria, and Nilssonia . Morphology and palaeo-
environmental significance of important trace fossils of Skolithos, Cruziana and Nereites
ichnospecies. Application of palaesontology with special reference to sequence stratigraphy,
correlation, palaeo-ecology and palaeo-biogeographic reconstructions.

Unit-3 Indian Stratigraphy 25
Connotation of the terms Archean, Dharwar, Cuddapah, Vindhyan. Gondwana. Study of the

following supergroups of Indian Precambrian rocks with special reference to lithology,
tectonics and economic significance - Dharwar of Karnataka, Cuddapah of Andhra Pradesh
and Vindhyan of Son valley, Singhbhum, Assam plateau. Gondwana Supergroup and Tertiary
of Manipur. Elements of facies concept in stratigraphy.

PRACTICALS 25

Paleontology 12
Study of morphological characters of about 30 genera pertaining to Trilobita, Graptoloidea.

Echinoidea, Anthozoa, Bivalves, Gastropods, Cephalopods, Brachiopods, Mega foraminifers.
Morphological study and identification of the following plant fossils — Glossopteris,
Gangamopteris; Vertebraria, Nilssonia, etc.; and trace fossils — Skolithos verticalis,
Thalasinoides paradoxicus, Ophiomorpha nodusa, etc.

Stratigraphy 5

Preparation of lithostratigraphic maps of India showing distribution of the following-
Dharwar Supergroup, Cuddapah Supergroup, Vindhyan Supergroup, Gondwana, Tertiaries.
Sequence stratigraphic interpretation of measured lithocolumn of selected sections in
Manipur.

10



Field Work 5

Pertaining to study on collection and identification of fossils; preparing lithocolumn for
sequence stratigraphic interpretations.

Viva voce 3

Books Recommended

Black, R.M. (1988): The Elements of Palaeontology, Cambridge Univ.

Boggs, S. (2001): Principles of Sedimentology and Stratigraphy, Prentice Hall.

Clarkson, E.N.K. (1986): Invertebrate Palaeontology and Evolution, Allen and Unwin Publ.
Dunbar, C.0. and Rodgers, J. (1957): Principles of Stratigraphy, John Wiley and Sons.
Jain, P.C. and Anantharaman, M.S. (1983): Palaeontology: Evolution and Animal Distribution.
Vishal Publ.

Krishnan, M.S. (1968): Geology of India and Burma, Higgibothon, Madras.

Kumar, R. (1985): Historical Geology and Stratigraphy of India, Wiley Eastern Ltd.

Moore, R.C., Lalicker, C.G. and Fischer, A.G. (1997): Invertebrate Fossils. CBS Publ.

Nield. E.W. and Tucker, V.C.T. (1985): Palaeontology: An Introduction. Pergmon Press.

SEMESTER -V
GL-(H) 505: STRUCTURAL GEOLOGY, TECTONICS AND PETROLOGY 100

Unit-l  Structural Geology & Tectonics 25

Minor structures associated with folds and recognition of folds in the field. Simple
mechanics of folding. Rock deformation. Recognition of faults in the field. Simple mechanics
of faulting. Minor structures associated with faults. Differentiation of faults and
unconformities in the field. Association of joints with major structures. Genesis and
utilization of cleavage/foliation. Basic concepts of stress and strain and their uses in
structural geology. Effects of faulting on the outcrops; Geometric and genetic classification
of joints; Foliation, descriptive terminology, origin and relation to major structures;
Stereographic projection and its use in structural analysis.

Concept of tectonics/geo-tectonics. Brief studies on isostasy, geosynclines, continental drift
theory. expanding and contracting earth, island arc, sea floor spreading, paleo-climate.
Concept of plate tectonics and various structures associated with different plate boundaries.
Brief idea about tectonic framework of the Himalayas and the Indo-Myanmar Ranges.

Unit-2 Igneous Petrology 25

Physical properties, genesis, evolution and types of magma, igneous cumulates, liquid
immiscibility, pneumatolitic action, magmatic assimilation and mixing of magmas Concepts
of rock series and rock association; Phase equilibrium in one (SiO,), two (Di-An, Fo-Silica, Ab-
An) and three (Di-Ab-An and Di-Fo-An) component silicate systems. Elements of
thermodynamics in magmatic crystallization. UGS mineralogical (QAPF) and chemical (total
alkali-silica diagram) classification schemes; Common igneous textures; Detailed
petrographic description of granite, granodiorite, diorite, syenite, phonolite, gabbro, norite,
dolerite, basalt, andesiste, dunite, pyroxenite, peridotite, komatite, trachyte, rhyolite and
dacite.

11



Unit-3 Metamorphic Petrology 25

Phase rule and Goldschmidt's mineralogical phase rule; Chemical equilibrium in
metamorphism. Principles of metamorphic reactions, metamorphic facies and metamorphic
facies series; Graphical representation of mineral assemblages in ACE AKF, AFM diagrams;
Prograde, retrogade and polymetamorphism. Metamorphic differentiation and concept of
Metasomatism. Metamorphism and melting, origin of migmatities. Progressive
metamorphism of (a) Pelitic rocks in K,0 — FeO — MgO — Al,0; — Si O, system, (b) Basic rocks
in Ca0 — Feo - MgO — Al,0; — Si O, system, (c) Calcareous rocks in CaO — Mg0O — Si O, —
CO, — H,0 system, (d) Ultramafic rocks in MgO — Al,0; — Si O, — H,0 system.

Unit-4 Sedimentary Petrology 25

Processes or formation of sedimentary rocks. Classification of rudaceous, arenaceous,
argillaceous and calcareous rocks. Sedimentary Structures and Paleocurrent analysis.
Mineralogical characteristics, textures, and diagenesis or sedimentary rocks, Heavy minerals
and provenance interpretations. Techniques of grain size analysis and graphical
representations. Petrographic details of important siliciclastic and carbonate rocks such as -
conglomerate, breccia, quartz-arenite, arkose, lithic arenite, quartzwake, felspathicwacke,
lithicwacke, mudrocks / shale, limestones, crystalline, micritic and sparitic.

GL-(H) 506: ECONOMIC GEOLOGY, MINERAL ECONOMICS, FUELS
GEOLOGY, MINING AND EXPLORATION GEOLOGY 100

Unit-l Economic Geology 25

Scope of the subject. Definition of ore, ore mineral and gangue. Tenor of ore. Classification
of ore deposits. Mineralization and mineral deposits. Concept of syngenetic and epigenetic
deposits. Forms and structures of mineral deposits. Brief idea about ore forming processes -
magmatic, metasomatic, metamorphic, hydrothermal, placer, residual deposits and
oxidation and supergene suphide enrichment. Concepts of metallogenic epoch and province.
Paragenesis, paragenetic sequence and zoning in metallic ore deposits.

Study of Indian deposits of the following ores and minerals with reference in their geology,
mode of occurrence, distribution, uses of - magnetite, hematite, chromite, psilomalane,
pyrolusite, chalcopyrite, galena, sphalerite, native gold, magnesite, bauxite, pyrite,
diamond, muscovite, beryl, fluorite, gypsum, barite. halite, phosphorite, talc, kyanite,
graphite, asbestos, monazite and corundum: Precious and Semi-precious minerals.

Unit-2 Mineral Economics 25

Study of important industrial minerals of India with particular reference to the industries
cement. glass and ceramics, refractory, fertilizer and building stones, chemicals and
gemstones. Significance of minerals in national economy. Demands, supply and substitute of
minerals. Resources and reserves, their classification.

12



Unit-3 Fuel Geology 25

Fundamentals of coal petrology, origin of Coal. Stratigraphy of Coal Measures. Overview of
Indian coal deposits. Origin of petroleum and natural gas, surface indicators of oil shows,
migration of oil, petroleum reservoirs and various types of oil traps. Onshore and off-shore
distribution of petroliferous basins in India. A brief study of atomic fuels.

Unit-4 Mining and Exploration Geology 25

Relationship between geology and mining. Different terms used in mining. Concept of
Mining methods - surface mining and alluvial mining, mineral sand. open pit and open cast
mining and underground mining. Fundamentals of geological, geochemical and geophysical
techniques employed in exploration of mineral deposits.

GL-(H) 507(P) PRACTICALS 100

Structural Geology 20

Exercises on structural geology problems: Graphic solutions of dip and strike problems.
Three and four points problems of thickness determination. Stereographic projection of
structural data. Plotting of fold limbs, faults, joints/fractures. Evaluation of pitch and plunge
from stereographic map. Concept of a and R diagrams.

Igneous Petrology 10
Calculation of C.I.P.W. norm of oversaturated rocks. Calculation of Niggli value of rocks.

Metamorphic Petrology 10
Megascopic and microscopic study of metamorphic rocks - slate, phyllite, schist. gneiss,

marble, quartzite, charnockite, hornfels, khondalite.

Sedimentary Petrology 10
Grain size analysis and preparation of histogram, frequency curves on the basis of grain size

data. Presentation or palaeocurrent data. Examination of some common heavy minerals in
grain mounts.

Economic Geology 20
Study of ore and economic minerals in hand specimens as detailed in the theory syllabus;

Preparation of maps showing distribution of important metallic and non-metallic deposits
and important coal and oil fields of India.

Surveying 10
Using Plane Table, Prismatic Compass and Dumpy Level.

Field Work 15
Visit to mine
Viva voce 5

13



Books Recommended

Arogyaswami, R.P.N. 1996 Courses in Mining Geology. 4th Ed. Oxford-IBH.

Billings, M.P. (1972): Structural Geology,

Bjorlykke, Sedimentary and Petroleum Geology.

Brown, C. and Dey, A.K. (1955): Indian Mineral Wealth, Oxford Univ.

Clark, G.B. 1967. Elements of Mining. 3rd Ed. John Wiley & Sons

Ghosh, S.K. (1993): Structural Geology, Pergamon Press, New York.

Gokhale, K.V.G.K. and Rao, T.C. (1983): Ore Deposits of India, East West Press Pvt. Ltd.
Jensen, M.L., Bateman, Bateman, and A.M. (1981): Economic Mineral Deposits, John Wiley
and Sons.

Krishnaswamy, S. (1979): India's Minerals Resources, Oxford and IBM Publ.

Leet, L.D. and Judson, S. (1969): Physical Geology, Prentice Hall.

Mallory, B.F and Cargo, D.N. (1979): Physical Geology, McGraw Hill.

Monrow, James S. (1986): Physical Geology: Exploring the Earth, Booke Cole, Australia.
McKinstry, I-I.E. 1962. Mining Geology (2nd Ed.) Asia Publishing House.

Mookherjee, A. (2000): Ore Genesis-A Holistic Approach, Allied Publisher.

Ranisay, J.G. and Huber, M.I. (2000): Techniques of Modern Structural Geology, Vol. Ill.

Academic Press.
Sharma. N.L. and Ram, K.V.S. (1972): Introduction to India's Economic Minerals, Dhanbad

Publ.
Sitter, L. U. De (1959): Structural Geology, Mc Graw Hill Publ.
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SEMESTER-VI
GL-(H) 608: GEOPHYSICS, ENGINEERING GEOLOGY AND HYDROGEOLOG) 100

Unit-l Geophysics 25

Interrelationship between geology and geophysics. Role of geological and geophysical data
in explaining geodynamical features of the earth. General and Exploration Geophysics-
Different types of Geophysical methods like: Gravity, Magnetic, Electrical and Seismic, their
principles and applications. Physical properties of rocks and minerals giving anomalies
leading to the idea of geophysical properties. Application of geophysical methods in oil, gas,
minerals and groundwater explorations.

Unit-2 Engineering Geology 25
Geology vs Engineering. Role of Engineering geologists in planning, design and construction

of major man-made structural features. Elementary concepts of rock mechanics and rock
engineering. Soil mechanics. Site investigation, characterization and problems related to civil
engineering projects: foundation treatment, geological and geotechnical investigations for
dams, reservoirs and spillways, tunnels, underground caverns, bridges, highways, shorelines.

Unit-3 Engineering Geology 25
Environmental considerations related to civil engineering projects. Construction materials.

Geological hazards (landslides and earthquakes) their significance, causes and
preventive/remedial measures. Slope stability studies and Earth-quake Zonation and
aseismic design of structures. Recent trends in geotechnical engineering. Case histories
studies with Indian examples.

Unit-4 Hydrogeology 25

Definition of hydrogeology, geohydrology and hydrology; Hydrological cycle and
groundwater in the hydrological cycle; Hydrological parameters - Precipitation, evaporation,
transpiration and infiltration: Origin and age of groundwater; Vertical distribution of
groundwater; Types of aquifers: Water bearing properties of rocks - Porosity and
Permeability; springs and their formations; Darcy's law and its validity; Dissolved constituent
of groundwater; Salinization of groundwater. Groundwater provinces of India.

GL-(H) 609: ENVIRONMENTAL GEOLOGY, QUARTERNARY GEOLOGY,
PHOTOGEOLOGY, REMOTE SENSING AND COMPUTER 100

Unit-l  Environmental Geology 25
Fundamental concept of Environmental Geology. Environmental hazards caused by earth

processes viz., River, Landslide, Volcanoes, Cyclone. Pollution - sediments, ground water,
solid waste disposal, radioactive waste, water management. Mineral resources and
environment. Environmental impact of mineral development, recycling of resources, land-
use planning in relation to engineering projects.

15



Unit-2 Quaternary Geology 25

Definition of Quaternary, the Character of Quaternary. duration of the Quaternary and
development of Quaternary studies. Quaternary stratigraphy- Oxygen isotope stratigraphy,
biostratigraphy and magnetostratigraphy. Response of geomorphic, neotectonics, active
tectonics and their application to natural hazard assessment. Quaternary dating methods:
Radiocarbon, Uranium series Luminescence, Amino Acid, Relative dating methods.
Application of pollen, spores and phytoliths in Quaternary stratigraphy.

Unit-3 Photogeology & Remote Sensing 25
Types and acquisition or aerial photograph. Scale and resolution. Black and white, colour and

infrared film. Photomosaics. Principles of stereoscopy, lens and mirror stereoscopes, image
parallax, relief displacement, vertical exaggeration, distortion. Elements of airphoto
interpretation. Identification of sedimentary, igneous and metamorphic rocks. Aeolian,
glacial, fluvial and marine landforms. Physical principles of remote sensing. Early history of
space imaging. Earth Resources Satellites: Characteristics and applications of imageries of
LANDSAT 1 to 7. SPOT missions. Indian Remote Sensing Satellite mission. Basic idea of Radar

Unit-4 Computer Application 25

Fundamentals of computer operating systems: MS Office (Microsoft Office Word, Microsoft
Office Excel, Microsoft Office Power Point etc.). Application of computer softwares in
geological sciences GeOrient, ROCKPACK IIl and Software Norm Calculations. Use of MaplInfo
8 and ArcGlIS 9.2 for preparation of geological maps and lithologs.

GL-(1) 610 (P): PRACTICALS 100

Geophysics 20
Preparation and interpretation of gravity, magnetic and electrical anomaly profiles and

contour maps.

Hydrogeology 20
Preparation and interpretation of water table maps. Plotting of groundwater provinces of

India on a map of India.

Photogeology, Remote Sensing and GIS 30
Study of aerial photo-pairs using lens and mirror stereoscopes delineating geomorphic

features (aeolian, fluvial, glacial and coastal), rock types (igneous, sedimentary and
metamorphic and unconsolidated sediments) and structural features (fold, faults, joints,
caverns, lineaments). Recognition of various topographic features from satellite imageries.
Calculation of scale from aerial photographs. Preparation of geological drainage maps from
photographs.

Field Work 15
Pertaining to observation of Quaternary deposits, river terraces, neotectonics and active
tectonic evidences.

Seminar 10
Viva voce 5
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Books Recommended

Arogyaswami, R.P.N., 1996: Courses in Mining Geology. 4th Ed. Oxford-IBH.
Brown, C. and Dey, A.K., 1955: Indian Mineral Wealth, Oxford Univ.

Clark, G.B., 1967: Elements of Mining. 3rd Ed. John Wiley & Sons.

Evans, A.M., 1993: Ore Geology and Industrial Minerals. Blackwell.

Gokhale, K.V.G.K. and Rao, T.C., 1983: Ore Deposits of India, East West Press Pvt. Ltd.
Jensen, M.L., Bateman, and A.M., 1981: Economic Mineral Deposits, John Wiley
and Sons.

Krishnaswamy, S., 1979: India's Minerals Resources, Oxford and IBH Publ.
McKinstry, H.E., 1962: Mining Geology (2nd Ed.) Asia Publishing House.
Mookherjee, A., 2000: Ore Genesis-A Holistic Approach, Allied Publisher.
Sharma, N.L. and Ram, K.V.S., 1972: Introduction to India's Economic Minerals,
Dhanbad Publ.

Smirnov, V.l., 1978: Geology of Ore Deposits, MIR Publications, Moscow
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6 Marks
s of truc solutions, colloidal

d purification of colloidal
motion. Adsorption -
herm - Langmuir

Colloids and Surface Chemistry .
Colloidal state and colloidal systems, charact.cr;slrc
solutions and suspensions. Classification, preparation anc r

| effect, Browmnian

Unit 3

Solut.ions, properties of colloidal solutions: Tynda S
Physisorption and chemi sorption - Freundlich adsorption 150
adsorption isotherm.
7 Marks
isolated, closed and

Unit 4 Thermodynamics-1 :
Intensive and extensive variables; state and path functions;

open systems; zeroth law of thermodynamics. First law: Concept of heat, 4,
internal energy U and statement of first law; enthalpy, H, relation between heat

capacities, calculations of q, w, U and H for reversible, irreversible and frec' ffxpansion of
gases (ideal and van der Waals) under isothermal and adiabatic conditions. Joule-
relation between Joule-Thomson coefficient and other

work, w,

Thomson effect and
thermodynamic parameters; inversion temperature.

ORGANIC CHEMISTRY PRACTICAL

CH -202P
Marks 25; 45 Hours

1. Determination of melting point:
Naphthalene 80-82°C, Benzoic acid 121,5-122°C, Urea 133.5-135°C, Succinic acid

184.5-1850, tras-Cinnamic acid 133.5-135°C, cis-Cinnamic acid 58°C, Salicylic acid
157.5-158°C, Acetanilide 113.5-114°, m-Dinitrobenzene 90°, p-Dichlorobenzene 52°,

Aspirin 135°.

2. Determination of boiling point: Ethanol 78°, Cyclohexane 81.4° Toluene 110.6°,
Benzene 80°C.

3. Mixed melting point determination: Urea-Cinnamic acid mixture using of various

compositions (1:4, 1:1, 4:1).
4. Distillation: Simple distillation of ethanol-water mixture using water condenser.

Distillation of nitrobenzene and aniline using air condenser.
5. Crystallisation: Concept of induction of crustallisation, Benzoic acid from water,

6. Decolourisation and crystallisation using chareoal: Decolourisation of brown
sugar(sucrose) with animal charcoal using gravity filtration.

SEMESTER - 111

Section A: INORGANIC CHEMISTRY
25 marks; 30 Hours

CH -303
6 Marks

Unit 1 Metallurgy
Minerals and ores, general principiés of metallurgy, extraction of Li, K, Be, Sn, Sh, Bi,

Cr and Mn,
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o 'EARER 20}
TITLE : HISTORY OF DELH SULTANATE (1200-1556)
Unit-] ; Saurces of Early Medieval Indian History
Unit-I1: Ghori's conquest of India: ifs causes and consequences; Sultanate under

litutmish, India under the Khaljis and the first two Tughlugs: Economic
policies; P:rlmml and administrative structure, the Lodhis,

Unit-111:. Vijayanagar Fmpire Bahmani Kingdom, administration and socio-economic
aspects,

Unit-IV:  OQutline of culture during 13® — 16" Century: Sufism: its main concepts and
orders.

Unit-V:  Bhakii Movement: Leaders of the Mavement. it impact.
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HISTORY OF MODERN INDIA (1600 - 1857)
. "ﬁl!t-—L European Commercial Interest

B. The Dutch
€. The English & The French

Unit— II: British Annexation and Consolidation:
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8 - TITLE : HISTORY OF MODERN EUROPE . A, 1789-1945

French Revolutior: : Emerpence of Republic, The Reign of Terror. The
Directory 1795-69

Emergence of Napolean Bonaparte, Expansion, consolidation and Downfall

-and the Congress of Vienna, 1815,

Social and Political Development 1815-1848 : Mettefich-Forces of

ﬂﬂﬂmﬂlmmam of the old hierarchies, Revolutionary Movements of
1830 and 1848,

:ﬁfﬂﬁn;aﬁgg_’nﬂrﬂ}!_ and Germany (Making of National States, T ibsralism and
Democracy in Briain

e in the I and Il world war power blocks and Allience, and world wa |
: 1 and Nazism origins of the world war II.
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@ PAPER.I0I (HONS)

TITLE : HISTORY OF ANCIENT INDIA FROM THE 6™ CENTURY B.C. T0O 12 CENTURY AD
| 100 marks

Unit-1:  Period of Mahajanapadas; rise of Magadha, Republics and Monarchies,
~ Tranisn and Macedonian invasions and their impact
Unit-IT:  Foundation of the Mauryan Empire -Chandragupta Maurya to Ashok; Dharma
of Ashoka; Mauryan Administration; Decline of the Mauryas
Unit ~ITI: The Kusans; the Sungas and Satavahanas; the Gupta Empire, Harshavardhan
- UnitV:  Chalukyas, Pallavas, Rastrakutas, Cholns, Gijara Praatiharal and Palas
Iinir-"i" 5 Ami:-mqum of Sindh

i
i A,

Reference books ;-

1. RS Sharma, Ancient [ndia’s Past
1 Rmthhapbar,mstmafmaiavun



.




HISTORY OF INDIAN NATIONAL -~ - MOVEMENT (1885 - 1947)

Unit I: Emergence of Indian Nationalism

A. Gru"-'-'th of New id:as
- B. Factors of Indian Nationalism
t - L Gruwﬂwfm.m.mg

'-Uiig;-m.-.-':r:'iié'nﬁ;&ﬁ.ﬁ +

A. ﬁbmfm of Indian National Congress
zﬁe M:dhmu imd the Eﬂrxﬁﬁm

e, New Delhi, 1998,
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PAPER 60

TITLE : HISTORY OF MANIPUR FROM 33A.D. 1891
HISTORY OF MANIPUR

Unit-I  Sources of History

1) Pre and Proto History Manipur
2) Literary Sources
3) Historiography

Unit-IT Evolution and expansion of Kingdom

1) Nongda Lairen Pakhmgba
1} Kiyamba
3) Khagemba

Unit- . ‘Sanskritsation

]1 Garibniwaz
2) Hﬁﬂ:gachandm

':‘ﬂnli-ﬁf thl‘uhmm of relationship. with British

RN Vo RS R

i S

MREE I




- TITLE: SOUTHEAST ASIA, 1800. 1945

Unit—I: Contact with the Wes,

20 marks
1 n Land and people
i 2} European Interests.
B - 3} Pm‘m:-m-nfﬂ':mpean settlemen;

~ Unit-mn: Anglo nﬁu.impmalim 20 marks

. ) Dutch #o.i'mmi interest mew culture sysiem and ethical paifsgr
L ) mmm@mmmm
w AL 3} A.ngfn B’m:e.m rﬂaﬂnn

| 20 marks

20 marks

20 ﬂ'l‘l'k.l_':

I A | 1 T



) PAPER603
TITLE : HISTORY OF AMERICA / USA 1776-1945

Unit-1: American revolution : Colonial background sources of conflict, Revelutionary
groups and ideological basis; and war of Independence

; Unit-I: Making of the constitution
3 Hnit-l]] Sectional conflict and civil war: Emancipation of slavery.
: Hnlt-w: Rm:mmnmicn Presidential; Radical and Congressional plans; the emergence
S of New South.
~ Unit-V:  America between I and Il World Wars: Economic Depression and the New
e etatie ) FLeAL Bnujrmtn wurld war II and its consequences,

[

'_.rll:r'::"l'
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MANIPUR UNIVERSITY S
L= CANCHIPUR:IMPHAL
i Syllabus for History
(Fifth Semester)

K. _ "Uﬂ‘iﬂ.c_ India under the British Crown ~Queen's Proclamation.

| . . . Uﬁt H.‘:- Fﬂmmm nF Earl ly Political Awuumm of Indian National Congress;

: TR E@ﬁﬁm of the Nationalist Politics - Moderates and Extremists.
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Sixth Semester
British Relation with Worth East Indian States
ﬂﬁﬁ.t;-'

Capt. Welsh's Expedition (1792) and the Hritish Occupation of Assam.

Unhll.» ﬁnglnr-Mampun Relation: Treaty of 1762, Treaty of Yandaboo (1826), Anglo
© Manipuri War (1891

! ﬂmt IHM N@Hnlls ar,uedmm and :-suhilshmem of Cﬁlnn tal administration,

v of Manipur from 819 — 1972)
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Manipur University: Canchipur
B.A. Syllabus: Manipur

1. M.LL. 1: Sheireng, Wareng amasung Grammar
2. M.LL. 2: Drama, Novel amasung Warimacha

M.L.L. 1: Sheireng, Wareng amasung Grammar

1. Sheireng:

Lamabam Kamal

Khwairakpam Chaoba
Elangbam Nilakanta
Laishram Samarendra

Sribiren
Arib Sheireng

2. Wareng:

Khwairakpam Chaoba
Ashangbam Minaketan

S. Krishnamohon
Manisna Shastri

Chongtham Manihar Singh

I.R. Babu

Tamgadaba Lairiksing:

AN

1. Grammar:

a. Phonology:

it. Consonant, Clusters, Sequence

i. Vowel

iii. Tone

iv. Syllable
2. 1) Morphology:

a. Morpheme

b. Roots

c. Affixes

d.

100 Marks
25 Marks
Chandranadi
Ningkhaire
Kadomdano Lambisibu
Ingagi Nong

Laireibakki Momon Minok
Yakeiba

25 Marks

Kabi

Androgi Mei

Laan

Fajaba

Lai Haraoba
Brindaban-gi Lambida

Canchi Sheireng, 2000, Imphal, Manipur University, Canchipur

Manipuri Sheireng, 1988, Imphal, Manipuri Sahitya Parishad

Canchi Wareng, 1999, Imphal, Manipur University, Canchipur

Apunba Wareng, 1986, Imphal, Manipur University, Canchipur

Manipuri Wareng, 1986 (2 suba khutnam), Imphal, The Cultural Forum, Manipur.

10 Marks

10 Marks

Word Formation: Affixes, Compounding



11) Syntax
a. Case
b. Clause

10 Marks

c. Sentence Types (Functional): Negation, Interrogative, Imperative

3. Manipuri Composition:

1. Essay 10 Marks
1. English-tagi Manipuri-da handokpa 5 Marks
iii. Comprehension 5 Marks

Mateng Lougadaba Lairik:

1. P.P. Thoudam

2. Wangkheimayum Tomchou Singh
3. M.S. Ningombam

4. Ch. Yashawanta Singh

5. P. Modhubala Devi

M.L.L. 2: Drama, Novel amasung Warimacha

1. Drama:
Chengni Khujai : G.C. Tongbra
2. Novel

Laman : Hijam Guna Singh

3. Parishad-ki Khangatlaba Warimacha:

Tamgadaba Warimachasing
(a) Inthokpa

(b) Karinunggino

(c) Liching

(d) Tatkhraba Punsi Leipun

4. Anubad Sahitya:
Kapalkundla : Ayekpam Shyamsundar Singh

Remedial Manipuri

A Study of Meitei Phonology
Meitei Lonmit

Manipuri Grammar

Manipuri Phonology

100 Marks
25 Marks

25 Marks

30 Marks

Rajkumar Shitaljit Singh

R.K. Elangbam

Nongthombam Kunjamohan Singh
Nilbir Shastri

20 Marks

ELECTIVE (Manipuri)

E (101)  : Sheireng amasung Sanda Alangkar

E (202) : Novel amasung Warimacha

E (303) : Introduction to Linguistics and Manipuri Language

E (404) : Sahitya Neinarol



3.
E (101) : Sheireng amasung Sanda Alangkar

a) Manipur University : Canchi Sheireng
b) Naharol Sahitya Premi Samiti : Atoppa Khonjel

1. Sheireng :

Tamgadabasing

Lamabam Kamal
Khwairakpam Chaoba
Ashangbam Minaketan
Elangbam Nilakanta
Laishram Samarendra
Thangjam Ibopishak
Yumlembam Ibomcha

M. Barkanya

2. Sanda Alangkar:
1) Manipuri Kabitagi Sanda

i1) Alangkar

60 Marks

Nirjanta

Tonu Laijinglembi
Kamalda

Lammangnaba

Khul Amagi Wari

Bhoot Amasung Maikhum
Jagoi Jagoi

Mongfamgi Minok

15 Marks

15 Marks

a) Anupras, b) Jamak, c) Shlesh, d) Rupak, e) Upma, f) Bakrokti, g) Byatirek,
h) Samasokti, 1) Atishyokti, j) Utpreksha, k) Pratip, 1) Nidarshan, m) Birodhabhas

Mateng Lougadaba Lairik:
1) Elangbam Nilakanga
2) Gokul Shastri
3) Dwijamani Dev Sharma
4) O. Ibochaoba Singh
5) Brajabihari Sharma

E (202)
a) Novel

1. Khwairakpam Chaoba Singh
2. Hijam Anganghal Singh
3. Loitongbam Pacha Meetei

Novel amasung Warimacha

b) Warimacha

Tamgadaba Lairikshing:
1) Canchi Warimacha

i1) Anouba Manipuri Warimacha

Tamgadaba Warimachasing:
1)  M.K. Binodini Devi

Manipuri Kabitagi Sanda
Sahityagi Mingshel, Part 1-2

Alangkar Shastra
Manipuri Kabya-Kanglon
Alangkar Koumudi
100 Marks
60 Marks
Labangalata
Jahera

Imphal amasung Magi Ishing Nungshitki Fivam

40 Marks

Manipur University
The Cultural Forum, Manipur

Shagol Sanaabi (Canchi Warimacha)
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ii)) Khumanthem Prakash Singh  : Kanagi Mantri (Anouba Manipuri
Warimacha)

ii1) Elangbam Dinamani Singh :  Kanagi Mantri (Anouba Manipuri
Warimacha)

iv) Yumlembam Ibomcha Singh  : Nongthak Khongnang (Anouba Manipuri
Warimacha)

v) Keisham Priyokumar Singh : Nongdi Tarakkhidare (Canchi Warimacha)

vi) Lamabam Birmani Singh : Kwakki Macha Kwak, Urokki Macha Urok

(Anouba Manipuri Warimacha)

E (303) : Introduction to Linguistics and Manipuri Language 100 Marks
a) Introduction to Linguistics: 50 Marks
1. Language: 10 Marks

1. Definition
1l. Theories of Origin of Language
1. Key-Properties of Language, Animal and Human Communication
2. Linguistics:
1. Definition
1i. Descriptive Linguistics
1il. Historical Linguistics
1v. Comparative Linguistics
3. Phonology: 15 Marks
1. Phone, Allophone, Phoneme
ii. Segmental Phoneme, Supra Segmental Phoneme
1il. Minimal Pair, Contrast
iv. Free Variation
4. Morphology: 15 Marks
1. Morph, Morpheme, Allomorph
1. Root
1il. Affixes
b) Manipuri Language: 15 Marks

Vowel, Consonant, Diphthong, Consonant Cluster, Tone, Root, Syllable, Word, Word
Formation, Affixes, Sentence type (structural): Simple, Complex, Compound.

Mateng Lougadaba Lairik:

1. Charles P. Hockett : A Course in Modern Linguistics
2. W. Tomchou Singh . A Study of Meitei Phonology

3. H.D. Sharma . Language and Phonology

4. Benedict Paul :  Sino-Tibetan A Conspectus

5. Victoria Fromkin :  An Introduction to Language

6. P.C. Thoudam :  Remedial Manipuri

7. M.S. Ningomba :  Meiteilongi Lonmit

8. George Youle : The Study of Language



9. Pushpinder Syal and D.V. Jindal

E (404)
)

Mateng

10. Ch. Yasahawanta Singh
11. P. Modhubala Devi

Sahitya Neinarol
Bharat:

-5-

An Introduction to Linguistics, Language,
Grammar and Semantics

Manipuri Grammar

Manipuri Phonology

100 Marks
50 Marks

a) Kabya amasung mashigi makhal : Kabyagi Sampradaising

b) Rash Sampradai
c) Alangkar Sampradai

Nongchup:

50 Marks

a) Critical amasung mashigi mathou
b) Anganba matamgi criticism (Aristotle) : Poetics

c) Romantic critisicm (Wardsworth) : Preface to the Lyrical

Ballades
d) S.T. Kolries

e) T.S. Eliot

Lougadaba Lairik:

1. G. Jijaybardhan -

el

H (505)
H (506)
H (507)
H (508)
H (509)
H (610)

Gokul Shastri -
Dwijamani Dev Sharma -
Elangbam Dinamani Singh -
W.H. Scott James -
Dr. I.LR. Babu Singh -
DJ Enright and Chickera -
S.T. Coleridge -

Biographia Literaria (Book-
Xii-X1iii)

Tradition and Individual
Talent

An Outline of Sanskrit Poetics
Sahitya Mingshel, Part 1-2
Sahitya Mimangsa

Bharatki Kabya Shastra

The Making of Literature
Uropeki Sahitya Neinarol
English Critical Text
Biographia Literaria

HONOURS

Kabya amasung Drama
Bharatki Anubad Sahitya
Manipuri Sahityagi Itihas
Ariba Manipuri Sahitya
Manipuri Culture

Folkloristics and Manipuri Folklore



H (505) : Kabya amasung Drama

1. Hijam Anganghal

2. S. Nilbir Shastri

3. The Cultural Forum, Manipur (fongba)
4. Arambam Samarendra

5. Haobam Tomba

H (506) : Bharatki Anubad Sahitya
Drama

1. E. Dinamani (Anubad) -

Novel

2. A. Shyamsundar Singh (Anubad)

Warimacha:

3.

1) Dr. S. Tomba Singh (Anubad)

Tamgadabasing-

i1) A. Kumar Sharma (Anubad)

Tamgadabasing-

Sheireng:
The Cultural Forum, Manipur (fongba)-

100 Marks
: Khamba-Thoibi Sheireng
(San Senba, Kang sannaba) 20 Marks
: Khongjom Tirtha 20 Marks
: Manipuri Lilamacha 20 Marks
Tamgadabasing:
Tomchou — Bus Stop
Kanhailal — Tamnalai
: Judge Sahebki Imung 20 Marks
: Tamna 20 Marks
100 Marks
Ingagi Nongma 30 Marks
30 Marks
Shrikant (Ahanba sharuk)
25 Marks

Bharat Sahityagi Warimacha:

Bholaramgi Thawai, Awabagi marup Nungaiba

Hindi Warimacha:

Pukchel Chaobagi Dandi, Maithibagi Joy

15 Marks
Bharatki Khangatlaba Sheireng:

Tamgadabasing- Karna Kunti Sangbad, Madhushala, Brischikki
Ahing

H (507) : Manipuri Sahityagi Itihas: 100 Marks

1. Lon, Matam khaiba amasung Anganba Matam: 50 Marks

1) a) Manipuri Longi Mashak

b) Manipuri Sahityagi Matam Khaiba

i) Anganba Matam:

a) Anganba Matamgi Sahityagi mashak



b) Hiram, Lon Amasung Khut-E

iii) Mayai Chanba amasung Anouba Matam 50 Marks
i) Mayai Chanba Matam (18 amasung 19 suba Chahicha):
a) Manipuri Sahityada Hinduismgi Ithil
b) Sahityagi Makhal, Lon amasung Khut-E

ii) Anouba Matam:

a) Anouba Matamgi Manipuri Sahityagi Ichel
b) Sahityagi Machalsing (Genre sing)
c) Bharat amasung Nongchuplomgi Sahityagi Ithil

Mateng Lougadaba Lairiksing:

1. CH. Kalachand Shastri

2. N. Khelchandra Singh

3. Rajkumar Jhaljit Singh

4. CH. Manihar Singh

5. Naharol Sahitya Premi

H (508) : Ariba Manipuri Sahitya

b S

O. Bhogeshwar Singh (Sampa)
N. Khelchandra Singh (Sampa)
N. Manaoyaima Singh (Sampa)
O. Bhogeshwar Singh (Sampa)

H (509) : Manipuri Culture

1.

Ashamba Manipuri Sahityagi Itihas
Ariba Manipouri Sahityagi Itihas
A History of Manipuri Literature

A History of Manipuri Literature
Manipuri Sahityagi Mamal Leppa

100 Marks
Numit Kappa 25 Marks
Chothe Thangwai Pakhangba 25 Marks
Tutenglon 25 Marks
Chandrakirti Jila Changba 25 Marks
100 Marks

Anganba Matamgi Manipuri Lammit-Tummit,

Ngamkhei, Shinfam, Wayel Thouda

Shen Thumgi Fibam, Lalon Itik,
Lambi Thong, Chathok Chatsin

-20

- 10

Laining Laison, 18-19 suba Chahi-Chagi Manipuri

Culture da Hinduismgi Ithil

-25

Lai Haraoba, Jagoi-Ishei, Shanna-khotnaba: Shagol

Kangjei, Kang, Yubi Lakpi; Hiyang

-35

Phijet-Leiteng, Yumsha-Keisha, Yekpa-Khotpa,

Murti Kalagi Thabak

Mateng Lougadaba Lairiksing:

1.

2.

L. Bhagyachandra

Naorem Sanajaoba (Editor)

- 10

A Critical Study of the Religious
Philosophy of the Meiteis Before the
Advent of Hinduism

Manipur Past and Present, Volume -2



3. Mutuwa Bahadur Traditional Textiles of Manipur
4. Naoroibam Indramani Singh Meitei Yumsharol
5. Wangkheimayum Budha Meiteigi Mahoushadagi Leijaraklaba
Mashannasing
6. PH. Nandalal Sharma Meitrabak
7. NG. Kullachandra Singh Meitei Lai Haraoba
8. Mani Singh amasung Kulabidhu Kang
9. KH. Tolhan Singh Kang
10. L. Ibungohal Singh
amasung N. Khelchandra Singh (Sampa) Cheitharol Kumbaba
11. KH. Yaima Singh Meitei Jagoi
12. Manipouri Sahitya Parishad (Phongba) Manipurgi Maramda Wareng
13. Mutuwa Bahadur Manipur Artki Wari Shingbun
14. N. Khelchandra Singh Ariba Manipuri Sahityagi Itihas
15. Rajkumar Sanahal Guneshwar Singh Meitrabakki Thang-Tagi Maram
16. Manipur State Kala Academy (Phongba) Manipuri Lai Haraobagi Festival
17. Rajkumar Sanahal Singh Pangal Thorakpa
18. N. Khelchandra Singh (Sampa) Phamlon
19. KH. Chandrashekhar Singh (Sampa) Loiyumba Shinyen
20. PH. Iboton Sharma Meetei Phijet Leiteng
21. CH. Manihar Singh A History of Manipuri Literature
22. Manipuri Sahitya Parisad (Phongba) Glimpses of Manipuri Language, Literature
and Culture

23. S. K. Chatterji Kirat Jankriti
24. T.C. Hudson The Meiteis
25. N. Ibobi Singh The Manipur Administration
26. E.W. Doon Gazetteer of Manipur
27. W. McCulloch Account of the Valley of Manipur
H (610) Folkloristics and Manipuri Folklore
1) Folkloristics:

1. Folklore — Definition, Nature, Scope amasung Function

2. Folkloregi Theorysing —

i. The Solar Mythology Theory
ii. The Diffusion: Theory of Borowwing
iii. The Anthropologists: Polygenesis
3. Folkloregi Field Method —
i. Pre Field Preparation, Interview Method,
Questionnaire Method, Observation Method

i1) Manipuri Folklore

-8-

40 Marks

60 Marks

4. Myth, Legend amasung Folktale (Definition, Classification amasung Function)

100 Marks



1.
2.
3.

SN

0o ©

10.
1.
12.
13.

14.

Man. G(505) : Manipuri Sahityagi Itihas amasung Ariba Manipuri Sahitya

SN o e

Mateng Lougadaba Lairiksing:

1.

9.

5. Folksong, Proverb amasung Riddle (Difinition, Classification amasung Function)
Mateng Lougadaba Lairiksing

R.M. Dorson (Sampa)
Alan Dundes (Sampa)
Kenneth W, Clark and
Marry W Clark
Jawaharlal Handu
Jawaharlal Handu

B. Dutta, N.C. Sharma
amasung P.C. Das (Sampa)
Krappe, A.H.

Kenneth S. Goldstein
Mazharul Islam

Maria Leach (Sampa)

William R. Bascom
Stith Thompson
O. Ibochaoba Singh

O. Ibochaoba Singh

Manipuri Sahityagi Matam Khaiba

Folklore and Folklife: An Introduction, 1972
The Studies of Folklore, 1965

Introducing Folklore, 1964

Folklore an Introduction, 1989

Theoretical Essays in Indian Folklore, 2000

A Handbook of Folklore Material of North East
India, 1994

The science of folklore

A Guide for Field Workers in Folklore
Folklore, the Pulse of the People

Standard Dictionary of Folklore, Mythology
and Legend

Contributions to folkloristics (1981)

The Folktale, 1950

Folklore Machak Khomjin Peishinba amasung
Neinaba

Folklore Bigyan

Anganba Matamgi Sahitya:Hiram, Lon Amasung Khut-E

Mayai Chanba Matamgi Manipuri Sahitya:Hiram Lon amasung Khut-E

Anouba Matamgi Manipuri Sahityagi Ichel

Khongjomnupi Nongarol
Takhel Ngamba

CH. Kalachand Shastri

2. N. Khelchandra Singh
3. Rajkumar Jhaljit Singh

4.

CH. Manihar Singh

Naharol Sahitya Premi

Ashamba Manipuri Sahityagi Itihas
Ariba Manipouri Sahityagi Itihas
A History of Manipuri Literature

A History of Manipuri Literature
Manipuri Sahityagi Mamal Leppa

100 Marks

12
12
12
14
25
25
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Man. G(606) : Manipuri Culture amasung Folklore 100 Marks

1. Culturegi definition amasung aspect 10

2. Britishna Manipur Lousindringeigi leibak wayel:lalup, Loucha pthap amasung Pana 20

3. Anganba Matamgi Meitei Laining, 18-19 suba chahichagi Manipurgi cultured Hindu

lainingi Ithil

Folklore
1. Folklore — Definition, Nature, Scope amasung Function
Folk Literature

2. Myth, Legend amasung Folktale (Definition, Classification amasung Function)
3. Folksong, Proverb amasung Riddle (Difinition, Classification amasung Function)

Mateng Lougadaba Lairiksing

1.
2.
3.

SN

o ©

10.
1.
12.
13.

14.

R.M. Dorson (Sampa)
Alan Dundes (Sampa)
Kenneth W, Clark and
Marry W Clark
Jawaharlal Handu
Jawaharlal Handu
B. Dutta, N.C. Sharma
amasung P.C. Das (Sampa)
Krappe, A.H.

Kenneth S. Goldstein
Mazharul Islam
Maria Leach (Sampa)

William R. Bascom
Stith Thompson
O. Ibochaoba Singh

O. Ibochaoba Singh

Folklore and Folklife: An Introduction, 1972
The Studies of Folklore, 1965

Introducing Folklore, 1964

Folklore an Introduction, 1989

Theoretical Essays in Indian Folklore, 2000

A Handbook of Folklore Material of North East
India, 1994

The science of folklore

A Guide for Field Workers in Folklore
Folklore, the Pulse of the People

Standard Dictionary of Folklore, Mythology
and Legend

Contributions to folkloristics (1981)

The Folktale, 1950

Folklore Machak Khomjin Peishinba amasung
Neinaba

Folklore Bigyan





















Syllabus for Undergraguate Programme
B.A./B. Sc. In Statistics
Manipur University, Canchipur
B.A/B.Sc.-1
Semester-1
Statistics
Paper-I (Theory)/STA: 101
Full Marks-75
Pass Marks: 25
Approximate lectures: 90

Unit-1 Descriptive Statistics 12 marks (15 lectures)

1.1 Meaning of Statistics and its definition.

1.2 Importance of Statistics.

1.3 Scope of Statistics: In the areas of Industry, Biological Sciences, Medical
Sciences, Economics Sciences, Social Sciences, Management Sciences, Agriculture, Insurance,
Information Technology, Education and Psychology.

1.4 Types of characteristics:-

Attributes: Nominal scale, ordinal scale, Variables: Interval scale, ratio scale; discrete and
continuous variables, difference between linear scale and circular scale.

1.5 Types of data: (a) Primary data, Secondary data

(b) Cross-sectional data, time series data.

1.6 Statistical population: Finite population, infinite population, homogeneous population and
heterogeneous population, notion of sample.

1.7 Graphical presentation of data: Bar diagram (simple, multiple, sub-divided, percentage),
pie diagram, pictogram, cartogram, stem and leaf chart.

1.8 Classification: Raw data and its classification, discrete frequency distribution, continuous
frequency distribution, inclusive and exclusive method of classification, open-end classes,
cumulative frequency distribution.

1.9 Graphical presentation of frequency distribution: Histogram, frequency curve, frequency polygon,
ogive curves.

Unit-2 Measures of Central Tendency 13 marks (15 lectures)

2.1 Notion of Central Tendency: Average, characteristics of an ideal average.

2.2 Arithmetic Mean (A.M): Definition, effect of change of origin and scale, combined mean of a
number of groups, merits and demerits, its applications.

2.3 Mode: Definition, formula for computation (with deviation), graphical method of determination
of mode, merits and demerits, its applications

2.4 Median: Definition, formula for computation (with derivation), graphical method of
determination of median, merits and demerits, its applications.

2.5 Empirical relation between mean and median and mode.

2.6 Partition Values: Quantiles, Deciles and Percentiles, their applications.

2.7 Geometric Mean (G.M): Definition, merits and demerits, its applications

2.8 Harmonic Mean (H.M): Definition, merits and demerits, its applications

2.9 Relation between A.M., G.M., and H.M.

2.10 Weighted Mean: Weighted A.M., G.M. and H.M.

Syllabus: B.A / B.Sc. Statistics-2010, PRAVABATI COLLEGE, Mayang Imphal 795132 Page 1



Unit-3 Measures of Dispersion 13 marks (15 lectures)

3.1 Concept of dispersion, characteristics of an ideal measure of dispersion.

3.2 Range: Definition, merits and demerits.

3.3 Semi-interquartile range (Quartile deviation).

3.4 Mean deviation: Definition, minimality property (without proof).

3.5 Mean square deviation: Definition, minimality property of mean square deviation (with proof),
Variance and standard deviation — definition, merits and demerits, effect of change of origin and
scale

3.6 Determination of variance of a combine series

3.7 Measures of dispersion for comparison: coefficient of range, coefficient of quartile deviation and
coefficient of mean deviation, coefficient of variation (C.V)

Unit-4 Moments 12 marks (15 lectures)

4.1 Raw moments for grouped and ungrouped data.

4.2 Moments about an arbitrary constant for grouped and ungrouped data.

4.3 Central moments for grouped and ungrouped data, Effect of change of origin and
scale, Sheppard’s correction for moments up to fourth order (without proof).

4.4 Relations between central moments and raw moments (up to fourth order)

Unit-5 Skewness and Kurtosis: 12 marks (15 lectures)

5.1 Concept of skewness of frequency distribution, positive skewness, negative skewness, symmetric
frequency distribution.

5.2 Bowley’s coefficient of skewness.

5.3 Karl Pearson’s coefficient of skewness

5.4 Measures of skewness based on moments

5.5 Concept of kurtosis, leptokurtic, mesokurtic and platykurtic frequency distributions.

5.6 Measures of kurtosis based on moments

Unit-6 Probability 13 marks (15 lectures)

6.1 Random experiment, sample space (for finite), events, algebra of events with illustration by using
Venn diagram.

6.2 Definition of probability- classical, statistical (their criticism) and axiomatic, Probability space

6.3 Elementary properties of probability:

)P (@)=01i) P (A)=1-P(A!) iii) If AcB, then P(A) <P(B)

iv)P(A!'N B)=(B)— P(AN B)

6.4 Conditional probability.

6.5 Addition and Multiplication theorems of probability for two events.

6.6 Boole’s inequality.

6.7 Bayes’ Theorem and its application
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Practical
Paper-1
STA: 101(P)
Full Marks: 25
Pass Marks: 10
SI.No. Topic No. of experiments

1. Diagrammatic representation of statistical data -3
2. Construction of frequency distribution and its graphical representation. -------------- 3
3. Measures of Central Tendency, partition values 3
4. Measures of dispersion, coefficient of variation 2
5. Calculation of Moments --- -2
6. Measures of skewness and kurtosis -2
Total 15
Instructions:

i) To solve 2 experiments out of 3 experiments.

ii) Each experiment caries 9 marks

iii) Note Book carries 4 marks Viva voce carries 3 marks

Books recommended:

1. Goon, Gupta and Dasgupta: Fundamentals of Statistics, Vol.1, The World Press Pvt. Ltd., Kolkata.
2. Goon, Gupta and Dasgupta: Basic Statistics, The World Press Pvt. Ltd., Kolkata.

3. S.R. Chakravarti & N. Giri: Basic Statistics, South Asian Publishers, New Delhi

4. J.N. Kapur & H.C. Saxena: Mathematical Statistics, S. Chand & Co., New Delhi
5. J. Medhi: Statistical Methods, Wiley Eastern
6. Miller and Fruend: Modern Elementary Statistics.
7. Snedecor and Cochran: Statistical Methods, Oxford and IBH Publishers.
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Semester-2
Statistics
Paper-II (Theory)/STA: 202
Full Marks-75
Pass Marks: 25
Approximate lectures: 90

Unit-1 Random variables, Mathematical Expectations and Generating functions-I

13 marks (15 lectures)

1.1 Definition of random variable.

1.2 Types of random variables- discrete and continuous

1.3 Probability Density Function (pdf) and Probability Mass Function (pmf) and its properties
1.4 Distribution function (df) of a r.v. and its properties

1.5 Joint distribution, marginal and conditional distribution and its properties (without proof)
1.6 Independent r.v.’s, pair-wise independence and mutual independence for 3 events.

1.7 Relation between pdf and distribution function (df)

1.8 Transformation of r.v.’s (up to 2 r.v.’s), Jacobian of a transformation.

Unit-2 Random variables, Mathematical Expectations and Generating functions-11
13 marks (15 lectures)
2.1 Moments generating function (mgf) and its properties)

Mcx(t)=M(ct) i1) MX1+X2+... Xn=MX1(t).MX2(t) ... ... MXn(t)
1i1) Effect of change of origin and scale iv) Uniqueness theorem
2.2 Cumulating generating function and its propertiesi)

1) Additive property of cumulants i1) Effect of change of origin on cumulants
2.3 Probability generating function (for discrete r.v) and convolution
2.4 Moments from mgf using: 1) Expansion method 11) Differentiation method,
2.5 Relation between moments and cumulants (without proof) upto fourth order
2.6 Characteristic function and its properties (without proof).
2.7 Mathematical expectation of a r.v. and its properties

) E (a) =a i) E (aX) = a E(X)
2.8 Addition and Multiplication theorems of expectation
2.9 Variance and covariance of r.v.’s of linear forms

1) Cov (aX, bY)=ab Cov(X,Y)

i) Cov (X+a, Y+b)=Cov(X,Y)

i11) Cov[(X-x /a", (Y — y5 /o# = [1/(a"a#)] Cov (X,Y)

1v) Var (aX) =a2 Var(X)

v) Variance of the sum and variance of the difference of two random variables

vi) Standardised random variable
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Unit-3 Correlation 12 marks (15 lectures)

3.1 Bivariate distribution, bivariate frequency distribution, bivariate frequency table, correlation table
and contingency table.

3.2 Correlation, scatter diagram and its merits and demerits

3.3 Karl Pearson’s correlation coefficient: derivation of limits of correlation coefficient and effect of
change of origin and scale, assumptions underlying Karl Pearson correlation coefficient.

3.4 Rank correlation coefficient, derivation of Spearman’s rank correlation coefficient (Untied and
tied cases), limits of rank correlation coefficient.

Unit-4 Curve fitting and Regression Analysis 12 marks (15 lectures)

4.1 Concept of curve fitting

4.2 Method of least square, most plausible values

4.3 Fitting of polynomials (1st and 2nd degree)

4.4 Regression: Linear and curvilinear

4.5 Lines of regression (for two variables), interpretation of slope and intercept, and their uses.
4.6 Regression coefficient and its properties.

Unit-5 Limit Theorems 12 marks (15 lectures)

5.1 Cauchy-Schwartz and Chebyshev’s inequalities and their applications.

5.2 Convergence in probability, almost sure convergence

5.3 Weak law of large number (Bernoulli and Khinchin) and their applications, Strong Law of Large
Number (Statement only)

5.4 Convergence in distribution, convergence of mean square

5.5 Central limit theorem (iid case) — (De-Moivre- Laplace, Lindeberg-Levy) with illustration and
their application to standard distributions

Unit-6 Finite difference and numerical analysis-1 13marks (15 lectures)

6.1 Basic concept of finite difference theory

6.2 Operators A and E and their relations, construction of diagonal and horizontal difference tables,
determination of the values of nth and (n+1)th degree difference of the polynomial of degree n
(Theorem with proof).

6.3 Concept of interpolation and extrapolation and their importance, derivation of Newton’s forward
and backward interpolation formula (without remainder terms),

6.4 Construction of divided difference table and its properties, Newton’s divided difference
interpolation formula and Lagrange’s interpolation formula for unequal intervals (without
remainder terms)

6.5 Numerical integration, derivation of general quadrature formula.

6.6 Deduction of Trapezoidal, Simpson’s 1/3rd and 3/8th rules of numerical integration from general
quadrature formula.
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Practical
Paper-11
STA: 202 (P)
Full Mark: 25
Pass Mark: 10
SI.No. Topic No. of experiments

1. Karl Pearson’s Correlation coefficient------- 2
2. Spearman’s rank correlation coefficient -—-2
3. Fitting of 1st and 2nd degree polynomial 2
4. Fitting regression line (for 2 variables) ------- - -—-- 2
5. Interpolation --- --- 4
6. Numerical integration -3
Total 15

Instructions:

i) To solve 2 experiments out of 3 experiments.
ii) Each experiment carries 9 marks

iii) Note Book carries 4 marks

iv) Viva voce carries 3 marks

Books recommended:

1. Goon, Gupta and Dasgupta: Fundamentals of Statistics, Vol.1&Il, The World Press Pvt. Ltd.,

Kolkata.

. Goon, Gupta and Dasgupta: Basic Statistics, The World Press Pvt. Ltd., Kolkata.

. S.R. Chakravarti & N. Giri: Basic Statistics, South Asian Publishers, New Delhi

. J.N. Kapur & H.C. Saxena: Mathematical Statistics, S. Chand & Co., New Delhi

. J. Medhi: Statistical Methods, Wiley Eastern

. Snedecor and Cochran: Statistical Methods, Oxford and IBH Publishers.

. Mukhopadhyay, P.: Mathematical Statistics, New Central Book Agency, Calcutta,

. S.C. Gupta and V.K.Kapoor: Fundamentals of Mathematical Statistics, Sultan Chand and Sons,

New Delhi.

9. Hogg, R.V. and Craig R.G.: Introduction to Mathematical Statistics, MacMillan Publishing Co.,
New York.

10. Mood, A. M. and Graybill, F.A. and Boes D.C.E.: Introduction to Theory of Statistics, McGraw

Hill and Kagakusha Ltd. London.

01N Whn WD
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Semester-3
Statistics
Paper-III (Theory)/STA: 303
Full Marks-75
Pass Marks: 25
Approximate lectures: 90

Unit-1 Discrete Probability Distributions 13 marks (15 lectures)

1.1 Bernoulli trial, Binomial distribution: derivation, properties and practical applications

1.2 Poisson distribution (as a limiting case of binomial), properties and practical applications.

1.3 Rectangular, Multinomial, Geometric, Hypergeometric, Negative binomial; derivation of means,
variance and mgf of these distributions.

Unit-2 Continuous Probability Distributions 13 marks (15 lectures)
2.1 Distributions: Uniform, Laplace, Exponential, Cauchy, Beta (both first and second), Gamma,
Weibul; derivation of first two moments and mgf of these distributions.
2.2 Normal distribution: definition, mean, median, mode, quartiles, mean deviation, variance,
moments, points of inflexion of normal curve, mgf and characteristic function of standard normal
variate, importance and properties. (Without proof /derivation).

Unit-3 Theory of estimation-I 12 marks (15 lectures)

3.1 Concept of parameter and statistic, parametric space, problem of estimation.

3.2 Types of estimation: Point and interval estimations

3.3 Criteria of a good estimator- unbiasedness, consistency, sufficiency and efficiency, with simple
examples.

3.4 Methods of point estimation- Maximum likelihood estimation (mle), least square, moments

3.5 Properties of m.l.e. (without proof), application of the method of m.l.e. and method of moments-
for obtaining estimates of the parameters of binomial, Poisson and Normal distributions.

Unit-4 Sample Survey-I 13 marks (15 lectures)

4.1 Introduction, concept of statistical population and sample.

4.2 Difference between census and sample survey, advantages of sample survey over census and vice
versa.

4.3 Principles of sampling theory — validity, regularity and optimization.

4.4 Principle steps involved in a large scale sample survey, preparation of questionnaire and schedule,
sampling and non-sampling errors.

4.5 Some sampling techniques: purposive, quota, snowball, volunteer; simple random sampling,
stratified random sampling, systematic sampling, cluster sampling, multistage sampling,
multiphase sampling (no theorems)

4.6 Simple random sampling (with and without replacement): techniques of selecting a random
sample — lottery method & use of Random Number Tables, estimation of population total and
mean, variance and S.E. of the estimates, unbiasedness of sample mean for the population mean,
merits and demerits, comparison of simple random sampling with and without replacement.
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Unit-5 Theory of Attributes 12 marks (15 lectures)

5.1 Attributes: classification, notion of manifold classification, dichotomy, class frequency, order of
class, positive class-frequency, negative class frequency, quanta class frequencies, ultimate class
frequency, relationship among different class frequencies (up to three attributes), dot operator to
find the relation between frequencies, fundamental set of class frequencies.

5.2 Consistency of data (up to 3 attributes), condition for consistency of data.

5.3 Concept of independence and association of two attributes.

5.4 Yule’s coefficient of association (Q)

Unit-6 Demography 12 marks (15 lectures)

6.1 Introduction to demography- source of vital statistics, deficiencies of census and registration
system data.

6.2 Measurement of Mortality rates- CDR, ASDR, STDR

6.3 Complete Life Table- assumptions, description and construction

6.4 Stationary and stable population (concept only)

6.5 Measurement of Fertility rates- GFR, ASFR, TFR

6.6 Measurement of reproduction rate- GRR, NRR

6.7 Logistic curve- derivation and its fitting by using Pearl and Reed method and its uses in
population projection.
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Practical
Paper-I11
STA: 303 (P)
Full Mark: 25
Pass Mark: 10

SL.No. Topic No. of experiments

hn B~ WN =

6.

. Consistency of qualitative data and coefficient of Association, independence of attributes --------- 2
. Mortality and fertility Life table ---------mmmmmmmm e

. Construction of complete Life table - -
. Population growth and projection (including logistic curve) ------=--========mmmmemmemmmem - 2
. Selection of simple random sample by using Random Number Table and estimation

of population total, variance and S.E of the estimates ---
Fitting of Binomial and Poisson distributions ---

Total 15

Instructions:

v) To solve 2 experiments out of 3 experiments.
vi) Each experiment carries 9 marks

vii) Note Book carries 4 marks

viii) Viva voce carries 3 marks

Books recommended:

1.

AN L AW

Goon, Gupta and Dasgupta: Fundamentals of Statistics, Vol.1&II, The World Press Pvt. Ltd.,
Kolkata.

. Goon, Gupta and Dasgupta: Basic Statistics, The World Press Pvt. Ltd., Kolkata.

. S.R. Chakravarti & N. Giri: Basic Statistics, South Asian Publishers, New Delhi

. J.N. Kapur & H.C. Saxena: Mathematical Statistics, S. Chand & Co., New Delhi

. J. Medhi: Statistical Methods, Wiley Eastern

. S.C. Gupta and V.K.Kapoor: Fundamentals of Mthematical Statistics, Sultan Chand and Sons,

New Delhi.

Delhi.

. S.C. Gupta and V.K.Kapoor: Fundamentals of Applied Statistics, Sultan Chand and Sons, New

Syllabus: B.A / B.Sc. Statistics-2010, PRAVABATI COLLEGE, Mayang Imphal 795132

Page 9



Manipur University
B.A/B.Sc.-11
Semester-4
Statistics
Paper-1V (Theory)/STA: 404
Full Marks-75
Pass Marks: 25
Approximate lectures: 90

Unit-1 Sampling distribution-I 12 marks (15 lectures)

1.1 Concept of sampling distribution and standard error (SE), SE of mean and variance of normal
distribution (with derivation)

1.2 Distribution of a random sample from a continuous distribution of i.i.d. random variables
XL, X2, e Xn.

1.3 Distribution of ns2=X (x$ — x) % & $'( for a random sample from normal population using
orthogonal transformation, independence of x and s2.

1.4 Sampling distributions: t, F, X2 distributions (without derivation) and Fisher’s Ztransformation
(Statement only) and its applications.

Unit-2 Testing of hypotheses-I 13 marks (15 lectures)
2.1 Statistical hypothesis- simple and composite, null and alternative hypothesis, one and two-tailed
test, non-critical and critical region (acceptance and rejection region), level of significance.
2.2 Test of a statistical hypothesis, Type I and II errors, p-value, size of a test, power and power
function of a test.
2.3 Concept of test of significance, assumptions and their validity.
2.4 Large sample test for
1) Test of single proportion
i1) Test for difference of two proportions
iii) Test for single mean
1v) test for difference of two means

Unit-3 Testing of hypotheses — II 13 marks (15 lectures)

3.1 Application of t-distribution:

1) Test for single mean

i1) Test for difference of two means (independent and not independent samples) test for sample
correlation coefficient

3.2 Application of F-distribution:

1) Test for the quality of two population variances

3.3 Application of X2 distribution:

1) Test for population variance Ho: % = o) %.

i1) Test of goodness of fit (1st and 2nd degree equations, Binomial, Poisson and Normal distributions)

ii1) Test of independence of attributes

3.4 Application of Fisher’s Z-distribution: To test I) HO: = §)
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Unit-4 Time Series-1 12 marks (15 lectures)

4.1 Introduction and importance of time series analysis, components of time series.

4.2 Additive and multiplicative models of time series.

4.3 Objective of measuring trend, measurement of trend by the methods of graphical, semi-averages,
principle of least square and moving averages (for linear cases only)

Unit-5 ANOVA & Design of Experiments-I 13 marks (15 lectures)

5.1 Analysis of variance, fixed effect model, estimation of parameters by the method of least square
with special reference to one and two way classified data (one observation per cell)

5.2 Design of experiments, principles of design of experiment- randomization, replication and local
control.

5.3 CRD, RBD (one observation per cell) and its statistical analysis.

Unit-6 Index Numbers 12 marks (15 lectures)
6.1 Introduction, problems involved in the construction of index numbers.
6.2 Laspeyre’s, Paasche’s, Fisher’s, Marshall-Edgeworth, Dorbish-Bowley index numbers.
6.3 Requirements of a good index number — time reversal test, factor reversal test and circular test,
Fisher’s index number’s reversibility.
6.4 Construction of wholesale and cost of living index number
Practical
BA/B.Sc.-11
Paper-1V
STA: 404 (P)
Full Mark: 25

Pass Mark: 10
SL.No. Topic No. of experiments
1. Determination of trend by moving average method ---------========-=mmmmmmmmm e 2
2. Construction of index numbers and reversibility test (Fisher’s Index Number),

cost of living index number --------- - ---
3. Analysis of CRD, RBD --- ---
4. Large sample tests
5. Small sample tests ---- ---
Total 15
Instructions:
ix) To solve 2 experiments out of 3 experiments.
x) Each experiment carries 9 marks
xi) Note Book carries 4 marks
xii) Viva voce carries 3 marks
Books recommended:
1. Goon, Gupta and Dasgupta: Fundamentals of Statistics, Vol.1&II, The World Press Pvt. Ltd.,

Kolkata.
2. J.N. Kapur & H.C. Saxena: Mathematical Statistics, S. Chand & Co., New Delhi
3. J. Medhi: Statistical Methods, Wiley Eastern
4. S.C. Gupta and V.K.Kapoor: Fundamentals of Applied Statistics, Sultan Chand and Sons, New

Delhi.
5. Snedecor and Cochran: Statistical Methods, Oxford and IBH Publishers.

NG N S
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B.A/B. Sc 111
Semester V
Statistics (Pass)
Paper-V (Theory) STA: P501
Full Mark: 75
Pass Marks: 25
Approximate lectures: 90

Unit-1 Basic Mathematics

1.1 Set, Types of sets, operations on sets and their properties (with proof)

1.2 Intervals, open, closed, half open, half closed

1.3 Countable and uncountable sets, Open and closed sets, compact sets and their elementary
properties

1.4 Convergence of sequence, Cauchy criterion

1.5 Infinite series: Cauchy criterion for convergence, geometric series, convergence test of positive
term series by (i) comparison test (ii) Cauchy’s root test (iii) D’ Alembert’s ratio test (iv) Raabe’s
test (application only for the above tests)

1.6 Alternating series test of convergence (Leibnitz test), concept of absolute convergence,
conditional convergence

1.7 Infinite and improper convergence (concept only), Gamma and Beta function and their
elementary properties (with proof)

Unit-1I Computer Programming

2.1 Introduction to computer, Computer generations, classification of computer- (i) All purpose and
specific purpose (ii) Digital, Analogue and Hybrid (ii1) Notebook, Personal, workstation, mainframe
system and super computers

2.2 Basic computer organization, Input unit and its devices, output unit and its devices, CPU, Storage
unit, Arithmatic Logic Unit (ALU), Control unit, system board, Primary memory —-RAM, ROM,
secondary memory

2.3 Software introduction, system software, application software
2.4 computer language, Machine language, High level language, Compiler, Interpreter, assembler

2.5 Binary numbers, Binary number system, conversion of decimal to binary and vice versa, binary
arithmetic- addition, subtraction and complement

2.6 Internet, Introduction to internet service provider (ISP), WWW, webpage, HTML, web browser,
search engine, web browsing/ net surfing. IP address, domain name

2.7 Concept of windows, desktop, toolbar, taskbar, folder, icon, creation of files and folder, My
computer

2.8n User of MSEXCEL for drawing charts, calculation of sum, product, quotient
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Unit III Normal Probability distribution

3.1 Normal distribution, definition, derivation as limiting case of binomial distribution, mean,
median, mode, quartiles, mean deviation, variance, moments, point of inflexion of normal curve, mgf
and characteristic function of standard normal variate, importance and discussion of properties (with

proof)

3.2 Bivariate random variables or vector (X,Y)- discrete and continuous
3.3 Joint probability functions- mass function and density function

3.4 Joint distribution function its property (without proof)

3.5 Marginal and conditional distributions

3.6 Independence of random variables

Unit IV Theory of Estimation

4.1 Minimum variance estimator (MVE), Rao Blackwell theorem (only statement), Minimum
variance unbiased estimator (MVUE) and its uniqueness (with proof), Cramer Rao inequality (special
case of iid random variables) (with proof)

4.2 Interval estimation, confidence interval, confidence coefficient (one method of obtaining
confidence limits), confidence interval for mean and variance of normal distribution

Unit V Design of Experiment

5.1 LSD-its statistical analysis, advantages and disadvantages, critical difference for comparing
treatment means

5.2 Missing Plot technique, one missing observation for CRD, RBD

5.3 Factorial Experiments, their advantages and comparison with simple experiments
5.4 Analysis of 2* and 2° factorial experiments applied in RBD

5.5 Concept of 3% and 3° factorial experiments (without analysis)

5.6 Confounding in factorial experiments (Total confounding 2° and 2°)

5.7 Series of experiments (without analysis)

Unit VI Sample survey

6.1 Stratified random sampling: definition of strata, advantage of stratification, principles of
stratification, estimation of population total and mean variance and standard error of its estimates,
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allocation of samples: (i) equal (ii) proportional (iii) Neyman (optimum), derivation of the variance
for proportional and optimum allocation

6.2 Gain in precision due to stratification: proportional and optimum in comparison with SRS

6.3 Systematic sampling (linear): technique of selecting systematic sample, merits and demerits,
estimation of population total, population mean and its sampling variance

6.4 Techniques of cluster sampling, multistage sampling, multiphase sampling, double sampling

6.5 Comparison of multistage and multiphase sampling

6.6 Non sampling error: Source and type

6.7 Non sampling bias, non sampling errors

Book recommended:

9.

1. V. Rajaraman: programming in Fortran 77, prentice Hall of India, New Delhi
2. C. Xavier: Numerical method in Fortran 77, Wiley Eastern, New Delhi

3. SC Malic: Mathematical Analysis, Wiley Eastern, New Delhi

4.
5
6
7

HL Royden: Real Analysis, Prentice Hall, New Delhi

. Walter Rudin: Principle of Mathematical analysis, McGraw Hill
. BS Vatsam: Theory of Matrices, Wiley Eastern, New Delhi
. B.M. Singh: Measure, Probability and Stochastic process, South Asian

Publshers, New Delhi

P.B Bhattacharya, SK Jain and SR Nagpal: First Course in Linear Algebra,
Wiley Eastern, New Delhi

Mathur, Rajiv: Learning Excel-97 for windows step by step, Galgotia

10. Mathur, Rajiv: Learning window-98 step by step, Galgotia
11. Goon, Gupta and Dasgupta: Fundamentals of Staristics, Vol 1 and 2, The world

Press pvt, Ltd, Kolkata

12. SC Gupta and V,K Kapoor: Fundamentals of Applied Statistics, Sultan Chand

and Sons, New Delhi

13. S.C Gupta and V.K Kapoor: Fundamentals of Mathematical Statistics, Sultan

Cand and Sons

14. Das and Giri: Design and analysis of experiments, Wiley Eastern, New Delhi
15. Cox and Cochran: Experimental Design, Asia Publishing House, New Delhi
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16. A,S Hedayat and B.K Sinha: Design and Inference in finite population sampling

17. W. Cochran: Sampling Technique, Wiley Eastern, New Delhi

18. P.V Sukhatme: Sample survey methods and its applications, ISAS, New Delhi

19. Daroga Singh and FS Chaudhary: Theory and Analysis of sample survey
design, Wiley Eastern, New Delhi

B.A/B. Sc 111
Semester VI
Statistics (Pass)
Paper-V (Theory) STA: P601
Full Mark: 75
Pass Marks: 25
Approximate lectures: 90

Unit1 : Sampling distribution
1.1 Derivation of t, F, X?
1.2 Theorems of X? distribution
1.3 Relation between t, F and X?

Unit 2: Standard Quality Control
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2.1 Introduction meaning and purpose of SQC, tools of SQC, 3 sigma control limits.

2.2. Process control: construction, uses and interpretation of control charts for —
mean, range, fraction defective, number of defectives and number of defects per unit (fixed and
variable sample size)

2.3. Product control: Description of Rectifying sampling Inspection Plan, consumer and producer‘s
risk explanation of the terms AQL, LTPD, ASN, ATI, AOC, AOQL, (Interpretation only).

2.4. Operation of single and double sampling inspection plan (including flow charts)

Unit 3: Correlation

3.1: Multiple and partial correlation (for three variables), their Co-efficient and properties, residual
and its properties, variance of residuals.

3.2: Multiple and partial correlation co-efficient in terms of total correlation coefficient s for 3
variables.

3.3: Intra class correlation coefficient (derivation) and its limits.

3.4: Correlation ratio (derivation) and its properties.

Unit 4: Operation Research (O.R)

4.1: Origin and development of OR, importance and scope of OR.
4.2: Models of OR — Iconic, analogue and mathematical models.
4.3: Elements of LPP, formulation of LPP.

4.4: Solution of LPP by graphical method (for 2 variables).

4.5: Solution of LPP by simplex method.

Unit 5: Psychological and Educational Statistics (PES)

5.1: Introduction, comparison and combination of exams and ranks.

5.2: Normalised scale.

5.3: Mental measurements —IC (Construction and standardization of test). Simon Binet scale.
5.4: Methods for the estimation of test, reliability and validity, Spearman’s two factor theory.

Unit 6: Indian Official Statistics (10S)

6.1: Statistical system in India, CSO, NSSO, Office of the registrar General, Directorate General of
Commercial Intelligence and Statistics, directorate of Economics and Statistics. Labour Bureau,
Army Statistical Organisation (features of the organizations and name of their publications only)

6.2: Discussion on the official statistics of India related to census, agriculture and industries,

6.2.1 Census types of census and type adopted by India organization of census, types of data
included in the schedule of last census.

6.2.2 Agricultural Statistics —Land utilization statistics, total area, classification of area under crop,
area irrigated, crops irrigated, crop production statistics forecast crops,non forecast and
plantation crops.

6.2.3 Industrial statistics- Statistics relating to organized and unorganized sectors.
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6.3: Study of official publications and journals of North Eastern Council (NEC) and Basic Statistics
of NEC.

Practical, Semester VI

Paper VI
Full mark: 25
Pass Mark: 10
SI. No. Topic No. of experiments
1. Construction of Control charts - 5

2. LPP by Graphical Methods
3. LPP by Simplex Method
4. Scale (T- Score & P.C Graph) --- ---
5. Multiple and Partial Correlation ---
6. Intra class correlation coefficient and correlation ratio

oo o o

Instructions:

i) To solve 2 expt. Out of 3 experiment

ii) Each expt. Carries 9 marks

iii) Note book carries 4 marks

iv) Viva Voce 3 marks

Books recommended:

1. Goon Gupta and Das Gupta: Fundamentals of Statistics, Vol. I & II. The World Press Pt.Ltd.
Kolkata.

2. J.N Kapoor & HC Saxena: Fundamentals of Mathematical Statistics.

3. S.C Gupta and VK Kapoor: Fundamentals of Applied Statistics, Sultan Chan and Sons. New Delhi

4. Scarborough JB: numerical Mathematical Analysis,Oxford and IBS.

5. Gupta and Malik : Calculus of Finite Difference and Numerical analysis Krishna Prakashan Mandir

, Meerut.

6. Kanti Swarup, PK Gupta, Man Mohan, Operation Research, Sultan Chan and Sons , New Delhi.

7. VK Kapoor, Operatio research , Sultan Chan and sons, New Delhi.

8. Kalyan Kr. Mukherjee, Numerical Analysis, New Central Book Agency, Kolkata.

9. JP Guilford & B Frucher: Fundamental of Statistics in Psychology and Education, Mc Graw Hill.

10. Hogg R.V and Craig R.G : Introduction to Mathematical Statistics, Mac Millan Publishing
Co.,New York.

11. Miller and Fruend : Modern Elementary Statistics.

12 .Snedecor and Cochran:Statistical Methods, Oxford and IBH Publishers.

13. HA Taha: Operation research an introduction ,Prentice Hall of India.

Table for use:

1. Fisher RA: Statistical Tables for Biological, Agricultural and Medical Research, Oliver Boy

2.Pearson K. tables for Statistical and Biometrician, Part I and II , Cambridge University Press.

3.Ptyde, J: Chamber’s seven figure Logarithmic of Number upto 10000, W and R Chamber Ltd.

Syllabus: B.A / B.Sc. Statistics-2010, PRAVABATI COLLEGE, Mayang Imphal 795132 Page 17



THE SEMETER-WISE COURSE STRUCTURE FOR UNDERGRADUATE
COURSE

B.Sc. In Physical Education (Hons.), Health Education and Sports
MANIPUR UNIVERSITY, CANCHIPUR

Semester -I
MIL/General English
Paper 1- PHE101- Physical Education (Principles and Foundation of Physical Education) 75+25=100Marks
Paper 2- HE102- Health Education (General Study of Health Education) 75+25=100Marks
Paper 3- SP103- Sports (4 games - Athletics, Table Tennis, Football and Yoga) 50+50=100Marks
Semester -11
MIL/General English
Paper 1- PHE201- Physical Education (Fundamentals of Anatomy in Physical Education) 75+25=100Marks
Paper 2- HE202- Health Education (Community and Environmental Health) 75+25=100Marks

Paper 3- SP203 Sports (4 games - Softball, Lawn Tennis, Wrestling and Badminton) 50+50=100Marks

Semester -111
Regional Development (Northeast) RD(NE)
Paper 1- PHE301- Physical Education (Psychology and Sociology in Physical Education) 75+25=100Marks

Paper 2- HE302 - Health Education (Fundamentals of Food and Nutrition) 75+25=100Marks
Paper 3- SP303 - Sports (4 games - Gymnastics, Volleyball, Hockey and Handball) 50+50=100Marks
Semester -1V

Environmental Studies

Paper 1- PHE401 - Physical Education (Methods of teaching in Physical Education) 75+25=100Marks
Paper 2- HE402 - Health Education (Fundamentals of Sports Medicine ) 75+25=100Marks
Paper 3- SP403- Sports (4 games - Kabaddi, Weightlifting, Judo and Sepak-Tekraw) 50+50=100Marks

Semester -V (Hons. in Physical Education)

Hons.1- PHE(H)501 - Physiology of Exercise in Physical Education 100Marks
Hons.2- PHE(H)502 - Kinesiology and Bio-mechanics in Physical Education 100 Marks
Hons.3- PHE(H)503 - Practical 100 Marks

Semester -VI (Hons. in Physical Education)
Hons.1- PHE(H)601 - Test, measurement and evaluation in Physical Education 100Marks
Hons.2- PHE(H)602 - Fundamentals of Scientific Training in Physical Education and sports 100Marks
Hons.3- PHE(H)603 - Practical 100Marks



SEMESTER-WISE SYLLABUS FOR B.Sc.

Physical Education, Health Education & Sports
MANIPUR UNIVERSITY

SEMESTER- |

Paper- 1
PHE101- Physical Education
Principles and Foundation of Physical Education
(THEORY) Full Marks: 75

Unit- | 15 Marks
1.1. Meaning and Definition of Education and Physical Education
1.2. Scope of Physical Education.
1.3. Aim and objectives of Physical Education
1.4. Misconception of Physical Education.
1.5. Relationship of Physical Education with General Education
1.6. Physical Education as Art and Science.

Unit- 11 15 Marks
2.1. Introduction and aspects of Philosophy
2.2. Nature and principles based on Philosophy and science
2.3. Significance of Philosophy in Physical Education
2.4. Philosophy of Physical Education
2.5. Principles of Physical Education
2.6. Needs of Philosophy in Physical Education.

Unit- 111 15 Marks
3.1. Biological foundation of Physical Education
3.2. Activity - as the basis of life,
3.3. Growth and development,
3.4. Effect of Heredity and Environment in growth and development,
3.5. Individual differences,
3.6. Body types and Exercise as a daily necessity.

Unit- IV 15 Marks
4.1. Sports Associations,
4.2. Sports Awards in India- Rajiv Gandhi Khel Ratna, Dronacharya Award, Arjuna Award
4.3. Indian Olympic Association (IOA) -Objectives and functions,
4.4. Leading Institutions- LNUPE, HVPM, YMCA, SAI
4.5. Youth welfare programme - N.C.C., N.S.S. , Scouting & Guiding, Youths,Hostel,
Youth festival and Nehru Yuvak Kendras.

Unit- V 15 Marks
5.1. Ancient Olympic Movement
5.2. Modern Olympic Games,
5.3. Commonwealth Games
5.4. Asian Games - aims and objectives.



PHE101 (PRACTICAL)

25 Marks
1. Fundamental drills and marching. 5 Marks
2. Free hand exercises /Callisthenic Exercises 5 Marks
3. Two days Study tour / Field work / Camping/Tracking 15 Marks

(Students are required to submit a report of the Study Tour/Field
Work/Camping/Tracking).

Reference Books

1.

2.

3.

10.

11.

Buchar Charles A., Foundation of Physical Education, St. Louis the C.V. Mosby
Company, London.

Kamlesh and Sangral, Principles and History of Physical Education, Prakash and Brothers,
Ludhiana.

Wakharkar D.G., Manual of Physical Education in India, Pearl Publication Pvt. Ltd.,
Bombay.

Eraj Ahmed Khan, History of Physical Education, Venus Publishers Patna.

M.L. Kamlesh & M.S. Sangral, Principles and History of Physical Education,
Ludhiana, Prakash Bothers.

Vidhya Ratna Taneja, Educational thought and Practice, New Delhi: Sterling Publisher
Pvt. Ltd.

Krishna Murthy V. and Ram Parammeswara, Educational Dimension of Physical
Education, New Delhi, Sterling Publishers.

Nixon Engene D. Couson V. An Introduction of Physical Education, Philadelphia, W.B.
Lamders Company, London.

Singh Ajmer and Gangopadhyay S.R., Edited trends and Practices in Physical Education in
India, Friends Publications, New Delhi.

Gangopadhyay SR (Edited), Physical Education Today and Tomorrow, Delhi Friends
Publication.

Singh, A. et.al., Modern Text Book of Physical Education, Health and Sports, Kalyani
Publisher.




Unit- |
1.1.
1.2.
1.3.
1.4.

Unit- 11
2.1.

2.2.
2.3.
24.

Unit- 111
3.1.
3.2
3.3.
3.4.
3.5.

Unit- IV
4.1.
4.2,
4.3.

Unit- V
5.1.
5.2.
5.3.

—
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Paper- 2
HE102- Heath Education
General Study of Health Education
(THEORY) Full Marks: 75

15 Marks
Meaning and Definition of Health and Health Education
Need, scope, aim and objectives of Health Education
Principles of Health Education , means and methods of Health Education,
Characteristics of Health Education.

15 Marks
Meaning, definition and characteristics of physical, mental, social and

emotional health

Meaning and definition of Hygiene
Needs and importance of hygiene
Personal hygiene.

15 Marks
Meaning and definition of Safety Education
Needs and Importance of Safety Education
Principles of Safety Education
Safety in respect of residence, play field, equipment and dresses.
Safety on Road, Camps, Picnics, Tours, Fire, Flood, Hurricane, Thunder,
Lightening and air-raids.

15 Marks
Meaning, definition and importance of Rehabilitation.
Rehabilitation measure for beneficial effects.
Disciplines of Rehabilitation- Physical Medicine (Physiotherapy),

Occupational Therapy, Speech Therapy.

15 Marks
Meaning and Definition of Massage
Types of massage
Effects and uses of various types of massage- stroking, pressure, percussion and
shaking

HE102 (PRACTICAL)

25 Marks
Demonstration of the Traffic Signals 5 Marks
Demonstration of types of Massage 5 Marks
Two days visit to a Community/Primary Health Centre. 15 Marks

(To collect the data on the organization, functioning and administration of the
centre, and various preventive measures of common diseases).

Reference Books

1.

2.

3.

J.E. Park and K.E. Park, Preventive and Social Medicine, Medical College,
Jabalpur.

Prof. B C Rai, Health Education and Hygiene, Prakashan Kendra, Railway
Crossing , Sitapur Road, Lucknow.

Dr. S.K. Mangal, Health and Physical Education, Prakash Bros., Educational
Publishers, 546, Book Market, Ludhiana.




Paper- 3
SP103- Games & Sports
Track & Field, Football, Table Tennis and Yoga
(THEORY)

History of the game/sports.

2. Organization (Working Federation)

Unit -1
1.1.
Unit —I1
2.1.
2.2,
2.3.
Unit =111
3.1.
3.2.
Unit -1V
4.1,
4.2.
Unit -V

5.1.
5.2.
5.3.

Various systems of the play
Rules and their interpretation
Equipment and Play field

Application of Scientific Principles for the improvement of skills
Trainings for the development of performance of the games/sports.

Physiology of Warm-up
General and Specific Warm-up.

Meaning and Definition of Officiating and Coaching
Duties of good Coach, qualities and qualification of a Coach,
Methods of Officiating.

SP103 (PRACTICAL)

l. Track & Field
1. Football

I1l.  Table Tennis
IV. Yoga

. TRACK & FIELD

1. Track Events

1.1.

Track event

Marks: 50

10 Marks

10 Marks

10 Marks

10 Marks

10 Marks

Marks: 50

15 Marks
15 Marks
10 Marks
10 Marks

15 Marks

1.2. Starting techniques - Standing start, Crouch start and its variations. Proper use of

Blocks.

1.3. Finishing techniques — Run Through, Forward Lunging, and Shoulder Shrug.
1.4. Relays - Various patterns of Banton Exchange and understanding of Relay Zones;

Types

L.5.
1.6.
1.7.

of Relay event.

Hurdles - Approach, Clearance over the Hurdle and Recovery.
Short distance, Middle distance and Long distance running events.
Steeplechase - Approach, clearance, recovery walking technique.

2. Field Events
2.1. Long Jump - Approach run, take off , flight in the air and landing ; Type- Hang

2.2.

Style, Hitch Kick/Cycling/Walking in the air.
Triple Jump - Approach run, take off, flight in the air and landing.



2.3. High Jump - Approach run, take off, clearance over the Bar and landing; Types-
Scissor cut, Straddle roll/Western Roll, Fosbury Flop.

2.4. Pole vault - Hand Grip and Pole carry, Approach run, pole plant, Take-off, Bar
clearance and landing.

2.5. Javelin - Grip, Carry, Approach Run, Release and Reverse.

2.6. Shot put - Grip, Stance, Glide, Release and Reverse; Types- Orthodox, Peri O’
Brien, Disco-put.

2. 7. Discuss throw - Grip, Stance, Release and Reverse; Types- Orthodox, Disco
style.

2. 8. Hammer throw - Grip, Turning, Release and Reverse.

1. FOOTBALL

15 Marks

1. Fundamental Skills.

1.1 Kicking-

1.1.1 Kicking with the inside of the foot

1.1.2 Kicking with the instep of the foot

1.1.3 Kicking with the outer instep of the foot
1.1.4 Lofted Kick

1.2 Receiving-
1.2.1 Receiving a rolling ball- with the inside, outside, sole and instep

1.2.2 Receiving an aerial ball- with the inside, outside, sole, instep, thigh chest and

head.

1.3 Dribbling-

1.3.1 With the instep of the foot

1.3.2 With the inside of the foot

1.3.3 With the outer instep of the foot

1.4 Heading-

1.4.1 From standing
1.4.2 From running
1.4.3 From jumping

1.5 Throw-in-
1.5.1 Standing
1.5.2 Running

1.6 Feinting-
1.6.1 With the lower limb
1.6.2 With the upper part of the body

1.7 Tackling-
1.7.1 Simple tackling
1.7.2 Slide tackling

1.8 Goal Keeping-
1.8.1 Collection of balls
1.8.2 Ball clearance- Kicking, throwing and deflecting



2. Advanced Skills
2.1 Kicking
2.1.1 Chip.
2.1.2 In-swing and out-swing.
2.1.3 Volley (low drive, back volley and scissors volley).
2.1.4 Half Volley.

2.3 Dribbling-

2.3.1 Controlled dribbling.
2.3.2 Fast dribbling.

2.3.3 Straight dribbling.
2.3.4 Zig-Zag dribbling.

2.4 Heading-

2.4.1 Running and jumping.
2.4.2 Heading for long clearance.
2.4.3 Downward heading.

3. Small sided games/ Corrective games
4. Functional training
5. Elementary Formation and systems of play.

I11.  TABLE TENNIS

1. Fundamental Skills.

1.1 The grip-
1.1.1 The Tennis grip (forehand grip and backhand grip)
1.1.2 Penholder grip.

1.2 Service-
1.2.1 Forehand (Forward and backward spins).
1.2.2 Back hand (Forward and backward spins).
1.2.3 Side spin.
1.2.4 High Toss.

1.3 Strokes (From both forehand and backhand).
1.3.1 Push.
1.3.2 Chop.
1.3.3 Drive (with top spin).
1.3.4 Half volley.
1.3.5 Smash.
1.3.6 Drop-shot.
1.3.7 Balloon.
1.3.8 Flick shit.
1.3.9 Loop drive.

1.4 Stance and Ready position, and foot work.

2. Tactics — Defensive, attacking in singles, doubles and mixed doubles.

10 Marks



IV  YOGA
10 Marks

1. Asanas-

2.

3.

1.1. Meditative- Sukhasana, Swastikasana, Padamasan, Vajrasana and Siddhasana.

1.2. Relaxative- Makarasana, Shavasana,

1.3. Cultural- Bhusjangasana, Ardha-Shalabhasana, Dhanurasana, Naukasanas,
Padhastasana, Halasana, Matsyasana, Vakrasana, Chakrasanas, Ardhachandrasana,
Tadasana, Utkatasana, Vrikshasana, Parvatasana.

Pranayama- Anuloma-Viloma and Ujjai (both without Kumbhak)

2.1. Bandha- Jalandhar, Uddiyan, Moola

2.2. Mudra- Viparitakarani.

Kriya- Kapalabhati, Dhoti and Neti.

Reference Books:

1.

W

Swenaw

Dybon, Geoffrey, G.H., The Mechanics of Athletics, University of London Press Ltd.
London.

Doderty, J. Memmeth, Modern Track and Field, Englewood Cliffs: N.J. Prentice Hall, Inc.
Mohan, V.M. Athletics for Beginners, Metropolitan Books Ltd. New Delhi.

Robinson, Johnson James and Hirscni, Modern Techniques of Track and Field, Henry
Kimpton Publishers, London.

Larche, Harry E. Techniques of Football Coaching. A.S. Barners and Company, London.
Lonziak Conard, Understanding Soccer Tactics, Faber and Faber, London.

Sklorz Martin, Sport Table Tennis, Yorkshire : E.P. Ltd. Cast Ardsley, Wakefield.
Myers Harold. Table Tennis, Lea & Fabiger Ltd. 3, Queen Square, London.

Iyengar, KS, Light on Yoga, George Allon and Unwrn Ltd. London.

O Kuvalayananda Swamy, Yoga Asanas, Popular Prakashan Pub., Bombay.



SEMESTER- I

Paper- 1
PHE201- Physical Education
Fundamentals of Anatomy & Physiology in Physical Education
(THEORY) Full Marks: 75

Unit- | 15 Marks
1.1.  Meaning and definition of Anatomy and Physiology

1.2.  Concept of Anatomy and Physiology
1.3.  Importance of Anatomy and Physiology in Physical Education

Unit -1 15 Marks
2.1.  Definition of cells, tissues, organs and systems

2.2.  Microscopic structure of cells
2.3.  Functions of cells, tissues, organs and systems.

Unit- 111 15 Marks
3.1. Skeleton and Muscular System

3.2. General features of bone and types of bones and its functions.
Joints - Definition and classification of Joints.
3.3.  Types, structure and functions of muscles.

Unit- IV 15 Marks
4.1. Cardio - Vascular and Respiratory System

4.2.  Structure of heart and major blood vessels in the different parts of the body.
4.3. Cardiac cycle, blood pressure, Cardiac output and stroke volume.
Structure and function of lungs, mechanism of respiration.

Unit-V 15 Marks
5.1.  Gastro-intestinal system (digestive system), Excretory system, Endocrine system,
Reproductive system, Sensory organs
5.2.  Structure and functions of digestive system and Excretory system,
5.3.  Structure and functions of Endocrine system, function of liver and absorption of

foods.
PHE201 (PRACTICAL)
25 Marks
1. a) Study of heart and breath sound by means of stethoscope
b) Study of radial pulse 5 Marks
2. Measurement of blood pressure 5 Marks
3. Measurement of breath holding capacity: 10 Marks

a) Negative breath holding capacity
b) Positive breath holding capacity
4. Measurement of Body Mass Index (BMI) 5 Marks
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Reference Books

1.

2.

[98)

9]

Pearce Evelyn C, Anatomy & Physiology for the Nurses, Lea & Fabeger,
Kolkata, Oxford University Press, Delhi, Bombay, Madras.

Dr. Ratan Vidya, Handbook of Human Physiology, Jaypee Brothers Medical
Publisher, Delhi.

Gyton A.C., Functions of Human Body, Saunders Company, London.
Bourne, Geoffery H., The Structure and Function of Muscles, Academic Press,
London.

James C. Clouch, Fundamental Human Anatomy, Lea & Febiger, Philadelphia.
Mathew, D K. and Fox E.L., Physiological Basis of Physical Education and
Athletics, Philadelphia: W.B. Saunders Company.

St. John‘s Ambulance, First-Aid, By Red-Cross Society of India.




Unit- |
1.1.
1.2.

1.3.
1.4.
L.5.

Unit- 11
2.1
2.2.
2.3.
2.4,
2.5

Unit- 111
3.1
3.2.
3.3.
3.4.
3.5.

Unit- IV
4.1.
4.2,
4.3.
44,
4.5.

Unit- V
5.1.
5.2.
5.3
5.4.

5.5.

11

Paper -2
HE202- Heath Education
Community and Environmental Health
(THEORY) Full Marks: 75

15 Marks
Meaning, definition and importance of Community Health
Different levels of Health Services - Basic Health Service, Primary Health
Service, Primary Health Centre.
Diseases: communicable and non-communicable diseases.
Mode of transmission of communicable diseases.
Prevention of - Malaria, Diptheria, Cholera, Diarrhoea, Dysentery, Tuberculosis
and HIV (AIDS).

15 Marks

. Meaning, definition and importance of environmental health

Environmental health condition in rural, urban and industrial areas.
Living Environment- home and neighborhood
Community services - Transportations, market and waste disposal.

. Water — sources, purification and importance of water.

15 Marks
Meaning, definition and types of pollution
Harmful effects of - water pollution, noise pollution, air pollution
Important measures of pollution control
Meaning and definition of Radiation
Sources of radiation- natural and man-made radiation.

15 Marks
School Health Service- Importance and aspects of school health service
School health programme
Medical examination services in school
Immunization - Meaning and types of immunization.
Mid-day meal - Meaning and importance of mid-day meal in school.

15 Marks
Health awareness programmes of College Youths
Students participation in health awareness programmes

. Health problems of college youths

Use of intoxicated substances -tobacco, alcohol, drugs etc., their harmful effects
and preventive measures
Mental health problems and its causes.

HE 202 (PRACTICAL)

25 Marks
1. Project Work - Health survey to a specific area for 4 days. 15 Marks
2 Health service camp in school /college campus 10 Marks

(Marks will be awarded by the supervisors concerned on the basis of the
performance, sincerity, discipline, skills of camping etc.).



Reference Books

1.

2.

3.

Preventive and Social Medicine - J.E. Park and K.E. Park , Medical College,
Jabalpur.

Health Education and Hygiene - Prof. B C Rai - Prakashan Kendra - Railway
Crossing Sitapur Road, Lucknow.

Health and Physical Education - Dr. S.K. Mangal , Prakash Bros., Educational
Publishers , 546 Book Market, Ludhiana.

12



Paper- 3
SP203- Games & Sports
Badminton, Lawn Tennis, Wrestling and Soft Ball
(THEORY)

Unit -1
1.1. History of the game/sports.
1.2. Organization (Working Federation)

Unit-11
2.1. Various systems of the play
2.2. Rules and their interpretation
2.3. Equipment and Play field

Unit -1
3.1.Application of Scientific Principles for the improvement of skills.
3.2.Training for the development of performance of the games/sports.

Unit -1V
4.1. Physiology of Warm-up
4.2. General and Specific Warm-up.

Unit -V
5.1. Meaning and Definition of Officiating and Coaching
5.2. Duties of good Coach, qualities and qualification of a Coach,
5.3. Methods of Officiating.

SP203 (PRACTICAL)

l. Badminton
1. Lawn Tennis
1. Wrestling
IV. Soft Ball

. BADMINTON

1. Fundamental Skills
1.1 Racket parts, racket grips, shuttle grips.
1.2 The basic stances.
1.3 The basic strokes.
1.3.1 Serves.
1.3.2 Forehand-overhead and under arm.
1.3.3 Back hand-overhead and underarm.
1.3.4 Drills and Lead up games.
1.3.5 Types of games-singles, doubles, including mixed doubles.

2. Tactics — Defensive, attacking in singles, doubles and mixed doubles.

13

Marks: 50

10 Marks

10 Marks

10 Marks

10 Marks

10 Marks

Marks: 50

15 Marks
15 Marks
10 Marks
10 Marks

15 Marks
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1. LAWN TENNIS

15 Marks
1. Fundamental Skills
1.1 Grips-

1.1.1 Eastern Forehand grip.

1.1.2 Eastern Backhand grip.

1.1.3 Western grip.

1.1.4 Continental grip.

1.1.5 Chopper grip.

2.2 Stance and Footwork.
1.3 Basic Ground strokes-
1.3.1 Forehand drive.
1.3.2 Backhand drive.

1.4 Basic service.

1.5 Basic Volley.

1.6 Over-head Volley.
1.7 Chop

2. Tactics — Defensive, attacking in singles, doubles and mixed doubles.

1.  WRESTLING

10 Marks
1. Fundamental Skills
1.1 Learning and demonstrating fundamental skills involving drills and lead up
games, if any, therein (Catch as can style).
1.1.1 Take downs : leg tackles, arm drag.
1.1.2 Counters for take downs : Cross face, whizzer series.
1.1.3 Escapes from under : Sitout-turn in triped.
1.1.4 Counters for escapes from under : Basic control, back drop, counters for
stand up.
1.1.5 Pinning combination : Nelson series, (Half Nelson, Half Nelson
and bar arm) leg lift series, leg cradle series, Reverse double bar arm, chicken
wing and half nelson.
1.1.6 Escapes from pinning : Wing lock series, Double arm lock roll, bridge.
1.1.7 Standing Wrestling : Head under arm series whizzer series.
1.1.8 Referees positions.

2. Tactics — Defensive, attacking.

AV SOFT BALL
10 Marks
1. Fundamental Skills

1.1. Players Position
1.2. Pitching
1.3. The Catches
1.4. Batting Position
1.5. Hitting

1.5.1. Set-up

1.5.2. Power Position



1.5.3 Approach

1.5.4. Release

1.5.5. Follow through
1.6. Group Tactics
1.7. Defensive & Offensive
1.8. Lit up Games

Reference Books

1.

i ol

e

Doway, J.C. Better Badminton for All, Pelham Books Ltd, Great Britain.
David Park, Better Badminton Learn in Yourself Book, Orient Paper Books, London.
Brown E, Better Badminton, Lea & Fabiger, London.

15

Hawton, Mary, How to Play Winning Tennis, Eookthrift, One west 39" Street, New York.

Eighton Jim, Inside Tennis Techniques of Winning, Prentice Hall Inc. Englewood Cliffs,
New Jersey.

Dubey. C.H. A Wrestling Guide, 201 Rampura, Sauger (M.P.).

U.S. Naval Institute, Wrestling, Arnapolis Manyala, USA.
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SEMESTER 111

Paper-1
PHE301 - Physical Education
Psychology and Sociology in Physical Education
(THEORY) Full Marks: 75

Unit-1 15 Marks
1.1.Meaning, definition and nature of Psychology and Sports Psychology
1.2.Scope of Psychology in Physical Education.
1.3.Learning - meaning and definition of Learning
1.4.Principles of learning, factors affecting learning and transfer of training
1.5.Motor learning- meaning, definition, stages and development

Unit-11 15 Marks
2.1.  Personality — Meaning, definition and types of personality
2.2.  Importance of personality in Physical Education and sports
2.3.  Emotion — Meaning, definition and role of emotion in Physical Education and

sports
2.4. Motivation — Meaning, definition and role of motivation in Physical education and
sports
Unit-111 15 Marks

3.1.  Meaning, definition and nature of Sociology and Sports Sociology.
3.2.  Importance and scope of Sociology in Physical education and Sports
3.3.  Society, Community, Association, Institutions, Customs

3.4. Man as a Social Animal.

Unit-1V 15 Marks
4.1. Social institutions and socialization
4.2. Social significance of sports
4.3. Sports as an Institutionalizing agency
4.4. Physical Education and Sports as a Social phenomenon

Unit-V 15 Marks
5.1. Importance of Sports Psychology for Physical Educationists, coaches and players
5.2. Socio-psychological aspects of sports - the social group, development of group
mind through sports.
5.3. Sports for better International understanding, co-operation and group cohesion
in Sports team.
5.4. Relationship between family and sport participation

PHE301 (PRACTICAL)

25 Marks
l. Practical performance of: 5+5+5 = 15 Marks
a) Perception
b) Concentration
C) Memory
2. Measurement of: 5+5= 10 Marks
a) Breack's sociometric test of status.

b) Cowell's personal distance scale
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Reference Books

1.

(98]

*

Kamlesh ML, Psychology in Physical Education and Sports, Metropolitan Book
Co(P) Ltd. New Delhi.

Suinn R.N., Psychology in Sports, Surjit Singh Publication, Delhi.

Puni AT, Sports Psychology, NIS, Chandigarh.

Kana JS, Psychological aspects of Physical Education & Sports, Rout Leage,
Kejanpaul, London.

Bhatia and Bhatia, Educational Psychology.

Lyer, Mac, at.el. Society, Mc Millan & Co., London.

Ogburu William F. and Mimkaff Meyer F.H., Book of Sociology, Eurasia
Publishing House Ltd. New Delhi.




Unit-I
1.1.
1.2.
1.3
1.4.

Unit-11
2.1.
2.2.

2.3.
24.

Unit-111
3.1.
3.2
3.3.
3.4.

Unit-1vV
4.1.
4.2,
4.3.
44,

Unit-v
5.1.
5.2.
5.3.
54.

1.
2.
3.
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Paper-2
HE302- Heath Education
Fundamentals of Food and Nutrition
(THEORY) Full Mark: 75

15 Marks
Meaning and definition of food and nutrition
Types of Food

. Importance of food and nutrition

Principles of nutrition

15 Marks
Carbohydrate and fat, and their sources
Simple carbohydrates, complex carbohydrates and dietary fiber and their
importance
Metabolizing carbohydrates - High insulin levels, low blood sugar, and obesity.
Importance and varieties of fat - visible fat and invisible fat.

15 Marks
Protein and its sources
Importance and functions of protein
Components of protein - essential and nonessential amino acids
Importance of water causes of loss of water from the body.
15 Marks
Vitamins and its sources
Importance and needs of Vitamins
Varieties of vitamins and their food sources
Free Radicals and Antioxidants, importance of antioxidants.
15 Marks
Minerals, importance of Minerals
Varieties of minerals and food sources of minerals
Balance Diet - Meaning and importance of balanced diet
Balance diet for different age groups.
HE302 (PRACTICAL)
25 Marks
Identification of food sources of different vitamins and minerals. 5 Marks
Group discussion on the diseases caused by food habit. 15 Marks
Preparation of balanced diet chart. 5 Marks

Reference Books

1. Preventive and Social Medicine - J.E. Park and K.E. Park , Medical College, Jabalpur.
Essentials of Exercise Physiology - Larry G. Shaver - Surjeet Publication, Post Box

No.

2157, 7- K, Kolhapur Road, Kamlanagar, Delhi.

Nutrition for a longer life - Robert Crayhon, M.S Magna Publishing Company Ltd.

Mumbai.
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Paper- 3
SP303- Games & Sports
Gymnastics, Volleyball, Hockey and Handball
(THEORY) Marks: 50

Unit -1 10 Marks
1.1. History of the game/sports.
1.2. Organization (Working Federation)

Unit -1 10 Marks
2.1. Various systems of the play
2.2. Rules and their interpretation
2.3. Equipment and Play field

Unit —I11 10 Marks
3.1. Application of Scientific Principles for the improvement of skills.
3.2. Training for the development of performance of the games/sports.

Unit -1V 10 Marks
4.1. Physiology of Warm-up
4.2. General and Specific Warm-up.

Unit -V 10 Marks
5.1. Meaning and Definition of Officiating and Coaching
5.2. Duties of good Coach, qualities and qualification of a Coach,
5.3. Methods of Officiating.

SP303 (PRACTICAL) Marks: 50
l. Gymnastics 15 Marks
1. Volleyball 15 Marks
I11.  Hockey 10 Marks
IV.  Handball 10 Marks

I. GYMNASTICS
15 Marks

1. Fundamental Skills:

1.1.  Floor Exercise (boys and girls)-
1. Forward Roll.
2. Backward Roll.
.3.  Sideward Roll.
4. Cart Wheel.
.5.  Handstand and forward roll.
.6.  Backward roll to hand stand.
7. Diving forward roll.
8. Side split.
.9. Head stand.
10. Different kinds of scale.
.11.  Diving roll from beat board.
.12. Round off.

1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
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1.1.13.  Jumps-leap, scissors leap.

1.2.  Balancing Beam (girls)-
1.2.1. Walking and running on the beam.
1.2.2. Turning movement on the beam.
1.2.3. Cat jump.
1.2.4. Dancing steps and movements.
1.2.5. Mount (1/4 turn to cross sitting).
1.2.6. Dismount (jump from the end of the beam with legs straddle in the air).
1.2.7. Straddle mount.
1.2.8. Forward roll on the bench and beam.

1.3.  Parallel Bar (boys)-
1.3.1. Mount from one bar.
1.3.2. Straddle walking on parallel bar.
1.3.3. Single and double step walk.
1.3.4. Perfect swing.
1.3.5. Shoulder stand on one bar and roll forward.
1.3.6. Roll side
1.3.7.  Shoulder stand.
1.3.8. Front on back vault to the side (dismount).

1.4.  Vaulting Horse (boys and girls)-
1.4.1. Approach run and jump from the board.
1.4.2. Catvault.
1.4.3. Squat vault.
1.4.4. Straddle vault.
1.4.5. Side vault.

1.5.  Rhythmic activities (girls)-
1.5.1. Basic skills or five elements of three selected apparatus.
1.5.2. Choreography with music.
1.5.3. Basic turns, jumps, leap with music.

2. Code of points:
2.1.  Evaluation
2.2.  Duties of judges.
2.3.  Responsibilities of gymnasts.
2.4. Measurement of apparatuses.

1. VOLLEYBALL

15 Marks
1. Fundamental Skills.
1.1 Player’s stance- Receiving the ball & passing to the team mates.
1.1.1 The Volley (Over head pass)
1.1.2 The Dig (Under hand pass)

1.2 Service-
1.2.1 Under Arm Service.
1.2.2 Side Arm Service.
1.2.3 Tennis Service.
1.2.4 Round Arm Service.
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1.3 Spike-
1.3.1 Straight Arm Spike.
1.3.2 Round Arm Spike.

1.4 Block-
1.4.1 Single Block.
1.4.2 Double Block
1.4.3 Triple Block

2. Advanced Skills-

2.1 Pass-
2.1.1. Back Pass.
2.1.2 .Back Roll Volley.
2.1.3 .Back Roll Dig.
2.1.4 Jump and Pass.
2.1.5. Side Roll Dig.

2.2. Dive-
2.2.1. Dive combined with dig (Two handed).
2.2.2. Dive combined with dig (One handed).

2.3 Lead up Games-
2.3.1 Three Volleys (These can be combined with service)
2.3.2 Three Digs (Receiving service using dig and setting and placing using volleying
action).

1. HOCKEY
10 Marks
1. Fundamental Skills

1.1 Grip.
1.2 Skills-

1.2.1 Rolling the ball.

1.2.2 Dribbling.

1.2.3 Push.

1.2.4 Stopping.

1.2.5 Hit.

1.2.6 Flick.

1.2.7 Scoop.
1.3 Passing — Forward pass, square pass, triangular pass.
1.4 Drills and lead up game related with skill taught.

2. Advance Skill
2.1 Reverse hit, hitting on the wrong foot.
2.2 Stopping the ball on the right, left side and stopping the ball in the air.
2.3 Pushing on the wrong foot.
2.4 Reverse flick.
2.5 Dodging (through the legs, right and left.)
2.6 Tackling-front, right, left.
2.7 Passing-Through pass, diagonal pass, return pass.
2.8 Common bully.
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3. Positional play in attack and defense.
4. Drills and lead up games.

IV. HANDBALL
10 Marks
1. Fundamental Skills
1.1 Running, Catching the ball with two hands, Catching at chest
height, Catching the high ball and catching the low ball.
1.2 Passing and Throwing : One handed shoulder pass, two
handed chest pass the long throw.
1.3 Dribbling (Running with the ball)
1.4 Shooting:
1.4.1 The standing throw shot.
1.4.2 The side throw shot.
1.4.3 The jump shot.
1.4.4 The reverse shot.
1.4.5 The fall shot
1.4.6 Goal Keeping :
Basic stance, hand and feet movement.

2. Positional play in attack and defense.
3. Drills and lead up games.

Reference Books

1.

Sturnt, Nik. Competitive Gymnastics, Stonlly Paul and Company Ltd. London:

2. De Carle, Tom. Hand Book of Progressive Gymnastics. Englewood Cliffs: N.J. Prentice

9]

6
7.
8.
9
1

1.

12.

Hall.

Lokon, Newton, C. and Williougbby, Rodert, J. Complete Book of Gymnastics. Englewood
Cliffs, N.J. Prentice Hall.

Dhanraj, V., Hubert, Volleyball for Men and Women, Y.M.C.A. Publishing House, Calcutta.
Nicholls Keith, Modern Volleyball for Teachers, Coach and Player, Lepus Book House,
London.

Siyamaker, Thomas and Brown, Virgine H., Power Volleyball , Saunders Company, London.
Sotir and Nicolas, Winning Volleyball, Stanley Paul, London.

Flint, Rachael H., Women’s Hockey, Pelham Books Ltd. London.

. Milford, D.S., Hockey Practice and Tactics, Edward Arnold and Company, London.
0.

Singh. Gian and Wallia Kuku, Learn Hockey This Way, International Hockey Institutes,
New Delhi.

Rowland B.J., Handball, A Complete Guide, Faber and Faber Ltd. 24 Runsel square,
London.

Mand, Charles L., Handball Fundamentals, Charles E. Merril Company, Columbus, Cinio.
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SEMESTER -1V

Paper - 1
PHE401 -Physical Education
Methods in Physical Education & Sports
(THEORY) Full Mark: 75

Unit- | 15 marks
1.1. Meaning and scope of teaching methods in Physical Education ,
1.2. Principles of teaching, factors which influenced methods of teaching
1.3. Types of Methods - Lecture method, Command method, Project method, Discussion
method, Demonstration and imitation method.

Unit- 11 15 marks
2.1. Class management - Principles of class management, Steps in class management.
2.2. Procedure of teaching in Physical Activity - Team Games, Division Team Games,
2.3. Principles related to the teaching of team games.

Unit- 111 15 marks
3.1. Individual Sports - Calisthenics, Gymnastics, Rhythmics, Combative
3.2. Principles related to the teaching of Individual Sports.
3.3. Lesson planning — Preparation, principles, types, Characteristics, construction,
and kinds of lesson plan.

Unit- IV 15 marks
4.1. Competition : Types of competition, drawing of fixture
4.2. Leadership: Qualities of a good leader, types  of leadership, Teacher's
leadership, Student's leadership.
4.3. Supervision and its types in Physical Education.

Unit- V 15 marks
5.1. Intramural & Extramural competition - Objectives, method of organising
Intramural and Extramural competition
5.2. Sports Meet - Types of sports meet, organizing of sports meet.
5.3. Classification of Students - Benefits of students’ classification.

PHE401 (PRACTICAL)

25 Marks
1. Teaching ability test — 10 Marks
Preparation of lesson plan :
a) General lesson plan (5 lessons for general activities)
b) Specific lesson plan (5 lessons for games and sports)
2. Organization of Intramural Competitions. 15 Marks

Reference Books
1. Kamlesh & Sangral, Methods in Physical Education, Prakash Brothers, Ludhiana.
2. Bhatia and Bhatia, The Principles and Methods of Teaching, Doaba House, New
Delhi.
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Kochar, S.K., Methods & Techniques of Teaching, Sterling Publishers Pvt. Ltd,
Julundas.

Kozman, Cassidy and Jackson, Methods in Physical Education, W.B. Saunders
company, Philadelphia and London.

Bucher, Chasles A., Methods And Materials In Physical Education and Recreation
The C.V. Mosloy company, U.S.A.




Unit- |
1.1.
1.2.
1.3.
1.4.

Unit- 11
2.1.
2.2.

Unit- 111
3.1.
3.2
3.3.
3.4.

Unit- IV
4.1.
4.2,
4.3.

Unit- V
5.1.
5.2.
5.3.
5.4.

=
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Paper -2
HE402- Heath Education
Fundamentals of Sports Medicine
(THEORY) Full Mark: 75

15 Marks
Meaning, definition and importance of sports medicine
Meaning and definition of drug
Drugs, drug abuse and drug dependence
Ergogenic Aids in Exercise and sports performance - Amphetamines, Anabolic
steroids, alcohol, alkaline, blood doping, caffeine.
15 Marks
Diet and performance - Carbohydrate, carbohydrate loading, fat and protein
Common sports injuries and their First Aid treatments -
a) Fracture - types of fracture and their sign and symptoms
b) Sprain and strain injuries
C) Dislocation of joints

15 Marks
Meaning, definition and classification of Wounds
Hemorrhage and its causes
Control of hemorrhage by direct and indirect pressure
Meaning, definition and different types of sports injuries

15 Marks
Transportation of different injured person
Meaning and definition of Artificial respiration
Methods of artificial respiration - Holger - Nielson Method, Schaefer’s Method

15 Marks
Meaning and definition of Dressing and bandages
Importance of dressing and bandages
Application of bandages to different injuries.
Types of knots of bandages - Triangular bandage, Roller bandage and their
knots.
HE401 (PRACTICAL)
25 Marks
Demonstration of application of different types of bandages and their knots. 5 Marks
Demonstration of different methods of transport of injured person. 5 Marks
Demonstration of artificial respiration. 5 Marks

Demonstration of control of haemorrhage by direct and indirect pressure. 10 Marks

Reference Books

1.

2.

3.

St. John Ambulance Association (India) Publication, First Aid to the Injured, Red
Cross Road, New Delhi.

J.E. Park and K.E. Park , Preventive and Social Medicine, Medical College,
Jabalpur.

Larry G. Shaver, Essentials of Exercise Physiology, Surjeet Publication, Post Box
No. 2157, 7- K, Kolhapur Road, Kamlanagar, Delhi.




hd

26

Morris B. Mellion, Sports Injuries and Athletic Problems, Surjeet Publication, Post
Box No. 2157, 7- K, Kolhapur Road, Kamlanagar, Delhi.

Bourne, Geoffery H., The Structure and Function of Muscles, Academic Press, London.
Guybon, Arthur C., Text book of Medical Physiology, W.B. Saunder Company,
Philadelphia.




Paper- 3
SP403- Games & Sports
Kabaddi, Weightlifting, Judo and Sepak-Takraw
(THEORY)

1. History of the game/sports.
2. Organization (Working Federation)

Unit -1
Unit -1
2.1.
2.2.
2.3.
Unit -I111
3.1.
3.2.
Unit -1V
4.1.
4.2,
Unit-Vv
5.1.
5.2.

5.3.

Various systems of the play
Rules and their interpretation
Equipment and Play field

Application of Scientific Principles for the improvement of skills.
Training for the development of performance of the games/sports.

Physiology of Warm-up
General and Specific Warm-up.

Meaning and Definition of Officiating and Coaching
Duties of good Coach, qualities and qualification of a Coach,
Methods of Officiating.

SP403 (PRACTICAL)

l. Kabaddi

1. Weightlifting
1.  Judo

IV.  Sepak Takraw

KABADDI

1. Fundamental Skills

1.1 Skills in raiding-
1.1.1 Touching with hand.
1.1.2 Various kicks.
1.1.3 Crossing of Baulk line.
1.1.4 Crossing of Bonus line.
1.1.5 Luring the opponent to Catch.
1.1.6 Pursuing.

1.2 Skills of holding the raider-

1.2.1 Various formations.
1.2.2 Catching from particular position.
1.2.3 Different catches.

27

Marks: 50

10 Marks

10 Marks

10 Marks

10 Marks

10 Marks

Marks: 50

15 Marks
15 Marks
10 Marks
10 Marks

15 Marks

1.2.3 Luring the raider to take particular position so as to facilitate catching.

1.2.5 Chain formation and techniques.
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1.3 Additional skills in raiding-
1.3.1. Bringing the Antis in to particular position.
1.3.2 Escaping from various holds.
1.3.3 Techniques of escaping from chain formation.
1.3.4. Combined formations in offence.
1.3.5. Combined formations in defense.

2. Various lead up games.

1. WEIGHT LIFTING

15 Marks

Fundamentals of Techniques

1.1 Stages of two hand class

1.2 Stages of two hands jerk from chest.
1.3 Stages of two hands snatch

1.4 Two hands clean in half squat
1.5 Two hands clean in deep squat
1.6 Two hands clean in split squat.
1.7 Two hands half jerk from chest
1.8 Complete jerk from chest

1.9 Snatch with split style

1.10 Snatch with squat style.

Exercises

2.1 Isotonic Exercises

2.2 Isometric Exercises

2.3 Exercises for co-ordination, strength, Endurance, Speed,
flexibility and agility.

2.4 Exercises with Wall-bars and vaulting box.

2.5 Exercises with pulleys.

2.5 Exercises with multiple machines.

. Jubo
10 Marks
1. Fundamental Skills.
1.1 Rej (salutation),
1.1.1 Ritsurei (salutation in standing position).
1.1.2 Zarai (salutation in the sitting position.
1.2 How to wear Judo Costume.
1.3 Kumi Kata (Methods of holding judo costume).
1.4 Shisei (Posture in Judo).
1.5 Kuzushi (Act of disturbing the opponent posture).
1.6 Tsukuri and kake (Prepatory action for attack,)
1.7 Ukemi (Break fall).
1.7.1 Urhiro Ukemi-(Rear break fall).
1.7.2 Yoko Ukemi (Side break fall).
1.7.3 Mae Ukemi (Front break fall).
1.7.4 Mae mawari Ukemi (Front rolling break fall).
1.8 Shin Tai (Advance or Retreat foot Movement).
1.8.1 Suri-ashi (Gliding foot).
1.8.2 Tsugi-ashi (Following foot steps).
1.8.3 Ayumi-ashi (Walking steps).
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1.9 Tai Sabaki (Management of the body).
1.10 Nage-waze (Throwing Techniques).
1.10.1 Hiza Guruma (Knee wheel).
1.10.2 Sesae Tsurikomi-ashi (Drawing ankle throw).
1.10.3 De-ashi hari (Advance foot sweep).
1.10.4 O Goshi (Major Loin).
1.10.5 Seoi. nage (Shoulder throw) — Ippon scionage and Morote
Scionag.
1.11 Katama-waze (Grappling Techniques).
1.11.1 Kesa-gatame (Scaff hold).
1.11.2 Kata-gatma (Shoulder hold).
1.11.3 Kami-shiho gatama (Locking of upper four quarters).
1.11.4 Method of escaping from each hold.
2. Lead-up games
2.1 Break fall relay (maximum number of falls from standing
position in one minute duration).
2.2 Mae- mawriukemi relay (maximum number of falls in one
minute duration).
2.3 Maximum number of shoulder throw in one minute.
2.4 Maximum number of obstacles jumped while doing mae- mawriukemi.
3. Methods of Escaping from all above listed grappling techniques.

IV. SEPAK-TAKRAW

10 Marks
1. Fundamentals Skills.
1.1 Kicks-
Inside kick, knee/thigh kick, toe kick, outside kick, heading, cross jump kick, back flip,
shoulder kick.
1.2 Spike-
Roll spike/summersault kick, scissor kick/sun-back kick, side scissor kick, front scissor
kick and sole kick.
1.3 Block-
Back, leg, head
1.4 Service-
Spin service, top spin, side spin, floating, half swing, throw the ball by front player to
the back player (Tekong).
1.5 Trapping-
Chest, head, thigh, inside of the foot, instep of the foot.

2. Play the ball with different parts of the body.

Reference Books

1. Rao, C. V., Kabaddi, Patiala, N.I.S. Publications.

2. Reddy, B. A., Scientific Kabaddi, Raman’s Printing Press, Madras.

3. Katyal P.N., Manual of Weight Lifting, Green Printing Press, Ambala Cant.

4. Krikley, George W, Modern Weight Lifting, Feber Popular Books, London.

5. Murray, Jim and Karpovich, Peter V., Weight Training in Athletics, Englewood
Cliffs, M.J. Prentice Hall

6. Feldenkrais M., Higher Judo, General Work, Fredrick Warne and Co., Ltd. London and
New York, .

7. Smith Robart W., Judo, its Story, Practice Charles E. Tuttle Company of Rutlond,
Vermoni Tokoyo and Japan.
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SEMESTER -V

Honours -1
PHES01 - Physical Education

Exercise Physiology in Physical Education
(THEORY) Full Marks: 100

Unit- | 20 Marks
1.1. Meaning, Nature and scope of Exercise Physiology
1.2. Effect of Exercise on various system of the body

a) Heart and exercise
b) Respiration and exercise
C) Exercise and metabolism
Unit- 11 20 Marks
2.1. Effect of Exercise on skeletal muscles:
a) Gross and microscopic structure and types of muscle fiber
b) Structure of myofibril and contractile mechanism (sliding filament theory).

2.1. Effect of Exercise on the property of voluntary muscles :
a) Extensibility and elasticity
b) Irritability (excitability)
C) Contractility
d) Muscle tone

Unit- 111 20 Marks
3.1. Changes in muscle during Exercise:
a) Chemical changes.
b) Thermal changes.
C) Electrical changes.

d) Mechanical changes.
3.2. Physiology of muscular movement:

a) Muscle twitch and its myogram.
b) Temperature effects upon muscle contraction.
C) All or none law.
d) Electrical phenomena and electromyography
e) Mechanical factors of muscular activity.
Unit- IV 20 Marks
4.1. Nervous control of muscular movement :
a) Basic structures and functions of the nerve.
b) The nerve impulse, the neuromuscular junction, muscle sense organ,

Proprioseptors, The muscle spindle, Golgi Tendon Organs, Joint receptors,
Voluntary control of motor function.
4.1. The reflex arc and Involuntary movement - intransegmental and suprasegmental
reflexes.
Unit- V 20 Marks
5.1. Energy for muscular work :
Introduction, definition of energy, Biological energy cycle, Adenosine Triphosphate
(ATP), Sources of ATP, Aerobic and anaerobic systems during rest and exercise.
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5.2. Measurement of energy , Work and power - Direct and Indirect measurement of

energy, Oxygen consumption, Respiratory exchange ratio (R) - Carbohydrate,
fat and protien.

5.3. a) Anaerobic sources of Energy - Anaerobic Metabolism, Anaerobic Glycolysis

(Lactic acid system).

b) Aecrobic sources of Energy - Aerobic metabolism, the krebs cycle, the

electron transfer system.

References Books

l.

2.

10.

Larry G. Shaver, Essential of Exercise Physiology, Surjit Publication Kolhapur
Road, Kamalanagar, Delhi.

Herbert A . de. Vries, Physiology of Exercise for Physical Education and Athletics,
Staples Press, London.

Edward L. Fox, Richard W. Bowers, The Physiological basis of Physical Education
and Athletics , Merle L. Foss, Web C. Brown Publishers, Dubuque, [OWA.

Pearce, E.C., Anatomy and Physiology for Nurses, Faber Ltd. London.

Penot, J.W., Anatomy for Students and Teachers of Physical Education, Edward
Arnold and Co. London.

Maxhouse and Miller, Physiology of Exercise, The C.V. Mosby Company, St.
Louis.

Karpovich and Sinuer, Physiology of Muscular Activity, W.B. Saunders Company,
London.

Mathew, D.K. and Fox, E.L., Physiological basis of Physical Education and
Athletics, W.B. Saunders Co., Philadelphia.
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Honours -2
PHES502 - Physical Education

Kinesiology and Bio-mechanics in Physical Education
(THEORY) Full Marks: 100

Unit- | 20 Marks
1.1.  Introduction, meaning, aim and objectives of Kinesiology in Physical Education.
1.2.  Scope and needs of Kinesiology in Physical Education.
1.3.  Fundamental concepts - Centre of gravity, line of gravity, planes and axis of the
motion.
1.4. Fundamentals of starting position of movements, terminology of fundamental
movements around the joints.
Unit- 11 20 Marks
2.1. Analysis of fundamental movements :
Walking, Running, Jumping and Throwing.
2.2. Direction and angle of pull and its significance.
2.3. Structure of Motor Actions - Structure of cyclic and a cyclic motor action and
movement combinations
2.4. Fundamentals of relationship for different phases of motor action.
2.5. Motor movements - Movement rhythm, movement coupling, movement flow, and
movement precision.

Unit- 111 20 Marks
4.1.Introduction, meaning, aim and objectives and importance of Bio-mechanics in Physical
Education.
4.2.Motion - Laws of motion, types of motion,
4.3.Projectile motion and their importance in games and sports.

Unit- 1V 20 Marks
4.1. Linear and angular Kinematics - Speed, velocity, acceleration, uniformly
accelerated motion, relationship between linear and angular motion.
4.2.  Linear and Angular kinematics - Mass, force, work, power, energy, momentum,
friction, movement of inertia.
4.3. Conservation of momentum, transfer of momentum.

Unit- V 20 Marks
5.1. Lever : Types of lever and their applications
5.2.  Equilibrium and stability: types and principles
5.2.  Bio-mechanical principles - Principles of initial force, principles of optimum path
of acceleration, principle of conservation of momentum and principles of counter
action.

Reference Book

1. Katharine F. Wells, Kinesiology - Scientific Basis Of Human Motion, Kathyn
Luttgens, Saunders College, Philadelphia.

2. Dunn, Scientific Principles of Coaching Prentice Hall, Inc. New Jersey.

3. Miller and Nelson, Bio-Mechanics of Sports, Log and Fahier, Philadelphia.

4. Legan and Mckinney, Anatomic Kinesiology , Inc. Brown Company.




*®

10.

May and Daij, The Anatomical and Mechanical Basis of Human Motion, Prentice
Hall, Inc. New York.

Broer, M.R., Efficiency of Human Movement, W.B. Saunders Co.,

Philadelphia.

Bunn, John W., Scientific Principles of Coaching, Engle Wood Cliffs, N.J.
Prentice Hall Inc.

Duvall, E.N., Kinesiology, Engle Wood Cliffs, N.J. Prentice Hall Inc.

Rasch and Burke, Kinesiology and Applied Anatomy Lea and Fibger,
Philadelphia.

Scott, M. G., Analysis of Human Motion, New York.
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Unit- |
1.1
1.2
1.3.
Unit- 11
2.1.
2.2.
2.3.
2.4.
2.5.
Unit- 111
3.1.
Unit- IV
4.1.
4.2.
Unit- V

5.1
5.2
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Honours -3
PHES503 - Physical Education
(PRACTICAL)

Full Marks: 100

20 Marks

. To study the knee joint reflex action
. To study the electrical apparatus used for stimulating excitable tissue and recording

muscular contraction.
To draw the simple muscle curve.

20 Marks
To demonstrate the effect of repeated stimuli.
To demonstrate the effect of fatigue on simple muscle nerve preparation.
To demonstrate the effect of load on muscle contraction.
To demonstrate the effect of temperature on simple muscle nerve preparation.
To demonstrate the complete and incomplete tetanus.

20 Marks
Measurement of kinesthetic perception :
a) The shuffle broad distance perception test
b) Kinesthetic obstacle test.

20 Marks
Identification of bone:
a) Scapula - Coastal and dorsal side
b) Anterior and posterior of humerous, radius, ulna, femur, tibia and fibula.
Identification of muscle - Biceps, triceps, deltoid, femoris and gastrocnemius muscle.

20 Marks
Demonstration of liver - First class, Second class and Third class liver.

. Demonstration of a cyclic and cyclic motor movements and their combination.
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SEMESTER -VI

Honours -1
PHEG601 - Physical Education

Test, Measurement and Evaluation in Physical Education
(THEORY) Full Marks: 100

Unit- | 20 Marks
1.1.  Introduction - Test, Measurement and Evaluation in Physical education.
Importance of Test, Measurement and Evaluation in Physical Education.
1.3.  Principles of Test, Measurement and Evaluation

Unit- 11 20 Marks
2.1.  Technical Standards / Criteria for selecting a test :
- Validity
- Reliability
- Objectivity
- Precision
- Norms
2.2.  Concepts and Components of:
- General motor ability
- Motor Educability
- Motor fitness

Unit- 111 20 Marks
3.1. Basic Statistics:
Meaning, Definition, Characteristics and Importance of statistics in Physical Education
3.2. Measures of central tendency - Mean, Median, Mode
3.3. Measures of variability, Range, Standard Deviation, Quartile Deviation.

Unit- IV 20 Marks
4.4. Correlation:
Meaning of correlation, computing correlation, Interpretation of coefficients of
correlation.
4.2. Functions of measurement :
Status, Comparison, Criteria of test, Validity of test, Economy of test.

Unit- V 20 Marks
5.1. Basic application of computer :
Meaning, types, characteristics and importance of computer,
5.2. Software, hardware, operating system, MS Words, MS Excel, PowerPoint, Internet and
its importance,
5.3. Websites, web browser, search engine.

Reference Books

1. Baumartnes, T.A. and A.S. Jackson, Measurement for Evaluation in Physical
Education and Exercise Science, Wm. C. Brown publishers, University of Horesten,
U.S.A.

2. Bosco, J.S. W.F. Gustafson, Measurement and Evaluation in Physical Education,

Fitness and sport, Practie Hall, INC, Englwood Cliffs, New Jersy, U.S.A.




Claste, H.H., and D.H. Claske, Application of Measurement to Physical Education,

Practice Hal INC., Englewood Cliff, New Jersey, U.S.A.

Hasted, D.N. and A.C. Lacy, Measurement and Evaluation in contemporary
Physical Education. Gorsuch Scasisbrick, Scottsdale, AZ, U.S.A.

Johnson, B.L. and J.K. Nelson, Practical Measurement for Evaluation in Physical
Education, 3rd Ed. Subject Publications, Delhi.

Kansal D.K., Test and Measurement in Sports and Physical Education, DVS
Publications, New Delhi.

Mathews, D.K, Measurement in Physical Education, 4th Ed. W.B. Sauders
Company, Philadelphia, U.S.A.

Phillips, D.A. and J.E. Harnak, Measurement and Evaluation in Physical
Education, Wiley, New York, U.S.A.
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Honours -2
PHEG02 - Physical Education
Fundamentals of Scientific Training in Physical Education & Sports

(THEORY) Full Marks: 100
Unit- | 20 Marks
1.1.  Aim, task, characteristics and principles of sports training.
1.2.  Important features of training load - Intensity, Density, Duration and Frequency.
Unit- 11 20 Marks
2.1.  Principles of training load, relationship between load and adaptation,
condition of adaptation.
2.2.  Judgment of load - Objectives and subjective means of judgment of load, over
load, cause of over load,
2.3.  Symptoms of overload and tackling of overload.
Unit- 111 20 Marks
3.1.  Development of Motor Components:
a) Strength - Forms of strength, strength training means & methods.
b) Endurance - Forms of endurance, training means and methods of
endurance.
c¢) Speed - Form of speed, speed training, training means and methods of
speed.
d) Flexibility - Form of flexibility, methods of development of flexibility.
e¢) Coordinative ability - Form of coordinative ability, methods of
development of coordinative ability.
Unit- IV 20 Marks
4.1. Techniques -
Aim and characteristics of technique, techniques in sports, stages of technical
development, causes and correction of faults.
4.2. Tactics -
Tactics, Principles of Tactical preparation, methods of tactical development.
4.5.Planning for competition - Main, build up competition, competition frequency
Unit- V 20 Marks

5.1.  Training Plans - Long term and short term plans,

5.2.  Periodization (Single, double and triple) Cyclic process of training,

5.3.  Psychological aspects of short term and long term training process in sports.
5.4.  Motor development and its implication in relation to different sex and groups.

Reference Books
1. Dick W. Frank, Sports Training Principles, 4th ed. A &C Black Ltd., London.
2. Harre, D., Principles of Sports Training, Sport Veulag, Berlin.
3. Singh, Hardayal, Science of Sports Training, DVS  Publications, New Delhi.
4, Uppal, A.K., Principles of Sports Training, Friends Publication, New Delhi.
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Honours -3
PHEG603 - Physical Education
(PRACTICAL)
Full Marks: 100

Unit- | 20 Marks
1.1. Measurement of Flexibility :
a) Modified Sit-and-Reach Test.
b) Bridge-up Test
c) Trunk-and-Neck Extension Test
d) Front-to-Rear Split Test
e) Shoulder-and-Wrist Elevation Test

1.2. Measurement of strength :
a) Leg strength test
b) Back strength test
c) Hand grip strength test
Unit- 11 20 Marks
2.1. Measurement of muscular endurance:
a) Flexed - Arm Hang Chin-up Test
b) Half-Squat Jump Test
c) Push-Up Test
d) Sit-up test

2.2. Measurement of cardio-vascular and lungs capacity:
a) Twelve minute and nine minute Run-walk Test
b) LSU Step Test
C) Harvard step test
d) Vital Capacity

Unit- 111 20 Marks
3.1. Measurement of motor performance-I
1)  Measurement of power

a) Standing Broad or long jump.
b) Two-Hand Medicine ball put
c) Arm pull-up test

i1) Measurement of Agility :
a) Side Step Test
b) Shuttle Run Test
c) Illinois Agility Test

Unit- IV 20 Marks
1.1. Measurement of motor performance-II
1) Measurement of Balance

a) Stork Stand Test
b) Bass Stick Test
c) Nelson Balance Beam Test

i1) Measurement of Reaction time :
a) The Nelson Hand Reaction Test
b) The Nelson Foot Reaction Test
c) The Nelson Speed of Hand Movement Test



Unit- V
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ii1l) Measurement of Speed :

a) 30 m., 40 m., 50 m. sprint
b) 5 sec., 6 sec., 8 sec. run
¢) 20 m. shuttle run (one time)
20 Marks

5.1. Sports Skill Test :

a) Johnson Basketball Ability test

b) McDonald Soccer Test

c) Brady Volleyball Test

d) Lock Hart and McPherson Badminton Test
e) Harban's Hockey Test

Reference Books

1.

Baumartnes, T.A. and A.S. Jackson, Measurement for Evaluation in Physical
Education and Exercise Science, Wm. C. Brown publishers, University of Horesten,
U.S.A.

Bosco, J.S. W.F. Gustafson, Measurement and Evaluation in Physical Education,
Fitness and sport, Practie Hall, INC, Englwood Cliffs, New Jersy, U.S.A.

Claste, H.H., and D.H. Claske, Application of Measurement to Physical Education,
Practice Hal INC., Englewood Cliff, New Jersey, U.S.A.

Hasted, D.N. and A.C. Lacy, Measurement and Evaluation in contemporary
Physical Education. Gorsuch Scasisbrick, Scottsdale, AZ, U.S.A.

Johnson, B.L. and J K. Nelson, Practical Measurement for Evaluation in Physical
Education, 3rd Ed. Subject Publications, Delhi.

Kansal D.K., Test and Measurement in Sports and Physical Education, DVS
Publications, New Delhi.

Mathews, D.K, Measurement in Physical Education, 4th Ed. W.B. Sauders
Company, Philadelphia, U.S.A.

Phillips, D.A. and J.E. Harnak, Measurement and Evaluation in Physical

Education, Wiley, New York, U.S.A.




Syllabus for Undergraguate Programme

Bachelor of Arts in Philosophy

Manipur University, Canchipur

Imphal-795003



Undergraduate Course (BA)
Philosophy
FIRST SEMESTER
Elective Paper/E1-101
GREEK PHILOSOPHY

Full Marks : 100
Approx. Lect.: 90

Unit I: The Ionics: Thales — Theory of Reality : The Pythagoreans: Number Theory
and Ethics; The Eleatics: Parmenides — Sense and Reason, Ontology. 20 — Marks

15 — Lectures
Unit II: Heracleitus: Change and Permanence; The Atomists: Democritus — Theory of

Particles; The Sophists: Protagoras — Theory of knowledge. 20 — Marks
12 — Lectures
Unit III: Socrates: The Socratic Problem, The Socratic Method. 10 — Marks
5 — Lectures
Unit IV: Plato: Theory of Knowledge, Theory of Ideas, Doctrine of Immortality, Ethics.
25 — Marks

28 — Lectures
Unit V: Aristotle: Theory of Categories, Cristicism of Platonic Theory of Ideas,
Metaphysics, The Four Causes. 25 — Marks
30 — Lectures
Text Books:
1. W.T. Stace — 4 Critical History of Greek Philosophy
2. Frank Thilly — A4 History of Philosophy

Reference Books:
1. Frederick Copleston — A History of Philosophy, Vol. 1 Part I and Part II.
2. Leonard Nelson — Socrates Method and Critical Philosophy.
3. Karl Popper — The Pre-Socratics



Undergraduate Course (BA)
Philosophy
SECOND SEMESTER
Elective Paper/E1-202
INDIAN PHILOSOPHY 1

Full Marks — 100
Approx. Lect. — 90

UnitI: Meaning and scope of India philosophy; Heterodox and Orthodox Schools; The
common characters of India schools; Pessimism and Dogmatism in India Philosophy.

20 — Marks

15 — Lectures
Unit II: Carvaka: Theory of knowledge, Materialisms, Ethics. 15 — Marks

10 — Lectures
Unit III: Jainism: Concept of Reality, theory of judgment (Syadvada), Ethics. 25 — Marks

25— Lectures
Unit IV: Buddhism: The four Noble truths, the Eightfold Noble Path (astangikamarga).
The Theory of conditional Existence of Things (Pratityasamutpada), The
theory of Non-existence of soul (anatmavada) 25 — Marks
25— Lectures
Unit V:  Schools of Buddhism:
Madhyamika: Sunyabada; Yogacara; Vijnanavada; Sautrantica; and
Vaibhasika: The process of Knowing the World (Bahyanumeyavada and
Bahyapratyksavada) 25 — Marks
30 — Lectures
Text Books:
1. S.C Chatterjee and D.M Dutta- An Introductiontolndian Philosophy.
2. M. Hiriyanna- Outlines of Indian Philosophy.

Reference Books:
1. S. Radhakrishnan- Indian Philosophy, Vol I &I1
2. S. Dasgupta- History of Indian Philosophy.
3. C.D Sharma- A Critical Survey of Indian Philosophy.



Undergraduate Course (BA)
Philosophy
THIRD SEMESTER
Elective Paper/E1-303
LOGIC

Full Marks — 100
Approx. Lect. — 90

UnitI: Logic as the study of arguments:

Arguments: The nature of logical argument; Premises and Conclusions;

Conclusion indicators and Premise indicators; Diagram for argument; Diagram

for single argument; Diagram for simple complex arguments; Truth and Validity.
15 — Marks
10 — Lectures

Unit II: Sentences and Propositions:

Word and Sentences; Letter and Word; Token and Type; Sentence Token and

Sentence Type; Kinds of Sentence; Sentence and Meaning of Sentence; Proposition:

Distinction between a Proposition and a Sentence; Truth value of a Proposition; Kinds

of Proposition; Simple and Compound Proposition — Conjunctive, Disjunctive,

Implicative and Negative Proposition; Analysis of And, Either Or, If Then, Not;

Singular Proposition; General proposition; Quantifiers: All, Some; AEIO Proposition;

Terms and their distribution in AEIO.
15 — Marks
20 — Lectures

Unit III: Formal Concept:

Form and Matter; Form of a Proposition; Variable; Propositional Variable; Function;

Propositional Function; Formal Function; Truth Function: Conjunctive, Disjunctive,

Alternative, Implicative, Negative; Paradoxes of Material Implication; Bi-conditional;

Material Equivalence; Logical Equivalence; Truth Table: Argument Form;

Tautologies, Contradictories and Contingencies; Truth Table Method of Proving the

Validity of Arguments.
25 — Marks
20 — Lectures

Unit IV: The Method of Deduction:

Elementary valid argument forms; Formal Proof of Validity; The Rule of Conditional

Proof; The Rule of Indirect Proof; Proof of Tautologies; Proving Invalidity.
25 — Marks
15 — Lectures



Unit V: Syllogism:
Aristotlean Syllogism; Standard Form Categorical Syllogism; The Rules or Axioms of
Validity; General Theorems of the Syllogism; The Figures and Moods of the Syllogism;
The Special Theorems and Valid Moods of the First, Second, Third and Fourth Figures.
The Reduction of Syllogism; The Antilogism or Inconsistent Triad; Fallacies of
Syllogism; Venn Diagram Proofs of Validity or Invalidity; Enthymems; Sorties.
20 — Marks
25 — Lectures
Text Books:
1. Irving M Copi and Carl Cohen — An Introduction to Logic.
2. Morris R. Cohen and Emest Nagel — An Introduction to Logic and Scientific method.

Reference Books:
1. Trving M Copi — Symbolic Logic.
2. Paul Tidman and Howard Kahne — Logic and Philosophy, A Modern Introduction.



Undergraduate Course (BA)
Philosophy
FOURTH SEMESTER
Elective Paper/E1-404
MORAL PHILOSOPHY

Full Marks — 100
Approx. Lect. — 90

Unit I: Nature and Scope of Ethics; Relation of Ethics to Religion, Politics and Law;
Normative Ethics and Metacthics. 15 — Marks
10 — Lectures
Unit II: Moral and Non-moral Actions; The Nature of moral judgment; The Object of moral
judgment; Moral obligations 15 — Marks
10 — Lectures
Unit III: Theories of Moral Standard: Naturalistic and non-naturalistic ethics; Hedonism;
Utilitarianism; Intuitionism. 20 — Marks
20— Lectures
Unit IV: The Moral Law as a Law Reason; Kant’s ethical theory; The Concept of Nishkama
Karma; The Standard as Perfection; My Station and its Duties. 25 — Marks
25— Lectures
Unit V: Value of Life: Suicide and Euthanasia; Theories of Punishment: Capital Punishment;
Expression of Dissent; Terrorism; Moral attitude to the environment and animals.
25 — Marks
25 — Lectures
Text Books:
1. J.N. Sinha — A Manual of Ethics.
2. William Lillie — An Introduction to Ethics.
3. Peter Singer — Practical Ethics.

Reference Books:
1. J.S. Mackenzie — A Manual of Ethics
2. William Frankena — Ethics.
3. S. Lokendrajit Singh — On Who is A Terrorist published in the International Journal of
World Affairs.



Undergraduate Course (BA)
Philosophy
FIFTH SEMESTER
Honors /H - 505
HISTORY OF WESTERN PHILOSOPHY 1

Full Marks — 100
Approx. Lect. — 90

Unit I:  Scholasticism; Its characteristics and stages 10 — Marks
10 — Lectures
Unit II: St. Augustine: Theory of Knowledge and Theology. Thomas Aquinas:
Philosophy and Theology; Theory of Knowledge. 10 — Marks
10 — Lectures
Unit III: Descartes: Method and Criticism of Knowledge: The Principle — cogito ergo sum;
Existence of the External World; Relation between Mind and Body; The Theory of
Innate Ideas. 30 — Marks
25— Lectures
Unit I'V: Spinoza: Substance, Attributes and Modes; Theory of Knowledge. 25 — Marks
20— Lectures
Unit V: Leibnitz: The Doctrine of Monads; Theory of Knowledge; The Pre-established
Harmony. 25 — Marks
25 — Lectures
Text Books:
1. Frank Thilly — A History of Philosophy.
2. Y. Masih — A Critical History of Western Philosophy

Reference Books:
1. Richard Fulckenberg — History of Modern Philosophy.
2. Frederick Copleston — A History of Philosophy
3. Bertrand Russell — History of Western Philosophy.



Undergraduate Course (BA)
Philosophy
FIFTH SEMESTER
Honors Paper /H - 506
HISTORY OF WESTERN PHILOSOPHY II

Full Marks — 100
Approx. Lect. — 90

Unit I:  Locke; Criticism of Innate Ideas, Origin of Knowledge, Nature and Validity of
Knowledge, The Limits of Knowledge. 20 — Marks
15 — Lectures
Unit II: Berkeley: Rejection of Abstract Ideas, Theory of Knowledge, The Doctrine of esseest
percipi. 20 — Marks
15 — Lectures
Unit III: Hume: Origin of Knowledge; Relation of Ideas and Matters of Facts; Relation of
Cause and Effect; Knowledge of the External World. 30 — Marks
30— Lectures
Unit IV: Kant: The Problem of Knowledge, The Distinction between Analytic and
Synthetics Judgement, The Distinction between a priori and empirical knowledge;
A priori synthetic judgement; The Theory of Sensc Perception; The Theory of the
Understanding; Phenomena and Noumena. 30 — Marks
30— Lectures
Unit V: Hegel: The Problem of Philosophy, The Dialectical Method. 15 — Marks
15 — Lectures
Text Books:
1. Frank Thilly — A History of Philosophy.
2. Y. Masih — A Critical History of Western Philosophy

Reference Books:
1. Richard Fulckenberg — History of Modern Philosophy.
2. Frederick Copleston — A History of Philosophy
3. Bertrand Russell — History of Western Philosophy.



Undergraduate Course (BA)
Philosophy
FIFTH SEMESTER
Honors Paper /H - 507
CONTEMPORARY WESTERN PHILOSOPHY
Full Marks — 100
Approx. Lect. — 90

Unitl: Historical background and developmentof philosophical Analysis:
Linguistic turns: Ideal language and Ordinary language debate; Early realism; Logical
atomism; Logical positivism; Ordinary language philosophy. 20 — Marks
10 — Lectures
Unit II: Method of Philosophical Analysis:
Moore: Concept of language and philosophy; Analysis of language; Common sense
approach. Russell: Concept of language and philosophy: Analysis of language;
Application of logic in philosophy. 20 — Marks
15 — Lectures
Unit III: Theories of meaning :
Frege’s Reference theory of meaning; Russell’s Denotative theory of meaning;
Wittgenstein’s Picture theory of meaning; Verification theory of meaning of Logical
Positivests. 30 — Marks
25— Lectures
Unit IV: Logical Positivism:
Concept of philosophy; The task of philosophy; The Verification Principle; The
Elimination of metaphysics. 10 — Marks
15— Lectures
Unit V: Existentialist Movements:
The Main feature of existentialism; Theistic and Atheistic existentislism; Existence
precedes essence; Sartre’s Philosophy of Being and Concept of freedom
20 — Marks
20 — Lectures
Text Books:
1. B.R Gross — Analytic Philosophy.
2. A.l. Ajer, et al. — Revolution in Philosophy, Londom, 1956.
3. A.C. Grayling — An Introduction to Philosophical Logic, Oxford, 1997. (Chapter)
Reference Books:
1. G.J. Warnock — English Philosophy since 1900, OUP, London, 1958
2. Simon Critchley — Continental Philosophy, OUP, Delhi, 2001
3. J. O. Urmson — Philosophical Analsis, Oxford, 1956.
4. Thomas Flynn — Existentislism, OUP, Dilhi, 2006.



5. M.K. Bhadra — A Critical Survey of Phenomenology and Existentialism, ICPR, Delhi,
1990
Undergraduate Course (BA)
Philosophy
SIXTH SEMESTER
Honors Paper /H - 608
INDIAN PHILOSOPHY 11

Full Marks — 100
Approx. Lect. — 90

Unitl: Nyaya:
Nature of Knowledge (Prama), Sources of valid Knowledge (Pramanas) — Perception
(Pratyaksa), Inference (Anumana), Comparison (Upaamana), and Testimony (Sabda).
20 — Marks
15 — Lectures
Unit II: Vaisesika:
Categories (Padarthas), Theory of the Creation and Destruction of the world.
20 — Marks
20 — Lectures
Unit III: Sankhya — Yoga:
The Sankhya Theory of Causation, Evolution, Purusa and Prakrti; The Yoga
Psychology and Eightfold Means of Yoga. 20 — Marks
20— Lectures
Unit IV: Mimamsa
Theory of Knowledge and The Philosophy of Ritualistic Actions; The Conception of
Duty (Dharma). 15 — Marks
15— Lectures
Unit V: Vedanta:
Brahman, Isvara, Atman, JIva, Jagat, Maya, Avidya, Adhyasa and Moksa with special
reference to the Monism of Sankara ( Advaita) and the Qualified Monism of Ramanuja
( Visistadvaita)
25 — Marks
20 — Lectures
Text Books:
1. S. C. Chatterjee and D.M. Dutta — An Introduction to Indian Philosophy.

Reference Books:
1. S.C. Chatterjee — Nyaya Theory of Knowledge.
D.M. Dutta — Six Ways of Knowing.
. Cowell( English Translation ) — Udayana’sKusumanjali.
. S.N. Dasgupta — History of Indian Philosophy.



5. Keith, A.B — Karma Mimamsa.
6. S. Radhakrishnan — Indian Philosophy, Vol. I and II.
Undergraduate Course (BA)
Philosophy
SIXTH SEMESTER
Honors Paper /H - 609
PHILOSOPHY OF RELIGION

Full Marks — 100
Approx. Lect. — 90

Unit I:  The Nature and Scope of the Philosophy of Religion; Distinction between Natural and
Revealed Religion; Origin and Development of Religion: Anthropological,
Psychological and Historical theories.
25 — Marks
25 — Lectures
Unit II:  Nature and Attributes of God; Personality of God; God and the Absolute; Proofs for
the Existence of God — Ontological, Consmological, Teleological and Moral.
25 — Marks
25 — Lectures
Unit III: God and His relation to the World and Man — Deism, Pantheism and Theism.
15 — Marks
10— Lectures
Unit IV: The Problem of Evil; Freedom and Immortality of the Self; Destiny of Man.
20 — Marks
20— Lectures
Unit V: Substitutes for Religion — Materialism, Marxism and Freudianism.
15 — Marks
10 — Lectures
Text Books:
1. D.M. Edward — Philosophy of Religion.
2. John Hick — Philosophy of Religion.
3. Y Masih — Philosophy of Religion.

Reference Books:
1. John Caird — Philosophy of Religion.



Undergraduate Course (BA)
Philosophy
SIXTH SEMESTER
Honors Paper /H - 610
POLITICAL PHILOSOPHY

Full Marks — 100
Approx. Lect. — 90

Unitl: Greek Political Philosophy: Plato and Aristotle
Plato’s Ideal Republic as a theoretical construct; Plato’s theory of human nature;
Theory of Justice; Plato’s concept of Philosopher King and his reasons for the Rule of
Philosopher King; Plato’s Theory of Education.
Aristotle’s Theory of State, Justice, Citizenship, Government and Revolution.
20 — Marks
20 — Lectures
Unit II: Political Philosophy: Hobbes, Locke and Rousseau.
Human Nature; The Social Contract; The General Will; Society and Government.
20 — Marks
15 — Lectures
Unit I1I: Political Philosophy of John Stuart Mill.
Mill’s Theory of the Growth of Civil Society; Mill’s Defense of Individual Freedom;
Mill’s Defense of Freedom of Expression; Self and Other Regarding Acts; Public and
Private Morality.
15 — Marks
15— Lectures
Unit IV: The Political Philosophy of Karl Marx:
Marx’s Concept of Man, Nature and Technology; Marx’s Concept of Economic
Structure; Forces of Production and Relation of Production; The Notion of
Contradiction between the Forces of Production and Relation of Production; The Base
and the Superstructure Model; Theory of Alienation; The Revolution and the Class
Struggle
15 — Marks
15— Lectures

Unit V: Justice: Rawls’ Theory of Justice:

The Role of Justice; The Subject of Justice; The Main Idea of th Theory of Justice; The
Original Position and Justification. The Distinction between Utilitarian and the
Contractarian Theory of Justices



Text Books:
1.

kW

20 — Marks
20 — Lectures

Ebenstein — Greek Political Thinkers.

Ernest Barker — Political Thought of Plato and Aristotle.
G.H. Sabine — A History of Political Thought.

J.S. Mill — On Liberty.

John Rawls — A Theory of Justice.

John Me Murthy — The Structure of Marx’s World View.

Reference Books:

L.

Nk wD

Plato — The Republic.
Aristotle — Politics.
Hobbes — Leviathan.
Locke — An Essay Concerning the True Original, Extent and End of Civil Government.
Rousseau — The Social Contract.
Mill — Utilitarianism.
Marx — Early Writings.
Capital Vol. I
Capital Vol. II
Capital Vol. III
Capital Vol. IV
Harld J. Laski (ed) — The Communist Manifesto
AmartyaSen — The Ideas of Justice.



Syllabus for Undergraguate Programme

Bachelor of Science in Physics

Manipur University, Canchipur
Imphal-795003



BSc Physics
Syllabus Semester |
PHY -101: MECHANICS 75 marks
Fundamentals of Dynamics

Dynamics of a single particle, Dynamics of a system of particles, Center of mass,
Conservation of momentum of variable mass system, Motion of rocker, Work-energy
theorem, Potential energy diagram, Stable and unstable equilibrium, Conservative
and non- conservative forces, Force as gradient of potential energy. 10
marks

Rotational Dynamics

Angular momentum of a particle and system of particles, Torque, Conservation of
angular momentum, Rotation about a fixed axis, Moment of inertia, its calculation for
rectangular, spherical and cylindrical bodies; Kinetic energy of rotation. 15
marks

Gravitation and Central Force Motion

Law of gravitation, Inertial and gravitational mass and their equivalence, potential
energy and field due to spherical shell and solid sphere, Self-energy, Motion of a
particle under central force field, Angular momentum conservation, one body
problem, two body problem and its reduction to one body problem and its solution.
The energy equation and energy diagram.

15 marks

Oscillatory motion

Motion of simple and compound pendulum, Loaded spring, energy considerations,
time average of energy, Damped harmonic oscillator, Resonance of a highly
damped system, Free oscillations of system with one degree of freedom, Linearity
and superpositions of particle, superposition of (i) two and (ii) N colinear harmonic
oscillations, beats.

15 marks

Special theory of relativity

Michelson- Morley experiment and its outcome, Postulates of special theory of
relativity, Lorentz transformations Simultaneity and order of events, Lorentz
contraction and time dilation, relativistic transformation of velocity, frequency and
wave number, Velocity dependence of mass and equivalence of mass and energy,
Relativistic Doppler effect, Relativistic kinematics, Transformation and energy and
momentum.

20 marks



Suggested books:

1. An introduction to mechanics by Daniel Kleppner, Robert J Kolenkow
(McGraw- Hill,1973)

2. Berkeley Physics Course Vol 1 Mechanics: Charles Kittel, Walter Knight, Malvin

3. Ruderman, Carl Helmholz, Burton Moyer (Tata McGraw-Hill, 2007)

4. Mechanics: D S Mathur(S. Chand & Company Limited, 2000)

5. The Physics of wave and oscillations: N K Bajaj (Tata McGraw-Hill, 1988)

6

. Berkeley Physics Course Vol 3 Waves: Franks Crawford (Tata McGraw-Hiill,
2007)

Laboratory:

Determination of ‘g’ by using a compound pendulum (bar with holes)
Determination of moment of inertia of a body by using a torsion pendulum
Determination of frequency of a tuning fork by means of a sonometer
Determination of ‘g’ by Kater’s pendulum

Determination of surface tension of a given liquid by capillary rise method and
verification of Jurin’s law

oo~

6. Determination of coefficient of viscosity of water by Poiseuille’s method
7. Verification of Stock’s law and determination of coefficient of viscocityof a liquid
8. Determination of Young’s modulus by Searle’s method
9. Determination of rigidity modulus by statical method
Semester Il
PHY-202: THERMAL PHYSICS AND OPTICS 75 Marks

Thermodynamics

First and Second laws of thermodynamics, Carnot theorem, Thermodynamic scale
of temperature, Entropy, Entropy of a mixture, Third law of thermodynamics,
Thermodynamic potential: Enthalpy Gibbs and Helmholtz functions, First and
second order phase transitions, Chemical potential, Maxwell’s relations and their
applications, Clausius- Clapeyron’s equation, Ehrenfest’s equation, Joule-Thomson
effect and its theory, Magnetic cooling by adiabatic demagnetization, approach to
absolute zero.

15 marks

Kinetic theory of Gases and Radiation

Derivation of Maxwell's law of distribution of velocities, Mean free path, Transport
phenomena, viscosity, conduction, diffusion and Brownian motion, Equation of state
for ideal gases, Equation of state for real gases, Deviation from ideal gas equation,
the virial equation, Derivation of Van-der-Waal’s equation, Critical constants and law
of corresponding states, Blackbody radiation, Wien'’s displacement law , Rayleigh-
Jeans’ law and ultraviolet catastrophe, derivation of Plank’s radiation law 20 marks



Interference and Diffraction:

Interference in thin films, Fringes of equal thickness and equal inclination, Theory of
Newton’s rings, Michelson’s interferometer and Febri-Perot interferometer,
Difference between interference and diffraction, Theory of plane diffraction grating,
Resolving power and dispersive power of a plane diffraction grating, Fresnel's
integrals, Cornu’s spiral, Fresnel diffraction pattern at a straight edge 20
marks

Polarization

Polarization by reflection, double refraction. Wave surface as uniaxial crystal,
production and detection of elliptically and circularly polarized light, Babinets’
compensation theory and uses, optical activity and polarimeter. 20
marks

Elements of Quantum Optics:

Stimulated emission, population inversion, mechanism of population inversion,
spontaneous and stimulated inversion, Einstein’s coefficients, Threshold condition
for laser action, He-Ne laser, Ruby laser, application of lasers, Elements of second
harmonic generation. 10
marks

Suggested Books:

1. A treatise on heat: including kinetic theory of gases, thermodynamics and
recent.

2. Advances in statisncal thermodynamics: MeghnadSaha, B.N.Srivastava
(Indian Press,1958)

3. Heat and
thermodynamics:anintermediatetextbook;MarkWaldo
Zemansky,RichardDittman (McGraw-Hill,1981)

4. Thermodynamics,kinetic theory , and
staticalthermodynamics:FrancisW.Sears& Gerhard L.
Salinger.(Narosa,1986)

5. Fundamentals of optics: Francis Arthur Jenkins and Harvey Elliott White
(McGraw- Hill, 1976)

6. Optics:AjoyGhatak (Tata Mc Graw Hill,2008)

7. 7.A Textbook of Light:B Ghosh and K .G.Mazumdar.(5™ Edition) Sreedhar
Publishers, Kolkata.

8. Thermal Physics-P K Chakrabarti, ONew Central Book Agency 2006,Kolkata.

LABORATORY: 25
marks

1. To construct athermocouple with the elements supplied and todetermine
the melting point of the given substance and the thermoelectric power.

2. Determination of J by Callendar and Barne,s method.

3. Determination of co-effcient of linear expansion of a mertallic rod by optical



lever method.

4. Verification of Newton,s law of cooling.

5. Determination of apparent expansion of a liquid by weight thermometer
method.
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Determination of frequency of a tuning fork by Melde,s method.

Determination of thermal conductivity of a metallic rod by Searle,s method.

8. Determination of the refractive index of the give liquid with help of a plane
mirror convex lens and a spherometer.

9. Determination of the refractive index of a given liquid by travelling

microscope method.

~

Semester - lll

PHY --303: ELECTRICTY AND MAGNETISM 75 marks

Vector and scalar fields
Fields-scalar and vector,examples, directional derivative and gradient ofa vector
field, flux and divergence of a vector field, circulation and curl of a vector field,
algebra of the del operator and Laplacian operator, Gauss’s theorem, Stoke’s
theorem and Green theorem.

15 marks
Electric field
Electric field and electric lines, Gauss,s Law and applications, electrostatics of
conductor, Electric potential, multipole moments and multipole expansion, force
,torque and energy of a dipole in an external electric field, Poisson,s and Laplace,s
equations, uniqueness theorem, solution to Laplace,s equations in spherical
coordinates, zonal harmonics, conducting sphere in uniform electric field
Electrostatic energy,system of point charges, system of continuous charge
distribution, spherically symmetric charge distributions,charged capacitors Dielectric
properties of matter, polarization, electric field caused by polarized matter, Gauss’s
law in a dielectric, boundary conditions on E and D, capacitors filled with dielectric,
dielectric sphere in a uniform electric field, Clausius-Mosseti equation 20
marks

Magnetic Field
Magnetic field, magnetic force between currents and definition of B, divergence and
curl of B, Ampere’s circuital law, magnetic scalar and vector potentials, calculation
of B for a straight wire, a circular loop and a solenoid, field of a dipole, force, torque
and energy of a dipole in an external field, magnetic moment, Lorentz force,
magnetic field energy Magnetic properties of matter, magnetization, magnetic field
caused by magnetized matter, field equation in a magnetized matter, Ampere’s law
in a magnetized matter, boundary conditions on B and H, magnetic cell, magnetic
circuits, hysteresis and B-H curve

20 marks
Electromagnetic induction
Electromagnetic induction, Faraday’s law of induction, curl E, self and mutual
inductance, reciprocity theorem, energy stored in a coill



Alternating current and transient phenomena, A C circuit, mean value of current and
voltage, skin effect, power factor, A C in L-R, C-R, L-C-R circuits, series and parallel
resonance, transient growth and decay of currents in L-R, C-R, L-C-R circuits,
oscillatory discharge
Maxwell’s equations, the equations and their physical meanings and the respective
laws, equation of continuity, wave equation for E and B, plane wave solutions,
transverse nature of electromagnetic wave, flow of electromagnetic power and the
pointing theorem

20 marks

Suggested books:

1. Introduction to electrodynamics: David J. Griffiths, 3 edition (Benjamin
Cummings, 1998).

2. Elements of electromagnetics: Mathew N O Sadiku (Oxford university
press)

3. Electricity and magnetism: Edward M. Purcell (McGraw Education), 1980)

4. Electricity and magnetism: D C Tayal (Himalaya Publishing house, 1988)

5. Electricity and Magnetism: D Chattopadhyay an P Rakshit

Laboratory:

1. Determination of the horizontal component of earth’s magnetic fieldand the
magnetic moment of the magnet with the help of a deflection magnetometer
Determination of self-inductance by Rayleigh’s method
Determination of frequency of A C mains with the help of sonometer
Determination of capacitance by de Sauty’s bridge
Determination of refractive index of a prism by using a sonometer
Determination of capacitance by using ballistic galvanometer
Determination of ECE of copper
To convert the given galvanometer in to an ammeter and calibrate it with
the help of copper voltameter

XNk WN

Semester IV

PHY — 404: ATOMIC AND NUCLEAR PHYSICS 75 marks
Mass Spectrograph and x-ray

Atomic masses; Bainbridge and Aston mass spectrograph, X-Rays: Continuous and
characteristic x-rays; Mosley’s law; absorption of x-ray and absorption spectra, x-ray
diffraction and Bragg’s law; measurement of x-ray wave length. 10
marks

Atomic Spectra

Hydrogen spectrum, Bohr’s theory, Sommerfeld’s modification of Bohr’s theory and
relativistic correction, vector model of atom, electron spin, Pauli’s exclusion
principle,



periodic table of element; spin-orbit interaction — fine structure of hydrogen, spectra
of alkali elements selection rules, L-S and J-J coupling schemes; Zeeman effect. 20
marks

Radioactivity

Law of radioactive decay and halflife, radioactive series; theory of successive
transformations; secular and transient equilibrium; Carbon dating, artificial
radioactivity; radioisotopes and their uses; radiation hazards; theory of alpha decay;
beta decay and neutrino hypothesis; gamma decay. 10
marks

Particle accelerator: Linear accelerator, Cyclotron; Betatron; Synchrotron

Nuclear detector: Proportional counter, GM counter, Cloud chamber, Bubble
chamber, scintillation counter, Nuclear emulsion 10
marks

Nuclei and their properties: Rutherford’s theory of alpha particle scatteringand its
experimental verification; Charge mass, size, constituents, spin and parity of nuclei;
nuclear stability and binding energy; nuclear moments- electric dipole moment,
electric quadrupole moment and magnetic moment, nuclear forces. 5
marks

Nuclear models: Liquid drop model, semi-empirical mass formula and its
applications, shell model. 10
marks

Nuclear reactions: Q-value of a reaction; kinematics of nuclear reactions;types of
nuclear reactions; cross sections of nuclear reactions; nuclear fission- elementary
theory of nuclear fission, energy and mass distribution of fission fragments, fission
neutrons, four factor formula, nuclear reactor and its types, breeder reactor; nuclear
fusion reaction in the sun; controlled nuclear fusion. 10
marks

Books suggested:
1. Atomic and Nuclear Physics: Gopalakrishnan (McMillan)
2. Concept of Modern physics: A Beiser
3. Concept of Nuclear Physics: Bernard L Cohen
4. Nuclear Physics: S N Ghosal
5. Nuclear Physics: D C Tayal

Laboratory:
1. To draw the (i-D) curve for a prism using a spectrometer and to find the
minimum deviation using sodium light



2. To draw (i-D) curve for a prism using a spectrometerand to find the
refractive index of the prism using sodium light (angle of the given prism)



3. Determination of radius of curvature of a convex lens using by Newton’s
ring method

4. Determination of dispersive power of a prism for sodium light using a
spectrometer

5. Determination of width of a single slit of from a diffraction pattern and
verification of the value by means of a travelling microscope

6. Determination of wavelength of sodium light using a plane transmission

grating

Determination of internal resistance of a cell using a potentiometer

To measure current in an external circuit with the help of a potentiometer

9. Calibration of an ammeter with the help of a potentiometer

© N

Semester V

PHY -505: ELECTRONICS 100
marks

Basic circuit analysis

Circuit models, Kirchoff's law, single equation loop, node pair circuit, voltage and
current divider riles, principle of superposition, Thevenin and Norton’s theorem, two-
port analysis of and electrical network 10
marks

Semiconductor diodes
p-n junction diodes, |-V characteristics, application in the rectifiers, clippers and
limiters, Zener diode and it's applications 10
marks
Bi-junction polar transistors (BJT)
p-n-p and n-p-n structures, active and saturation region, characteristics of BJT,
common- emitter input and output characteristics, z and h parameter, common-base
configuration, output characteristics, two-port analysis of a transistor using zand h
parameter, load line concept, emitters follower, biasing method, stability factor, low
frequency model
Derivation of current gain, input resistance, voltage gain and output resistance of
CB, CE amplifier configuration (for small signals) and the CE configuration with an
emitter resistor (also for small signals), bypassing of the emitter resistor with a
bypass capacitor.

30 marks
Field effect transistor (FET)
Classification of various type of FETS, constructional detail of junction field-effect
transistor, drain characteristics of JFET, biasing of JFET, operating region, pinch-off
voltage, idea of metal-oxide-semiconductor-field-effect-transistor (MOSFET). 10
marks Amplifier
Resistance-capacitance and transformer couple amplifier, power amplifier-class A,



B, AB and C operations, Concept of negative and positive feedback, representation
of a single loop negative feedback amplifier, transfer gain with feedback, merits and
demerits of



negative feedback, Differential amplifier, principle of operational amplifier, transfer
characteristics, offset parameter, differential gain, CMR, inverting and non-inverting
operational amplifier, operational amplifier adder, differentiator, integration,

applications of operational amplifiers. 25
marks

Oscillator

Wave-form generation: Barkhausen criterion. RC oscillator, Wien Bridge oscillator,
phase shift oscillator 5
marks

Digital circuits

Binary system, Boolean algebra, NOR, NAND gates, half and full adders,
minimization of Boolean expressions using K- map 10
marks

Suggested books:

1. Digital principles and applications: Donald P. Leach & Albert Paul Malvino,
(Glencoe, 1995)

2. Electronic Principles: Albert Paul Malvino (Tata McGraw Hill)

3. Basic electronics and linear circuits: N. N. Bhargava, D. C. Kulshreshtha
and S. C. Gupta (Tata McGraw Hill, 2006)

4. Integrated electronics: Milliman and Halkias

5. Electronics: D Chattopadhyay and P. C. Rakshit

PHY -506: MATHEMATICAL PHYSICS 100 marks
Complex variables and functions of a complex variable

Complex numbers and their graphical representation, modulus and argument of a
complex number, function of a complex variable, continuity and derivative, Cauchy-
Reimann condition, analytic functions, integration of a function of a complex
variable, Cauchy’s theorem, Cauchy’s integral formula, Tylor’s series for an analytic
function, Laurent series, singularities and their classification, residue and the residue
theorem, evaluation of definite integrals 35
marks

Special functions

Gamma functions, recurrence relations, Beta function and recurrence relations,
relation between gamma and beta function

Legendre, Hermite and Laguerre polynomials and associated Legendre functions,
differential equations and series solutions, generating functions, recurrence
relations, orthogonality relations

Bessel differential equation, generating function, recurrence relation, zeroes of the
Bessel function, orthogonality relation, series expansion of a function in terms of a
complete set of orthogonal functions 30
marks



Partial differential equations

Vibration of stretched string, derivation of the equation and its solution under various
initial conditions, vibration of rectangular and circular membranes, heat conduction;
derivation of the equation, solution for the temperature in a finite rod, semi infinite
rod, the classical wave equation and the Laplace equation 20

marks

Fourier Series
Orthogonality of the sine and cosine functions, Fourier series of a function, Fourier
series expansion of a periodic function, Parseval’s theorem, sine and cosine series

15 marks

Suggested Books

1. Advanced Engineering Mathematics by Erwin Kreyszing

2. Mathematical methods for Physicists by G. Arfken and Weber
3. Mathematical Physics by A K Ghatak, | Goyal and Chu
4

. Applied Mathematics for Engineers and Physicists by L A Pipes and L R
Harvell

5. Complex variables (Schaum Series): M Spiegel

PHY - 507 (P): Laboratory 100 marks

1.
2.

3.

o

9.

To draw the characteristics of a transistor in the CE and CB configurations
To draw the resonance curve of series and parallel LCR circuit and to
determine the Q- factor

Determination of the constant of a ballistic galvanometer by using a
standard capacitor

To construct two input OR and AND logic gates using p-n junction
transistors and to verify their truth table

To study the performance of NOT circuit using transistors

To draw the characteristics of a Zener diode an to study its use as a voltage
regulator

To study solid state half-wave and full-wave rectifiers and to determine the
ripple factor and percentage of regulation and different types of filters

To plot the frequency response of an R-C coupled amplifier (i) without
feedback and (ii) with negative feedback and to determine the bandwidth in
each case

Determination of self-inductance by Anderson’s method

10. Determination of mutual inductance by using a Ballistic Galvanometer

11.

and todraw the M.O. curve
Determination of the band gape of a p-n junction diode (germanium)



Semester Vi

PHY - 608: QUANTUM MECHANICS 100 marks
Origin of the Quantum theory

Blackbody-radiation spectrum and Plank’s hypothesis, Einstein’s idea and the
photoelectric effect, Compton effect, Frank-Hertz experiment

Stability of the atom, Bohr's postulate of angular momentum quantization and the
Bohr atom model, Bohr-Sommerfeld quantization rule

De-Broglie wave and wave particle duality, Davison Germer experiment, electron
diffraction and neutron diffraction

Development of Quantum mechanics: Wave behavior of matter, two slit experiment
with electron (thought experiment), Superposition, description in terms of probability
and need for probability amplitude, wave packet, Heisenberg’s uncertainty principle
(thought experiment and application), Bohr's complimentary principle, Bohr’s
correspondence principle. 30
marks

Basic Postulates and formalism

Schrodinger equation, wave function as probability amplitude and dynamical
variables as operators, probability conservation and normalization of wave function,
conditions for physical acceptance of wave function, equation of continuity
(differential probability conservation)

Eigenvalue and eigenfunction of a dynamical variable, Hermiticity and reality of the
eigenvalues, physical meaning of eigenvalues of a dynamical variable, superposition
of wave functions and the expectation postulate, expectation value and Ehrenfest’'s
theorem, the commutator and the quantum analogue of the classical equation of the
motion, constants of the motion.

The fundamental commutator, commutator algebra, precise definition of uncertainly
and the uncertainly relation (statement). 30
marks

Stationary state and energy eigenstates
Stationary states, time independent Schrodinger equation, the stationary state wave
functions, free particle and plane wave

Particle in a one-dimensional box

Energy eigen value and eigen functions, graphical illustrations, nodes as the energy
quantum number, calculation of expectation values, qualitative estimation of the
ground state energy from the uncertainty principle.



Linear harmonic oscillator

Solution of the Schrodinger equation for energy eigenvalues and eigenfunctions,
calculation of expectation values and matrix elements, parity of eigenfunctions, the
virial theorem.

One dimensional potential barrier

One dimensional finite potential step, stationary solutions, reflection and transmission
coefficients, phenomenon of barrier penetration.

Hydrogen atom

Solution for the energy spectrum and eigenfunctions, the quantum number |, n, m,
degeneracy, expectation values, the virial theorem. 40
marks

Suggested Books:
1. Quantum Mechanics: B H Bransden and C J Jaochain (Pearson, 2008)
2. Quantum Mechanics: EMerzbacher, (John Wiley & sons, Inc 1997)
3. Quantum Mechanics J. L. Powell & B. Crasemann (Addison-Wesley Pubs.
Co., 1965)
4. Quantum Mechanics: Theory and Applications: A Ghatak& S. Loknathan 5™
Edition, Macmillan India., 2004)

PHY - 609: PHYSICS OF MATERIALS 100 Marks
Crystal Structure
Crystalline and amorphous materials, lattice and unit cell, lattice translational
vectors, lattice with a basis — central and noncentral unit cell, reciprocal lattice,
Bravais lattice types, Brillouin zones of sc, bcc, fcc lattices, X-ray diffraction: Braggs
law, X-ray scattering, atomic structurefactor and geometric structure factor

20 marks

Electrical properties of materials

Free electron model and its limitation, elementary band theory: Bloch theorem,
Kronig Penney model, effective mass, concept of hole, band gaps, classification of
solids, intrinsic and extrinsic semiconductors, p-type and n-type semiconductors,
conductivity of semiconductors, concentration of charge carriers, Fermi level and its
temperaturedependence, classical hall effect 20
marks

Magnetic properties of Materials

Types of magnetic materials, classical theory of diamagnetism and Paramagnetism,
quantum mechanical treatment of paramegnetism, Curie law, Weiss theory of
ferromagnetism, magnetic domain, soft and hard magnetic materials 20 marks



Latt

ice dynamics
Lattice vibrations, monoatomic and diatomiclattice vibrations, acoustic and optic

modes Einstein theory of specific heat, Density of states, Debye’s theory of specific

heat
15 marks

Physics of low dimension

Den

sity of states in low dimension, different types of nanomaterials, blue shifting,

quantum wells, wires and application of nanoscience 10

mar

Sug
1

2
3
4
5

ks

gested Books

. Solid state Physics -A J Dekkar

. Introduction to Solid State Physics — C Kittel

. Solid State Physics — A R Verma and O N Srivastava
. Introduction to Nanoscience - Poole etal

. Solid state Physics — Keer

PHY - 610: Laboratory 100 marks

1.

2.

3.

7.
8.

9
1
ri
p

Determination of wavelength of monochromatic light source by

using Fresnel’sbiprism

To draw the (1 — [1) curve for the material of a prism by using spectrometer
and verification of dispersion formula

To draw the (LI — [1) curve for the material of a prism by using spectrometer
and to determine the wavelength of the given source

To draw the (D — A) curve for a given spectrometer and hence to determine the
wavelength of the unknown source

Determination of the grating constant by using sodium light and hence to
determine the wavelength of the unknown radiation

To calibrate a polarimeter and to determine to determine the concentration of
a given solution

Determination of electronic charge by Millikan’s experiment

To study the hydrogen spectrum and to determine the Rydberg’s constant with
the given grating and spectrometer

. Determination of e/m of electron by Thomson’s method

0. To study the B-H curve and hysteresis loss by anchor

ng method 11.To determine Planck’s constant by using a

hotocell

Suggested Books:

1. A Handbook of Advanced Practical Physics: C R Dasgupta
2. Advanced Practical Physics: K G Mazumdar

3. Practical Physics: D Chattopadhyay and P C Rakshit

4. A textbook of Advanced Practical Physics: S K Ghosh



Manipur University

Structure of Undergraduate

B.Sc. Environmental Science (Elective) and (Honours)
under Semester system

Elective
Total Marks: 400

Duration: 2 Year:

Examination Theory Practical Total
1% Semester 75 25 100
2" Semester 75 25 100
3" Semester 75 25 100
4™ Semester 75 25 100
Total 300 100 400
Honours

Total Marks: 600 Duration: 1 Year
Examination Theory Practical Total
5™ Semester 200 100 300
6" Semester 200 100 300
Total 400 200 600




Scheme of Academic Programme

Bascd on the assumption that there will be 180 working days in a

year or 90

working days in a Semester and there will be 6-days teaching in a week, the
expected working days for effective teaching are 15 weeks per Semester.

The Schedule for Environmental Science teaching:

Examination Theory Practical Total
1* Semester 6 Hrs/Week 3 Hrs/Week 9 Hrs/Week
. 90 Hrs/Sem 45 Hrs/Sem 135 Hrs/Sem
2" Semester | do do do
3" Semester do do do
4™ Semester do do do
5" Semester 16 Hrs/Week 9 Hrs/Week 25 Hrs/Week
250 Hrs/Sem 135 Hrs/Sem 385 Hrs/Sem
6™ Semester do do do




SEMESTER !

ENV -101 Full Marks - 75
Fundamentals of Environmental Sciences 90 Hrs/Sem
( UNIT-L: Definition, Scope and Importance of Environmental science | 20 Marks |

Definition; multidisciplinary nature of Environmental Science; scope and importance. Earth, Man and
environment. Micro and mega environment, natural and man-made environment; Social environment;
Environmental economics; Environmental ethics; Physico-chemical and biological factors in the Environment.

UNIT-1i: Ecological Concepts 15 Marks

Concept of ecology; Concept of ecosystems, their structure and function; Components of an ecosystem;
Energy flow through ecosystem; Food chain and food web; Ecological pyramids; Ecological niche; Edge effects;
Ecotone; Keystone species; Carrying capacity; liebig’s law of minimum; Shelford’s law of tolerance.
Ecosystems — fresh water, marine, estuarine and terrestrial.

UNIT-HI: Natural Environment and its Components ] 20 Marks ]

Atmosphere, lithosphere, hydrosphere and biosphere, their structure and composition. Bio-geochemical
cycles — carbon, nitrogen, oxygen, phosphorous, sulphur and hydrological cycle. surface and ground water
pollution.

| UNIT- 1V: Environmental Adaptation I 20 Marks |

Environmental adaptations: Animals — cursorial adaptation, fossorial adaptation, arboreal adaptation, volant
adaptation, aguatic adaptation, desert adaptation. Plants — hydrophytes, mesophytes, xerophytes and
halophytes.

Practical Full Marks 25
45 Hrs/Sem

Preparation, plotting and cotlection studies:
Preparation of Environmental Diary
Collection and identification of local flora and fauna

Study of the following experiments:
Vegetative analysis of different ambient habitats - frequency, density and abundance
Measurement of temperature-(air, water, soit), relative humidity and rainfall



SEE“I;‘\EISZEO}; ' Full Matks  /h
- pull Mot
Natural Resource Management 00 His/Sem
- 7 15 Marks
UNIT-I : Natural Resource Canservation L |

o - iptrinsic and exitins

Natural resources — Preservation and conservation; values of natural resource _
Renewable and non renewable resources, Wildlife conservation; Biodiversity — definition, lypes, ""'JU”‘”'" ¢
and value, threats to biodiversity, endangered, endemic species, species extinction. In-situand ex 'w_m
conservation, Genetic erosion, biodiversity conservation and agenda 21, JUCN Red Data Douks, 1ho

geographical regions of India.

- [~ 20w

l URNIT-II : Forest Resources

Forest — Importance of forests, forest resources - timber and forest produce. Major types of forests in India -
alpine, temperate, tropical, sub tropical, deciduous, evergreen forests. Mangroves ecosystems of india. Over
exploitation of forest, deforestation, shifting cultivation. Forest management and conservation.

WNIT-III : Land and Mineral Resources J 20 Marks

Land resources in India, overuse and abuse of land, concept of land use and land cover. Major types of soils in
India, soil prbfi!e, structure, texture and properties of solil, soil fertility; Weathering and formation of soil, Soil
erosion and control measures. Important minerals of India, ores, Exploration of mineral from the sea;
consequences of overexploitation of mineral resources, conservation of mineral resources.

| UNIT-IV : Water Resources l 20 Marks

Water resources on the earth, consumption and uses of water, Inland and offshore water resources.
Freshwater — surface and groundwater. Causes of wastage and depletion of water resources. Management
and conservation of water resources; Rainwater harvesting. Watershed management,

Full Marks 25

Practical
45 Hrs/Sem

Preparation, plotting and identification:
Identification of mineral resources and rocks; Plotting of important natural resources, climate

and protected areas

study of the following experiments:
Determination of water transparency; Biomass estimation in aquatic and terrestrial ecosystem;

Vegetation studies by line, quadrates and belt transect methods and their analysis

Field study:
‘Environmental assessment of particular local spots by conducting field visits



SEMESTER il -

ENV -303 Full Marks - 75
Environmental Pollution and Control Technology — Air and Water 90 Hrs/ Sem
UNIT-1 ; Alr Pollution - V: S | 20 Marks

Types and sources of pollution; ambient and indoor; Primary and secondary pollutants; Oxidative and
reductive smogs.  Air pollution meteorology— pressure, temperature, precipitation, humidity, radiation and
wind; Thermodynamics of atmosphere; turbulence, Plume behaviour, Gaussian plume model. influences of
inversion, mixing height and wind roses on air pollution; Vehicular pollution. Problems of fly ash; Effects of air

poliution on human health, animals and plants. Bhopal gas tragedy.

[ 'leIT-Ir:_;\—lr-Poﬁljllo;T\n—(ir;jEQ(ini;n;:lkl_\ﬁitigartfi;ﬁ“ﬁ l 20 Marks l

Air pollution sampling and monitoring, Air quality standards. National Ambient Air Quality Monitoring
(NAAQM). Alr quality control — cyclones, ESP, bag filters, scrubbers, catalytic converters, emission standards —

Furo and Bharat; unieaded petrol; Use of alternative fuels — CNG, ethanol, gasohol. Concept of green belts in
pollution control.

"UNIT-IIE : Water Pollution J 15 Marm

Types, sources and consequences of water pollution; Surface and ground water pollution, Thermal pollution.

Types of solids in water and their impact on water quality, Marine pollution and its control, ocean oil spills.
Ganga Action Plan. Eutrophication, Biomagnification.

(_ UNIT-IV: Water Pollution Monitoring and Mitigation 20 Marks I

Water guality parameter, sampling and pollution monitoring; Physico-chemical and bacteriological analysis of
water quality; Waste water treatment processes; stabilization pond, aerated lagoon, activated sludge process,
trickling filter, anaerobic treatment. Industrial wastewater treatment — dairy, textile, tannery, paper and pulp.

Practical Full Marks 25

45 Hrs/Sem

Analysls of air poliutants:

Sulphur dioxide {S0,); Nitrogen dioxide (NO,); Suspended Particulate Matters (SPM); Respirable
Suspended Particulate Matters (RSPM) and Dust fall

Analysis of water:

Temperature; Turbidity; pH; Biclogical Oxygen Demand (BOD); Conductivity and Total Dissolve
Solids {TDS); Dissolve O, (DO); Chloride content and salinity; Hardness:; Alkalinity;

Calcium,
Magnesium, Sodlum and Potassium content,












SEMESTER V-
ENV (H) -507 (P} Full Marks: 100
135 Hrs/Sem

I. Analysis of solid wastes:

Waste characterization, dry matter analysis, decomposition analysis, pH, conductivity, organic matler, total

nitrogen, phosphorous, potassium, sodium and chloride
U. Analysis of waste water:

Temperature, turbidity, pH, biological oxygen derand (BAD), conductivity and total dissolve sohds (TRDj dissolve
0, (DO), chloride content, fluoride content, salinity, hardness, alkalinity, calcium, magnesium, potassium and

sodium content.
Il Bio statistical Analysis:

Calculation of mean, variance and standard deviation
Comparison of variation using co-efficient of variation

Testing the significance of:
Difference between the two sample means, correlation coefficient, independent of attributes, difference between

and several means with the same data at a time.

IV. GIS: map registration, digitisation, database query management, data output,

V. Survey work:  Survey on any environmental aspects



SEMESTER VI
ENV {H) - 609
Energy, Environmental heaith and safety

Full Marks: 100
125 Hrs/Sem

UNIT-I : Energy Resources: Fossil fuels J 12 Mark51

Fossil fuels ~ classification, compositian, physico-chemical characteristics and energy content of coal, petroleum, tar sands,
oil shale, synfuels and natural gas, consequences of rapid consumption of fossil fuels, emission from fossil fuel combustion.

UNIT-Il : Energy Resources: Alternative Energy 14 Marks_l

Hydroelectric power, tidal, wind, geothermal energy, solar energy, hiomass energy, producer gas and biogas, energy
plantation, biodiese), ethanol, gasohol, nuclear energy, energy from agricultural wastes, energy from urban municipal and

industrial wastes, hydrogen energy, fuel cells, OTEC, energy and environmental pollutions.

UNIT-Il : Environmental Health _[ 12 MarE]

Definition of environmenta! health, historical perspective, human environment and health status in urban and rural India,
water and sanitation situation in urban and rural context, WHO and other bodies and their role in public health projects
development, public awareness of sanitation and hygiene issues, current developments in the subject, environmental

hazards.

UNIT-IV : Epidemiology S o - - 14 Marks |

Water borne diseases, soil borne disease, food borne diseases, food additives, air borne disease, measures to prevent and
control of spread of infectious diseases, brief life histories of common vectors and mechanism of transmission of disease,

AlDs and Its controf measures.

[ UNIT-V : Occupational Health Hazards r 12 Marks |

Occupational health hazards — silicosis, asbestosis, byssinosis, anthracosis, bagassosis, occupational dermatoses, control of

the occupational environment.

UNIT-VI : Environmental Toxicology- | 12 Marks

Environmental toxicology — toxicants, routes of exposure, exposure assessment, absorption and translocation of toxicants,
biomagnifications, biochemical aspects of arsenic, biological half life, dose response relfationship, threshold dose, acute and

chronic toxicity, LCsp, LDsp.

I 12 Marm

I UNIT-VII : Environmental Toxicology-ll

Radiation sources in the environments — natural and man-made, biological effects of radiation, pesticides — classification,
physical, chemical, mechanical and biological control of insects, integrated pest management (IPM), heavy metals — health

effects of lead, cadmium and mercury, carcinogenic compounds and their effects.

[ UNIT-Vill : Environmental Health Management I 12 Marks |

Principles of environmental control, environmental quality, eradication programmes and their efficacy. environmental risk
ssessment, treatment of drinking water, advanced treatment methods —~ demineralisation, ultra filtration, reverse
a )

osis, colour and odour removal by active carbon, iron removal, electro dialysis, nano materials, health aspects of
osm »

housing.



SEMESTER VI

ENV (H) - 610 Full Marks: 100
Environmental Problems and Priorities 125 Hrs/Sem
_UNIT-I : Environmental Blology ] ) o - L 12 marks |

Ongin of he, Gaia hypothesis, concept of species, population and community, diversity of plants and animals life, principles
of classification, growth forms and life farms, characters - analytical, quantitative, qualitative and synthesls, structure and

function of communities, ecological succession.

[ UNIT-1l : Environmental Chemistry _ | 14 Marks

Chemistry of various organic and inorganic compounds, chemistry of water, concept of DO, BOD, COD, pH, chemical
speciation, acid base reaction, solubility products, unsaturated and saturated hydrocarbons, radio nuclides, surfactants -
cationic, anionic, non-ionic detergents, synthetic polymers — PVC.

UNIT-1II : Global Environmental Issues-| [ 12 Marks

Greenhouse effect — causes and consequences of global warming, climate change, stratospheric ozone depietion — causes
and consequences.

| UNIT-IV ; Global Environmental Issues-li J 12 Marks |

El-Nino, acid rain, global accumulation of nuclear wastes, water crisis — conservation of water, desertification and its
control.

[ UNIT-V ; National and Local Environmental Problems I 14 Marks

Major environmental problems in India — population explosion, restoration of Indian lakes, erratic nature of Indian
monsoon, local environmental problems — environmental effects of jhum cultivation, rapid urbanization, deforestation,
changing land use pattern, dams in Manipur and Northeast India - Tipaimukh, degradation of wetlands — important rivers,
community ponds and lakes, landslides.

[ UNIT-VI : Environmental Protection-| I 12 Marks l

Global and national environmental organisations and agencies ~ CITES, UNEP, MAB, IUCN, WWF, WHO, FAD, EPA.,
environmental movements in India — Chipko, Appiko, Silent valley project, Narmada bachao andalon, Sardar sarovar
project, Tehri dam project conflict.

UNIT-VII : Environmental Protection-|l ' I 12 Marks ]

International treaties, conventions and protocols — Convention on biological diversity (CBD), CITES, Earth Summit, world
summit for sustainable development, Kyoto protocol, Montreal protocol

UNIT-VII : Environmental Education and Awareness [ 12 Marks ]

Environmental educational programmes ~ objectives, guiding principles, fermal and non-formal, environmental education
in India, role of NGOs and mass media in environmental conservation,






RECOMMENDED BOOKS/REFERENCES

SEMESTER | & i

BOOKS/REFERENCES:

Altman, |. and Stckols, D. (Eds.) Handbook of Environmental Psychology, Wiley, New York,

Ambasht, R. S. and Ambasht, N. K. Plant Ecology, Vanarasi.

Arora, S. Fundamentals of Environmentai Biology, Kalyani Publishers, New Delhi.

Asthana, D. K. and Asthana, M. Environmental Problems and Solutions, S. Chand and Company, New Delhi.

Baum, A, Singer, J. E., and Valins, 5. Advances in Environmental Psychology, Lawrence Erlbaum Associates, New Jersey.

Bera, A. K. Environmental Concept, New Central Book Agency(P) Ltd.Calcutta.

De, A. K Environmentai Chemistry, Wiley Eastern Ltd., New Delhi.
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Levin, H. L. The Earth throug time. Saunder College Publishing, Philadelphia. New York.
Miller, A. A, Climatology, Methuen and Co. Ltd. London.

Misra, K. C. Mannual of Plant Ecology, Oxford and IBH Publishing Co. Private Ltd., New Delhi.

Palwinder, S. Socio-Cultural correlates of Environmental Pollution. Anmol Publication, New Dethi.
Petterson. Introduction to Metreology, McGraw-Hill Book Company Inc., London.

Rastogi, V. B. and Jayaraj, M. S. Animal Ecology and distribution of animals, Kedar Ram Nath, Meerut.
Santara, S. C. Environmental Science, NCBA Private Ltd. Calcutta.
Savindra Singh. Climatology, Prayag Pustak Bhavan, Allahabad.

Sharma, B. K. and Kaur, H. Environmentaf Chemistry, Goel Publishing House, Meerut.

Sharma, P. D. Ecology and Environment, Rastogi Publication, Meerut.

Shrivastava, M. B. Introduction to forestry, Vikas Publishing House Private Ltd. New Delhi.

Turk, ). and Turk, A, Environmental Sciences, Saunder College Publishing, Philadelphia.

Vyas, L. N. and Garg, R. K. Wetland conservation, Agro Botanical Publishers, Bikaner, Rajasthan.
Savindra Singh. Environmental Geography, Prayag Pustak Bhavan, Allahabad
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Sharma, P. D. Ecology and Environment, Rastogl Publication, Meerut.

Mukherjee, P. K. A Text Book of Geology, World Press Private Lid, Caleutt

Omkar. Concepts of Toxicology, Vishal Publishing Co. lalandhar,

Purd_om, P.W. Environmental Health. Academic Press, New York,

Khoshoo, T. N. Environmental concerns and Strategies, Ashish Publishing House, New [elhi

Asthana, D. K, and Asthana, M. Environmental Problems and Solutions, S, Chand and Company, New Delhi
Louma. S. N. introduction to Environmental Issues. Me-Millan Publishing Company, New Yok




e ' MANIPUR UNIVERSITY
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Syllabus for BA/BSc (General) Environmental Science
o SEMESTER V
ENV - 505 (Elective) Full Marks - 75
‘ : 90 Hrs/Sem
ENVIRONMENTAL MANAGEMENT, BIOSTATISTICS AND IN STRUMENTATION

15 Marks |

| UNIT —I: Environmental Managément, Planning and mpact Assessment

Fundamental of Environmental management, Environmental management system, Preparation of
Environmental management Plan, Concept of environmental planning, rural and urban planning,
demographic consideration, concept of Environmental impact assessment, various methods of EIA and
their relative studies of mega-developmental projects.

| UNIT - II: Biostatistics | 20 Marks |

Diagrammatic Representation of Data : Line Diagram, Bar diagram, Pte chart; Graphlcal Representation
of Data: Histogram, Frequency Polygon, Ogive; Sampling Techniques: Random and Non-random
sampling Methods; Measures of Central Tendency; Mean, Median, Mode; Measure of dispersion: Range.
Standard Deviation and co-efficient of variation; correlation; Test of . Significance: Null hypothesis -
Alternative hypothems Errors in Testing hypothesis — Level of Slgmﬁcance- Students t’ Test, -

- [UNIT—IIT: Bioremediation ._ — 15 Marks |

Concept and scope of Bloremedxanon, type of Bioremediation, Bloremedlatlon of Xenoblotlc Pollutants.
Bioremediation: Contaminated Soils, Water, Marine oil stick.Reclamation of wasteland, agricultural
lands- saline, waterlogged, restorahon of wetlands, shifting cultivated areas.

[ UNIT 'IV'EnwronmentalLeglslanon o — 10 Marks - |

Need for environmental legislation, Salient feature of exxstmg envnronmental ]eglslatlons Water Act,
1974, Air Act, 1981, Environmental Protection Act, 1986. Wild Life Protectlon Act 1972, Provision of
Indian constitution of Article 48A and 51A . ‘ ]

LUNIT V: Instrumentatlon Remote sensing and GIS E 15 Marks |

Tltnmetry, Colonmetry, Spectrophotometry, Flame photometry, Chromatography, Prmcnples of remote .
sensing, active and passive remote sensing, application of remote sensing and GIS

PRACTICAL

Full Marks 25
45 Hrs/Sem

I Analysis of Solid waste and waste water — Waste characte
5 Wi ) ‘ rization, dry matter moisture content
analysis, deco it lysis.
wa:e};, mposition analysis.of Solid waste; chloride, Residua] chlorine' and alkalinity of waste
2. - Estimation of COD - Dichromate Refluxion rmethod

3. Bio-statistical analysis- Calculation of mean, variance ang stan dard doviation, Testmg. N

significan d
) ngé i ;e of difference between the two sample mean, correlation cmfﬁmem_









-
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SEMESTER VI
FINV '5‘.’6

v ntal he: ans) Insues
Encrgy Resources, F.nvironmental health ap

BOOKS/REFERENCES:

Sdum E P Fundamentals of Ecology, WB Saunders, Co.. Philadelphia, UbA ,
Culgkar. M. H. Ervironmental Biotechnology, O ford & 1BH Publishing Co. Private 1ad., Hew Delhi

De. A, K. Ervironmental Chemistry New Age Internanona) Publishers, Hew Delhi.

tmbesht R S, and Ambashy, N. K. Planr Ecology, Vanarasi.

trore S Fundamertals of Environmensal Biology, Kalyani Publishers, New Delhi.

tsthana D. K. and Asthans, Wi Environmental Problems and Solutions, S. Chand and Company, Hew | elhi
Baneji S. X Environmental Chemistry, Prentice-Hall of India Private Lid., New Delti

Kormandvy. E. 1. Concepts of Ecology. Prentice-Hall of India Private Lid. New Delhi

Mista, K C. Mannual of Plant Ecology, Oxford and IBH Publishing Co. Private Lid., New Delhi

Sanwre. S. C. Environmertal Scicnce, NCBA Private Lid. Calcutta, .
Sha-ma, B. K. and Kaur, H. Environmental Chemistry, Goel Publishing House, Meerul.

Sharma. P. D. Ecology and Environmeru, Rastogi Publication, Mecrut.

Mukhenjee, P. K 4 Text Book of Geology, World Press Private Lid. Calcutta

Omkar. Concepts of Toxicology, Vishal Publishing Co. Jalandhar.

Puyrdom P. W. Environmerial Health Academic Press, New York

Khashoo. T. X Environmental concerns and Strategies, Ashish Publishing House, New Delhi

Assthana, D. K. and Asthana M. Environmerual Problems and Solutions, S. Chand and Company, New Dclhij
Loume 8. N. Jrtroduction 10 Environmental Issues. Mc-Millan Publishing Company, New York.
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75 Marks

100 lectures

Z00-101: PRINCIPLES OF CLASSIFICATION, ZOOGEOGRAPHY &
PALEOZOOLOGY

PRINCIPLES OF CLASSIFICATION

UNIT1. Classification
Classification of animals—historical account. Species concept. Taxonomy and systematic,

20 lectures 15marks

Taxonomic hierarchy.

Unit 2. Code and approaches in Taxonomy 30 lectures 20 marks

International Code of zoological Nomenclature. Concepts of chemotaxonomy and

numerical taxonomy. Approaches in taxonomy: morphometric and cytological

techniques. Basic concept of molecular techniques in taxonomy.

ZOOLGEOGRAPHY & PALAEOZOOLOGY

Unit 3. Zoogeography 25 lectures 20 marks

Zoogeographical regions of the world with characteristic fauna. Marine realm and

characteristics. Barriers —types and significance; Continental drift. Discontinuous

distribution.

Unit 4. Palaeozoology 25 lectures 20 marks

Fossils and fossilization, types of fossils; trace fossils and living fossils. Dating of fossils,

significance of fossils. Geological time scale and associated fauna.
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RECOMMENDED BOOKS

Darlington, P.J. The Zoogeography: The geographicaldistribution of animal . Wiley
publication, NEW York.

Hobbs, C.L. Zoogeography . Ayer co pub; Reprint Edition.
[llies, J .1974 .Introduction to zoogeography .Macmillan .

International commission for zoological Nomenclature(ICZN). 1999 . International
code of zoological Nomenclature. Nature History Museum Cromwell Road, London S

W 7 5BD- UK (AVAILABLE ONLINE FREE: W .W.W .iczn.org).

Kapoor, v.c Theory and practice of Animal Taxonomy Oxford —IBH publishing co., N
Delhi ,Mumbai & Kolkata .

Mayer , E. Principles of systematic zoology . Mc-Graw Hill publication, New Delhi.
Simpson , G.C. Principles of Animal Taxonomy. Oxford —IBH publishing co, New Delhi.

Tiwari, S.Readings in Indian zoogeography (vol.1 ) Today & Tomorrow printers &

Publishers.
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Z00-101P: PRACTICALS ON PRINCIPLES OF CLASSIFICATION,
ZOOGEOGRAPHY & PALAEOZOOLOGY 25 Marks

Taxonomic procedures 10marks

Collection of specimens, recording of : locality, co-ordinates, altitude, river basin,
lake ,mountain range etc., method of catch, local name, description of characters,
particularly colourin fresh.

Labelling/tagging of specimens and its correlation with field record book.
Narcotization, Fixation and preservation techniques-wet, dry, slide preparation.
Camera-Lucidadrawing of specimens.

Morphometric and meristic characters, data sheets and entry.

Description of a species.

Identification using dichotomous keys.

Zoogeography & Palaeontology S marks

Elementary knowledge about origin and evolution of groups of animals in Geological

time scale.
Field Collection Trip and Report 5 marks
Viva Voce 5 marks
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700-202: FUNCTIONAL ANATOMY OF NON-CHORDATA 75 Marks
100 Lectures

Unit 1. Protozoa, Metazoa and Porifera 25 lectures 20 marks

Protozoa: Distinguishing characters and classification upon orders.

Structure, locomotion, Osmoregulation, nutrition, reproduction. Life history and
pathogenicity of Entamoeba histolytica, Trypanosoma gambiense, Plasmodium vivax, P.
falciparum. Reproduction in Paramecium and nutrition in Euglena.

Metazoan : origin of metazoan ,metamerism and symmetry

Porifera: Distinguishing charaters and classification upto orders. Canal system, Skeleton

Economic importance of sponges.

Unit 2: Coelenterata, ctenophore, platyhelminthes and nemathelminths
25 lectures 20 marks
Coclenterate; structural organization and affinities
Platyhelminthes: structural organization in Trematoda, Cestoda . Life cycle and parasitic
adaptation in Fasciola hepatica and Taenia solium.
Nemathelminthes; Distinguishing charaters and classification upto orders

Life cycle,pathogenecity and prophylaxis of Ascaris lumbricoides

Unit 3. Annelida , Arthropoda , Mollusca and Echinodermata
35 lectures 25 marks
Annelida; Distinguishing charaters and classification upto order, Excretory system,
Coelom in Annelida, Trochophore larva-structure and affinities.
Arthropoda ;structural organization in different classes, mouth parts of insects, larval
forms of Crustacean and Insecta. Metamorphosis and social life in insects.
Mollusca: Structural organization in Palecypoda ,Gastropoda and Cephalopoda,

Torision and detorsion in Gastropods , Structure and affinities of Neopilina.
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Echinodermata: Structural organization in different classes; water vascular system, Larval

forms.

Unit 4. Minor phyla 15 lectures 10 marks

Distinguishing charaters and examples of Nemertinea, Rotifera, Acanthocephala,

Sipunculida, Echiurida, Bryozoa (Ectoprota), Brachyopoda and Phoronida

RECOMMENDED BOOKS

Anderson ,D.T. Invertebrate Zoology .Oxford university press .

Brooks, W.K. Handbook of Intvertebrate Zoology. Kessinger Publishers.

Ekambranath, M. & Ananthakrishnan, TN 2000, Manual of Zoology, Part 1 &2.

S.Vishwanathan Printers and Publishers, Chinnai .

Parker; T.J. & Haswell, W.A. 4 Text —book of Zoology ,volume 1, McMillan co.
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Z00-202P: PRACTICALS ON FUNCTION ANATOMY OF NON-CHORDATA

25marks
Dissections . 7 marks
Nereis — digestive and nervous systems .
Cockroach- digestive ,reproductive and excretory systems.
Pila — digestive and nervous systems
Study permanent slides 2 marks

Paramecium entire , conjugation Moncystis , Euglena Trypanosoma , L S of sycon ,
Spongin fibres, Obelia colony, T.S. of Ascaris (male & femal), T.S of Fasciola and
Taenia , Cercaria, sporocyst and redia of Fasciola, scolex, mature and gravid segments of
Taenia, Mouth parts of Anopheles, Housefly and cockroach ,bed bug (W/M), body louse
(W/M) , TS of gill of Pila, T.S. of arm of starfish.

Study of specimens 5 marks
Sycon, Spongilla, Physalia, Porita, Favia, Tubipora, Madrepora, Aurelia, Sea-
Anemone, Alcyonium, Taenia, Hetronereis, Aphrodite, Chaetotpterus, Sabella Leech,
Bonellia, Spider, Limulus, Millipede, Centipede, Crab, Peripatus, Scorpion, Termite,
Daphnia, Cyclops, Balanus, Chiton, Dentallium, Pearl Oyester, Limax, Nautilus,
Octopus, Sepia Loligo, Solen, Aplysia, Starfish, Antedon, Holothuria, Sea urchin, Brittle

star.

Temporary mounts 3 Marks
Spicules and gemmules of sponge, Obelia colony, ovary and spermatheca and septal
Nephridia of Earthworm, Parapodis of Nereis. Mouth parts of cockroach, house fly and
mosquito. Radula of Pila, Daphnia, Cyclops, Mysis.

Records Books 3 marks
Viva Voce 5 marks
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Z00-303: FUNCTIONAL ANATOMY OF CHORDATA 75 marks

100 lectures

Unit 1.

Unit 2.

Unit 3.

Unit 4.

General organization of Chordata 10 lectures 08 marks
General characters of chordata and classification upto classes.
Structural organization of Hemichordata, Urochordata and Cephalochordata.

Affinities of Amphioxus.

Agnatha and Pisces 15 lectures 10 marks
Petromyzon: external feature, digestive system, respiratory system and reproduction.
Scoliodon: external features; respiratory, circulatory and reproductive systems; brain

and cranial nerves.

Air bladder, accessory respiratory organ of fishes. General characters and distribution of

Lungfishes
Amphibia and Reptilia 20 lectures 12 marks

Amphibia: origin and evolution, distictive characters and classification upto living orders
with examples, metamorphosis and neoteny.

Reptilia: distinctive characters and classification uptoliving orders with examples;
affinities of Sphenodon; distinction between poisonous and non-poisonous snakes; biting

mechanism in snakes; Mesozoic reptiles.

Aves and Mammalia 25lectures 20 marks

Aves: origin of birds; distinctive characters and classification upto living orders with
examples. Pigeon: feathers; digestive, respiratory, circulatory, urino-genital and skeletal
system; brain; distinctive characters of Ratitae & Carinatae with examples; general
characters of Archaeopteryx. Perching mechanism in birds.

Mammal: origin; general characters and classification of Prototheria, Metatheria and
Eutheria. Dentition and placentation in mammals.

Rabbit: skeletal, excretory and reproductive systems.
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Unit 5. Comparative anatomy 30 lectures 25 Marks
Integumentary system: integument and its derivatives.
Digestive system: alimentary canals and associated glands.
Circulatory system: heart and aortic arches.
Skeletal system: jaw suspension; visceral arches, vertebral column; limbs and girdles.
Nervous system: brain; cranial nerves; spinal nerves.
Urino-genital system: succession of kidney and evolution of urino-genital ducts.

Endocrine glands: pituitary, thyroid, adrenal, pancreas and gonads.

RECOMMENDED BOOKS

Ekambranath, M. & Ananthakrishnan, T.N. 2000. Manual of Zoology, (Chordata) Part 1
& 2. S. Yishwanathan Printers and Publishers, Chennai.

Kent Jr. G.e. 1969. Comparative Anatomy of the vertebrates. The C.Y. Mosby Corn. Toppan,

Japan.
Kingsley, J. S. 1962. Bulletins of Comparative Anatomy, Central Book Depot, Allahabad.

Parker, TJ. & Haswell, W.A. A Text-book of Zoology, Volume 2, McMillan Co, Bombay,
Calcutta, Madras.

Sedgewicke, A. A student textbook pfZoology. Central Book Depot, Allahabad.

Wake, M.H. 1992. Hyman's Comparartive Vertebrate Anatomy, 3rd Edn., The University
of ! Chicago Press.

Weichert, e.K. Anatomy of the Chordates. McGraw Hill Book Inc., New York.

Weichert, W.e. & Presch, W. 1997. Elements 0/ Chordate Anatomy. Tata-McGraw Hill
Publishers Co, Ltd., New Delhi.

Young, J .Z. The Life 0/ Vertebrates. Oxford University Press, New York.
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700-303P: PRACTICALS ON FUNCTIONAL ANATOMY OF CHORDATA
25 marks

Dissections 6 marks
Scoliodon - afferent and efferent branchial vessels; V,VII, IX and X cranial nerve;
internal ear and brain (to be taken out)

Frog or toad -V, VII and X cranial nerves.

Calotes - arterial, venous and urino-genital systems.

Study of specimems 6 marks
Amphioxus, Balanoglossus, Ascidian, Petromyzon, Myxine, Electric ray, Sea horse, Saw
fish, Sucker fish, Hammer headed shark, Salamander, Hyla, Hemidactylus, Mabuia,
Varanus, Turtle, Tortoise, Chameleon, Draco, Cobra, Viper, sea-snake, Krait, Parrot,

Cuckoo, Kite, Myna, Flying fox, Duck-billed Platypus, Echidna.

Study of bones 5 marks
Toad or Frog - skull, lower jaw, pectoral & pelvic girdles, vertebrae
Calotes- skull, lower jaw, pectoral & pelvic girdles, atlas and axis.
Pigeon -lower jaw, cervical vertebrae, rib, pectoral and pelvic girdles and pygostyle.

Rabbit -skull, lower jaw, pectoral and pelvic girdles.

Practical Record 3marks
Viva-Voce 5 marks
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Z0O0- 404: BIODIVERSITY, ENVIRONMENTAL BIOLOGY, APPLIED ZOOLOGY

AND COMPUTER APPLICATION 25 marks

Unit 1.

Unit 2.

Unit 3.

Biodiversity 30 lectures 20 marks
Biodiversity: concept; biodiversity hotspots; [UCN Redlist category,

Wildlife of India with particular reference to Manipur; methods adopted in wildlife
census. Concept of wildlife conservation, implementation, in-situ & ex-situ conservation,
captive breeding, biotechnological intervention. Sanctuaries and National parks of India,

Ramsar sites.

Environmental Biology 30 lectures 20 marks
Concept of Ecosystem. Major ecosystems, man made ecosystem and agro-ecosystem.
Biotic and abiotic factors. Food chain and energy flow, ecological niche, habitat,
biosphere and biome. Ecological succession, Biological cycle: water, oxygen, carbon and
nitrogen.

Population. General features, natality, mortality, equilibrium density, immigration,
emigration, ecological pyramids, sex ratio, dispersal and dispersion; Leidig's law of
minimum and Shelford's law of tolerance; concept of limiting factors and life table
construction method.

Environmental pollution. Types, sources, indicators, causes and control and prevention of

pollution. Toxic effects of pesticides and industrial wastes. Biomagnification.

Applied Zoology 20 lectures 20 marks
Apiculture and Sericulture. Species diversity, life history, rearing methods, diseases and
economic utility of bees, tasar worms and mulberry silk worm.

Fisheries. Culture and capture fishery. Fishes of commercial value: food and ornamental.
Introduction to different pisciculture techniques: extensive and intensive pond fish

culture.

SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL

Page 11



Unit 4. Computer Applications 20 lectures 15 marks
Basic concepts of computer: hardware and software, operating systems. Computer
application in Biological sciences. Elementary knowledge of Bioinformatics, E- learning,
Networking. Programmes used in biostatistics: SPSS, Minitab, phylogenetic study,

modelling etc.

RECOMMENDED BOOKS

Alfred, J.R.B. Das, A.K. & Sanyal, A.K. 1998. Faunal Diversity in India. Zoological Survey
of India, Kolkata.

Annanthakrishnan, T.N. 1982. Bioresources Ecology. Oxford-IBH Publ Co., Pvt. Ltd.
N.Delhi

Dandin, S.B., Jayaswal, J. & Giridhar. Handbook of Sericulture Technologies. Central
Silk Board.(Ministry of Textiles, Govt. of India), CSB Complex, BTM Layout, Madivala,
Bangalore-560068.

DOEACC. "CCC" Course on Computer Concepts. Doeacc Society, Electronics Niketan,
6CGO Complex, New Delhi-1 10003.

French, C.S. Data Processing and Information Technology. BPB Publication.

Kormondy, E.J. Concepts of Ecology. Patience-Hall, India

Krebs, C.J. 1972. Ecology, the experimental analysis of distribution and abundances.
Harper. Intl. Edn., Harper & Row Pub!. London.

Newman, M.C. Fundamental of Ecotoxicology. Lewis Publishers, Washington DC.

Odum, E.P. Ecology. Oxford-IBH Publishing Co., New Delhi, Mumbai & Kolkata.

Rajararnan, V. Fundamentals of Computers. Prentice-Hall, India Ltd., New Delhi.
www.iucnredlist.org. (Official website of [IUCN)
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7Z00-404P: PRACTICALS ON BIODIVERSITY, ENVIRONMENTAL BIOLOGY,
APPLIED ZOOLOGY AND COMPUTER APPLICATION 25 Marks

Environmental Biology 8 Marks
Study of ecosystem of a pond. Identification of biotic and abiotic components.
Recording of turbidity, temperature and pH. Estimation of Oxygen (Winkler's method)
and Carbon dioxide (phenolpthalein method) of pond water.
Population study by tagging experiment (to track the movement of animals)- marking,
releasing & recapturing method.

Applied Zoology S marks

Study of life history stages of a Honey bee, a Silk moth and a fish. Morphological

differences among the different castes of Honey bee.

Wildlife 5 marks

Visit to Wildlife sanctuary or ZoolNational Park/any other worth visiting site and study

of the available animals.

Viva- Voce 7 marks
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Z0OOLOGY HONOURS (SEMESTER-V)
700-505: CELL BIOLOGY AND GENETICS 100 marks
120 Lecturers

CELL BIOLOGY
Unit 1. Cellular organization 15 lectures 15 marks
Prokaryotic and eukaryotic cells. Intercellular adhesion and interaction. Extra-nuclear

organization of cells: concept of unit membrane, active and passive transport.

Unit 2. Cytoplasmic organelles 20 lectures 15 marks
Plasma membrane. Structure and function of mitochondria, endoplasmic reticulum,

ribosomes, lysosomes, cilia, flagella, cell vacuoles, Golgi body, microbodies.

Unit 3. Nuclear organization 10 lectures 10 marks
Nucleus: nuclear envelope, nuclear matrix, nucleolus, chromosomes, chromatids,

karyotyping, supernumerary chromosomes, chromatin- euchromatin and heterochromatin

Unit 4 Cell regulatory mechanism 15 lectures 15 marks
Cell cycle, mitotic and meiotic cell division, regulation of cell division. DNA-
replication; Molecular expression of gene action: Protein synthesis and its regulation, Lac

Operon and Tryptophan Operon model

GENETICS

Unit 5. Genetics. 35 lectures 35 marks
History of Genetics, Mendelian inheritance patterns: quantitative inheritance, Linkage
maps.
Gene interactions: incomplete dominance, co-dominance, supplementary genes,genes,
epistasis, position effect, atavism, lethal gene, multiple alleles-
hemolytic disease of new born (HDN). Sex determination in Drosophila and man.
Genetics of blood group. Modern concept of gene.
Point mutation, chromosomal aberrations, chromosome number, form and rearrangement

with reference to speciation in Drosophila, polyploidy (molecular basis of mutations).
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Non-chromosomal inheritance, human genetics, diseases of single gene inheritance,

normal and abnormal karyotypes, genetic counselling.

Unit 6. Molecular Genetics and Tools 10 lectures 10 marks
RFLP (Restriction Fragment Length Polymorphism), RAPD (Randomly Amplified
Polymorphic DNA), AFLP (Amplified Fragment Length Polymorphism), Application of
RFLP in DNA fingerprinting. Polymerase Chain Reaction (PCR). Human genome

project.

RECOMMENDED BOOKS
Barke, J.D.C. Cell Biology. Williams & Wilkins Co.

deRobertis, E.D.P. & deRobertis, E.M.F. Cell and Molecular Biology. Holt-Saunders

International Edn.
Gardener, E.J. Principles of Genetics. John Wiley & Sons Inc., New York.

Lehninger, A.L., Nelson, D.L. .& Cox, M.M. Principles of Biochemistry. CBSD Publishers
& Distributors, Delhi.

Prescott, D.M. Methods in Cell Biology, Bookman Associates, Jaipur. Strickberger, M.W. 2005.
Genetics. Prentice-Hall ofIndia, New Delhi

Swanson, ¢.P., Mezz, T & Young, W.J. Cytogenetics: Chromosomes in divisions, Inheritance

and Evolution. Prentice-Hall ofIndia, New Delhi.
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ZOOLOGY HONOURS (SEMESTER-V)
Z00-506: Evolution, Adaptation, Ethology, Biotechnology & 100 marks
Bioinstrumentation 120 lectures
Unit 1. Evolution 30 lectures 30 marks

History of evolutionary thought. Origin of life. Evidences of evolution, Modern concept
of organic evolution, Hardy-Weinberg law, Sewall-Wright effect.

Role of mutation in evolution. Variation. Natural selection- directional, stabilizing and
disruptive types.

Isolating mechanism and their role in evolution. Speciation. Evolution of man.

Unit 2. Adaptation 20 lectures 15 marks
Srtuctural adaptations of animals with Cursorial, Aquatic and Volant modes of life.
Basic concepts of adaptations of animals to deep sea, desert and cave.
Basic concepts of adaptations of animals to deep sea, desert and cave.
Colouration and mimicry in animals.

Adaptive radiation and convergence.

Unit 3. Ethology 25 lectures 20 marks
Description and types of animal behaviour. Learning in animals.
Types of communications in insects. Pheromones and their role. Parental care in fishes.
Courtship behaviour in fishes and birds.
Biological Rhythm: Circadian rhythm.

Migration in insects, fishes and birds.

Unit 4. Biotechnology 30 lectures 25 marks
Introduction, history, scope, importance and types of biotechnology.
Importance of viruses, bacteria, algae and fungi in biotechnology.
Biotechnology of alcohol fermentation and bio- insecticide.
Principles and techniques of animal cell cultures.
Brief idea of health care biotechnology, production of human insulin.

Elementary knowledge of genetic engineering. In-vitro fertilization in human and other
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assisted reproductive technology (ART). Transgenic animals.

Unit 5. Bioinstrumentation 15 lecturers 10 marks
General principles and brief ideas on the types of Microscopy, Spectrophotometry,

Electrophoresis, Chromatography and Centrifugation.

RECOMMENDED BOOKS

Alcock, J. Animal behaviour- an evolutionary approach. Sinauer Assoociates Inc.,

Massacheussets
Chandrasekharan, M.K. Biological Rhythm. Vishwanathan Printers, Chennai.
Lull, R.S. 1976. Organic Evolution. Light & Life Publisher.

Plummer, D.T. An Introduction to Practical Biochemistry. Tata-McGraw Hill Pub!., New
Delhi.

Trehan, K. Biotechnology. John Willey & Sons.

Wilson, K. and Walker, J. 2000. Practical Biochemistry, Principles and Techniques, 5th
Edn.Cambridge University Press.
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ZOOLOGY HONOURS (SEMESTER-V)
Z0O0-507P: Practicals on Cell Biology and Genetics Evolution, Adaptation, Ethology,
Biotechnology and Bioinstrumentation 100 marks

Cell Biology and Genetics 30 marks
Squash preparation of onion root tip for the study of mitosis.
Temporary and permanent squash preparation of the grasshopper testis for the study of
meiosis.
Temporary squash preparation of the salivary gland chromosomes of Drosophila and
Chironomus.
Study of permanent slides showing autosomes and sex chromosomes of a grasshopper
and a mammal.
Karyotyping of chromosomes.
Demonstration of Sex Chromatin (Barr body).
Demonstration of mitochondria by supra vital staining (Janus green)

Adaptation 10 marks
Study of mimicry in insects: stick insect, leaf insect, moth, cicada, sea horse, flat fish,
remora, flying lizard, bat etc.

Ethology 10 marks
Tagging (paper/aluminium) of animals and recapture to study patterns of migration.
Study of different types of nests of animals. Study of Parental Care

Biotechnology 10 marks
Demonstration of alcohol fermentation using yeast.
Demonstration of soyabean fermentation using starter culture.
Demonstration of curd making using starter culture.

Bioinstrumentation 10 marks
Preparation of standard curve of amino acid and protein (bovine serum albumin).
Measurement of cell/spore size using micrometer.

Demonstration of oil emulsion technique in microscopy.
Separation of tissue extract using centrifuge.
Demonstration of electrophoresis- paper/gel

Practical Records Smarks
Slide Submission Mitosis, Meiosis and Salivary Gland Chromosomes 10 marks
Viva Voce 15 marks
SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL
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SCHEME OF PRACTICAL EXAMINATION FOR ZOO-507P

All questions are compulsory. There will be no options. The question setter will select any

one from the options available below for a particular examination.

Marks

1. Anyone of the following 10

a. Temporary slide preparation of Mitosis from onion root tip

b. Temporary slide preparation of Meiosis from Grasshopper testis/mammals

c. Salivary gland chromosome of Drossophilai/Chironomus larva

d. Vital staining of Mitochondria
2. Demonstration of Barr body, stained and temporary mount 10
3. Karyotyping of images of chromosomes provided 10
4. Demonstration of Alcohol Soyabean/Curd fermentation 10
5. Anyone of the following: 10

a. Preparation of Calibration curve of Amino acid/Protein

b. Measurement of Cell/Spore size using micrometer

c. Preparation of tissue extract by centrifugation

d. Setting up and demonstration of Electrophoresis
6. Comment on adaptation: mimicry/camouflage of animal 10
7. Anyone of the following: 10

a. Demonstration of tagging experiment for migration of animals

b. Demonstration of nesting behaviour/parental care of animals
8. Permanent slide submission 10

(Mitosis-2; Meiosis-2; Salivary gland chromosome-1)
9. Practical Record 5
10. Viva Voce 15
SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL
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ELECTIVE ZOOLOGY ( SEMESTER-V)

Z00-509: Cell Biology and Genetics, Evolution & Biological Techniques 75 marks
100 lecturers
Unit 1: Cell Biology 35 lectures 20 marks

Characteristics of Prokaryotic and Eukaryotic cell, Chemistry of cell constituents.
Concept of unit membrane, Structure and function of cell organelles — Plasma membrane,
Mitochondria, Golgi Bodies, Endoplasmic Reticulum, Ribosomes, Lysosomes.
Chromosomes: Polytene & Lampbrush chromosomes, Euchromatin, Heterochromatin,
Mutation. Gene: Structural alteration and their significance; deletion, duplication,
mversion, translocation.

Cell division: Mitosis & Meiosis, cell cycle, sex determination in drosophila and man.
Molecular expression of gene: gene action, protein synthesis and its regulation — Lac
operon model.

Unit 2: Genetics 20 lectures 15 marks
Mendel’s laws, monohybrid and dihybrid cross, back cross, test cross, quantitative
inheritance, gene variation, incomplete dominance, co-dominance, complementary genes,
lethal genes, crossing over and linkage, genetic diseases and counselling, Human genome
project.

Unit 3: Evolution & Adaptation 15 lectures 15 marks
Neo Lamarkism, Darwinism, Neo Darwinism, Evidence of Evolution, Hardy-Weinberg
Law, genetic drift, mutation theory, variation — types and causes, Natural selection,
speciation, Fossil type and significance, Geological Time Scale.

Unit 4: Ethology 10 lectures 10 marks
Social behavior in honey bee and termites;, Parental care in insects, fishes and
amphibians; Migration in insects, fishes and birds; Courtship and defensive behavior in
msects, fishes and birds.

Unit S: Biotechnology & Bioinstrumentation 20 lectures 15 marks
Introduction, history and importance of Biotechnology, Principles and techniques of plant
and animal cell cultures. Recombinant DNA Technology, GMO’s. Application of
Biotechnology in Agriculture, Health care and industries; Gene therapy, transgenic
animals.

Elementary ideas of Bioinformatics
Principles of microscopy, Spectrophotometry, Electrophoresis, Chromatography, PCR
and ELISA.
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RECOMMENDED BOOKS

deRobertis, E.D.P. & deRobertis, E.M.F. Cell and Molecular Biology. Holt-Saunders
International Edn.

Gardener, E.J. Principles of Genetics. John Wiley & Sons Inc., New York.

Lehninger, A.L., Nelson, D.L. .& Cox, M.M. Principles of Biochemistry. CBSD Publishers
& Distributors, Delhi.

Strickberger, M.W. 2005. Genetics. Prentice-Hall of India, New Delhi

Chandrasekheran, M.K. Biological Rhythem. Vishwanathan Printers, Chennai.
Lull, R.S. 1976. Organic Evolution. Light & Life Publisher.
Plummer, D.T. An Introduction to Practical Biochemistry. Tata-McGraw Hill Publ., New Delhi.

Trehan, K. Biotechnology. John Willey & Sons.
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Z0OO0-510P: Practical on Cell Biology & Genetics, Evolution, Adaptation, Ethology,

Biotechnology and Bioinstrumentation 25 marks

Cell Biology & Genetics 7 marks
Squash preparation of onion root tip for the study of mitosis.
Temporary and permanent squash preparation of grasshopper testes for the study of
meiosis. Temporary preparation of the salivary gland chromosomes of Drosophila/
Chironomous/ Grasshopper and rat. Study of permanent slides of Autosomes and sex

chromosomes of grasshopper and rat. Demonstration of sex chromatin (Barr body)

Adaptation & Ethology S marks
Study of mimicry in insects and animals: stick insect, leaf insect, moth, cicada, sea horse,
flat fish, remora, flying lizard, bat etc. Study of different types of nests of animals. Study

of parental care

Biotechnology & Bioinstrumentation 5 marks
Demonstration of alcohol fermentation using yeast/curd making using starter culture.
Preparation of standard curve of amino acids and proteins.

Demonstration of oil emelsion technique in microscopy.
Separation of tissue extract using centrifuge.

Demonstration of electrophoresis — paper/gel.

Practical Records 3 marks
Viva Voce 5 marks
SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL
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ZOOLOGY HONOURS (SEMESTER-VI)
700-608: Physiology, Endocrinology and Immunology 100 marks
120 lectures

ANIMAL PHYSIOLOGY
Physiology with special reference to mammals

Unit 1. Nutrition 15 lectures 12 marks
Nutritional requirements-macro and micronutrients, digestion and absorption

Unit 2. Heart, Blood and Circulation 15 lectures 12 marks
Origin, conduction and regulation of heart beat; cardiac cycle, electrocardiogram,
composition and function of blood, blood group and Rh factor, haemoglobin and
haemopoiesis; peripheral circulation, blood pressure and blood coagulation.

Unit 3. Respiration 15 lectures 12 marks
Mechanism and control of breathing. Transport of oxygen and carbon dioxide, Oxygen
dissociation curves of haemoglobin, Bohr effect, Haldane effect, chloride shift

Unit 4. Excretion 15 lectures 12 marks
Physiology of urine formation, mechanism of micturition, role of kidney in water
regulation, salt and acid-base balance.

Unit 5. Muscle, Nerve and Sense organs 25 lectures 20 marks
Ultrastructural, chemical and physiological basis of skeletal muscles, muscle contraction;
molecular mechanism of muscle contraction, Cori' s cycle.

Nerve impulse. Nature, origin and propagation of nerve impulse along a neuron; synapse
and myo-neural junction. Integrative functions of central nervous system.
Sense organs: functions of organs related with vision, sound perception, taste, smell and

touch. Electroencephalogram (EEC)

ENDOCRINOLOGY

Unit 6. Endocrinology 25 lectures 25 marks
Definitions of endocrine glands, neurosecretory cells.
Functions and hormones secreted by the following glands: pineal, hypothalamus,

pituitary, thyroid, thymus, parathyroid, islets of Langerhans, adrenal, testis, and ovary.
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Miscellaneous hormones secreted by gastrointestinal system, kidney, placenta and

heart and their functions.

Unit 7. Immunology 10 lecturers Tmarks
Introduction to immunology, innate immunity and acquired immunity, structure and types
of Ig, antigen-antibodies reaction, mechanism of immune responses, brief idea of HIV

and AIDS.

RECOMMENDED BOOKS

Bell, G., Davidson, J.N. & Smith, D.E. Textbook of Physiology and Biochemistry. ELBS and
Churchill Livingstone.

Ganong, W.F. Medical Physiology. McGraw-Hill Pub!., N. Delhi

Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology. 9th Edn., Elsevier, a division of
Reed Elsevier India Pvt., Ltd.

Keele, C., Neil, E. & Joels, N. Samson Wright's Applied Physiology. Oxford University
Press,Bombay, Calcutta, Madras.

Prossser, C.L. & Brown, F.A. Comparative Animal Physiology. W.B. Saunders Cor Philadelphia,
Toppan Co. Tokyo, Japan.

Rastogi, S.C. Essentials of Animal Physiology. Wiley Eastern Ltd.

Schil-Nelson, K. Animal Physiology, Adaptaion and Environment. Cambridge University Press.

Turner, C.L. General Endocrinology. W.B. Saunders, Toppan Co. Ltd., Tokyo, Japan.
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ZOOLOGY HONOURS (SEMESTER-VI)
Z00-609: Developmental Biology, Histology and Biological Chemistry 100 marks

120 lectures

DEVELOPMENT AL BIOLOGY

Unit 1. Gametogenesis, Fertilization & Parthenogenesis 20 lectures 20 marks
Spermatogenesis, oogenesis and vitellogenesis. Egg maturation, egg membranes, polarity

of egg. Fertilization and Parthenogenesis.

Unit 2. Animal egg, early stages of development, foetal membranes

20 lectures 20 marks
Types of animal eggs, patterns of cleavage. Blastulation and gastrulation in frog. Germ
layers and their derivatives and homologies. Blastulation and gastrulation in chick. Germ
layers and their derivatives and homologies. Fat maps. Structure and development o f

extra-embryonic membranes. Placenta and its types.

Unit 3 Organogenesis, Tissue interactions & Metamorphosis 20 lecturer 20marks
Organogenesis of central nervous system, sense organs, heart and kidney. Tissue
interactions (inductions) In development. Metamorphosis-retrogressive and progressive.

Regulation of metamorphosis in Anura and Insecta. Organizer concept

HISTOLOGY & BIOLOGICAL CHEMISTRY

Unit 4. Histology 20 lectures 15 marks
Basic principles of histological techniques. Microscopic anatomy of the following organs
of'a mammal: skin, stomach, intestine, pancreas, liver, lung, kidney, spinal chord, nerves,

heart, arteries, veins, capillaries, lymph nodule, spleen, testis and ovary
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Unit 5. Biological Chemistry 40 lectures 25 marks
Biological chemistry, its scope and importance. Chemistry of carbohydrates, proteins,
lipids and nucleic acids, enzymes, nature, classification and functions of enzymes. Co-
enzymes and prosthetic groups. Enzyme actions.

Intermediary metabolism. Carbohydrate. Embden-Meyerhoff pathway, TCA cycle,
Glycogenolysis and glycogenesis, gluconeogenesis. Biological oxidations with special
reference to the role of the electron transport system. Basic concept of Bioenergetics
Lipid. Oxidation of fatty acids, fate of glycerol, ketone body formation and utilization.
Interraction of carbohydrate and lipids.

Proteins. Metabolism of amino acids. Oxidative deamination, trans-aminations,
decarboxylation, enzymology of urea cycle. Fate of glucogenic and ketogenic

aminoacids. Interrelationship of metabolic pathways.

RECOMMENDED BOOKS

Balinsky, B.1. Introduction to Embryology. Saunder College Publishers, Philadelphia.

Browder, L.W. Developmental Biology. Sauders College Publishing, Philadelphia

Fawcett, D.W. Bloom & Fawcett- A textbook of histology. Hodder-Arnold Publication.

Jayaraman, J.1981. Laboratory Manual in Biochemistry. New Age International Publishers, ,
New Delhi-II 0002.

Murray, R.K., Granner, D.K., Mayer, P.A. & Rodwell, V.W. Harper's Biochemistry. McGraw-
Hill Publ.

Lehninger, A.L., Nelson, D.L. & Cox, M.M. Principles of Biochemistry. CBSD Publishers &
Distributors, Delhi.
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ZOOLOGY HONOURS (SEMESTER-VI)
Z0OO0-610P: Practicals on Animal Physiology, Endocrinology, Immunology,
Developmental Biology, Histology & Biological Chemistry 100 marks

Animal Physiology 30 marks
Effects of isotonic, hypotonic and hypertonic solutions on erythrocytes
Counting of RBC using Haemocytometer
Counting of WBC using Haemocytometer
Estimation of haemoglobin percentage of a blood sample: amphibia or mammal.
Preparation of haemin crystals.
Coagulation of blood
Recording of frog's heart beat. Demonstration of the effect of acetylcholine, atropine and

epinephrine on the heart beat.

Endocrinology 10 marks
Dissection of endocrine gland in rat
Study of permanent slides: sections of pituitary, thyroid, adrenal, pancreas, testis and

ovary.

Immunology 10marks

Determination of ABO and Rh factor of Blood.

Developmental Biology 6 marks
Study of developmental stages of frog (permanent slides, WM): cleavage, gastrula
and neurula.
Study of developmental stages of chick (permanent slides, WM): 18, 24, 36, 48 and
72 hours of incubation.
Study of permanent slides of sections of blastula and gastrula of chick and neurula and

external gills of frog.

SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL

Page 27



Histology 16 marks
Microtomy - fixation, embedding, block making, sectioning, staining and mounting of
tissues.
Study of permanent slides - sections of oesophagus, stomach, duodenum, ileum,
pancreas, lung, kidney and skin of mammal.
Study of permanent slides - sections of oesophagus, stomach, duodenum, ileum,

pancreas, lung, kidney and skin of amphibian

Biological Chemistry 10 marks
General test for identification of carbohydrate, lipid and protein
Separation of amino acid using paper chromatography

Colorimetric estimation of protein from a calibration curve (provided)

Practical Record 8marks
Slide Submission 5 marks
Viva- Voce 10 marks
SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL
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SCHEME OF PRACTICAL EXAMINATION FOR ZOO-H610P

All questions are compulsory. There will be no options. The question setter will select any

one from the options available below for a particular examination.

Marks
1. Any one of the following: 12
a. Counting of RBC,
b. Counting of WBC
c. Estimation of Haemoglobin percentage
2. Any oneof the following: 8
a. Effects of isotonic, hypotonic and hypertonic solution on erythrocytes
b. Preparation of Haemin crystals
c. Coagulation of Blood
3. Any one of the following: 10 marks
a. Recording of heart beat of Frog
b. Demonstration of effects of acetylcholine, atropine and epinephrine on heart
beat of frog
4. Determination of ABO and Rh blood group 10
5. Any one of the following: 10 marks
a. Detection of carbohydrate/lipid/protein in tissue sample
b. Separation of amino acid by paper chromatography
c. Colorimetric estimation of Protein/Amino acid
6. Section cutting and stretching of ribbon from the paraffin block supplied for histology
5
7. Dissection of an endocrine gland 4
8. Identification and comment on slides, 3 each of Endocrinology Histology and
Embryology (2x9)=18
9. Record Books 8
10. Submission of histology (microtomy) slides (10 slides) 5
11.  Viva Voce 10
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ELECTIVE ZOOLOGY (SEMESTER-VI)
Z00-611: Animal Physiology, Histology, Developmental Biology & 75 marks
Biological chemistry 100 lecturers
Unit 1. Animal Physiology 30 lectures 20 marks

Nutritional requirements, Digestion and absorption of proteins, carbohydrates and lipids,
Vitamins and minerals. Composition and function of blood and lymph, blood group, Rh
factor, coagulation of blood, transport of oxygen and carbon dioxide. Physiology of urine
formation, Osmoregulation. Ultrastructure of muscle and mechanism of muscle
contraction; Stress physiology; Nerve impulse transmission; Reflex action;

Neurotransmitters; Structure and function of eye and ear.

Unit 2: Endocrine glands 15 lectures 15 marks
Endocrine glands: Structure of pituitary, thyroid, adrenal, pancreas, gonads. Hormones

secreted by the glands and their functions. Mechanism of hormone action.

Unit 3: Histology 15 lectures 10 marks
Microscopic anatomy of the following organs of frog/toad and mammals: Skin, stomach,

intestine, pancreas, liver, lungs, kidney, spinal cord, arteries, veins, testis and ovary.

Unit 4: Developmental Biology 25 lectures 15 marks
Gametogenesis: spermatogenesis and oogenesis; Fertilization, in-vitro fertilization;
parthenogenesis. Types of eggs; cleavage pattern in animals; Blastulation and
Gastrulation, development of three germinal layers in animals, frog and chick; organizer
concept, placenta and types. Organogenesis: Central Nervous System, heart, kidney.

Study of stem cells.

Unit S: Biological Chemistry 15 lectures 15 marks
Scope and its importance. Chemistry of carbohydrates, proteins, lipids and nucleic acids.
Enzymes: nature, classification and functions. Co-enzymes and prosthetic group.

Mechanism of enzyme action. Glycogenolysis and glycogenesis. Urea cycle.
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RECOMMENDED BOOKS

Ganong, W.F. Medical Physiology. McGraw-Hill Pub!., N. Delhi

Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology. 9th Edn., Elsevier, a division of
Reed Elsevier India Pvt., Ltd.

Keele, C., Neil, E. & Joels, N. Samson Wright's Applied Physiology. Oxford University
Press,Bombay, Calcutta, Madras.

Prossser, C.L. & Brown, F.A. Comparative Animal Physiology. W.B. Saunders Cor Philadelphia,
Toppan Co. Tokyo, Japan.

Schil-Nelson, K. Animal Physiology, Adaptaion and Environment. Cambridge University Press.

Turner, C.L. General Endocrinology. W.B. Saunders, Toppan Co. Ltd., Tokyo, Japan.

Balinsky, B.1. Introduction to Embryology. Saunder College Publishers, Philadelphia.

Jayaraman, J.1981. Laboratory Manual in Biochemistry. New Age International Publishers, ,
New Delhi-II 0002.

Murray, R.K., Granner, D.K., Mayer, P.A. & Rodwell, V.W. Harper's Biochemistry. McGraw-
Hill Publ.
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ELECTIVE ZOOLOGY (SEMESTER-VI)
Z00-612P: Practicals on Animal Physiology, Histology, Developmental Biology &

Biological chemistry 25 marks

Animal Physiology 7 marks
Effects of isotonic, hypotonic and hypertonic solutions on erythrocytes
Counting of RBC and WBC using Haemocytometer
Estimation of haemoglobin percentage of a blood sample: amphibian or mammal

Preparation of haemin crystals

Study of permanent slides 6 marks
Study of permanent slides: sactions of pituitary, thyroid, adrenal, pancreas, testis and
ovary.

Study of developmental stages of frog (permanent slides, WM): cleavage, gastrula and
neurula.

Study of developmental stages of chick (permanent slides, WM): 18,24,36,48,72 hrs of
incubation.

Study of permanent slides of sections of blastula and gastrula of chick and neurula and
external gills of frog, sections of oesophagus, stomach, duodenum, ileum, pancreas, lung,

kidney and skin of mammal and amphibian

Biological Chemistry 4 marks

General test for identification of carbohydrate, lipid and protein.

Practical Record 3 marks
Viva Voce 5 marks
SYLLABUS: B.SC. ZOOLOGY (M.U) PRAVABATI COLLEGE, MAYANG IMPHAL

Page 32



















































Manipur University

Canchipur: Imphal

Svyllabus for Bachelor of Economics (Semester System)

Semester 1: Indian Economic Problems
Semester 2: Microeconomics 1|
Semester 3: Microeconomics 1I
Semester 4: Macroeconomics
Semester 5: Public Finance
Political Economy of Development
Quantitative Methods for Economic Analysis
Semester 6: Development Economics
Environmental economics

International Economics



Indian Economic Problems
Unit—1

Basic features o and the nature of Indian Economy- (i) Basic features of the Indian
Economy as a developing economys; (ii) Indian economy as a mixed economy and (ii1)
Changing nature of the Indian economy from “controlled economy” to a “liberalised
economy” ; National income: trends in the growth of India’s national income and per
capita income, trends in the composition and sectoral distribution of national income.

20 Marks
15-Lectures
Unit — 11

Natural Resources, Economic development and Population: India’s natural resources,
economic development and environmental degradation; interrelationships and issues;
Population growth and economic development. Basic features of India’s population;
issues and interrelationships.

20 Marks
15-Lectures
Unit — III

Agricultural development: Agricultural development since independence; Green
Revolution; Land reforms: Meaning, objectives, and significance — food security and
policy measures.

20 Marks
15- Lectures
Unit -1V

Industrialization — Industrial Policies of India since independence (1956 & 1991)
industrial growth and pattern of Industrialization; Problems of large-scale industries and
policy measures; Micro, small and Medium enterprises (MSMEs): Concept or
definitions of MSME; their role in Indian Economy Public Sector Reform, privatisation
and disinvestments.

20 Marks
15- Lectures
Unit—V

Planning and development Issues: Trends in India’s foreign trade since independence:
Trade Policy — changing features and critical evaluation of India’s foreign trade policy;
Planning in India: Objectives, priorities and strategies: Problems of Unemployment and
poverty: estimates of poverty — Employment generation and poverty alleviation
programmes; economic reforms: Structural transformation in Indian economy.

20 Marks
15- Lectures



Readings:

1.

2.

7.

8.
0.

R. datt and K.P.M. Sundharam: Indian Economy, Latest Edition (S. Chand &
Co.)

AN. Agrawal: Indian Economy, Latest Edition (New Age International
Publishers)

. M.L. Dantwalla et al: The Dilemmas of Growth: the Indian Experience (Sage

Publication)

C.H. Hanumantha Rao & Hans Linneman (ed): Economic Reforms and Poverty
Alleviation in India ( Sage Publication)

T.C. Kurein: The Economy: An Interpretative Introduction ( Sage Publication)
N.V. Nadkarni, A.S. Seetha Ramu & Abdul Aziz: India the emerging
challenges (Sage Publications)

V.M. Dandekar: Indian Economy 1947-2, Vol.I: Agriculture Vol.Il,
Population, Poverty & Employment (Sage Publication)

Govt. of India: Economic Survey; various resources

Planning Commission, Government of India: Five year Plans (including the
Eleventh Five Year Plan)

10. Angus Deaton and Jean Dreze (2202: “Poverty and Inequality in India: A

Reexamination”, EPW, September 7, 2002.

11.Jean Dreze and Amartya Sen (2002): India Development and Participation,

OuP



Microeconomics |
Unit—1

Why study Microeconomics — The themes of microeconomics: trade offs, prices and
markets, equilibrium, theories and models, positive and normative analysis — definition
of a market, competitive and non-competitive markets — the demand curve and the
supply curve- the market mechanism — changes in market equilibrium.

20 Marks
15-Lectures
Unit -1

Theory of Demand: the cardinal utility theory, the idifference curves theory, the
revealed preference hypothesis, the consumer’s surplus — the derivation of of the market
demand, elasticities of demand-market demand, total revenue and marginal revenue.

20 Marks
15- Lectures
Unit — III

Theory of the Production: the production function for a single product, laws of
production, technological progress and the production function — Equilibrium of the
firm; maximization of output subject to cost constraint, minimization of cost for a given
level of output — Optimal expansion plan in the short and long run production function
of a multi product firm — the traditional and modern theory of cost, concept of
economies of scale.

20 Marks
15-Lectures
Unit IV

Perfect Competition: assumptions, short and long run equilibrium of the firm and
industry; monopoly: short run and long run equilibrium of the monopolist.

20 Marks
15-Lectures

Unit -V

Price Discrimination: assumptions and effects of price discrimination, price
discrimination and elasticity of demand; Equilibrium of the firm under monopolistic
competition, product differentiation and the demand curve: Oligopoly: Cournot’s
Duopoly Model, the Kinked — demand model.

20 marks
15 — Lectures



Readings:

—

A. Koutsoyiannis: Modern Micro-economics, Macmillan

2. A.W. Stonier and Douglas C. Hague: A Textbook of economic theory

3. Robert S. Pindyck, D.L. Rubinfield & P.L. Mehta: Microeconomics, Pearson ,
latest edition

4. Hal R. Varian a91993): Intermediate Microeconomics, a Modern Approach, 3™

edition, Affiliated East-west Press.



Microeconomics Il
Unit —I

Price and employment of factor inputs: competitive factor markets —demand for a factor
input when only one variable/several variables is/are variable, the supply of inputs to a
firm; Equilibrium in competitive factor market; factor markets with monopsony power;
factor markets with monopoly power.

20 Marks
15-Lectures
Unit - 11

The Walrasian system- the two factor, two commodity, two consumer General
Equilibrium system (2X2X2 model), static properties of a General equilibrium state -
GE and allocation of resources, prices of commodities and factors, factor ownership
and income distribution.

20 Marks
15-Lectures
Unit — III

Criteria of welfare: the Pareto optimality criterion, the Kaldor Hicks Compensation
Criterion, the Bergson Criterion, ‘Social welfare function’ ; Welfare Maximization and
perfect competition.

20 Marks
15- Lectures
Unit IV

Externalities and public goods: negative and positive externalities, ways of correcting
market failure; externalities and property rights, common property resources, public
goods and efficiency, private preference for public goods.

20 Marks
15-Lectures
Unit -V

Market with asymmetric information: limitations of asymmetric information, quality
uncertainty and market for lemons-market signalling, a model of job market signalling,
guarantees and warranties; Moral hazard, The Principal Agent Problem in private and
public enterprises.

20 Marks
15-Lectures



Readings:

1. A. Koutsoyiannis: Modern Micro-economics, Macmillan

2. A.W. Stonier and Douglas C. Hague: A Textbook of economic theory

3. Robert S. Pindyck, D.L. Rubinfield & P.L. Mehta: Microeconomics, Pearson ,
latest edition

4. Hal R. Varian a91993): Intermediate Microeconomics, a Modern Approach, 3™
edition, Affiliated East-west Press.



Macroeconomics
Unit—1

Theories of Income & Employment: the Basic Classical Model; say’s Law of Markets-
its relevance in a modern economy- Labour market equilibrium, saving, investment,
and the rate of interest — the quantity theory of money — relationship between money
wages, prices and real wages and price flexibility, The classical dichotomy and
neutrality of money.

20 marks
15-Lectures
Unit —II

Theories of Income & employment: the Basic Keynesian Model: determination of the
level of income in the short run; Aggregate demand: consumption function, multiplier
process; the investment function, the marginal efficiency of capital, liquidity preference
and the rate of interest, the acceleration principle.

20 Marks
15-Lectures
Unit — III

The neo-classical synthesis: derivation of the IS-LM mo curves, general equilibrium
and integration in the product, labour and money markets; aggregate supply, fiscal and
monetary policy effects.

20 Marks
15-Lectures
Unit -1V

Inflation: theories of cost push and demand pull Inflation effects of inflation- Inflation
control measures; Phillip’s curve: Trade off between inflation and unemployment,
Money: concept of money supply, alternative measures of money supply in India and
their components — High powered money: meaning and uses.

20 Marks
15- Lectures
Unit -V

Introduction to growth theory ; the stylized facts of growth; one sector growth model
and dynamics of growth, Harrod-Domar growth model, Solow Model.

20 Marks
15- Lectures



Readings:

1. G. Ackley: Macroeconomics — Theory and Policy 9macmillan)

2. S.B. Gupta: Monetary economics (S. Chand & Co.)

3. E. Shapiro (1991): Macroeconomic analysis, Galgotia Publications

4. Rudiger Dornbusch, Stanley fischer and Richard startz (1998):
Macroeconomics, Irwin McGraw-Hill

5. N. Gregory Mankiw: Macroeconomics, Worth Publishers

Reference Books

1. M.R. Edgmand: Macroeconomics — Theory and Policy (Prentice Hall)
2. M.G. Mueller(ed): Readings in Macroeconomics (Surjit Publication)
3. C. John: Introduction to economic Growth, W.W. Norton & company



Public Finance
Unit —I

Nature and scope of Public Finance — the principle of maximum social advantage, Fiscal
functions o in the developing economy — provision of social groups.

20 marks
15-Lectures
Unit —II

Techniques of Budgetting, principles of budgeting — Government Budgetting:
Budgetary procedure preparation of the budget, Revenue accounts, Public account,
Performance budgeting — meaning and need of performance budgeting

20 marks
15- Lectures

Unit —III

Principle of Taxation: Equity horizontal and vertical equity, incidence of taxes,
efficiency criterion — tax evasion, taxable capacity — absolute and relative taxable
capacity, factors determining taxable capacity, limit of taxable capacity; features of
VAT, GST and DTC.

20 Marks
15-Lectures
Unit IV

Public Expenditure: Factors affecting public expenditure, Wagner’s Law of and
Peacock Wiseman hypothesis, effects of public expenditure on production, distribution
and economic stability.

20 Marks
15-lectures
Unit -V

Fiscal federalism, Centre state financial relations: Constitutional provision in India, the
formulae for devolution of shareable taxes, grants—in-aids by the latest Finance
Commission, Fiscal Policy in India, Fiscal Responsibility and Budgetary Management
(FRBM) act and implications, Local Bodies and their financial responsibilities.

20 Marks
15-Lectures



Readings:
1. H.L. Bhatia: Public Finance, Vikas Publishing House

2. R.A. Musgrave & P.B. Musgrave: Public Finance in Theory and Practice (Asian
Student Edition)

Reference Books:

1. R.Jha (1987): Modern Theory of Public Finance, Wiley Eastern Ltd.

2. Raja Chelliah: Fiscal Policy in under developed countries, George allen and
Union

3. M.J.K. Thavaraj: Fiscal Policy & Financial Administration in India (S. Chand
& Co.)

4. Hemlata Rao: Central-State Financial Relations

5. Govt. of India: Report of the Latest Financial Commission



Political Economy of Development
Unit — 1

The scope of political economy: Political economy: Meaning: Changing nature of
political economy; classical political economy, Marxian political economy; An
overview; Marxian concept of mode of production and its uses in defining systems, co-
relation between production, distribution, exchange and consumption; The method of
political economy.

20 Marks
15-Lectures
Unit — 11

Evolution of Society, State and Economy; Emergence of socio-economic formations
and the state, feudalism as a mode of production; the concept of primitive accumulation
of capital, the role of foreign trade, the relationship between merchant capital and
industrial revolution.

20 Marks
15-Lectures
Unit — 11

Characteristics of capitalism as a mode of production: the accumulation process and
technical change, the growth of monopoly capital: the role of multi-national
corporations: long run development under capitalism.

20 Marks
15-Lectures
Unit - IV

Global Capitalist System: An outline of the main features of NPE: New: New Political
Economy and economic development: Analytical approaches: the role of the state:
Political economy of development and underdevelopment. Globalisation and structural
adjustment programmes: Global capital mobility, Markets, Democracy, Governance
and Public interests.

20 Marks
15-Lectures
Unit—V

Political economy of Indian economic development: Feudalism in Pre-Independence
period; Post-Independence India: Agrarian relationship in Post-Independence period;
Political economy of Indian agriculture; Main aspects and policy measures; Post
liberalisation political economy- globalisation, structural adjustment programmes and
trade reforms.

20 Marks
15-Lectures



Readings:

l.

Maurice Dobb: Studies in Development of Capitalism; Routledge & Kegan
Paul)
Paul Baran: Political Economy of Growth (Monthly Review Press, New York)

. Dhiresh Bhattacharya: The Political Economy of Development (Academic

Press)

Paul Baran and M.P. Sweezy: Monopoly Capital, Penguin

Subroto Roy and William E. James (ed): Foundations of India’s Political
Economy

B.N. Ghosh: Political Economy: a Marxist approach (Macmillan), 1990
Ranjit Sau: Economy, class and society (Longman), 1986

Biplab Dasgupta: Structural Adjustment, Global Trade and the New Political
(Vistar Publications, New Delhi), 1998

Barbara Hariss — White: India’s Market Society: Three Essays in Political
Economy, Three Essays Collective , New Delhi

10. Coin Leys (2008): Market Driven Politics: Neoliberal Democracy and the

Public Interest, London, Verso

11.Pranab Bardhan (2003): Poverty, Agrarian Structure and Political Economy in

India: Selected Essays, OUP



Quantitative Methods for Economic Analysis
Unit — 1

Importance of Statistics and Mathematics in economics - Measures of central tendency
and dispersion — mathematical versus nonmathematical Economics — Ingredients of a
mathematical model : variables, constants and parameters, equations and identities ;
Functions and types of functions - constant, polynomial and Rational functions ; Matrix
algebra: addition and multiplication — determinant, inverse of a matrix, Crammer's rule
for the solution of simultaneous equations.

20 Marks
15 Lectures
Unit — 11

The derivative of a function, Techniques of differentiation ; sums, products and
quotients of functions; composite functions and chain rule. Partial differentiation;
Partial derivatives in economics. Homogeneous and homothetic functions. Elasticity of
substitution. Maxima and minima, saddle points, unconstrained optimization, necessary
and sufficient conditions for local optima. Constrained optimization (equality
constraints). The method of Lagrange multipliers. Interpretation of the Lagrange
multiplier-Economic examples.

20 Marks
15 Lectures
Unit — III

Concepts of Sample space and events, probability of an event; addition and
multiplication theorems; conditional probability and independence of event- Bayes rule;
Concept of a random variable; Probability distribution, Joint Marginal and Conditional
Distributions, Independence of random variables; mean and variance of a random
variable; Binomial and Normal distribution; Law of large numbers and Central Limit
theorem.

20 Marks
15 Lectures
Unit -1V

Correlation analysis, Pearsonian Coefficient of correlation, rank correlation.
Correlation vs causality, Simple linear regression; Interpretation of regression
parameters; Method of Least squares, Derivation of the normal equation; Economic
examples. Time Series Analysis: Components of a time series; finding a linear trend
using least square method.

20 Marks
15-Lectures



Unit—-V

Cocept of an index number, Uses of index numbers, Laspeyer’s, Paasche’s and Fisher’s
Index Numbers; Time Reversal, Factor reversal and circular tests; Chain base
index;Problems in the Construction of an index number; splicing; base shifting and use
of index number for deflating other series; Wholesale price index, Consumer price index
and Agricultural production index, measuring inflation rate.

20 Marks
15-Lectures
Readings:

1. Knut Sydsaeter and Peter J. Hammond (2002): Mathematics for Economic
Analysis, Pearson Educational Asia: Delhi (Reprint of 1% 1995 edition)

2. Alpha C. Chiang (1984): Fundamental Methods of Mathematical Economics,
McGraw Hill (3" edition).

3. A.L. Nagar, & R.K. Das: Basic Statistics, Oxford University Press

4. M.R. Spiegel (2" edition): Theory and Problems of Statistics , Schaum Series.



Development Economics
Unit-1

Economic Growth and Development: Concepts of Economic Growth and Development
and their measurement: Theories of growth: Classical Approach: Adam Smith, Marx
and Schumpeter — Neo classical approach; Robinson, Solow, Kaldor and Harrod-
Domar, Factors of growth: natural resources and population.

20 Marks
15-Lectures
Unit-11

Strategies of Development: Low-level equilibrium trap and big push; Balanced Growth
and Unbalanced Growth; Choice of technique-basic issues.

20 Marks
15-Lectures
Unit-111

Policy Issues: Fiscal Policy and Economic Development — Monetary Policy in
Economic development, Deficit Financing — need, significance and limitations; Price
Policy and economic Development; Capital formation and development.

20 Marks
15-Lectures
Unit-1V

Technology Transfer and Trade Policy: Needs, significance and problems of
Technology transfers. Trade Policy-export promotion and the import substitution,
recent changes in trade policy. Developing countries and WTO. Foreign capital and
developing countries.

20 Marks
15-Lectures
Unit-V

State, Market and Planning: Role of the State and the market. Planning in a developing
economy. Planning regulation and market. Indicative Planning , Decentralised
planning. Inclusive growth and Development.

20 Marks
15-Lectures



Readings:

M.P. Todaro & S.C. Smith: Economic Development; Pearson Education Asia

M.P. Todaro: Economic Development in the Third World (Longman)

Debraj Ray (1998): Development Economics (OUP)

Yujiro Hayami: Development Economics from the Poverty to the Wealth of

Nations; Oxford University Press

5. Rodrick Dani (2000): Institutions for High-Quality Growth, NBER Working
Paper, No. W7540

6. Planning Commission: Eleventh Five Year Plan Vol. 1

b=



Environmental Economics
Unit -1

What is Environmental and Natural Resource economics — Origins of environmental
economics- Independence between economy and the environment — Issues in
environmental economics — The Laws of Thermodynamics and environmental
€conomics.

20 Marks
15-Lectures
Unit-11

Environmental Problems and Policy Solutions: Climate Change, Standards via
command and control, criteria for approaches — economic and noneconomic, choosing
policy instruments.

20 Marks
15-Lectures
Unit-I11

Market failure with environmental consequences — Pollution Externalities — Review of
basics — Public goods — common property resources and the issue of property rights —
Economic Solutions to Market failures.

20 Marks
15-Lectures
Unit-IV

Renewable resource extraction under monopoly and perfect competition;Non-
renewable resource extraction under monopoly and perfect competition.

20 Marks
15-Lectures
Unit-V
Environmental Kuznets Curve and Economics of Sustainable Development.
20 Marks

15-Lectures



Readings:

1. Kolstad, Charles D. (2006): Environmental Economics, Oxford University Press
(India Edition)

2. Pearce, David and Barbier, Edward: Blueprint for a Sustainable Economy;
Earthscan, 2000

3. Stern N. 2006, Stern Review: The Economics of Climate Change, Report to the
Prime Minister and Chanceller, UK HM Treasury, London 2006

4. Baumgartner, Stefan and Martin Quass: “What is sustainability economics?”
Ecological Economics, 2010 (Manipur University’s Department of Economics
would make this article and some more available to the colleges).



International Economics
Unit—1

Nature and Significance of International Economics, need for a separate theory of
international trade, classical theory of trade: Adam Smith’s theory of absolute
advantage, Ricardo’s theory of comparative advantage and its formulation in terms of
opportunity costs.

20 Marks
15-Lectures
Unit — 11

Modern Theory of Trade: Heckcher-Ohlin theorem, Leontief Paradox, Factor price
equalization.

20 Marks
15-Lectures
Unit — III

Balance of Payments: Balance of Payments Accounting — Accommodating and
Autonomous items and their relevance to Balance of Payments equilibrium and
disequilibrium: Exchange rate determination under Mint Parity theory and purchasing
power parity theory.

20 Marks
15-Lectures
Unit -1V

Trade Policies: Free Trade vs. Protection, Tariffs, optimum tariff, Quotas, Theory of
customs union, Globalization.

20 Marks

15-Lectures
Unit—V

IMF — Objectives and functions and achievements; GATT/ World Trade Organisation
and developing countries.

20 Marks
15-Lectures
Readings:

1. Bo-Sodersten & Geoffrey Reed: International Economics (3™ edn. Macmillan)
2. Paul R. Krugman & Maurice Obstfield (2009): International Economics Theory
and Policy (latest edition) Pearson.



Introduction to Quantitative Methods for Economic Analysis
Unit-I

Importance of statistics and mathematics in economics; Ingredients of a mathematical
model: variables, constraints, and parameters, equations and identities; Matrix algebra:
addition and multiplication, determinant, inverse of a matrix.

20 Marks
15-Lectures
Unit-11

Function and derivative of a function; Techniques of differentiation: sum, product and
quotient rule; partial differentiation; Applications in demand, production and elasticity
analysis.

20 Marks
15-Lectures
Unit-I11

Concepts of sample space and events, probability of an event; Addition and
multiplication theorems; Conditional probability; Concept of a random variable;
Probability distribution — Normal distribution.

20 Marks
15-Lectures
Unit- IV

Correlation and regression analysis, Pearsonian Coefficient of correlation, Rank
correlation; Correlation vs. causality; Simple linear regression; Interpretation of
regression parameters; Method of Least Squares.

20 Marks
15-Lectures
Unit- V
Index Numbers, uses of index numbers; Laspeyer’s, Paasche’s and Fisher’s Index
numbers; Time Reversal, Factor Reversal and Circular tests; Problems in the
construction of an index number; Concepts of wholesale price index and consumer
price index.

20 Marks
15-Lectures



Readings:

1. Chiang Alpha C. and Kevin Wainwright (2005). Fundamental Methods of
Mathematical Economics. Tata Mc-graw Hill.
2. Nagar, A.L. and R.K. Das (1993). Basic statistics. Oxford University Press.

3. Spiegel, M.R. and Larry J.Stephens (1998). Theory and Problems of Statistics.
Schaum Series.



ISSUES IN ECONOMIC DEVELOPMENT

Unit-I
Political economy meaning, nature of political economy, Socialist, Capitalism
and Mixeed economies.

20 Marks
15-Lectures
Unit-1I1

Economies of growth and development, Strategies of development Balanced
and Unbalanced growth.

20 Marks
15-Lectures

Unit -I11

Nature and significance of public economics; Characteristics of public goods;
Budgets; Types of taxes.

20 Marks
15-Lectures
Unit-IV
Introduction to environment economics; Interdependence between environment
and economy; Environment problems and policy; Command and control, and
market based instruments; problems of climate change nature and its
consequences.

20 Marks
15-Lectures
Unit-V
Nature and significance of International economics; Adam Smith’s theory of
absolute advantage; World Bank, International Monetary Fund and World Trade
Organisation.

20 Marks
15-Lectures



Readings:

l.

e

Dobb, Maurice (1981), Studies in the Development of capitalism, Taylor and
Francis.
Ghosh, B.N. (2000), Political economy : A Marxist Approach, Macmillan.

. Goulder, Lawrence H and William A, Pizer (2006). The Econoics of Climate

Change. Working Paper 11923, NBER (www.nber.org/papers/w11923)
Hanley, N., J.F. Shogren and Ben White (1995), Environmental Economics in
Theory and Practice, Macmillan.

Kolstad, C.D. (2000). Environmental Economices. Oxford University Press.
Musgrave, Richard and Peggy Musgrave (1995). Public Finance. McGraw Hill.
Savatore, Dominick (2002). International Economics. John Wiley and Sons.
Sodersten, Bo and Geoffrey Reed (1194), International Economics, Macmillan.
Thirwall, A.P. (2006). Growth and Development: With Special Reference to
Developing Economics. Palgrave Macmillan.

10. Todaro, Michael P. and Stephen C. Smith (2004); Economic Development.

Pearson.



R UNDER-GRADUATE SEMESTER SYSTEM

_ENGLISH SYLLABUS 2010

-(Being Introduced from 2010 Session)

SEMESTER - |

GENERAL ENGLISH -1
..... "Full Marks: 100

Unit I: Grammar 20 ma:iks

Voice: Active/Passive; Speech: Direct and lndtred: Tlme Tense and Aspect;
Phrasal Verbs; Auxiliary Verbs ‘Use of Shall, Will, For, Smce ldioms and Phrases;

Common Errors; Prepositions; Synonyms and Antonyms; Syntax

Unitll:Unseenpart: . .. ... ome e o s

(i) Essay: General and Current Topics ' - 20 marks

()  Préciswriting : " 10 marks

(ify  Comprehension ‘ ' , - 10 marks

(iv)  Paragraph writing | : 5 marks

(v) Report writing _ 5 marks 4
a Unit Ill: Short Storles o o o ‘ 30 marks

(i) Y. Iboriicha Slngh Water :
(it} Temsula Ao: Three Wornen

(i}~ - N-Kunfarmolvan Siright The Tdste of an Hilsa™ ~
(iv) MK Binodini: A String of Beads

Books recommended:
1. Contemporary Indian Short Stories, Series IV. New Delhi: Sahitya Akademi.
2. Temsula Ao. Laburnum for My Head. 2009. Penguin India.
3. The Taste of an Hilsa and Other Stories. New Delhi: Sahltya Akademi.
4, Ch. Jamini Devi. Malem.2007. Leikol. '
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SEMESTER -l
GENERAL ENGLISH -lI

Full Marks: 100

Unit I: 50 marks (Long and Short Questions (30+20)
William Shakespeare: Merchant of Venice
© Unit I Poetry 50 marks

(i) William Shakespeare - Al the World’s a Stage
(ii) william Blake - Tiger

(iii) William Wordsworth - To a Skylark

(iv) ST Coleridge: Dejection

(v) PB Shetlley: To the Skylark ..

. {vi) Alfred Lord Tennyson - Crossing the Bar _
(vii) Robert Browning - Prospice
cee . Aviil)____Thomas Hardy - The Darkling Thrush ~ = e

(ix) Rudyard Kipling - if ' 1
(x) A.E. Housman - Loveliest of Tree '

(xi) Walt Whitman - O Captain My Captain!

(xii) Emile Dickinson: Because | cannot Srop' for Death
(i) Rabindranath Tagore - Where the Mind is Without Fear

Books recommended:

1. An Anthology of Verse. 2010. Published on behalf of Manipur Unviversity.
2. Th. Ratankumar Singh. Golden Laurels. 2009, Foundations. " '
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- SEMESTER - |

Course Code: ELECTIVE 7IV;Z_I\IGLl‘5H:J,‘I;Z;-'i617 B

Title of Course: ENGLISH LITERATURE: HISTORY, POETRY AND DRAMA
(Old English -the 19" Century)

Full Marks: 100

Unit I: History of English Literature: A Survéy of the Major - 30 marks
Periods from Old English to the 19% Century)




Unit I: Lectures on Trends in British Fiction — Age

Uriit 11

Unit 1i: Poetry Section: 40 marks

{i)  Sonnets of Shakespeare: {2) When forty winters shall ...; (12) When I do count
the clock; (73) That time of year...

(i) John Milton: Lycidas

(i)  John Donne: The Good-Morrow; A Hymn to God the Father; Death Be not
Proud

(v} Thomas Gray: An Elegy Written in the Country Churchyard

(v) William Wordsworth: Tintern Abbey

{vi)  P.B. Shelley: Ode to the West Wind

{vii()  John Keats: Toé_utumn N L e

(viiiy  Lord Byron: All for Love e
(ix}  Alfred Lord Tennyson: The Latus Eaters;. Tears ldle Tears—————""

()" Christina Rossetti: Goblin Market

{xi} Robert Browning: Porphyria ’s Lovers

Uniatlik-Drama Section: ‘ - 30 marks
(i) William Shakespeare: Macbeth _
(”) Chrlstopher Marlowe: The Jewof Malta. = . =« womereme o

Books recommended:

An Anthology of Verse. 2010. Pubhshed on behalf of Manipur University.

Francis Turner Palgrave: The Golden Treasury New Delhi: Oxford &1BH Publishing
Co. Pvt. Ltd.

William J. Long. English Literature: fts History, 1ts Significance

e L e T A

SEMESTER - I
Cou rse __(que_';. EI;EC[I_VE EN GLISH: Ez-202

N T'tle nf paper. BR]T!SH FICTION o

- Full Marks: 100

10 marks -
90 marks

-wise

Henry Fielding: Joseph Andrew

Jane Austen: Sense and Sensibility

George Eliot: Silas Marner

Charlotte Bronte: Jane Eyre

Charles Dickens: A Ta/e of Two Cities-

Thomas Hardy: Farfrom the Madding Crowd

* ¥k %
*******************t********************************t*******t*
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SEMESTER - {ll
ELECTIVE ENGLISH: E3-303

Title of Course: WESTERN CRITICISM

Full Marks: 100
Unit I: 85 marks
1. Aristotle’s Poetics
‘2. Tragedy and Comedy
3. Classicism and Romanticism
O 4. Samuel lohnson: Preface to the Plays of Shakespeare o )
5. William Wordsworth: Preface to Lyrical Ballads
6. ST Coleridge: Biographia Literarial (Books: X!i-Xill)
7. Matthew Amold: The Study of Poetry
8. TS Eliot: The Function of Criticism
9. DH Lawrence: Why the Novel Matters
Unit 11: Practical Criticism 15 marks
—____Booksrecommended: __ S
1. B Dasand J.M.Mohanty. Literary.Criticism: A Reading. Calcutta: OUP, 1998.
2. - SM.Schreiber. An Introduction to Literary Criticism. Oxford.
3. DJEnright and Chickera. English Critical Text.
4.

CB Cox and AE Dyson. The Practical Criticism of Poetry. New Delhi: Arnold
Heinmann.

B T T T St Sttt LI T I TR T EE T Y oy PO Py g gy

SEMESTER -1V
Course Code: ELECTIVE ENGLISH: E;-404

Title of papers LINGUISTICS AND ENGLISH LANGUAGE

i . : Full Marks: 10‘_0

‘Unit I: Linguistics

(i)

(ii}

75 marks -

‘Nature of study: (a) Phonetics: Organs of Speech, the English Vowéls and
Consonants, Transcriptions, Stress and Intonation Patterns; (b} Phonology:
Concepts of Phoneme and Allophone; (c) Morphology: Morpheme and
Allomorphs, Morpheme types; Syntax: Traditional and modern approaches to

English Grammar, Syntagmatic and Paradigmatic relations, IC Analysis;
Semantics :

Scope and branches of Lingulstics




{iii) Human Language and animal communication: Different theories of origin and
fallacies; Characteristicg and properties of human language
Unit li: English Language ' 25 marks

(i) A Brief sketch of the origin and history of the English language
(ii) Changes and influences (Greek, Latin, French, Indian etc)

Books recommended:

AC Gimson: An Introduction to the Pronunciation of English. Edward Arnold.
CLBarber. The Brief History of the English Languoge. ELBS. '
. Daniel Jones: English Pronouncing Dictionory. ELBS. ]
. ____FTWood:.Qutline-of-the-Historyof Emglish Laniguage. Macmiilan.
' George Yule. The Study of Language. 2006. Cambridge University Press.
1D O’Connor. Better English Pronunciation. New Delhi: Universal Book Stall.
John Lyons. Language and ngu:stlcsAn introduction. Cambridge University Press, '_

*******************'******************************%**,‘.‘.*f.*’ti*g*}**‘*'*‘****’”‘***' S e e

SEMESTER-V
ENGLISH HONOURS PAPERS
1. EnH-505: 20™ CENTURY BRITISH LITERATURE

2. EnH-506: INDIAN WRITING IN ENGLISH
3. EnH-507:LITERARY THEORY '

1. EnH-505: 20™ CENTURY BRITISH LITERATURE .

e - Full Marks: 100
" Unit I: Poetry Section - o ....f»VAZS_:‘rnar-l‘(; S

WB Yeats: Easter 1916; The Second Coming
TS Eliot: The Hollow Men; Journey of the Magi
DH Lawrence: Snake

Rupert Brooke: The Soldier

WH Auden: Sea-scape; The Unknown Citizen
Thom Gunn: Tamer and Hawk

Ted Hughes: The Thought Fox

N N

Unit Ii; Fiction

30marks
- 1. Virginia Woolf: Mrs E_)allo.way




2. George Orwell: The Animal Farm

. 45 marks
Unit lil: Drama ™

1. GB Shaw: Arms and the Man
2. John Galsworthy: Strife
3. Harold Pinter: The Birthday Party

Book recommended (Poetry Section):

An Anthology of Verse. 2010. Published on behalf of Manipur University

. * *
******#***************************************************

2. EnH-506: INDIAN WRITING IN ENGLISH
Full Marks: 100
_Unit|: Poetry Section .. ... . . . L 25 marks

Henry Derozio: To the Pupils of Hindu College; Chorus of Brahmins

Toru Dutt: Gur Casuarina Tree; The Lotus
Rabindranath Tagore: The Child - T
Nissim Ezekiel: Night of the Scorp:on in Indla
AK Ramanujan: The Striders; Another View of Gruce
Kamala Das: The Dance of the Eunuchs; The Sunshme_' Cat

o v ok WM

Unit N: Fiction : 45 marks

Mulk Raj Anand: Untouchable
Arun Joshi: The Apprentice

3. Geeta Harlharan The Thousand Fucés of Nfght
Umt 1il: Drama? 30.-marks

Glnsh Karnad Tughluq - TR

2 Mahesh Dattani: Where There” s a Will

Books recommended:

1. An Anthology of Verse. 2010. Published on behalf of Manipur University.

2. Gokak, V.K .(ed). 1989. The Golden Treasury of Indo—Anglran Poetry. New Delhi:
Sahitya Akademi. '

3. Paranjape, Makarand (ed). 1993. /ndiah Poetry in English. Madras: Macmillan.
t*************ﬂ:********t*m**********-**_**t*i****t********************;‘:




3. EnH-507: LITERARY THEORY

Full Marks: 100
L. Structuralism {Ferdinand de Saussure: Nature of the Linguistic Sign)

2. Post-structuralism (Roland Barthes: {“Work to text”; “The Death of the Author”; MH
Abrams:” The Deconstructive Angel”)

3. Post-modernism {Linda Hutcheon: Theorizing the Postmodern: Towards a Poetics)
4. Post-colonialism (Edward Said: introduction to Orientalism)

5. Feminism (Elaine Showalter: “ Towards a feminist Poetics”; Helen Sixous: “The
Laugh of the Medusa”) d

u'l' 4

6. Marxism.and.Marxist Literary Criticism- (Louus Althusser: "ldeology and ldeological
State Apparatuses”

N.B.: Works ci

e p T T i

ted above w:thm the brackets need not be the only essays to be studled)

Recommended books:

1 Peter Berry 1995. Beginning Theory. Manchester: MUP

- 2. Bill Ashcroft Gareth an‘Fths and Helen Tiffin. 1998. The Empire Writes Back.
T London Routledge

<o =

3. —————.1997. The Post—colomal Studles Reader. London: Routledge

. 5 _David Lodge {ed). 2003 Moderr Criticism.and Theory: A Reader.-Singapore:Pearson:
5 Edward W. Said. 1995. Orientglism. London: Penguin.
6.
7

Elleke Boehmer. 1995. Colonial and Post-colonial Literature. New York OuUP.

. Linda Hutcheon.1988/2003. Postmodermsm Htstory, Theory, Flctlon New York:
Routledge.

M.S. Nagarajan. 2007. English Literary Criticism and Theory. Bangalore‘ Orient
Longman.

. Philip Rice and Patrncna ‘Waugh (eds) 1999 ‘Modern L.rterary Theory A Reader.
London: Routledge.

10. Raman Se1den, Peter Widdowson; and Peter Brooke 1997 A Reader’s Gurde to
Contemporary Theory. London: Prentlce Hall ) v

11. Simone de Beauvmr 1949 TheSecondSex New York: Vlrago -

B *********t***ttt*ttt*t#tt*t#*********#****t*t**#***##****ttt****tttt*

sEMES'TE‘R-"\n
ENGLISH HONOURS PAPERS

4. EnH-608: NORTH-EAST LITERATURE

5. EnH-609: COMMONWAELTH AND AMER‘I.CAN LITERATURE
6. EnH- 610: EUROPEAN LIETRATURE IN TRANSLATION

.4_. EnH-GOS: NORTH-EAST LITERATURE






5. EnH-609: COMMONWAELTH AND AMERICAN LITERATURE

Full Marks: 100
Unit : Poetry Section

1. Chinua Achebe: An IF’ of History; Those Gods are Children
2. Margaret Atwood: Journey to the Interior; Animals in that Country
. 3. AD Hope: Australia; The Death of the Bird

4. David Malouf: The Year of the Foxes |

5. Derek Walcott: A Far Cry from Africa

6. Yasmine Gooneratne: On an Asian Poet Fallen Among Amencan Translators There
e ——wasa-Gountry ~- e T T
- 7. Walt Whitman: Out of the Cradle Endlessly Rocking

8. Robert Frost: The Mending Wall; The Road Not Taken

Unit i: Fiction

1. Ernest Hemingway: The Ofd Man and 13'1-_8*580 e e
el o o~ -—27 Npugi Wa THiong'O: ‘Devil on  the Cross
' 3. John Steinbeck: Of Mice and Men

T T —4;—Margaret Atwood: The Edible Woman o

Books recommended:

1. AnAnthology of Verse. 2010. Published on behalf of Manipur University C.D.
2.

7 Naraslmhalah (ed.). 1990. An Anthology. of Commonwealth Poetry. Madras:
T T Macmjﬂan
3. Chinua Achebe. 1971. Beware Soul Brother Poems Hememann

***t******-#*#*********‘******‘**ft*#**{*ﬂ{_*‘*_*"@*#*t***t**t******#*#******* LE 2]

6. EnH- 610: EUROPEAN LIETBATURE IN TRANSLATION

Full Marks: 100
Unit |: Poetry Seétion

15 marks
Homer: The Odyssey, Book |

Unit II: Ficti
fon 70 marks

1. Albert Camus: The Outsider "
2. Franz Kaﬂ@?ThefCastIe .







SEMESTER — V!
Literary trends, Criticism, Theory & Poetry (EPC-2)

A. Literary Trends
1) Elizabethan Period
it) Restoration Period
iit) Victorianism
) 20 Cenfury

B. therary Criticism & Theory

,i) Vrrgmla Woolf Modern Fiction )
i} TS Eliot: Tradition and 1ndlv1duaITalent
" i) Third World Literature
iv) New Literatures in English
) Wor’heh’s'LiterétUre-
vi) Diaspor_a Literature

C. Poetry
i) W.B. Yeats: Sutlmg to Byzonuum

‘a0 Marks

i) - Robert Frost: Stoppmg by Woods on a Snowy Evemng o

—_— A_;_-,_F-A_.Jn) — -Henery_Derouo-The»Harpof £ india - Arl-j—é——»‘——m'— -

v} "Sru Aurobindo: The Trojan War
W) "Robin 5. Ngangom: Native Land -

vi} Temsula Aoz Stone-People from Lungterok .
NI . E. Nllakanta Singh: Ptlgrrmoge (Tran of Tirtha Yatro)

100 Marks

15 Marks

45 Marks -

viii) L .Samarendra Singh: And Yonder East Blooms the Lotus (Tran of Mamang

: Lerkaz Thombol Satle)

Recomm‘ended ‘books '

e e L Vmas,rak.l(nshnaﬁokak Ed TheGoIden Treasury of lndo-Anglran Poetry—Sahltya—-—-L o

Akademl Pt 2010.-

'Poerryfrom the: Northeast Shillong: NEHU 2003.

3. The translated poems GFE. erakanta Singh and L. Samarendra Slngh are’ bemg

"Kynpham Smg Nongkynrrh and Robin S. Ngangom Eds Anthology of Contemporary -

published in the next issue of Manipuri Literature (A Half Yearly .Iournal) of Manupur .l

State Kala Akademi, being: released in August 2012.
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SYLLABUS
BACHELOR OF SCIENCE ( B.Sc)

MATHEMATICS
FIRST YEAR

BMath : 101 [SEMESTER-I]
ALGEBRA -1

Full Marks 100 -

Unit-1
Inequalities (10 Marks)

Geometric Mean and = Arithmetic mean, Cauchy-Schwarz, Holder’s and Minkowski’s
inequalities. [6 lectures]

Theory of Equatzons (15 Marks)

Polynomial, Descartes rqle of signs, Fundamental theorem of Algebra (Statement only),
Relation between roots and coefficient, Symmetric functions of roots, Transformation of
equations, Solution of cubic equatlons by Cardan’s method and biquadratic equations by
Ferrari’s method. [12 lectures}

Unit-11
Convergexce of Series (15 Marks)

Inﬁmte series-definitions, Cauchy’s general principle for convergence, Geometric series,
some useful theorems on series of positive terms, Comparison test of convergence,
convergee and divergence of p-series. Cauchy’s root test, D’Alembert’s ratio test, Raabe’s
test, Logaritinic. test, D’Morgan & Bertrand test, Leibnitz’s gst for alternating series.

Conditione amd Absolute convergence. (Ref. Ch.XIV [6], Ch.4[2])) [12 lectures]
: Unit-I11 -
 Abstract Al%bra (25 Marks)

Mappings,. Equivalence relations and partitions, Congruence modulo n !
Group and its elementary properties, Examples of Abelian and Non-abelian grOups,

- Subgroups, Condition for being a subgroup, Order of a group and order of an elemght of a
*. group, Cyclic groups and generators, Permutation group, Symmetric groups S,,S,,S;, S, is

abelian fos n<2and non-abelian for n=3 Cycle notation, Even and odd permutation,
Alternating groups, Coset decomposition, Lagrange’s ‘theorem, Fermat’s and Wilson’s
Theorem(Group Theoretic approach), Isomorphism of groups and their elementary properties

(i) ple)=e", (ii) p(a"Y=p(a)" (iii) @(G) is abelian iff G is abelian, (iv) ¢(G) is cyclic iff G

is cyelic, (v) ¢ is isomorphic if ¢ is isomorphic and (vi) @(K)is a subgroup if K is a
subgroup. Cayley’s Theorem ( Ref.Ch.2-7[7]) - |20 lectures]
1
>




Unit IV
Matrices (15 Marks)

Some types of Matrices, Elementary operations on matrices, Inverse of a matrix, Linear
independence of row and column matrices, Row rank, Column rank and rank of a matrix,
Equivalence of column and row ranks, Eigenvalues, eigenvectors and the characteristic
equation of a matrix, Cayley Hamilton theorem and its use in finding inverse of a matrix.

[10 lectures]

Unit-V
Trigonemetry (20 Marks)
De Moivre’s theorem and its applications, Expansion of trigonometric functions, Exponential

values for circular functions, complex argument, Gregory’s series, Hyperbolic functions,
summation of series including C + iS method, Infinite product.(Sin x and Cos x).

[15 lectures]

RECOMMENDED BOOKS

1. Das and Mukherjee- Higher Trigonometry, UN.Dhur & Sons Pvt. Ltd., Koikata
2. Chandrika Prasad - Algebra and Theory of Equations ,Pothisala Pvt. Ltd.

3. Burnside and Panton- The Theory of Equations, S.Chand & Co., New Delhi

4. LN.Herstein - Topics in Algebra, John Wiley & Sons, New Delhi

5. Shanti Narayan & P.K.Mittal : A Text Book of Matrices, S.Chand & Co., New

Delhi

6. J,G,Chakravorty & P.R.Ghosh : Advanced Higher Algebra, U.N.Dhur &Sons
Pvt.Ltd, Kolkata
7. Joseph A. Gallan : Contemporary Abstract Algebra, Narosa, 4¢

REFERENCES
1. John B.Fraleigh — A First course in Abstract Algebra, Narosa Publishing House,
New Delhi B

2. Surjeet Singh and Quazi Zameerudin- Modern Algebra, VIKAS &

K.B.Dutta - Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd, N.W Delhi

4. P.B.Bhattacharya, S.K.Jain and S.R.Nagpaul- Basic Abstract Algebra, CUP Indian
Edition

5. P.B.Bhattacharya, S.K.Jain and S.R.Nagpaul - First Course i Lineag;ﬂgebra
Wiley Eastern, New Delhi

w

6. H.S.Hall and S.R.Knight - Higher Algebra, A.1.T.B.S. Publishers & DlStI’lbUtOl‘S
New Delhi ,

7. 'S.L.Loney - Plane Trigonometry Part I and II, Macmillan '

8. R.S.Varma and K.S.Shukla - Text Book on Trigonometry, Pothisala Pvt. Ltd.

9. S.K.Jain, A.Gunawardena and P.B.Bhattacharya-Basic Linear Algébra with
MATLAB, Kewy College Publishing )Springer-Verlag), 2001 :

10. Frank Ayres(JR.) — Matrices, Schaum Outline Series

11.  Madhumangal Pal — U.G. Mathematics, Asian Books Pvt. Ltd, 2004

12. S.Bernard & J.M.Child : Higher Algebra, A.1.T.B.S. Publishers & Distributors,
New Delhi

13.  Pranjal Rajkhowa : Topics in Degree Mathematics, Book I and [1, Asian Books Pvt’
Ltd., New Delhi

14. Vijay K, Khanna; S.K.Bhambri : A course in Abstract Algebra, VIKAS




BMath : 202 [SEMESTER-II]
CALCULUS AND ORDINARY DIFFERENTIAL EQUATIONS

Full Marks - 100
Unit-I
Differentiation: (6 Marks)

Limit and Continuity (using ¢-¢ definition) of the functions, Successive differentiation,
Leibnitz’s Theorem and its application. [S Lectures])

Rules of differentiation: (14 Marks)

Rolle’s Theorem, Lagrange’s and Cauchy’s Mean Value theorems, Taylor’s and Maclarin’s
theorem with Lagrange’s and Cauchy’s form of remainders, Indeterminate forms, L —

Hospital’s rule, Expansion of standard functions: e*,sinx,cosx, log(1+x),(1+x)",
sin~"x,cos ' x, tan" " x . [10 Lectures]

Unit - II
Partial Differentiation: (10 Marks)

Function of Two and three variables, Limit and Continuity for functions of two and three
variables, Partial differentiation, successive partial differentiations, Euler’s theorem on
Homogeneous functions of two and three variables, Maxima and Minima of functions of two
variables. [8 Lectures]

Applications: (10 Marks)

Curvature, radius of curvature for the Cartesian, parametric, implicit and polar equations,
Asymptotes. [10 Lectures]

Unit - III .
Integration: (15 Marks)

Integration as the limit of a sum, Fundamental theorem of integral calculus, Definite
integrals, ‘“‘Reduc‘non formulae for indefinite and definite integrals.

Appltcatlons Quadrature and Rectification. [6 Lectures]

Unit-1¥ /
Double Im‘egrals (15 Marks)

Workmg knowledge of double integrals, Jacobian, change of variable in double integrals,
Application of double integral.

Applications: Volume and surface areas of solid of revolution [15 Lectures]
Unit —Me.
Equations of First order and First degree (15 Marks)

Exact equations and integrating factors (Rules), Linear equations and equations reducible to
linear-form, Solutions of simultaneous equatlons of the form ¢«=2=¢ total differential

equations of the form: Pdx+Qdy +Rdz=0, method of solutions and thelr geometrical
interpretations, orthogonal trajectory.
Equations of the First order but not of First Degree
Equations solvable for x, y, p and Clairaut’s equation, Singular solutions
[15 lectures]




L A ———— ——— —— ﬁ

Linear Second Order Dijferential Equations (15 marks)

Second order linear differential equations with constant coefficients, Homogeneous linear
equations, Complementary functions and particular integrals, Power Series solutions at
ordinary and regular singular points.

[10 Lectures]
RECOMMENDED BOOKS

l. Piaggio — An Elementary Treatise on Differential Equation and Their Applications,
C.B.S.Publishers & Distributors, New Delhi

2. Das and Mukherjee — Differential Calculus, UN.Dhur & Sons, Kolkata

3. Das and Mukherjee — Integral Calculus, U.N..Dhur & Sons Pvt. Ltd., Kolkata.

REFERENCES

1. Maity and Bagchi — Integral Calculus, An Introduction to Analysis, New Central

Book Agency, Calcutta.

T.M. Apostol — Calculus, Volume I and 1I, Willey Eastern Ltd., New Delhi.

Shanti Narayan — Integral Calculus, S. Chand & Co. Pvt. Ltd., New Delhi

Gorakh Prasad — Integral Calculus, Pothisala Pvt.Ltd., Allahabad.

Gorakh Prasad — Differential Calculus, Pothisala Pvt.Ltd., Allahabad.

Erwin Kreyszig - Advanced Engineering Mathematics, John Wiley & Sons.

Boyce and Diprima - Elementary Differential Equations and Boundary Value

Problems, John Wiley & Sons

8. Coddington - An Introduction to Ordinary Differential Equations and their
Applications, Prentice Hall of India.. New Delhi

9. G.F.Simmons - Differential Equations, Tata McGraw Hill

10.  D.A.Murray - Introductory Course in Differential  Equations, Orient
Longman(India).

I1. Jain and Kaushik - An Introduction to Real Analysis, S,Chand & Co. Pvt. Ltd., New
Delhi

12. N.Piskunov - Differential and Integral Calculus, Peace Publishers, Moscow.

13.  Murray R. Spiegel - Theory and Problems of Advanced Calculus, Schaum’s Outline
series, Schaum Publishing Co., New York

14. Gabriel Klambaucer - Mathematical Analysis, Marcel Dekkar, Inc New York

15.  Maity and Ghosh - Integral Calculus, New Central Book Agency, Kolkata

16.  Pranjal Rajhkowa : YQpics in Degree Mathematics, Book 11, Asian Books Pvt. Ltd.,
New Delhi

17.  Bhamra KS & Ratna Bala - Ordinary Differential Equations, Allied Publishers,
Delhi

Nk LD




SECOND YEAR

BMath : 303 [SEMESTER - 111}
VECTOR, GEOMETRY AND PROBABILITY
Full Marks 100
Unit-1
Vector Analysis (20 Marks)

Scalar and vector product of three and four vectors, reciprocal vectors, Differentiation of
vectors, Gradient, Divergence and Curl of a vector, vector integration, ordinary integrals of
vectors, Line, Surface and Volume integrals, theorems of Gauss, Green, Stokes and related
problems. [12 Lectures]

Unit-1I
Two dimensional Geometry (30 Marks)

Change of axes: Change of origin without changing the direction of axes, Change of direction
of axes of co-ordinates without changing the origin.

Pair of straight lines: Pair of straight lines, homogeneous equation of second degree,
Angle between the pair of lines given by the homogeneous equation, Bisectors of the angles
between the pair of lines, Condition for the general equation of second degree represents a
pair of straight lines, Point of intersection, Equation of the pair of lines joining the origin to
the points of intersection of the line and a curve.

System of Conics: Every general equation of second degree in two variables always
represents a conic section, The centre of a conic, Reduction of the general second degree
equation into a central and non-central conics, Condition that a line is a tangent to a conic,
Chord of contact, pole and polar, Diameter, conjugate diameters, feet of normals, Intersection
of two conics, Pair of tangents.

Confocal Conics and their Properties

Polar equation of conics: Polar equation of a conic with respect to focus as pole, equation of a
chord, tangent and normal. [21 Lectures]

Unit-III ~

Three Dimensional Geometry (20 Marks)

Sphere: Equations of sphere, condition for the general equation of second degree to
represent a sphere, plane section of sphere, intersection of a plane and a sphere, intersection

of two spheres, power of a point, equation of a tangent plane, condition for a plane to be a
tangent plane to a sphere, plane of contact, polar plane, pole of a plane.

Cone: Equation of a cone with a conic as guiding curve, enveloping cone of a sphere,
quadratic cones with vertex at origin, condition for the general equation of second degree to
represent a cone, reciprocal cone right circular cone.

Cylinder: Equation of cylinder, enveloping cylinder, right circular cylinder.

Central conicoids: Equations and properties of conicoids, intersection of a line with a
conicoid, Tangent line and plane, normal, number of normals from a given point, plane of
contact. Polar plane of a point, enveloping cone and cylinder, chord, conjugate diameters.

Parabloids: Equations and simple properties.




®

Confocal conicoids: Equations and simple properties. [18 Lectures]
Unit-1V
Theory of Probability (30 Marks)

Random variables, probability distribution: Poisson, Geometric, rectangular, exponential,
normal. Expectation and moments, marginal and conditional distributions, characteristic
functions, probability inequalities (Tchebychev), Weak and strong convergence of random
variables, convergence in probability.

Chebychev’s inequality, weak law of large number, ldea of central limit theorem, De
moivre’s, Laplace theorem, Liapunov’s theorem (without proof) and application of CLT.

[24 Lectures]
RECOMMENDED BOOKS
1. B. Das-Analytical Geometry with Vector Analysis, Orient Book Company, Kolkata.
2. Shanti Narayan and P.K. Mittal-Analytical Solid Geometry, S. Chand.
3. ML.R. Spiegel-Vector analysis and an introduction to tensor analysis-Schaum series.
4,
REFERENCES
1. S.L. Loney: Co-ordinate geometry of twodimension, Macmillan and Sons Pvt. Ltd.
2. R.J.T. Bell: Co-ordinate geometry of three dimensions, Macmillan and Sons Pvt. Ltd.

3. Ross S.M.(2087): Introduction to Probability Mogels, 9" edition, Indian Reprint,
Academic Press.

4. Goon A.M., Gupta M.K. and Dasgupta B.(2003): An outline of statistical theory,
vol.1. 4" edition, World Press. Kolkuta.

5. Rohatgi V.K. and Saheh A.M. (2009): An introduction to probability and statlstlcs
2" ed, John Wiley and Sons.

6. Hogg K.V., Craig A.T. and Mekean J.N.(2009): Introduction to mathematical
statistics, 6" ed, Pearson Education.

7. Johnson N.L., Kotz S. and Balakrishnan N(1994): Dlscrete univariates
Distributions, John Wiley.

BMath : 404 [SEMESTER - 1V] ,
MECHANICS [DXNAMICS, STATICS, RIGID DYNAMICS]
Full Marks 100
UNIT-1
DYNAMICS ( 35 Marks)

Components of velocities and accelerations along, radial and transw rse, along tangential
and normal (Art' 48. 49. 87, 88) Simple Harmonic motions (Art 22-25, Art?17.1 - 17.4.
17.6. 17.7) [7 Lectures]

Dynamics of a particle, Motion on smooth and rough plane curves (Artl 14.1, 14.2, 15.1,
15.2, 16.1, 16.2) Motion in resisting medium including projectile, Motion of varying mass
(Art' 104-112) central orbit, Kepler's Law (Art' 53-55, 57, 60, 64-67, 69-70)

, [15 Lectures]
Acceleration in different Coordinate system ( Art' 125-127)

' [4 Lectures]

UNIT-II




++++++++ f -

STATICS (35 marks)

Equilibrium condition of coplanner forces (Art2 81., 8.3), Equilibrium of strings, common
catenary, catenary of uniform strength (Art’ 141-145. Art’ 12.2, 12.21, 12.22,12.5)

[14 Lectures]
Force in 3-dimension, Poinsots Central axis (Art' 154-157, 162-165,

Art® 184-186, 188-190), Wrenches Null lines and planes (Art' 206-208) stable and
unstable equilibrium (Art* 158) Art' 1125, 11.6, 11.62, 11.7)

[12 Lectures]
UNIT-III

DYNAMICS OF RIGID BODIES (Marks 30)

Moments and products .of inertia (Art' 144-149), Momental Ellipsoid (Art' 151)
Equimomental systems, Principal Axis (Art' 154, 155)

- [7 Lectures]

D'Alembcrt's Principle, Equations of motion of rigid bodies, Motion of centre of inertia,
Motion relative to centre of inertia (ArtI 162)

, [7 Lectures]
Motion about a fixed axis (Art' 168 -171), Compound Pendulum (Art' 173-175), Motion
in 2 dimension under finite and impulsive forces (Art' 187-190), Conservation of
momentum and Energx. (Art' 235, 236, 238, 239, 242) .

[9 Lectures]

RECOMMENDED BOOKS

1 S.L. LONEY : An elementary treatise on, dynamics of particle and of rigid bodies.
Cambridge university press 1956, reprinted by S.Chand & Company (P) Ltd. 1988.

2 DAS & MUKHERJEE: Dynamics published by S. Chand & company (p) Ltd, 2010
ISBN-81-85624-96-8. .

3 DAS & MUKHERJEE:/Statics published by S.Chand & company (p) Ltd.2010, .

- ISBN-81-85624-18-6.

4 S.L. LONEY : An Elementary treatise on Statics published by A.L.T.B.S., New Delhi,

2004 ISBN-81-7473-123-7.
5 A.S. RAMSEY: Statics, CBS Publishers and Distributors, Shahdara, New Dethi-

110032, India

REFERENCES

6 M. RAY and G.C. SHARMA: A Textbook of dynamics published by S. Chand &
company (p) Ltd., 2008( Chapter 1,2,6,8,9,11,12), ISBN-81-219-0342-4,

7 R.S. VERNA: A Text Book on Statics Pothishala Pvt Ltd., Allahabad.

8 A.S. RAMSEY: Dynamics Part-I, Cambridge University Press, 1973.




THIRD YEAR

BMath : 505 [SEMESTER - V]
ABSTRACT ALGEBRA AND LINEAR ALGEBRA
Full Marks - 100
UNIT-1
GROUPS: (25 Marks)

Normal subgroups, Quotient Groups, Homomorphism and Isomorphism of groups, Kernel of
a homomorphism, Isomorphism Theorems, Auto-morphisms, Inner Auto-morphism, Auto-
morphism groups, Cayley’s Theorem, Conjugacy Relation, Conjugate class, Counting
Principle and Class Equation of a finite group, Centre of a group, Normalizer, Centralizer and
related Theorems, Cauchy’s Theorem, Sylow Theorems, p-Sylow subgroups.

(Ref. Chapter 2[1}) [20 Lectures]

UNIT - 11
RINGS: (25 Marks)

Rings, Elementary Properties of Rings, Integral Domains, Division\,gings, Fields and related
Theorems, Ideals and Quotient Rings, Ideals generated by a subset, Sum of two ideals,
Homomorphism and Isomorphism of Rings, Kernel of a homomorphism, Isomorphism
Theorems, Maximal Ideal, Prime ldeal, Principal Ideal, Euclidean Rings, Polynomial Rings,
Polynomials over the Rational Field, Eisenstein’s Irreducibility criterion, Polynqmial Rings
over Commutative Rings, Unique Factorization Domain. > "

(Ref.Chapter3[1]) . [2Q Lectures]
UNIT - 11 '
VECTOR SPACES: (35Marks) ! _

Concept of Vector Space over a Field K, n-tuple space, Subspaces, Necessary and sufficient
condition for being a Subspace, Subspace gene’f‘éted by a Subset, Sum as Direct sum of
Subspaces, Linear Span, Linear Dependence, Linear Independence and their basic properties,
Basis, Dimensions, Finite Dimensional Vector Spaces, Existence Theorem for Basis,
Complement of a Subspace and Existence of a Complement of a Subspace of a Finite
Dimensional Vector Space, Din\ension of sum of Subspaces, Quotient Space and its
Dimension, Linear Transformation, Kernel of a Linear Transformation, Isomorphism,
Isomorphism Theorem, Representation of Linear Transformation as matrices, Algebra of
Linear Transformations, Rank and Nullity of a Linear Transformation, Rank-Nullity
Theorem, Change of Basis, Dual Space, Annihilator of a Subspace, Quadratic and Hermitian
Forms. (Ref Chapter 4[1], Chapter 9 and 10[3], Chapter 8 and 9[2})

[30 Lectures]
UNIT-1V
INNER PRODUCT SPACES : (15Marks)

Inner Product Spaces, Cauchy-Schwarz Inequality, Orthogonal Vectors, Orthogonal
Complements, Orthonormal sets and Orthonormal Basis, Bessel’s inequality for Finite
Dimensional Vector Spaces, Gram-Schmidth Orthogonalization process.

(Ref.Chapter 9[3]) [10 Lectures]




RECOMMENDED BOOKS
1. LN.Herstein: Topics in Algebra, John Wiley & Sons, New Delhi.
2. Kenneth Hoffman and Ray Kunze: Linear Algebra, Pearson.

3. V.K. Khanna & S.K. Bhambri: A Course in Abstract Algebra, Vikas Publishing
House Pvt. Ltd., New Delhi.

REFERENCES

1. S. Kumaresan: Linear Algebra, Prentice Hall of India.

2. Vivek Sahai and Vikas Bist: Linear Algebra, Narosa Publishing House, New Delhi.

3. Shanti Narayan & P.K. Mittal: A Text Book of Matrices, S Chand & Co., New
Delhi.

4 Joseph A. Gallan: Contemporary Algebra, Narosa Publishing House, New Delhi.

5. Surjeet Singh and Qazi Zameerudin: Modern Algebra, Vikas.

6. P.B.Bhattacharya, S.K.Jain and S.R.Nagpaul: Basic Abstract Algebra, CUP.

7 John F. Fraleigh: A First Course in Abstract Algebra, Addison Wesley.

8 J.G. Chakravorty and P.R. Ghosh: Advanced Higher Algebra, U.N.Dhur & Sons
Pvt. Ltd., Kolkata.

9. Michael Artin: Algebra, Prentice Hall of India Ltd.

10.  N.Jacobson: Basic Algebra Vol. I & II, Hindustan Publishing Corporation, New
Delhi.

11. K.B.Dutta: Matrix And Linear Algebra, Prentice Hall of India Pvt. Ltd.

12. LS.Luthar, LB. Phssi: Algebra Vol-1(Groups), Vol-II(Rings) and Vol-ll(Modules),
Narosa Publishing House, New Delhi. -

13.  D.S. Malik, J.N.Moderson & M.K.Sen: Fundamentals of Abstract Algebra, Mc-

' "Graw Hill International Edition.

14.  David'S. Dummit, Richard M. Foote: Abstrac\ lgebra, John Wiley and Sons(Asia)
Pte Ltd, Singapore.

15. S.Lipschutz: Theory And Problems Of Linear Algebra, Sl(metric) edn., Schaum’s
Out Series, Mc Graw Hill.

16.  Frank Ayres: Modern Algebra, Schaum Outline Series, Mc Graw Hill.

%+ BMath : 506 [SEMESTER — V]
" ANALYSIS - | [REAL ANALYSIS]
| Full Marks - 100
Unit-1
Real Number System (sets) (10 'Marks)

Order completeness in R (statement only); Archimedean property [Ref:- Ch -4-4.1,42 [1]];
Bounded sets and their bounds; Limit points; Bolzano-Weierstrass theorem; open and closed
sets and related properties/theorems; Concept of compactness; Heine-Borel theorem [Ref :-
Ch.2-1, 1.1 t0 3.5, Th. 12[1]]; [Ch 4[2]]; [Ch. 2[3]]. [8 Lectures]

Real Sequence (10 Marks)

Bounded sequences, Limit points, Bolzano-Weierstrass theorem, Cauchy sequence; Cauchy’s
general principle of convergence, convergent sequences and their properties, monotonic
sequence and their properties.

Subsequences, lim sup., lim inf., Nested interval theorem; [Ref :- Ch. 3[1]]; [Ch.5[2]]; [Ch. 3
-3.1to0 3.7[3]] [7 Lectures]




Continuity (10 Marks)

Types of discontinuities; Properties of continuous functions on a closed interval.

Uniform continuity; [Ref :- Ch. 5[1]]; [Ch. 8[2]]; [Ch. 4 - 4.1 to 4.4[3]]. {7 Lectures]
Unit - 11

Riemann Integration (20 Marks)

Upper and lower Riemann Integrals (R.1.); Darboux’s theorems; Integrability conditions, R.I.
as a limit of a sum; Properites; Inequalities for Integrals; Integral function; Mean value
theorems. [Ref:- Ch. 9 - 1 to 13, th. 23[1]]; [Ch. 8[2]]; [Ch. 6 - 6.1 t0 6.9.2[3]]

[14 Lectures]
Unit - 111
Improper Integrals (15 Marks)

Different types of improper integrals; Evaluation, convergence of improper integrals; Beta
function, Gamma function; Abel’s test and Dirichlet’s test, Frullani’s Integral.

[Ref:- Ch. 11[1]]; [Ch. 11[2]]; [Ch. 9[3]] [13 Lectures]
Unit - 1V
Functions of Several Variables (15 Marks)

Differentiability and differential, Partial derivatives of higher order, Young’s and Schwarz’s
theorems , Differentials of higher order, Functions of Functions, Differentials of higher order
of a function of functions; Derivation of composite functions (the chain rules); Change of

variables, [Ref :- Ch. 15 [1]; (Ch. 13 -13.9, 13.10, 13.13[2]] [13 Lectures]
Unit -V
Multiple Integrals (20 Marks) /

Concept of line integrals; Double and repeated integrals; Green’s theorem in the plane,
evaluation of area, Change of order of integration.

Surface areas; surface integrals; Stoke’s Theorem; Volume integrals, Triple integrals; Gauss
divergence Theorem and its application. [Ref :- Ch. 17 and 18[1]]; [Ch. 20[2]}; [Ch. 16, 17,

18{3]] [13 Lectures]
RECOMMENDED BOOKS
1. S.C. Malik and Savita Arora - Mathematical Analysis, New Age International (P)

Limited; Publishers, New Delhi.

2. K.C. Maity & R.K. Ghosh - An Introduction to Analysis, Differential Calculus Part |
& 11, Integral Calculus, Books and Allied (P) Ltd., Kokuta 700009.

3. Shanti Narayan and P.K. Mittal - A Course of Mathematical Analysis, S Chand &
Company Ltd. Ram Nagar, New Delhi - 110055.

REFERENCES

1. Shanti Narayan and Md. Raisinghania - Elements of Real Analysis, S. Chand &
Company Ltd., Ram Nagar, New Delhi - 110055.

2. S.L. Gupta & N.R. Gupta - Principles of Real Analysis, Pearson Education
(Singapore) Pte. Ltd., Indian Branch, 482 F.1.E. Patparaganj N.D. - 110092.

3. S.K. Jain & S.K. Kaushik - Introduction to Real Analysis, S. Chand & Company
Ltd., Ram Nagar, N.D. - 110055.

4. S.K. Sinha - Real Analysis, P.C. Dwadash Shreni & Co (P) Ltd. Publihser & Book
Seller’s, Bara Bazar, Aligarh - 202001.
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5. V.K. Krishnan - Fundamentals of Real Analysis, Pearson Education (Singapore) Pte.
Ltd, Indian Branch.
6. K.K. Jha - Honours Course in Real Analysis and Convergence, Navbharat Prakashan

Patna - 4, Delhi - 6.

7. D. Somasundarum & B. Choudhury - A First Course in Mathematical Analysis,
Narosa Publishing House, New Delhi.

8. R.G. Bartle & D.R. Sharbert - Introduction to Real Analysis, John Wiley and Sons
(Asia) Pte. Ltd, Singapore.

. R.R. Goldberg - Method of Real Analysis, Oxford and INH Publishing Co.

10.  Murray R Spiegel - Theory and Problems of Advanced Calculus, Schaum Out Line
Series Mc Graw Hill Book Company.

11. Frak Aryer Jr. - Theory & Problem of Calculus, Schaum Out Line Series Mc Graw
Hill Book Company.

BMath : 507 [SEMESTER - V]
NUMERICAL ANALYSIS AND COMPUTER PROGRAMMING IN C
[THEORY - 80 (DURATION — THREE HOURS)]
[PRACTICAL - 20 (DURATION - ONE HOUR)]
Full Marks - 100
UnitI (Marks 20)

Finite difference, relation between the operators, ordinary and divided differences, Newton’s
forward and Backward interpolation formulae, Newton’s divided difference formulae and
their properties.

Lagrange’s and Hermite’s interpolation formula€ Least square polynomial approximation.
: [15 - Lectures]
Unit II (Marks 20)

Numerical differentiation, numerical integration, quadrature formulae, Trapezoidal rule,
Simpson’s rule.
Numerical solution of ODEs using Picard, Euler, Eurler’s modified, Runge-Kutta methods.

Solution of algebric and transcendential equation using method of iteration and Newton-
Raphson method. System of linear algebraic equation using Gauss elimination method.

[15 - Lectures]
Unit — III (Marks - 20)
Introduction to C-programming: Basic model of a computer, Algorithm, Flow Chart,
programming language, Compilers and operating system, character set, identifiers and
keyword, Constant, variables and data type, operations and expressions, operator precedence
and associativity, Basic input/output statements, simple C-programs.
Conditional statements and loops: Decision making with a program, logical and conditional
operators, if statement, nested if else statement, loops, while loop, do-while loop, for loop,
nested loops, break statement, switch statement, continue statement, goto statement, the
comima operator.

[15 - Lectures}
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Unit — 1V (Marks — 20)
Arrays: One dimensional arrays, declaration and initialization of one dimensional arrays,

searching, insertion and delation of an element from an array, sorting an array. Two
dimensional arrays.

Function: Defining a function, accessing a function, function declaration/prototype, function
parameters, return values, passing arguments to a function, call by a reference, call by value,
function calls, recursion, passing arrays to function.

[15 - Lectures]
Unit -V (Marks - 20)
Programs for practical (any one)

1. To calculate the compound interest accepting the necessary data from the keyboard.
3 S
2. To find the value =~ + = — ...
I3 s
3. That will read a positive number from the keyboard and check the number is prime or
not.
4. To convert octal to decimal number.
3. To generate prime numbers up to n terms.
6. To find GCD of two given numbers.
7. To find GCD of two given numbers using recursion.
8. To arrange numbers in ascending order and decreasing order.
9. To generate Fibonacci series of numbers up to n terms.
10.  To implement selection sort.
11.  To implement insertion sort.

12.  To find the solution of non-linear equation by (i) Bisection (ii) Secant and (iii)
Newton-Raphson method.
13. To find the solution of linear equation by Gauss Elimination method.
14. Numerical Integration (i) Trapezoidal rule and (ii) Simpson’s 1/3 rule.
15.  Ordinary differential equation (i) Euler’s method and (ii) Runge-Kutta method.
[15 — Practicals]
INSTRUCTIONS FOR PRACTICAL

Duration — One Hour. [a) 5 marks Program writing, b) 10 Marks Qutput ¢) 5§
Marks Viva Voce]

RECOMMENDED BOOKS

1. M.K. Jain, S.R.K Iyenger, R.K. Jain — Numerical methods for scientific and
engineering computation, New Age international (p) Ltd.

2. James B. Scarborough — Numerical mathematical analysis, Oxford and IBH
publishing Co. pvt. Ltd.

3. H.C. Saxena - Finite differences and numerical analysis, S Chand & Co. Ltd., New
Delhi.

4 Byron Gottfried, Programming with C, Tata McGraw Hill

5. E. Balaguruswami, Programming with ANSI-C Tata McGraw Hill

6. RG Dromey, How to solve it by computer, Prentice Hall of India.

7. Venugopal & Prasad, Programming with C, Tata McGraw Hill.

REFERENCES

1. K.E. Atkinson — An introduction to numerical analysis, John Wiley and Sons.




2. M.K. Jain, S.R.K. Iyenger, R.K. Jain — Numerical method for problems and

Solutions, New Age international (p) Ltd.

R.Y. Robistein — Simulation and Montecarlo method, John Wiley.

C.E. Froberg — Introduction to numerical analysis, Addison Wesley, 1979.

A. Kamtham, Programming with ANSI & Turbo C, Pearson Education

B.W. Kernighan and D.M. Ritchie, The Programming Language, Prentice Hall of

India.

V. Rajaraman, Programming in C, Prentice Hall of India.

8. Robert C Hutchison and Steven B. Just, Programming using C language, Tata
McGraw Hill.

oW

~

BMath : 605 [SEMESTER - VI]
PARTIAL DIFFERENTIAL EQUATIONS, LAPLACE TRANSFORM,
CALCULUS OF VARIATION
Full Marks - 100
Unit—1
First order PDE: (20 Marks)

Origin of Ist order PDE, Formation of PDE by eliminating arbitrary constants and arbitrary
functions. Cauchy’s problem of First order equation [Ref. Ch-2 (I)]. Definitions of (i)
Complete Integral  (ii) Particular Integral (iii) Singular Integral (iv) General Integral.
Equations of Ist order but not of Ist degree (i) Solvable for p (ii) Solvable fory (iii) Solvable
for x [Ref.Ch-V (2)].

Lagrange’s method of solving the linear PDE of order one namely Pp + Qq = R, where P, Q,
R are functions of x, y, z. Its Geometrical Inteﬁretation. Linear equation with n independent
variables [Ref. Ch - XII (2)]

[15 Lectures]
Unit —II
Non-linear PDE of order one (20 Marks)

Different Standard Forms (i) Only p and q present (ii) Only p, q and z present (iii) f (x,p) =
F(y,q) (iv) Analogous to Clairaut’s form . [Ref. Ch—XII (2)].
Partial differential equations of Ist order but of any degree (i) Two independent variables.
Charpit’s Method (ii) Three or more independent variables . Jacobi’s method [Ref. Ch — XIII
)]

[15 Lectures]
Unit — 111
PDE of second order (20 Marks)
Introduction to Higher order PDEs (constant coefficients only): Origin of second order
equations [Ref. Ch — 3 (1)]. Solution of Linear Homogenous PDE with constant coefficients.

To find the complete solution of the equations namely (i) f (D, D")z =0 and (ii) f (D, D)z =
F (x,y). Equations reducible to linear form with constant coefficients [Ref. Ch — 2.9 (4)].

Monge’s method of integrating (i) Rr + Ss + Tt =V (ii) Rr + Ss + Tt + U(rt — s%) = V [Ref.
Ch-XIV (2)].

{15 Lectures]
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Unit -1V
Laplace Transformation (20 Marks)

Definition of Laplace Transformations. Kernel of the Integral transformation [Ref. Ch— 6
(3)] . Existence of Laplace Transformation [Ref. Ch — 8.1 (4)] . Transformations of some
elementary functions such as f (t) =e™, Cos at, Sin at, Cosh at , Sinh at, t" etc. [Ref. Ch -
6 (3)].

Properties of Laplace Transformation [Ref. Ch — 6 (3)] . First Translation or Shifting
Theorem . Second Translation or Heaviside’s shifting Theorem [Ref. Ch — 8.5 (4)] .
Differentiation property  [Ref. Ch — 6 (3)]. Change of scale property with examples [Ref.
Ch-8.5(4)] . Laplace Transformation of Derivatives of order n with Theorems [Ref. Ch -
13.6 (5)].

Inverse Laplace transformations. Theorems on multiplication by s and 1/s . First and Second
Shifting properties with examples [Ref. Ch - 13.20 (5)]. Convolution Theorem. Properties of
Convolution, examples of Convolution [Ref. Ch —8.16 (4)] .

Application of Laplace Transformation in solving PDE [Ref. Ch — 8.19 (4)] .
[15 Lectures]

Unit-V

Calculus of Variation (20 Marks)

Fundamental Theorem on Calculus of Variation. Definition, Euler’s equations, particular
cases of Euler’s equation [Ref. Ch — 17 (5)]. Necessary condition for extremums . Sufficient
condition for extremums of higher order variations [Ref. Ch — 10 (4)] . Legendre condition
for extremum (Sufficient condition for extremum with problems) [Ref. Ch—10.7 (4)] .
Brachistochron problems. Extension of the variational case (several dependent variables)
with examples.

[15 Lectures]
RECOMMENDED BOOKS

1. Elements of partial differential equationf by IAN SNEDDON : Mc-Graw Hill
International editions.

2. An elementary treatise on differential equations and their applications by
H.T.H.PIAGGIO.
3. Introduction to partial differential equations by K. Krishna Rao.

4. Advanced partial differential equations (with Boundary value problems) by Pundir &
Pundir.

5. Advanced engineering Mathematics by H.K. Dass .

6. Partial Differential Equations by KS Bhamra, PHI Learning Pvt. Ltd, New Delhi,
2010

REFERENCES

1. W.E. Williams: Partial differential equations, Oxford.

2. Phoolan Prasad: Partial differential equations, Wiley Eastern, NewDelhi (and

Renuka Ravindran) .

Spiegel: Laplace Transform, Schaum Outlines Series.

L.N. Sneddon : The use of Integral Transform , Mc-Graw Hill , New York 1972 .
An Introduction to Transform Theory, Academic Press, New York by D.V. Widder .
L.N. Sneddon : Partial differential equations , Mc-Graw Hill , New York .

KS Bhamra & Ratna Bala Ordinary Differential Equations, Allied Publishers,
Delhi, 2003
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BMath : 606 [SEMESTER — VI]
ANALYSIS -1 [METRIC SPACE & COMPLEX ANALYSIS]
FULL MARKS -100
UNIT-I
Metric Spaces (25 Marks)

Definition and example of a metric space, Diameter and boundedness of sets, Distance
between two subsets of a Metric space, Fundamental inequalities (Holder and Minkowski),
some function spaces, Subspace of a metric space. Open spheres/balls, Open sets and
properties, closed sets, neighbourhood of a point, limit points, adherent Point, Interior,
Exterior and Frontier points, closure of a set, Dense subsets. [Ref: CH.2 [1]]

[18 Lectures]
UNIT- II
Complete Metric Spaces (20 Marks)

Convergent sequences, Cauchy sequences, Convergence of a Cauchy Sequence, Complete
spaces, Examples of complete and in-complete metric spaces, Cantor’s intersection theorem.

Continuous functions: Characterization of continuous functions, Uniform Continuity,
Homeomorphism. [Ref: CH 3,4 [1]]

[13 Lectures]
UNIT- 111
Compactness (20 Marks)

Compact metric spaces, Sequential Compactness, Bolzano Weirstrass property, Totally
boundedness, Finite intersection property, equivalence among the kinds of compactness,
Continuous functions and compact sets. [CH: 5]

[14 Lectures]
UNIT- 1V

Complex Analysis (20 Marks)

Limits and Continuity, Differentiability, The necessary and sufficient condition for a
function f(z) to be analytic, Method of constructing a regular function, Polar form of Cauchy-
Riemann equations, Complex equations of a straight line and circle. [CH : 2, 5 [2]]

{18 Lectures]
UNIT -V
Conformal Mappings (15 Marks)

Definition, Jacobian of transformation, Necessary and sufficient condition for w = f(z) to
represent conformal mapping, Bilinear transformation and fixed points, Types of bilinear
transformation, Preservance of cross ratio, Family of circles and straight lines under bilinear
transformation. [CH : 7, 8 [2]]

[12 Lectures]

RECOMMENDED BOOKS
1. P. K. Jain and K. Ahmad: metric spaces, Narosa Publishing House, New Delhi
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2. R.V. Churchil & J.W. Brown: Complex variables and Application (5" Edition) Mc
Graw Hill International Editions.

REFERENCES

1. G.F. Simmons: Introduction to Topology and Modern analysis, Tata Mc Graw Hill
Education Private Limited, New Delhi.

2. S.Lipchutz: General Topology, Schaum’s Qutline Series, Mc Graw Hill Book
Company.

3. S.C.Malik, Savita Arora: Mathematical Analysis, New Age International (P)
Ltd.;(Chapter 19)

4, E.T. Copson: Metric Spaces, Universal Book Stall, 5 Ansari Road, New Delhi-11

3. H.S.Kasana: Complex Variables(Theory and Applications), Prentice Hall of India, P.
Ltd, New Delhi

6. John B. Conway: Functions of One Complex Variable, Narosa Publishing House.

7. L.V.Ahlfors: Complex Analysis, Mc Graw Hill Book Company.

8. Murray R. Spiegel: Complex Variables, Schaum’s Outline Series, Mc Graw Hill
Book company.

9. Shanti Narayan and P. K. Mittal: Theory of Complex Variables: S Chand And
Company Ltd. Ram Nagar, New Delhi.

10. R.K.Ghosh & K.C.Maity: Differential Calculus(an introduction to analysis)Part-
ll(including Metric Spaces and Complex Analysis) New Central Book Agency(p) Ltd.
Kolkata.

OPTIONAL PAPER — BMath - 607

BMATH : 60701 [SEMESTER - VI]
HIGHER MECHANICS [APTIONAL PAPER]

Full Marks — 100
UNIT-I
System of Particles (8 Marks)

Centre of mass, centre of gravity, momentum, conservation of Linear momentum, Angular
momentum, kinetic Energy, conservation of Energy for a system of particles.

[6 Lectures])
UNIT-1I

Motion of rigid bodies (30 Marks)

Generalized coordinates for rigid body, translational and rotational motion Angular

momentum, moments and products of inertia, Kinetic Energy due to rotation, kinetic energy

in terms of inertia tensor, principal axes, Principal moments of inertia, Euler’s angle, Euler’s

geometrical equations, rate of change of vector, coriolis forces, Euler’s equation of motions,
[20 Lectures])

UNIT-III
Lagrangian Mechanics (25 Marks)




Generalized Coordinates, degrees of freedom, generalized force, generalized momenta.
Holonomic, non-holonomic, Seleronomic and Rheonomic systems, virtual works, D’
Alembert’s principal, Kinetic Energy as quadratic functions of generalized velocities,
Lagrangian of a force system, Lagrange’s Equations of motion. Applications to S.H.M.
Compound pendulum, projectile, central orbit, motion of a particle on the Earth’s surface.

[20 Lectures]
UNIT-1V
Hamiltonian Mechanics (25 Marks)

Configuration space, system point, Hamiltonian of a force system, relation between
Lagrangian and Hamiltonian of a system, Hamilton’s Principle, Physical significances of
Hamiltonian, Derivation of Hamilton’s Principle from Lagrange’s Equations and Vice-Versa,
Derivation from D’ Alembert’s Principle, Hamilton’s Canonical Equation of motion,
advantages of Hamiltonian approach over Lagrangian approach, meaning of Action in
Hamiltonian sense, Least action Principle.

[20 Lectures]
UNIT-V
Canonical Transformation (12 Marks)

Meaning and conditions for a transformation to be canonical, Examples, Lagrange’s bracket,
Poisson’s bracket and their elementary properties, equations of motion in Poisson’s bracket.

[10 Lectures]

RECOMMENDED BOOKS

1. S.L Loney : An Elementary treatise on Dynamics of a particles and rigid bodies.

2. G.Aruldhas : Classical Mechanics, Prentice Hall of India, Private Limited, New-
Delhi-2008.

3. H. Goldstein : Classical Mechanics Narosa Publishing House, New Delhi-1985
4 C.R. Mondal: Classical Mechanics, Prentice hall of India New Delhi.

REFERENCES

1. Murray R. Spiegel: Theoretical Mechart'cs Mc Graw Hill Book Company, New
Delhi.

2. K. Shankara Rao: Classical Mechanics Prentice Hall of India.

3. R.G. Takwale and P.S. Puranik: Introduction to Classical Mechanics, Tata Mc Graw
Hill Publishing Company, New Delhi

BMath : 60702 [SEMESTER-V]]
FLUID MECHANICS [OPTIONAL PAPER]
Full Marks: 100
Unit 1
Kinetics (30 Marks)

Eulerian and Lagrangian description of fluid motion. Concept of local and connective
accelerations. Steady and Non-Steady flows. Stream lines and path lines. Equation of
continuity in different forms. Irrotational and Rotational flows. Controlled volume analysis
for mass, momentum and energy. Velocity potential.

[25Lectures}
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Unit II
Equation of Motion (30 Marks)

Equations of motion-Eulerian and Lagrangian. Pressure equation, Bernoulli’s equation and its
applications, Cauchy’s integrals. Motion under the action of impulsive forces. Sources, Sinks,
Doublets and their Images.

[25 Lectures]
Unit II1

Dimensional Analysis (25 Marks)

Concept of Geometric, Kinematic and Dynamic Similarities, Concept of Fluid rotation,
Vorticity, Stream function and Potential function, Potential flows, Elementary flow fields and
Principle of superposition.

{15 Lectures]
Unit IV
Vortex Motion (15 Marks)

General theorem (vortex motion and its properties), Rectilinear vortices, Motion under
circular and rectilinear vortices.

{10 Lectures]
RECOMMENDED BOOKS

1. G.K. Batchelor, An introduction to Fluid Mechanics, Cambridge Univ. Press 1967.
2. F.Chorlton, Text Book of Fluid Dynamics, CBS Publication, Delhi 1985.

REFERENCES

1. AJ Chorin & JF Mursden , mathematical introduction to Fluid dynamics 1993

2. L.D. Landu and F. M. Lifshitz, Fluid Mechanics, Pregmon Press 1985.

3. O’Neil and F. Chorlton, Ideal and incompressible Fluid Dynamics, Ellis Horwood
Ltd. 1986

BMath : 60703 {SEMESTER - VI]
PROBABILITY THEORY [OPTIONAL PAPER]
FULL MARKS - 100
Unit-1
Continuous probability distributions (22 Marks)

Continuous probability distributions - uniform, exponential, rectangular, beta gamma
distributions, probability generating functions.

[17 Lectures]
Unit-2
Generating functions & Convegence (22 Marks)

Moment inequalities-Holder, Minkowsky, Schwarz: Weak and strong convergence of random
variables, almost sure convergence, Convergence in r’th mean.

[16 Lectures]
Unit-3




Convergence of distribution functions (18 Marks)
weak and complete convergence of distribution functions: probability inequalities:
Chebychev, Markov and Jensen.

[14 Lectures]
Unit-4
Normal distribution (20 Marks)
Normal distribution as limiting case of binomial distribution, properties of normal

distribution, normal probability curve, area under normal curve, Characteristic functions and
its properties.

[15 Lectures]
Unit-5
Central Limit Theorem (18 Marks)
Univariate distribution, Transformation, Bivariate normal distribution and its properties. De

Moivre Laplace limit theorem, Liapunov theorem (without proof) and applications of central
limit theorem.

[13 Lectures}
RECOMMENDED BOOKS
1.  B.R Bhatt, Modern Probability Theory, Wiley Eastern Ltd, 1989

2. P.Mukhopadhyay Theory of Probability, New Central Book Agency, Kolkata, 2002
3. Kai Lai Chung, A Course in Probability Theory, 3/e. Academic Press, 2001

REFERENCES

4. M. H. DeGroot, M. J. Schervish : Probability and Statistics, Addison Wesley, 2001

5. Sheldon Ross, A First Course in Probability, Prentice Hall, New Jersey, 2002

6. William Feller, An Introduction to Probability Theory and Its Applications, Volume 1,
John Wiley and Sons, Inc., New York, 1971

7  A.N. Kolmogorov, Foundations of the Theory of Probability, 2" ed., AMS, 1997

Richard Durrett, Probability: Theory and Examples 2/e, Duxbury Press, 1995

9. JN Kapur & H C Saxena, Mathematical SQtistics, S. Chand, 1961

o}

BMath : 60704 [SEMESTER — VI]
CRYPTOGRAPHY [OPTIONAL PAPER]
FULL MARKS - 100
Unit -1
Prerequisites of Number theory (22 Marks)

Prime numbers, format’s theorem (without proof), Euler’s theorem; Primality test- Methods
of Naive, Fermat, Miller- Rabin, Leonard Adleman and Huang, probability, fast
deterministic, number theoretic tests. Chinese Remainder Theorem, discrete logarithms.

[17 Lectures]
Unit-2
Cryptography & Information Security (18 Marks)




Information security, security attacks, services and mechanisms, conventional encryption
techniques, substitution ciphers and transposition ciphers, cryptanalysis, stereography, stream
and block ciphers.

[12 Lectures]
Unit-3
Block Ciphers and DES (21 Marks)

Block cipher principles, Data Encryption Standards (DES), strength of DES, differential and
linear cryptanalysis of DES, block ciphers models of operation, triple DES, IDEA encryption
and decryption, traffic confidentiality, key distribution, random number generation.

[16 Lectures]
Unit-4
Public Key Cryptography (20 Marks)

principles of public key cryptography, prime and related prime numbers, modular arithmetic,
key management, authentication, key length and encryption strength, RSA algorithm, security
of RSA key management.

[15 Lectures]
Unit-5
DSS & IP Security (20 Marks)

Athentication functions, and message authentication codes, digital signatures, authentication
protocols, digital signature standards (DSS) digital signature algorithm. IP security and its
overview, intruders, viruses and related threads, firewell design principles

[15 Lectures]
RECOMMENDED BOOKS

I.  William Stallings, Cryptography and Network Security, Principles and Practice, Prentice Hall
of India, New Delhi, 2007 ,

2. V. K Pachghare, Cryptography and Information Security, PHI Learning (P) Ltd, New Delhi,
2009

REFERENCES

3. Johannes A. Buchman, Introduction to cryptography, Spiringer Verlag
4.  Bruce Schiener, Applied Cryptography, Addison Wesley, 2001

BMATH :60705 [SEMESTER - VI]
SPHERICAL TRIGONOMETRY AND ASTRONOMY
[OPTIONAL PAPER]
Unit I
Spherical Trigonometry (30 marks)

Spherical triangle, Polar triangle, properties of Polar and Spherical triangles. Sine formula,
Cosine formula, Four parts formula, Sine cesine formula, Cotangent formula, Napier’s
analogies, Delambre’s analogies.

Right angled spherical triangle. Formulae relating to the right spherical triangles. Area of a
spherical triangle. Area of a spherical polygon. [20 Lectures]

Unit II
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Celestial sphere (20 marks)

Three systems of celestial coordinates. Rectangular coordinates. Sidereal time. Rising and
setting of stars. Circumpolar stars. Rate of change of zenith distance and azimuth. Twilight.
Motion of the Sun. Vernal and Autumnal Equinox. Summer and Winter Solstice. Different
kinds of time. Seasons.

[17 Lectures]
Unit ITT

Refraction, Precession and Nutation (20 marks)

Laws of Refraction. Cassini’s hypothesis. Simpson’s hypothesis. Bradely’s formula. Effect of
refraction on (1) sunrise and sunset (2) the right ascension and declination of a star (3) in the
distance between two neighbouring stars (4) on the shape of the disc of the sun.

Precession on the right ascension and declination of a star. Nutation in the right ascension
and declination of a star. Precession and nutation both on the right ascension declination of a
star.

[16 Lectures]
Unit IV

Aberration, Parallax (20 marks)

Annual and diurnal aberration. Annual aberration in (1) ecliptic longitude and latitude (2)
right ascension and declination of a star. Diurnal aberration in (1) hour angle and declination
(2) zenith distance and azimuth.

Geocentric parallax and Annual parallax. Geocentric parallax in (1) right ascension and
declination (2) the distance between two planets (3) azimuth and zenith distance. Annual
parallax in (1) latitude and longitude (2) right ascension and declination.

| 16 Lectures ]
Unit V
Planetary motion (10 marks)

Synodic and orbital Period. Kepler’s laws. Deduction of Kepler’s laws from Newton’s laws
of Gravitation. [ 6 Lectures |

RECOMMENDED BOOKS

1. M. Ray : Spherical Trigonometry
2. M. Ray : Spherical Astronomy
3. K.K. De: Text Book of Astronomy, Book Syndicate Pvt. Ltd., Kolkata

REFERENCES

1. W.M. Smart : Text Book of Spherical Astronomy, CUP-VIKAS Student’s Edition
2. W.M. Smart : Foundation of Astronomy, CUP-VIKAS Student’s Edition

3. Gorakh Prasad : Text Book on Spherical Astronomy, Pothisala Pvt. Ltd., Allahabad
4. Standy P. Wyatt : Principles of Astronomy : Allyn and Bacon, Inc

v

BMath : 60706 [SEMESTER - V]|
COMPUTATIONAL MATHEMATICS LABORATORY
[OPTIONAL PAPER]
FULL MARKS 100
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[THEORY - 50 (DURATION - TWO HOURS)]
[PRACTICAL - 50 (DURATION - TWO HOURS)]
UNIT-I
(20 Marks)

Simple arithmetical operations, variables, round-off errors, formatting printing, common
mathematical functions, script M-files, File Input-Output. Two-dimensional graphics, three-
dimensional graphics [15 Lectures]

UNIT-II
(10 Marks)

Generating matrices, colon operator, manipulating matrices, simple arithmetical operations,
operator procedure, common mathematical functions, data manipulation commands, sparse
matrices [10 Lectures]

UNIT-III
(10 Marks)

Solving linear system of equations-square linear system, Catastrophic round-off error, over
determined and undetermined linear system, Initial-valued ordinary differential equations.

[12 Lectures]
UNIT-1V
(10 Marks)

Programming in MATHLAB-Flow control and logic variables, matrix relational operators
and logical operators, function M-files.

|8 Lectures]

UNIT -V
PRACTICAL - 50 MARKS (List of practical topics based on MATLAB)
[30 Lectures]

1. Plotting of functions

2. Matrix operations, vector and matrix manipulation, matrix function

3. Data analysis and curve fitting

4. Use of FFT algorithm

5. Numerical Integration

6. Differential equations

7. 2-D graphics and 3-D graphics-general purpose graphic functions, colour maps and
colour functions

8. Sparse matrices-Iterative methods for sparse linear equations, eigenvalues of sparse
matrices. -~

Instructions for Practical [Two Programs Only a) Program writing 10 marks, b)
Output — 30 marks c¢) Viva Voce 5 marks d) Note book 5 marks]

RECOMENDED BOOKS:

1. MATHLAB-High performance numeric computation and visualisation software:
User’s guide

2. A MATHLAB Tutorial-Ed Doverman, Dept. Of Math., Ohio State University.
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BMath : 60707 [SEMESTER - VI]
SPECIAL THEORY OF RELATIVITY & TENSORS
[OPTIONAL PAPER]
FULL MARKS 100
Unit-1
Basic Aspects of STR (10 Marks)

Inertial frames, Galilean transformation, Michelson — Morley’ experiment. The relativistic
concept of space and time, Postulates of special theory of relativity,

{10 Lectures]
Unit-1I
Relativistic Kinematics (20 Marks)

Lorentz transformation equations, the general Lorentz transformation equations,
Consequences of Lorentz transformation equations like Relativity of simultaneity, Einstein’s
time distillation or apparent retardation of clocks, Relativity of space - Lorentz — Fitzgerald
contraction and related problems.

{18 Lectures]
Unit-I11
Relativistic Dynamics (25 Marks)

Redefined momentum, The relativistic force Law and the Dynamics of a single particle,
Equivalence of Mass and Energy, E = mc” and its consequences.

[15 Lectures]
Unit-1V
Relativistic Mechanics (15 Marks)
Transformation properties of Momentum, Energy, Mass and Force.

[10 Lectures]

Unit-V

Tensors (30 Marks)

Space of N-dimension, Transformation of co-ordinates, contravariant and covariant vectors
(Tensor of first order), Tensor of second order ( or of rank two), Tensors of higher rank (or
higher orders), Mixed tensors, Kronecker delta symbol, Invariant or scalar, Algebraic
operations with tensors, Addition & subtraction of tensors, contraction, product of tensors,
Inner Product, symmetric and Skew symmetric tensor.

il [22 Lectures)
RECOMMENDED BOOKS
1. M. Ray : Special Theory of Relativity.
2. A. Das : The Special Theory of relativity.
3. Banerjee and Banerjee : The Special Theory of relativity, Prentice Hall of India,
New Delhi.
4. Resnick: Special Theory of relativity, John Wiley.
REFERENCES
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—_—

Dirac : General Theory of Relativity, Prentice Hall of India, New Delhi.
2. S.K. Bose: General Theory of Relativity, Wiley Eastern Ltd.

BMath - 60708 [SEMESTER-VI]
ALGEBRAIC CODING THEORY [OPTIONAL PAPER]
FULL MARKS - 100
UNIT 1
(Mark-20)

Elements of Coding Theory, Introduction, Encoding and Decoding messages, Binary
Symmetric Channel, Block Codes, Parity Check Code, Hamming Code, Hamming Distance,
Linear Codes, Hamming and Lee Matrices, Parity Check and Generator Matrices.

[15 Lecture]
UNIT 2
(Mark-20)

Description of Linear Codes by Matrices, Coset decomposition of Linear Codes, Step by
Step Decoding, Modular Representation, Linear Code Equivalence, Dual code.

{15 Lecture]
UNIT 3
(Mark-25)

Weight Distribution and Mac-Williams Identities, Maximum-Distance separable(MDS)
Codes, Generator and Parity check matrices of MDS Codes, Weight distribution of MDS
Code, Necessary and sufficient condition for a linear code to be an MDS code. (Lecture-20)

UNIT 4
(Mark-20)

Bounds for Burst error detecting and correcting Linear Codes, Perfect and Quasi-perfect
Codes, Binary Hamming Codes, Golay Codes, Cyclic Codes, Matrix Description of a_
systematic cyclic code ,Error Detection, Shorten Cyclic code, Code Symmetry, ’

{15 Lecture]
UNIT 5
(Mark-15)

Reed-Mullar Codes, Hadamard Matrices and Hadamard Codes, Product Codes, Low-Density
Codes, Concatenated Codes.

{10 Lecture]
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