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BOARD OF STUDIES: 2019-20
DEPARTMENT: WY O Ao (&

RESOLUTION FOR QUESTION PATTERN

The members of Board of Studies approve the question pattern suggested in the REGULATION
FOR MODEL SYLLABUS to be adopted from 2019-20. In our view the question pattern is appropriate
for objective assessment of the students under UG programme.
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RESOLUTION FOR QUESTION PATTERN

. The members of Board of Studies approve the question pattern suggested in the REGULATION
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for objective assessment of the students under UG programme.
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The members of Board of Studies approve the question pattern suggested in the REGULATION
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for objective assessment of the students under UG programme.

Signature of the Members

7@*

A 7«}’"\/\\'1

r_&,"_ "\
p 1”‘3‘;&‘ "

B, 4 A CHAIRMAN

bﬁ't “ BOARD OF STUDIES

Signature with dateﬁ




(b)

(c)

Maxi point (i
aximum 0.5 (point five percent) grace mark (2 marks . —
ark (2 marks)can be given for award of “B

sSCImM ‘ILI m a L]' i
vy = i = 'h-gl lt h 51 i - ‘0Vi

Maximum 0.5 (point fi

i i 3 ' 3 s

Gy 5 B q(ullilt].::ll J_“.C percent) grace mark (2 marks) can be given for award of *B+’
N ster in aggregate. This is applicable provided the candidate has not
avatled grace mark underClause-11.] ‘ o

12. EXAMINATION QUESTION PATTERN

12.1

12.2

o ®

R—. . 5 -

12.5

The duration of R R AT i 2
on of end semester examination is as reflected in Clause No.5 above.

For subjectsother o ; -
100 per Jpq _ th?” li;l}gllagL subjects and without having practical, full marks are
Internal tI;I 80 0 “’“Fh 20 marks are allotted for Mid-Semester Examination
(Internal) an marks are for end semester examination.

a. The que§ti0n papers shall be divided into four parts

b. Part 1 will carry 12 one mark questions in the form of fill in the blanks and one
word answer. (12 marks)

F. Part IT will carry ]Q two mark questions of which 8 have to be answered. The
answer sht_:)uld be within two to three sentences maximum. (16 marks (8X2))

G. Part 111 will carry 10 three mark questions of which 8 have to be answered. The

answer should be within 75 words maximum. (24 marks (8X3))

H.  PartlV will carry 4 seven mark questions of EITHER OR format. The EITHER
OR in question can be from same or different units of the paper. The answer
should be within 500 words maximum. (28marks (7X4))

For subjects other than language subjects and with practical, full marks are 100 per
paper out of which 15 marks is allotted for Mid- Semester Examination, 60 marks is

for End Semester Examination and 25 marks is for practical.

The question papers shall be divided into four parts
_ Part 1 will carry 8 one mark questions in the form of fill

answer. (08 marks(8X1)
Part 11 will carry 10 one point five mark questions of which 8 have to be answered. The

answer should be within two to three sentences maximum. (12 marks (8X1.5))
Part 111 will carry 10 two mark questions of which 8 have to be answered. The answer

should be within 75 words maximum. (16 marks (8X2))
Part IV will 4 numbers of six mark questions of EITHER OR format. The EITHER OR

in question can be from same or different units of the paper. The answer should be
within 500 words maximum. (24 marks (6X4))
Practical will carry 25 marks out of which 05w
15 for the core experiment .

For-Language courses like-Odia, H
marking scheme will be as given int

in the blanks and one word

1] be for records ,05 for viva voce and

he respective curriculum. For

ve a designated Teacher in-charge
in addition to the Controller of
llege. the principal or the teacher
Jucting examinations.

For Autonomous Colleges, each department shall ha
of Examination to be decided by the Principal
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30% : e T
20 30 R Eog-rtn?'iriu 40 out of 100
= arks) 100 By taking both components

a. End Semester(Uni : ; i.e. Mid-Sem + End Sem [Exam.)
iversity Examinations) Total Mark: : Ty 2
>N otal Mark: 100 (40% out of 100) S Total Mark: 80, 30% out of 80 (ic. 24 mark)
& o Pass mark for Mi
ediiad 1'1"1211]; fcn' Mid Semester Exam. A student has to appear the Mid Semester fixai
eclar gf i _S in both the chances in Mid Semester examinations, the stude i
ed fail in that paper. though he/she securcs pass mark in theory papers.

40 out of 100

40% out of 25
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= End Sem Exam * Practical

tions) : Total Mark: 60, 30% out of Total Mark(i.c.

.
be

13.2 Paper with Practical :

A-Theory

30% out of 60

(i.e. 18 mark) -

a. End Semester(Uni\-’crsity Examina

18 mark)
b. Minimum pass mark for practical paper is 40%.

Total Mark: 100 (40% out of 100)
d. No Pass mark for Mid Semester Exam. A student has to appear the Mid Semester
Exam. Securing :ABS" in both the chances in Mid Semester examination, student will
pe declared fail in that paper though he/she secures pass mark in theory and pruciical

papen

NB: In order to clear @ Semes

ter examination @ candidate is requ ired to pass in all theory

ent of the said semesier.

& pmctica! papers/pmjecr compan
14. EVALUATION RESPONSIBILITY
14.1 SCHEME OF \"ALUATION
ferably members of Board of

gcheme of valuation has 10 be prepared by subject experts, Pre .
Conducting Examiner for every paper and has to be supplied 1o the valuation zones by the

Controller of Examination before evaluation.
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Courses of Studies, Arts (Geography Honours)-J02]  =+=<= = = =smimimimimimimimis s

C-1.2 : CARTOGRAPHY

Full Marks - 100
Mid Sem — 1571hr
End Sem Theory — 6003 hrs
End Sem Practical - 25/3 hrs
THEORY

UNIT = I; Cartography-Nature and scope
i.  Needs of map making, charsctenistics of maps,
ii. Cartography as a science of human communication
ii. Branches of Cartography, Scope of cartography
UNIT - 11: Basic Geodesy, Scale - Concept and application
i, Spherical Earth, Ellipsoidal Earth. Geoid Earth
ii. Geographical Coordinates (Latitude and Longitude), Graticules
iii, Scale, Construction of types of Scales (Plain, Comparative and Dhiagonal Scale)
UNIT = 111: Map Projections
i Meaning and Use, Brief Histoncal aspeet.
il. Transformation of area, Distance and Dhirection
i, Simple Cylindrical Projection, Conical Projection with one standard projection
UNIT - 1'V: Slope Analysis and Geological Map Gradient and slope
L Interpretation of Bedding plane, Stnke, Dap, structure & stratigraphy of Geological map.
ii. Slope defined and methods of determination of slope {Wentworth's method and Smith)

PRACTICAL

Construction and use of Graphical, RF & Stalement Scale, Diagonal Scale

Cirid Reference System, Latitade, Longitude, International Date Line, Date and Tine based on GMT & [ST)

Construction of Map Projections: Simple Cylindrscal, Simple conical Projection with one and two standard

parallels, Polyconic , Gnomonic and Mercator’s

4, Cartograms of one. two and three dimensions-Simple and Complex bars, circle and sphere diagrmm, block
diagrams.

5 Drowing of Choropleth and sopleths maps, relief and slope maps

6. Practical record and viva-voce

Text Boaks:

. Singh R. L. and Singh B. P. B, 1999 Elcments of Practical Geography, Kalyani Publishers.

2, Mishra R.P. and Ramesh, A., 1989: Fundamentals of Cartography, Concepl, Mew Delh.

Reference Books:

Anson B and Ovmelling F. )., 1994; Internationsl Cartopraphic Association: Basic Carlographic Vol. Pregmen
Press.

Monkhouse F. 1. and Wilkinson H. E., 1973: Maps and Dhagrams, Methuen, London,

Robinson A. H.. 2009: Elements of Cartograpby, John Wiley and Sons, NMew York,

Sarkar, A, (2015) Practicsl geography: A systematic spproach, Orient Blsck Swan Private Lid., New Delhi

P
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C-1.1 : CLIMATOLOGY

Full Marks - 100

Mid Sem — 15/1hr

End Sem Theory — 60/ hrs
End Sem Practical - 25/3 hrs

THEORY

UNIT - I:
Composition and Structure of the atmosphere, Insolation and Heat Budget of the Earth, World distribution of
Temperuiure —Faciors of Dsinbution, Temperature Inversion.

LINIT - II:
Atmospheric Pressure and Winds — Pressure Belts and Planctary Winds, Periodic and local winds, Factors affecting
genernl circulation of wind, comiolis effect, Jet Stream.

UNIT = il
Humidity: relative and absolute, Forms of Condensation, types of clouds, types of precipitation, classification of
climate of Koppen and Thonrbemit.

UNIT - IV:
Concept of air mass, classification, chamcienstics, distnbution and modificabon, thunderstorms and fomsdo,
Tropical Cyclones, Temperute Cyclones, weather forecasting,

FRACTICAL

l. Introduction to use of simple westher observation instruments: Thermometer, Barometer, hygrometer,
pnemometer, wind vane, Rain Gauge, Stevenson Screen, Interpretation of weather maps

Drawing of Climograph and Hythergraph, Wind rose diagram.

Drawing of isopleth maps : isotherma, isobars and sohyets

Spatial and temporsl distnbotion of minfall using choropleth techniques and trend graphs

Record & Viva-Voce carries 10 marks

A g e
gl ol

Text Books:
Lal, I S (2006} Climatology, Prayagn Pusiak Bhavan, Allahabad
Lise:

Barry B. G. and Carleton A. M., 2001 Synoptic and Dyeamic Climatology, Roulledge, UK.

Barry R. G, and Corley R. 1., 1998: Aimosphere, Weather and Climaie, Routledge, New York,

Critchficld H. 1., 1987: General Climatology, Prentice-Hall of India, Mew Delhi

Lutgens F. K., Tarbuck E. ). and Tasa D, 200%: The Aimasphere: An [ntroduction io Meteoralogy, Prentice-
Hall, Englewaod Cliffs, Mew Jersey.

Diver 1. E. and Hidore 1. 1., 2002: Climaiology: An Atmospheric Science, Pearson Education, New Delhi.
Trewnrths G. T. and Horne L. H.. 1980: An fntrodvction to Climate, MoGraw-Hill

CGupta L S(2000): Jalvayu Yigyan, Hindi Madhyam Karvanvay Nidishalys, Delhi Vighwa Vidhyalayn, Delbhi
Vatal, M (1986): Bhautik Bhugol, Central Book Depot, Allshabad

Singh. 5 (2009): Jalveyu Vigyan, Prayag Pustak Bhawan, Allahabad

.
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C-3.2 : STATISTICAL METHODS IN GEOGRAFHY

Full Marks — 100
Mid Sem - 15 1hr
End Sem Theory = 60/3 hrs
End Sem Practical — 15/3 hrs

THEORY

LINIT - It
Use of Data in Geography: Spatial and attnbate data, Types and Sources of Data (Dascrcie and grouped, primary
arwd sccondary), Scales of Measarement of dats {Nommal, Crdmal, Interval, Robo). Destnbution of Deis; MNormal
sl Hi-mormal

LIMNIT - 1E:
Descriptive Statistics: Frequency distnibution (grouped and ungrouped data), messures of Central Tendency {Mean,
Median and Maode), Types of Sampling-Random, stratificd, systematic and purposive

UNIT - 1K
Measures of Dispersion {Vanance, Mean Deviation, Sitandard Deviabon and Coefficient of Vanation, Chi-square
Ecst

UNIT - IV
Measures of Association: Produect moment correlation, Rank comrclation, cocfficient of determination and lincar
FEETEssion.

16|Page
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PRACTICAL
Dirawing of histogram, frequency curve and ogive in grouped and discrete data

L.

2. Caleulation & Drawing of graphs showing mean, median, mode in grouped & discrete daks
1. Caleulation of mean deviation, standard deviation, coefTicient of vanation,

4, Practical records and viva —vooe

Text Books:

Mahmood A, 1977: Statistical Methods in Geographical Stadies, Concept.

1.
5 Sarkar, A, (2013) Quantitative geography: techniques and presentations. Orient Black Swan Private Lid., New

Delhi
Reference Books:

Undversity Press.

Yeates M., 1974: An Introduction fo Duantiative Analyiis in Human Geography, McGraw Hill, NY
Silk 1., 1979: Swristical Comcepts in Geography, Allen and Unwin, London

King L. 5., 196%: Stavistical Analysis in Geography, Prentice-Hall

Pal 5, K., 1998: Staniwnics for Geoscientists, Tata McGraw Hill, New Delln

Ebdon [3., 1977: Statistics in Geography: A Proctical Approach.

*oeee <

Hammond F. and McCullagh P. 5., 1978: Quaniitative Techmigues in Geography: An Introduction, Oxfond



Tmmmmmrmmmmmmmmmmmmmmmmmmmmemrmrmmrn, _ _Courses of Studies. Aris (Geography Homowrs)-2021

C-4.3 : ENVIRONMENTAL GEOGRAPHY

Full Marks — 10{
Mid Sem = 15/ 1hr
End Sem Theory — 6003 hrs
End Sem Practical - 2573 hrs
THEORY

UNIT - I:
Environmental Geography — Concepl and Scope, Types and Charactenstics of environment:
Biotic, abiotic and cultural, Environmenisl contrast (Global, Continental, Local) Environmental control and concept
of tolernnce {Light, Temperature, Water, Topography amd Edaphic faciors)

UNIT = 11;
Ecosystem — Concepl, Structure and Functions, Trophic level, food Chain and food web, Biogeo-chemical Cycle
(Nitrogen and Carbon ), Energy flow in Ecosysiem.

UMNIT - 1K
Concept of Biome, Major biomes of the world and their characteristics: Equatorial, Subtropical, Temperate and
Polar, Moture and charsctenistics of environmental pollution of water and air

UNIT - IV:
Environmental degradation; causes and consequences, Environmental conservation methods, programmes and
policies in India, Role of Intermabonal agencies (UNEP, IUCM in environmenial management, concepl and
strategies of sustninable development, Groen Tribunal and its functions in India.

PRACTICAL

Project Work :
Submission of a Project Repont on any environmental problem of global’nationallocal significance

Texi Books:

. Santra, 5.C Environmental Science

2 Singh 5., 1997 Environmenial Geography, Prayag Pustak Bhawan, Allahabad

Reference Books:

Chandna B. C., 2002: Envirommenial Geography, Kalyani, Ludhiona,

Cunninghum W, P. and Cunninghum M. A., 2004: Principals of Environmenial Science; Inguiry and
Applications, Tata Macgraw Hill, New Delhi,

Goudie A., 2001: The Nanire of the Environmens, Blackwell, Oxford.

Miller G. T., 2004: Emvironmenial Sciemnce: Working with the Earth, Thomson Brooks Cole, Singapore.
Odum, E. P. et al, 2005: Fundamentals of Ecology, Ceneage Leaming India,

L - - -



SEMESTER-V

C-5.1 : REGIONAL PLANNING AND DEVELOPMENT

Fall Marks - 109
Vild Sems - | S 10r
End Sem Theary — #8005 hra
Esd S m Practeal - 250 ki
THEORY

UNIT - I
Concept of a BEegon, Typoe of regeen: Formal, Functional and Flanning Reguen,. MNood for Beponal Flanning.
Ernlutios of Regional planning m Inba durmg fine yeaf plans

UNIT - 1
Delecation of Mamning Ergions; Approsches and Methoda, Repionsd dispangy and mmbalssces m India, Flanneg
Regios uf lnds

UNIT - 11k
Tﬁhﬂm&wm Uimrwith: Pule Modcl of Prrgus, Myndsl, Hinchmes, Rostos.

UNIT - IV:
Palivies snd Programs fer Buml snd Regonsl Developmem Mansing in badis. Welfare Programs: [RDP. DPAP.
dﬁnﬁﬁﬂﬁmwmﬂﬂﬂ.wﬂmﬂimwmhm

FRACTICAL
Trampo nctwurk: snakyem - Alf, Beis, Gams ndiees
Mapping regional Disperity based o socio-aonnomic dass

Sapping kevels of dovelopmen besed on s i-ooonomis daia
il Fevedd dnd wivi-veoe

g ol 1l T

Tear Boada:
i Chand, Wiabesh sl V. K. Pari: Regiomal
4. Mishm B F: Ergonal Flaming. Concept Poblishers, New Dodhi

Hanla-
Friedmann I sl Alonee W, {1973): Keponal Policy - Resdmgs o Teory ond Apploationr, MIT Pros,
felymnachunrtis
Flaymes 1, D00H: (evelspenrm Smdies, Polity Shert Immoducoon Senes.
Pt I, 199 Theores of Developmens, The Ol ford Press, Mew Yok
UPHENP 2000 -0 Mumas Dneiopment Rapeort, Oy Uinivenety Pres
Workd Bask 2000 -005: Borld Divelogenr Regawd, O] Universty Pecss, Mew

i

L

C-52 : REMOTE SENSING AND GIS

Fall Marks - 180
Mkl Sem - | & 1kr

THEORY

UNIT -1
Remeote Sensing: Defiminon snd Componeas, EMS snd EMEL. Weave sl Pamicle teary of EMHE, Typea of
platfprms and smsors, Advantages d limitstion of Kemols Soeeng. Esergy inlemechion with Atmosphers md
Eanth Surlsce feanres | Wates, sol and vegesation)

B|Fage

e e S e o i . Sl s (T Ty 1.
LUNIT - 11
Acrial Fhotogrephy, Principles of slerso vision, Geometry of Acisl Pholographs, fmape cloneats end visusd
of sanellie snages.
L'SIT = 1z

(H5: definition and cossponcnts, Types of GIS Dats (Spatial and anribae), Rster s Veeior Dats models, Special
fanctsons of GG15. GPS elemenis and it e

LINIT - IV
Applicasos of RS & GIS in losd wse and lsml cover mmpping. Applicstion in conography and map meking
Mlapping of waier ressurces and Mamaral Vepeianon

FRACTICAL
Stcreoscops viwen using sicreo cards and sdeoEification of ohjocts from cands
Feamier jdeniifienton G el plotograghs witg Pocket sherosssope Mirmr sleftuscope
Fesmure identificaton fimm saelline mmagenes uaing vissal miempretalon
Mgiiration of Odnbe seiebiock idisee map and drowng of few pomt. ke and polygon feshees

B b

il Besk
Lilbesand T. ML Kiefer B W, anad Chipman 1 W, 2004 Remole Seanng and Imoge bekpesimtion, Wiksy,
| Wiley Semimt Fdiion).

Bharia, B. {2002) Remote Sensing and G5, Onfond Universey Press, Mew Dellin

Campkell 1, 2007 feroducio b Remove Semmg, Cuildiond Press

Chamaiyal . (20000 Sudur Sesvedasa Avam Blaugolik Suchns Pranali, Shards Pk Bharwan, ARadabad.
Permen, 1. B 2005} Introduciory Dhgitsd beape Processng: A Hemate Senmng Perspective, Praron Prentice-

Hall,
Foaoph, Ui, 2000 #amslamenmals of Bemowe Senrng Unaod Press Dndin

=y

e SeFP



DSE-5.3 : POPULATION GEOGRAPHY

Full Marks - 100

Mid Sem — 15 1hr

End Sem Theary — 6043 hrs
End Sem Practical = 2573 hrs

THEORY

UNIT-I:
Defining the Ficld, Natre and Scope of population geography, Sources of population data with special reference 1o
Indin {Census, Vital Statistics and N55), Population problems and issucs.

UNIT - 11z
Population Size, Distribution and Growth ~ Factors and Determanants, Thearies of Growth ~Malthusian Theory and
Demographic Transition Theory.

UNIT - 1IE:
Determinants of Population Growth: Fertility, Mortality and Migraton-Measures, determinants and implications of
fertility, mortality and migration.

UMNIT - I'V:
Population Composition and Charscienstics - Age-Sex, Rural-Urban, Literacy, Occupational structure,
Contemporary populstion isucs-Ageing of Population; Declimimg Sex Ratio; HIV/AIDS, Trend of urbanization and
related Problems.

PRACTICAL

Population projection: AP, GP and R.G India method, calculation and graphical display
Drawing of rmiangular diagram snd Lorenz curve

Comstruction of compouwnd and supenmposed pyramids

Calculation and prescntation of populstion growth Raie, infani and neonatal monality reie, matemal mortality
ratio based on supplied data

5. Practical record and Vive-Voce

s Lad B =

Text book:

I, Chandna R. C. and Sidhu M. 5., 1980: An Introdwction to Population Geography, Kalyani Publishers,
Rendinmg Lise:

€  Barrett H. R., 1995: Population Geography, Oliver and Boyd.
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C-6.1 : DISASTER MANAGEMENT

Full Marks — 100
Miid Sem - 15/1hr
End Sem Theory = 6003 hrs
End Sem Practical - 253 hry
THEORY

UNIT - It
Concept of Hazards and Disasters, Matural and manmade harards, Types of hazards, Concept of Yulnerability and
risk, prevention, mitigation and mansgement.

UMNIT - 11
development. community based dissster preparedness, Bole of vanous stake holders (NGO, GO, NDMA, NITMM,
NDEF, DDREAF and OSDMA) in disaster management,

UNIT - T1E:
Detail sudy of mature, charscienistics aml management of natural harards: Flood, Cyelone, Drought, Earthiguake,
Tsunami snd Land Slide

UMNIET - I¥:
blan made harards and disastiers, causcs sd impacts; Fue barands, mdustnal hazands and noclear hazands, Salient
fentures of India’s disaster management podicy.

PRACTICAL

Project work — Preparation of & case study report on o specific harard ! dissster based on litersture review and or ficld
work

Texi books:!

R Singh, Savindar (2009); Dhsaster Management
Reference books:

&+ Mishra B.) | Natural harards and disasier management
%  Sundar [ & Sezuiyan T ; Disaster management

- Verma : Encyclopedia of Dhsasier managcment

4  Eye Publication : Vulnersble India

< Sinha. A, — Disaster management, United Press

%  Singh R.B - Risk Assessment and Vulnerability analysis.

DSE-6.3 : URBAN GEOGRAFPHY

Full Marks - 100
Mid 5em = 15/1br
End 5em Theory - 6003 hrs
End 5%em Practical - 253 hrs
THEORY
UNIT - I:
Urban geography: Introduction. nature and scope; histary of urbanization, Trends and Patterns of Urbanization i
developed, developing countries, workd and India.
UMNIT - 1L
Functional classification of cities; Quantitative and CQualitative Methods, Christaller Theory, Morphology of Urban
Settlements & Urban Sphere of Inflluence and umland, concept of CBD, rural-urban fringe.
UMNIT - 111:
Theories of urban growth, Urban Isswes: problems of housing. slums, civic amenitics {water and transport), Air
Pollution and Moise Pollution,
UNIT - IV:
Case studies of Delhi, Mumbai, Kolkata, Bhubancswar and Chandigarh with reference to city planning and Urban
Issues.

PRACTICAL

Functional classification of towns
Projection of urban populatron

Delimitation of C.B.1 and umland

Cirmvity and population potential model.
Practical Record amd Yiva-Voce (10 marks)

A e G g ==
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C-1.2 : LOGIC AND SCIENTIFIC METHOD

Full Marks - 100
Mid Sem — 20/Thr
End Sem — 80/3 hrs

UNIT - Iz

Definition of Logic, Laws of Thought, Deductive and Inductive Arguments, Validity & Soundness of Argumenis
UNIT = 11:

Claggification of Propositions {from nmd-p-mm of Quahty & Cuantity), Distnbuton of Terms, Squane of

oppositions, [nterpretation of categorical proposition
UNIT = INI:
Inference- Immediate Inference (Conversion and Obversion), Mediste Inference (Syllogism): Figure & Moods,
Testing of Validity of Arguments by syllogistic Rules
UNIT - IV:
Inductive Reasoning & Scientific Enquiry: Causation & Mills Experimental Methods

Prescribed Book:

I Cohen & Magel- Introduction to Logic & Scientific Method.

Boaks for Reference:

< Copi, Cohen & Mac Mahan- Introduction to Logic (14 Edition)

o Alex Rosenberg- Philosophy of Science: A Contemporary Iniroduction
o John Hospers: An Introduction 10 Philosophical Analysis.



C-2.2 : SYMBOLIC LOGIC

UNIT - It
Chapter- | Introduction
Chapter- [I-The Calculus of Propositions
UNIT = II:
Chapter-1Il Calculus of Propositions {Sec | to 6)
UNIT - I1I:
Chapter-IV Calculus of Propositions (Sec 7 to 9)
The Elements of Predicate Calculus (Section | 109 of chapier V)
UNIT -1V:
Appendix (Sec-1 to Sec-1V)

Prescribed Books:
i. Basson & O Corner: Introduction to Symbolic Logic

Full Marks - 100
Mid Sem - 20/1hr
End Sem — 8003 hrs



SEMESTER-III

C-3.1 : ETHICS
Full Marks - 100
Mid Sem - 2W1hr
End Sem — BV hrs
UNIT - I:
Definition, Mature & Scope of Ethics, Ethics in relation to Politics, Seciology and Religion
UNIT - II:

Distinction between moml and non-moral sction, Moml and feciual Judgement. Object of Momal Judgement.
UNIT = I11:

Theories of Morality: Hedonism, Utilitarianism, Rigorism
UNIT - IV:

Theories of punishment; Retributive, Reformative and Preventive theory.

Prescribed Book:

l. J. N, Sinha- A Manual of Ethics

Books for Reference:

b W, Frankena— Ethics

- William Lily- An Introduction 1o Ethics



GE-4.4 : INDIAN ECONOMY - 11

Full Marks - 100
Mid Sem - 20/1hr
End Sem - 58/3 hrs

UNIT - I: External Sector in India
Trends, Composition & Direction in exports from and imports of India; Problems of Balance of Payment: Causes of
deficit in BOP & measures 1o comrect it; Trede Policy- Export Promotion Vs Import Substitution; Foreign Trade
Policy of India; WTO and India.

UNIT - 1I: Financial Markets in India
Commercial Banking in India- Nationalization of Banks; Lead bank scheme and branch expansion; RBI -
Functions, Monetary Policy; Development Banking- IFCLIDBI, SIDBI and NABARD

LUNIT - 110 Indian Public Finance
Public Expenditure-Growth and Composition, Causes of Growth of Public Expenditure i India: Tax Revenue of
Central and State Governments; Concept of VAT; Deficit Financing in India-Revenue, Budget, Fiscal and Primary
Deficits: Purpose and Effects of Deficit Financing: Indias Fiscal Policy-Objectives.

UNIT - IV: Current Challenges Facing Indizn Economy
Inflation — Causes, Consequences and Anti-inflationary Policy; Poverly — Poverty line and Estimates, Major
Poverty Alleviation Programmes; Environmental Degradation — Growth and Environment; Population Growth and
Environment; Environment Policy; Economic Reforms- Globalization, Macroeconomic Stabilization, Structural
Reforms, and their impact on the Indian Economy; Foreign capital and MNCs-Role and consequences.

Text Book:

I Misra, 5. K. and Pun V. K. Indian Economy — Its Development Experience. Himalaya Publishing House,
Mumbi.

Reference Book:

* Dutt R. and Sundharam K. P. M. Indian Economy. 5. Chand & Company Ltd., New Dethi.

o Basu, Kaushik (2016): An Fconomist in the Real World: The Ari of Policy Making in India, Penguin.



DSE-5.3 : PHILOSOPHY OF BHAGAVAD GITA

Full Marks — 108
Mid Sem - 21 br
End Sem — 8003 hra
LINWIT = I:
Dharma:-%amadharma, Swabhava, Swadharmo- Paradharma
LiWNIT - 10z
Karma:-Classification of Karma; Niskama Karma, Lokasamgraha
UNIT - I11:

Inana:- Distinction between Inana and Vijnana, Criteria of True Knowledge (Buddhi Yoga & Inana Yoga), Kshetra,
Kshetrajna, Purusottama. Sattvika, Rajasika and Tamasiks Jnana

UNIT - IV:
Bhakti Yoga:- Four kinds of devodee, Characteristics of ldeal Bhakti- Saranagati & Prapattikrupa {grace); Relation
between Bhakn Yoga & Jnana Yoga

Prescribed Books:

L The Bhagavad Gita- 5. Radhakrishnan (Trs & Ed)

Books for Reference:

< Concept of Yoga in the Gita- 5. C. Panigrahi

Bhagavad Gita & Modern Life- K. M. Munshi & R R. Diwakar

The Lond Speaks (2016)- B. K. Tripathy

Srimad Bhagavad Gita Bhasva of 5n Sankaracharyva- A. G. K. Warrier (Trs)
The Ethical Philosophy of Gita- P. M. Srinivasachan

LR R



C-6.2 : APPLIED ETHICS

Full Marks — 100
Mid Sem — Z00Thr
End Sem — §0/3 hrs

UNIT - 1:
What iz Applied Ethics: Nature & Scope of Applied Ethics- Ethical
Theones- Deontology, Relativism & Subjectivism
UNIT - 11:
Taking Life: Animals- Animals nights, Reverence for life
Taking Life: Humans- Types of Euthanasia, Abortion
UNIT — 10
Environmental Ethics: Anthropocentricism, Non-anthropocentricism, Deep Ecology
UNIT - TV:
Professional Ethics: (a) Business Ethics- Rights and Obligations (b) Bio-medical Ethics- Hippocratic Oath, Rights
and Obligations of Health- Care Professionals, Doctor- Patient-Relationship

Prescribed Book:

1. Peter Singer- Practical Ethics

Books for Reference:

o 1. Jagadeh- Bio-medical Ethics

4  Tom Regan - Animal Rights

° 1. P. Theroux- Ethics: Theory & Practice
o P.K Mohapatra : Ethics and Society



C-1.2 : CONSTITUTIONAL GOVERNMENT AND DEMOCRACY IN INDIA

Full Murks - 184
Mid Sem - 2001 hr
End Sem = 803 hrs

Introduction: This course acquainiy students with the Constinutional design of state siructures and instimtions, and
iheir acinal working over fime. The Indimn Constitwlion occommodates conficiing impulses fof liberty and jurdice,
fevriterial deceniralizotion awd @ strong union, for insfance) wirkin isell The course roces the embodiment of some of
these confficts in constitetional provisions, and shows how these haw played owt in political practice. It further
encourgges @ shudy of sate insfiubions in their mutual imeroction, aad v inderaction with the larger exing-
conzhnienal sriroament

UBIT-1: The Consthiuwent Assembly and the Constituthon

i, Formation and working of the Constituent Assembly

i1, The Philosophy of the constitution: The Preamble and its Features,

iit, Fundamental Rights, Directive Principles of State Policy, Fundsmental Duties
LNIT-1E: Organs of Governmeni

i. The Legislature and the Executive

. The Jodiciary: Supreme Couwrt and High Courts

E|Page
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LUNIT-111: Federalism

. Federlism: Cenire-Sinie relations
ii. Recent tremds in federalsm

UNIT-1V: Decentralization

i. Panchayati Ray Institutions: Composition, Powers and functions of Gram Panchayst, Panchayat Samit and Zilla

Parshad, Grum sabha & Pall sabha.

i, Municipalities: Compoartion Powers and function of Municipal Corporation, Municipal Council and Notified

Area Council

Tiexr Books ;

P n e s g

|
1

G, Austin, {2010} “The Indisn Constitution: Comerstone of a Mation ", Mew Delhi, Oxford Uiniversity Press, 15%
primt.

K. Bhargava (ed.) * Politics and Ethics of the Indian Constitution”, Mew Dethi. Oxford University Press.

[, Basu, (2012} *Introduction o the Constitution of India®, New Delhi, Lexis Mexis,

5. Chaube, (2009) *The Making and Working of the Indian Constitution”, New Delhi, Mational Book Trsa.

Gi. Austin, [2000) *Working s Demoacrstic Constitution”, Mew Diethi, Oxford University Press.

B. Shankar and V. Rodrigues, (2011), “The Indian Partiament: A Democracy st Waork'. New Dielhi: Oxford
Universaty Press,

P. Mehta and N. Jayal (2010) (eds.) *The Oxfiord Companion 1o Politics in India’. New Delhi, Oxford University
Press.

Reference Books ;

* &+ + S

Mehra and G, Koeck (eds.) *The Indinn Parlisment: A Comparstive Perspective’, New Delhi, Konark.

B. Kirpal et.a] (eds.} ‘Supremes but not Infallible: Essays in Honour of the Supreme Court of India’, New Delhi,
Crford University Press.

L. Rudolph and 5. Rudolph, (2008) ‘Explaming Indian Institutions: A Fifty Year Perspective, 1956-2006",
Volume 2, Mew Delbi, Oxford University Press.

M, Singh, and R, Saxena (2011) (eds), “Indian Politics: Constitutional Foundstions and [nsttutional
Functioning', Delbi; PHI Leaming Private Lid,

K. Roy, C, Saunders and |, Kincaid (2006) {eds.} *A Global Dialogue on Federalism’, Volume 1 Montreal,
Queen's University Press



C-3.2: INTRODUCTION TO PUBLIC ADMINISTRATION

Full Muarks — 100
Mid Sem = 20Thr
End Sem = 8003 bry

Introduction: The course provides an mtrodection o the discipling of public admiatironion. This paper encompaises
public pdminisration in iy hisvordcal comtent with an emphasis on the varios clessicnl aad coniemporary
consgrvation ard how the call for greater democranization iv restreciuring public administranion. The cowrse will also

atfemipd fo provide the studenty @ comprehensive wadersfanding on comfemparnary admiriziranve developmans.

UNIT-1 : Pablic Administration o a Discipline
(i} Meaning, Scope and Significance of the Discipline, Public and Private Administraizon
(i} Ewvolution of Public Administration as a disciphine
UNIT-11: Theoretical Perspectives
Clasmical Theories
{i} Beiennfic management (F. W. Taylor), ldeal-type barcancracy (Max Wieher)
{ii} Administrative Managemeni {Gullick, Urwick and Fayol)
UNIT-111: Neo-Classical and Contemporary Theories
(i} Human Relations theory (Elion Mayo]. Rational decision-making (Herbert Simon)
(i} Ecological approach (Fred Riggs), Innovation and Entreprencurship (Peter Diucker)
UNIT-IV: Public Policy and Major Approaches in Public Administration
{1}  Pablic Policy-Concept and approaches, Formulatson, implementation and evaluation
(i} Mew Public Admimistration, New Public Management, New Public Service Approach
(i1} Good Governance, Feminist Perspectives in Governance

Texi Books:

L. B. Chakrubany and M. Bhatscharya [eds), "Adminstrative Change and Innovation: A Reader’, Mew Delhi,

O fiard Universaty Press.

Basu, Rumki, {2014) 'Public Adminmtration: Concepts and Theories', Sterling Publishers, New Delli

D. Ravindra Prassd, Y. Pardhasaradhi, ¥. 5. Prasad and P. Satymarayana, (2010)

(eds. ) " Administrative Thinkers’, Sterling Publishers.

J, Shafricz, and A, Hyde, {2004) {eds.} "Classics of Public Administration®, 5 Edition. Belmont, Wadsworth.

M. Bhattacharya, [2008) ‘Mew Horizons of Public Administration’, 5* Revised Edition. Mew Delhi, Jawahar

Pablishers.

M. Bhattacharya, (200 1) “Mew Horizons of Public Administration”, Mew Delhi: Jawshar Publishers.

H Bhattacharys, (2012) *Restructaring Public Administration: A New Look®, New Dethi, Jowahar Publishers,
M. Henry, (2013) “Public Administration and Pubhic Affam”, Ihh:dﬁm.hl:tinnr Pearson,

0, Ehlfnu.l and Hyde, A., (1997} (eds.) "Classics of Public Administration’, 4% Edition. Forth Worth, Hartcour

Eal o o

= o e

Brace, TX.

Reference Bovks:

] B. Chakmbarty snd M. Bhattacharys (2003) {eds.), Public Adminstration: A Resder’. New Delhs, Oxford
University Press,

IE|Page



C-33 : PERSPECTIVES ON INTERNATIONAL RELATIONS

Fiill Marks - 104
Mid Sem = 20/ Thr
End 5em = 8873 hrs

Introduction; This paper seels o equip students with the baxic ntellecmal lools for wndersianding Internationasl
Relations. It introdwces students to some of the most imporiant theoreticol approaches for shudying infernational
relations. The course beging by hisrorically contermmalizing the evaliinion of the intermanonal siare sysiem before
dizeussing the agency-sirecture problem through the levels-of analyss approsch. Afier having et the parameiers of
rhe debare, studenty are iniroduced o differear theories in Inmernanional Redenona, It provides a fuinly comprehendive
overview of the major political developmenis and events sioriing from the rwentieth century, Studentr are expecied 1o
learn abeur the bey milestones g world hisiory and eguip them with the iools o undersioad and anclyze the s from
different perspectives. A key objective of the course 5 o make mudenty aware of the impliclr Euro-ceniricinm of
Frrermational Relotions by highlighting corain specific perspeciives from bhe Global Sowrh.

UNIT-I: Studying International Relations

(i)

International Relstions: Meaning. Scope and Evalution, Emengencee of Iniemalional State System

(i) Matsomal Interest-Key Determinants of Intemational Relations
(i} Power-Cormerstone of Intermatonal Relatsons
LNIT-1I: Thearetbcal

(1)

Peripeciives
Classical Reslism & Neo-Realism, Liberalsm & Meo-liberalsm

(i) Marxist Approsches, Feminisi Perspectives, Euro- centricism & Perspective from the Global South
UNIT-II1: An Overview of Tweatieth Century IR History-1

(1

World War I: Couses & Consequences, significance of Bolshevik Revolution

(if) Rise of Fascism & Mazsm, World war [[-Causes &Consequences
UNIT-1V: An Overview of Twenticth Century TR -11

(i)

Codd War Evolution& Differemt Phases (4 Lectares) Disimegration of USSR

{11} Emergence of the Third World, End of the Cald War

Text Books:

[

Basu, Rumki (2012} (ed. ) *International Politics: Concepts, Theories and lsswes”, Mew Delhi.

Baylis & 5. Smith (2002) (eds.), ‘The Globalization of World Politics”, Oxford University Press, UK, 4°
edition, 2007 W. Bello, Deglobalization, Zed Books, London.

M. Nicholson, (22} ‘Inernational Relations: A Concise Imtroduction’, Mew York, Palgrave.

P. Viotti and M. Ksuppi, {2007) “lnternational Relations and World Politics: Secunity, Economy, Identify”,
Pearson Edwcation,

R. Inckson and G. Soremsen, (2007) “Introduction to Inernational Relstions: Theorics and Approsches”. Yed
Edation, Oxford, Oxford Uiniversity Press.

5. Joshum. Goldstem and J. Pevehouse, [2007) *Internatonal Relations”, New York, Pearson Longman.

Reference

#* & Bd

Calvocoresss, P, {2001 ‘World Politics; 19452000 ", Essex, Pearson.

D::p, ﬂimi- ﬁ'ﬂ]ﬂ {ed.}, *Sustamahle Dzu':lnpru:rl: F‘:I:pu:ln'ﬂ amd Iu'li.l.lim', ICF AL Unwup‘l:_l,r Press,
Hyderabad,

K. Baooih and 5, Smith, (eds), “Iniemational Relabions Theory Today®, Peansylvamia, The Penmsylvania State
Uniwersity Press.

M. Senith and K. Linke {2000] (eds. ). *Perspectives on Warkdl Polities’, New York, Rowtledpe
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C-4.1 : PUBLIC POLICY AND ADMINISTRATION IN INDIA

Full Marks - 100
Mid Sem — 2 Thr
End Sem — §0/1 hirs

Introduction: The paper secks to provide an introduction fo the interface between public policy and administration in
India. The essence of public policy les in iy effecivensss in iraaalating the goverming philosoply ime programs and

policies and making it a pari of the communiny living. fr deal with ssuer of decentralization, financial menagement,
cinizeis aned admialeiranion and soclal welfare fron o meb-wenlern permpeciive

UNIT-1: Public Policy
{1} Definition, charactenstics and models
(i) Public Policy Process m India
UNIT-11; Decentralization
{i} Meaning, significance, types and approaches io decentralization.
{if) Local Self Governance: Rural and Urban
UNIT-111: Bedget and Sockal Welfare Administration
(i} Concept and Significance of Budget, Budget cycle in India, Types of Budgeting
(i) Concept and Approaches of Social Welfare,
(i} Social Welfare Policses:
{8} Eduwecation: Right to Education,
(b} Healih: Mational Health Mission,
(¢} Foad: Right 1o Food Security,
(d) Employment: MMREGA
UNIT-1 ¥: Chiizen and Administration lnierface
(i) Public Service Delivery Sysiem;
(i) Redressal of Public Grievances: RTI, Lokpal, Citirens” Chaner and e-Crovernance

Text Books:

B Basu Rumki (2015) “Publi Admimisirsbon in Inda Mandaies, Performance and Future Perspectives’, Now
Delhi, Sterling Publishers

Bidyut Chakrabarty, {2087} ‘Reinventing Public Administrabion: The Indian Experience’, Oment Longman,
Henary, M. (1999} 'Public Administration and Poblic AfTsirs’, BMew Jersey, Prentice Hall

Jean Dreze and Amartys Sen, [1995) “Indin, Economic Development and Social Opportunity’, Oxford, Oxford
Universify Press.

K. B. Denhardt and 1.V, Denbardt, (2009) “Public Admmistration”, Mew Delhi, BrooksiCole

Satyajit Singh and Pradeep K. Sharma (2007) (eds.) "Decentralization: [nsttutions and Politics in Rural India’,
O ford University Press, New Delhi.

7. Singh, 5. and Sharma, P. (2007} (eds.) ‘Decentrabzation: Institutsons and Politscs m Rural lndia . Mew Delhs,
Oxford University Press.

Vs Deva, (2005) *E-Governance In India: A Reality”, Commonwesith Publishers.

Vijaya Eumar, (3012) ‘Right wo Education Act 200%: lis lmplementation as o Social Development in India®,
Dwelhi: Akansha Publshers.

Reference Books:

“World Development Report”, { 1992) World Bank, Oxford University Press,

Anderson, | [975) "Public Policy Making', Mew York, Thomas Mebon and sons Lid.

Gabriel Almond and Siduey Verba, (1965) “The Civic Culture”, Boston, Litthe Brown.

J.Dweze and Amariya Sen, (1997) “Indian Development: Selected Reponal Perspectives”, Oaford, Clureland

Press

Jayal, N.G (1999 ‘Democracy and The State; Welfare, Secular and Development in Contemporary India®,
O fiord, Ohcford University Press.

Jugal Kishore, (2005} Matsonal Health Proprams of Indis: MNational Policies snd Lepislstions, Cemtury
Publicati

ol B o o

o

Lee and Mills, {1983} “The Economse of Health In Developmg Countries®, Oxford, O ford University Press.

M. Howlen, M. Ramesh, and A Perl, (2000), “Sudying Public Policy: Policy Cyveles and Policy subsystems’,
Irdd edithon, Oxlond University Press, New Dethi

borma Mukhopadhyay amd Madbu Parhar {2007) {ed ) ‘Educanon in India: Dynamecs of Development® Mew
Deelhi, Shipra Puhlications.

Maarabian Bave, (2001 ) *Development Policies and Adminisiratson in India’, Delhi, Uppal Publishers.

B. Putnam, {1993} ‘Making Democracy Work ", Princeton University Press,

T. Dye, { 2002} ‘Understanding Public Policy'. New Delhi, Pearson

United Mation Development Progmmme, [ 1997) “Reconceptualising Govemance”, Mew York

Y. Divor, {1989) *Pablic Policy Making Recxamined”. Oxford, Transsction Publication,
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C-4.3 : GLOBAL POLITICS

Full Marks - 100
Mid Sem - 20/1hr
End Sem - 883 hra

Introduction; This course introduces students fo the key debates on the meaning pnd natwre of globalizarion by
addressing v polincal, sconomic. sochal cultvral and echnological dimensions. fn keeping with the mosr importont
debates within the globalization discourse, §f impart an wadersfanding of the working of the world ecomony, i3
anchors and resisiences offered by global social movemens while analyziag the changiag aarre of relaiionzhip
berween the siate and ransational ocfors and senworks. The course alio offers insights fato key conlemporary global
iarires such ai the proliferanion of auclear weapons, ecologionl isiues, mermanonal lerroriom, and human securiy
before concluding with o debaie on the phenomenon of global governance.

LINIT=1; Globalization: Conceplions

(1) Understanding Globalization and is Alicrnative Perspectives, Mon-Proliferation Regimes

{u) Global Economy: lis significance & anchors of Global Pobitical Economy: IMF. Waorld Bank, WTO, TRCs
UMNIT-11: Globalizstion: Perspectives

{1} Polmicel Debaies on Sovereigaty and Termtosiality

(i) Culwral and Technological Dimensons

{ui} Glohal Resistances (Global Social Movemenis and NGOs)

(iv) Ecological Issees; International Envvironmentsl A greements, Climate Change
LUNTT-111: Contemporary Global Issees-1

(i} Proliferation of Moclear Weapons

(it} International Terrorsm: Non-State Aclors and State Terrorsm; Post 3011 developments
UNIT-1V: Contemparary (lobal [sues-11

(1) Migration & Human Security

{uj Global Shifis: Power and Covernance

el

ext Boaks:

S G Rier, (2010) “Globalization: A Basic Text’, Susses: Wiley-Blackwell

M. Strager, (2009) “Globalization: A YVery Short Infroduection”, Lomdon, Oxford University Press.

Heywood, (201 1) ‘Global Politics’, New York, Palgrave-McMillan.

1. Baylis, 5. Smith end P. Orwens (201 1) {eds.) "Globalization of World Politics: An Introduction io Intemnational
Relations', New York, Oxford University Press.

W. Ellwood, (2005) “The Mo-nonsense Guide 1o Globalization®, Jaipuar, Fawal Publications.

D. Held and A. MoCirew (20040 (eds. ) “The Global Trans-Formations Reader”, Cambridge, Polity Press.
Reference Books:

A Marlikar, (2005) *The World Trade Organization: A Very Short Introduction”, New York, Oxford University
Press.

Goldstein, {20046] *Intermational Relstions’, New Delhi, Pearson.,

P. Hirst, . Thompson and 5. Bromley, {2009) *Globalization in Question”, Cambridge, Polity Press.

D Held et al, (1999 “Global Transformations: Polities, Eoonomics and Cultere’, Califomia, Stanfond
Unawersity Presa.

F. Lochner and J. Boki {od.), (2004) “The Globalization Reader’, London, Blackwell. (WTO).

G Rirzer, (20010) "Globalization: A Basic Text®, Sussew, Wiley-Blackwell.

T. Coha, (2009) *Global Political Econony’, New Delhi, Pearson.

. Held and A. MeGrew (eds ), (202) “Global Transformations Resder: Politics, Economics and Culture’,
Cambnidge, Polity Press.

A, Vanaik, (ed ), (2004) “Globalization and South Asie: Multidimensional Perspectives’, Mew Dielhi, Manchar
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DSE-6.3 : INDIA'S FOREIGN POLICY IN A CHANGING WORLD

Full Marks — 1)
Mid Sem - 2001 hr
End Sem — B3 hrs

Introduction: This course 5 eljecthve 5 fo reoch students the domestic sowrces and the sirucivral constrains or the
penesis, evolution and practice of India's foreign policy, The endeavour is 1o highlight integral linkages berween the
‘damesiic ' and the 'inl.nm‘l‘innnf'mjﬂﬂ: dlﬁ&%ﬂq@m‘mﬁmm .ﬂtdlmdtﬂmﬂ:ﬂ.lpnd'

M|Page
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ke correxponding changes ai ihe infermanional fevel Smadems will be instructed on fadia s shifing idewnity as a
posicoloaial sigre fo ithe comemporary dynamics of fadia aitempiing io corve i idemiin ar an agpiring power '
Madia's evolving relations with the superpovwers disring the Cold War and afier, barpaining srategy ond poaifioming in
imfermanionad politics frcilitate an pndersianding of the changing pasitions and developmeat of Indio s role ar o global
plaver since indepeadence.

LNIT-1 : India's Foreign Policy in & changing world
(i} [India's Foreign Policy: Major bases and determinmmis
{ii} India‘s Foreign Policy: Postcolonial Perspective
UNIT-11 : India’s Relation with U5A& Rusnis
(i) [India’s Relations with the LUSA
(i} India’s Relation with USSR/ Russia,
UNIT-111 : Indis-China Relations, Indin and South Asia
(i} India-China Relations
{1} India ond South Asia: SAARC, Look East Policy, Act East Policy
UNIT-1V : Inadin wnd Contemporary World
(i} Imdia as an emerging Global Power, Myth and Reality
(i} India n the Contemporary World

Texi Books ;

I, Appadorsi, A. and M.S. Rajan(1988), ‘India’s Foreign Policy and Relations’, New Delhi, South Asian
Publishers Pvi, Lid.

- Bahadur, Kalim (ed.) (1986), *South Asia in transition: Coaflicts and Tensions', Mew Diekhi, Patriods,

3. Bandvopadhvaya, 1. (2006), *The making of India"s Foreign Policy”. New Delhi, Allicd Publishers Pvi. Lid

4 Banerjes, ALK, (ed} (1998), “Securnity isswcs i South Asia: Dosnestic amd External Sources of Threats o
Security”, Caleutin, Minerva,

5 Bidwai, Praful ard Achin Vamaik (eds. ) (1999), ‘South Asis on & Short Fuse: Muclear Politics and the Futere of

Cilobal Dissrmament”, Mew Delha, Orxford University Press.

D. Scatt (2011) (ed.). "Handbook of India's International Relations', London, Routeledge.

Du, ¥.P. (2007}, *Indin’s Foreign Policy Since Independence”, New Dellhi, Natsonal Book Trust,

Tellis and 5. Mirsk (2013) (eds.), *Crux of Asin: China, India, and the Emergmy Cilobal Onder”, Carnegic

Endowment for international Peace, Washington.

Reference Booky

A. Ganguly, 5. snd Rabul Mukherji (201 1), Indis since 1980, New Dethi: Cambridge University Press.

Ghosh, Partha 5. {1 989). Cooperation and conflict in South Asia, New Delhi: Manohar,

Gould, H.A. and Sumit Ganguly (eds.) (1993), The Hope and the Reality: U.S.-Indian Relations from Roosevelt

bt Reagan, New Delhi: Oxford & IBH.

Ciujral, LK. (1998), A foreign policy for India, Delhi: External publicity division, MEA, Government of India,

Mansingh, Surjeet {1984), India’s search for power: Indirn Gandhi's foreign policy, 1966-1982 Mew Delha;

= 3
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Sage.

Muni, 5,10, (2010}, India’s Foreign Policy the democracy dimension, Mew Delhi: Foundation Books,

Muyar, B.R. and T.V. Poul {2004}, India in the world order searching for mapw power status, Mew Delhi:
5. Cohen, (2002} fndie: Emerging Power, Brookings |nstiation Presa.

5. Mehrotra, {15990} ‘Indo-Soviet Economic Relations: Geopolitical snd ldeological Factors®, in fadia and the
Soviei Union: Trade and Techaology Trongfer, Cambrulge University Press:

Cambradge.

Sengupla, Bhabani | 1998), Fuleram of Asia relatons among China, India, Pakttan and the USSR, Mew Delhi:
Konark Publishers,

W. Anderson, (3011} "Domestic Roots of Indisn Foreign Policy”, in W, Anderson, Trvsts with Democracy:
Falitical Proctice in South Asin, Anthem Press: University Poblishing Online.
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DSE-5.3 : INTRODUCTION TO HUMAN RIGHTS

Full Marks — 100
Mid Sem — 2 Thr
End Sem — 80073 hirs

Introduction: This course attempts to build an understanding of human nghts among students through o study of
wve perspective. It is important for students (o see how debates on human rights have taken
distinet forms historically and i the contemporary world, The course secks 1o anchor all issucs in the Indian context,

and pulls out snother country to form a broader comparative frume,

UNIT-1: Human Rights: Theory and Institutionalization

i)

Understanding Human Right

{ii) Three Generations of Rights
UNIT-1I

(i)

Universal Declaration of Human Rights

UKIT-IN

(i)

Rights in Natwonal Constitutions: South Afrmics amd Insdia

UNIT-1V

(i)

International Refugee Low, Intermational Humanitanan Law

Text Books:

#*I'##E.'"'?‘}":"':"‘!‘":‘

Alston Phalip (1995), *The United Nations and Homan Rights-A Cntical Apprassal’, Oxford, Clarendon.
Baxi, Upendra (1995) (ed ), “The Right to be Human®, Delhi, Lancer,

Beethnm, David {1987} {ed. }, *Politics and Human Rights®, Oxford, Blackwell.

Desai, A R. (1986) (ed), ‘Violations of Democratic Rights in India’, Bombay, Popular Prakashan.
Evans, Tony (2001}, *The Politics of Human Rights: A Global Perspective’, London, Pluto Press.
Hargopal. G. {1999) *Political Economy of Human Rights”, Hyderabad, Himalaya.

1. Hoffman and P, CGroham, (2006} * Introduction 10 Political Theory, Delhi, Pearson.

Boaks:

Kothari, Smitu and Sethi, Harsh (1991) {eds.), *Rethinking Human Rights', Delhi, Lokayan.
Sakscnon, K.P. (1999) {ed ), "Human Rights: Fifty Years of Indwn's Independence”, Delha, Gyan,
Subramanian, 5. (1997), ‘Human Rights: Intcrnational Challenges’, Delkbi, Manas Publications.

Vistaar Iyver, V.R. Krishna (1999}, ‘The Dinlectics and Dynamics of Human Rights in India’, Delhi, Eastern

Law Houss.
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C-1.2 : MATHEMATICAL METHODS FOR ECONOMICS - 1

Full Marks — 104
Mid Sem - 20/Thre
End Sem - 80/3 hry

UNIT - I: Preliminaries and Functions of one Resl Variable
Sets and set operations; Cartesian product; relations; functions and their properiics; Number sysicms
Types of Functions- constant, polynomial, rational, exponential, logarithmic, Graphs and graphs of functions; Limit
and Continuity of fusctions; Limit theorems

UNIT - 11: Derivative of a Function
Hate of change and dervative; Derrvative and slope of a curve; Continuity and differentiability of a function; Rules
of differentintion for & function of onc variable; Application- Relationship betweoen total, average and marginal
functions

UNIT - 11I: Functions of twe or more lndependent Variables
Partial differentiation techniques; Geomefric inlerpretation of partial derivatives; Partial derivatives in Economics;
Elasticity of a function — demand and cost clasticity, cross and partial clasticity

E|Page

UNIT - 1V H-rﬂtn and Determinanis

Mairices: concepl, types, matrix algebra, iranspose, inverse, rﬂ,mmmﬂvw
problems using properties of determinants, selution 1o & system of equations - Crammier’s rule and malrix inversion
methad

Text Book ;

A. C. Chinng and K. Wainwright (2005): Fundamenial Methods of Mathematical Economics, McGraw Hill
International Ediion.

Reference Book :

L

K. Sydsacter and P. J. Hammond (2002} Marhemarics for Econemic Analysi. Pearson Educational Asia



C-2.2 : MATHEMATICAL METHODS FOR ECONOMICS -1

Full Marks — 180
Mid Sem — 201 hr
End Sem — BO3 hirs

UNIT - I: Linear models:
Imput- Cutpat Model: Basic concepts and structure of Leontiels open and state Input-Output model; Solaton for
equilibrium ocutput in a three industry model; The closed model.

UNIT = 11; Second and Higher Order Derivatives and Iniegration:
Technique of higher order differentiation; Interpretation of second denvative;, Second onder denvative and
curvature of a fumction; Concavity and coavexity of functions; Points of nflection, Derivative of Implucit Functon;
Higher Order Partial Dervative,
Indefinite Integrals; Rules of Integration; Techniques of Integration: Substitution Rule, Integration by parts, and
Partial Fractions; Definrte Integral — Area Interpretation.

UNIT - 111: Single and Multivariable Optimization:
Dptimum valwes and extreme values; Relative maximum and mimmum; Neceasary versas sufficient condions -
First and Second derivabive fests (using Hessian Determinants); Economic applicatons thereof, First and second
order condition for extrema of multivariable functions; Convex, functions and convex sets,

UNIT - 1IV: Optimization with Eqaality Constraimis:
Effects of a constraint; Finding stationary valee — Lagrange-Multiphier method {Two vanable single constraimi case
only): First ond sccond order condition; The Bordered Hessian determinant.

Text Book:

1. A, C. Chiang and K. Wainwnght (2005} Fundamental Methods of Matkemarnical Ecomomics, McGrow Hill
Internaticnal Edition.

Reference Book:

% K. Sydsacter pnd P, J. Harmmond (2002): Mathematics for Economic Analysis. Pearson Educational Asia

11|Page



C-4.3 : RESEARCH METHODOLOGY
Full Marks - 108

Mid Sem - 20V1kr
End Sem — B0/3 hrs

UNIT - I: Basics of Research
Introduction to Rescarch: Meaning, Objectives, Motivation, Types. Approaches, Significance, Research Process,
Criterin of Good Rescarch; Qualities of n Good Researcher, Research as a Career

UNIT - II: Research Problem
Defining the Research Problem: What 15 a Research Problem? Selecting the Problem, Necessity of Defining the
Problem, Technique Involved in Defining a Problem; Research Design: Meaning, Need, Features of a Good Design,
Imporiant Concepls Relating to Research Design, Different Research Designs, Basic Principles of Experimental
Designs

UNIT - I01: lssues in Research
Measurement in Research, Measurement Scales, Sources of Emor in Measurement, Tests of Sound Measurement,
Tn-:hmqm of Measurement Tools, Scaling and Important Scabing Technique Research Ethics: codes and ethics,
permissions o research, responsibilities, confidentiality, feedback, participatory research; Research Proposal and
literature review: research proposal, review ol Berature, levels of amalysis, using the library and internet,
ahstracting, word processing, plagiansm, Concept of [PFR

UNIT = I'V: Actions in Research
Englizh in report writing: words, sentences, paragraph, writing style; The Report: improving quality, sections,
drawing conclusions, evaluation checklists, persisience; Common Citation Styles

Text Book:

L. Kothan, C, R, (20(M}: Research Methodology: Methods and Techniques, New Age International Private Limited
Publishers, New Defh.

Reference Book:

R Guthrie, G. (2010): Basic Rescarch Methods, Sage Publications India Private Limited, New Delhi,



DSE-5.4 : INTRODUCTORY ECONOMETRICS
Full Marks — 100
Mid Sem - 20/1hr
End Sem - B0V hrs

UNIT - I Introduction
Definition, Nature and scope of econometnics; Theoretical Probability Distributions: Binomial, Poisson and Normal
distnbutions: their properties Theory of Esimation: Estimation of parameters; properties of estimators — small
sample and asympiotic properties; point and interval estimation.

UNIT - 11: Hypothesis Testing
Tesung of hypotheses: defining statistical hypotheses; Simple and composite hypotheses; Null and aliemative
hypothesis; Type | and Type Il erors, Critical region; Neyman-Pearson lemma; Power of a test; Test statistics: 2,
chi square, t and F.

UNIT - [1I: Linear Regression Analysis
Two variable linear regression model - Assumptions; Lesst square estimates, Variance and covanance between
Least square estimates; BLUE properties; Standard errors of estimates; Coefficient of determination; Inference in o
two variable linear regression model; ANOVA; Forecasting. Introduction o multiple regression models.

UNIT - IV: Violation of Classical Assumptions
Heteroscedasticity, Multicollingarity and Auto-correlation: Meaning, consequences, lests and remedies.

Text Book:
1. Gujarati, D & Sangeetha (2007); “Basic Econometrics™, MoGraw Hill Book Co.

OR

DSE-54 : ODISHA ECONOMY
Full Marks — 1{:0
Mlid Sem — 201 hr
End Sem - B0V hirs

UNIT = I: (hlisha Economy before 1947
Ovizsa's Economy in the Nmeteenth Centory: Benevolence or Exploitation, Forces of Nature, Animal Power, The
Company Steps in, Public Works and Public Health, Education, Dhsintegration of Village Economy, New Social
Environment, Changing Position of Social Classes, The Moncylenders, The Borrowers, Money-flows from Village
to Metropolis, Pauperization of Peasantry, The Wage Eamers, Demographic Changes, Profiting from Rural
Adversity; Dherchy in 1919 and Separation of Provincial Finances from Central Government in 1937, Emergence of
Federal Finance (Ref.: Das 1976a and 1976b, GoO 2016).

UNIT - 11: Macro Economy of Odisha
A macro glance of Odisha econory: aggregaie income, broad sectoral decomposition, performance of districts,

employment, child labour and bonded labour, employment programmes, consumption expenditure, cost of living:

ﬂdn‘h.lﬁhl: public finances (Chapter 14 and 15 of Ref 1; & Chapter 2 and 9 of Ref 2).

UNIT - 11i; Agriculture, Industry, Infrastrocture and Environment in Odishs
Agriculture: land ownership and land tenure, agricultural wages and rural unemployment, production and
productivity of major crops, agriculoral inputs, agneulioral policy; Animal Husbandry, Fisheries (Chapter | 1o 3 of
Ref |; & Chapter 3 of Ref 2)
Industry: Investment, industrial policy. and the growth of large industries, mining and quarrying; Construction;
tertiary sector: tourism, transport and power, Water Resources, Forest Resources (Chapler 4 to 8 of Ref |; &
Chapter 4 & 3 of Ref 2).

UNIT - IV: Social Sector in Odisha
Poverty: income poverty and inequality; health sector: outcomes, infrastructure, finance, public health, NRHM;
education: Literacy, Primary education, secondary education, higher education, 55A; human development (Chapter
9to |3 of Ref |; & Chapter 7 & B of Ref 2).

2B |Page



DSE-6.3 : APPLIED ECONOMETRICS
Full Marks - 104
Mid Sem — 2001 hr
End S¢m - B0V hrs

UNIT-1:
Stages in Empirical Econometnic Rescarch

B|Page
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UNIT-1I : Regression Dingnostics and Specification
Misspecification; functional forms; model selechion.
UNIT-10I ; Advanced Topics in Regression Analysis
Selected Topics: Dhymamic Econometric Models: distnbuted lag models; sutoregressive models; instrumental
variable estimation; simuliancous equation models,
UNIT-IV : Panel Duta Models
Methods of estimation; fixed effects model; mndom effects model.
UNIT-¥ : Introduction to Econometric Software Package
Use of econometric software, types of software packages. Use and features of GRETL, SHASAM, & SPSS,

Suggested Books:

L Jeffrey M. Wooldridge, Ecomometrics, CENGAGE leaming, India Edition, 2009,

2 Dimitrios Asteriou and Stephen Hall, Applied Econometrics: A Moadern Approach, Palgrave Macmillan, 2007,
1 Damodar Gujarati, Ecomometrics by Example, Palgrave Macmillan, 201

OR

DSE-6.3 : ENVIRONMENTAL ECONOMICS
Full Marks - 100
Mid Sem - 2001 hr
End Sem — 80/3 hrs

UNIT - I: Economy and Environment
Nature and Scope of Environmental Economics- Environment and Economy interaction; Environment as a public
good- Serious environmental problems of Developing Countries — Awr pollution, waler pollution and deforestation.
Crlobal environmental problems, trade and environment, Intermational Cooperation for Environmental Protections,
Montreal and other protocols.

UNIT = 11;: The Economics of Pollution and Climate change
Pollution as externality, The market Approach o optimal pollution, Property nghts and market bargain theorems,
Coase theorem; Pigouvian Taxation, Subsidies and optimal pollution; Climate change - concept, causes, effects and
man

UNIT = 1I1: Valuation of Esvircnmental Damsge
Methods and difficulties of environmental valuation, Economic value, Use value, Option value, Existence value;
Direct and Indirect Valuation of Environmental Goods: The hedonic price approach, Contingent valuation, Travel
cost approach,

UNIT - IV; Natwral Resources and Sustainable Development
Natural resources- Renewable and exhaustible; Tragedy of commons, People's Participation in the management of
commaon property resources; Sustminable Development Concepls, Sustamability mubes, Indicators of sustminability,
Solow/Hurtwick, Natwral capital stock, Safe Minmum Standard.

Text Book:

1. Bhattscharyas, B. M. (2002} Environmental Economics: An Indian Perspectives, OUF, New Delhi
Reference Book:

o Kaolstad, C.D {1999); Environmental Economics Oxford University Press, New Dellu



C-1.2 : INTRODUCTION TO SOCIO-CULTURAL ANTHROPOLOGY

Full Marks — 108
Mid Sem — 15/ 1kr
End Sem Theory — 603 hrs
End Sem Practical -~ 25/3 hrs
THEORY

UNIT -1 2
Anthropological perspective and onentation; Scope and relevance of Social Anthropology; Relstionship of Social
Anthropology with other disciplines. Its distinction from sociology
UNIT <10
Concepts of sockcty and culture: stanis and role; groups and institaten, social stratification, and civil socety
LNIT - 000 ¢
Socinl orgnnization; social structure; social function; social system

S|Page
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UNIT -1V :

Theory and practice of ethnographic ficldwork; survey method; comparative amd historical methaods
PRACTICAL

Methods and Techniques of Social Anthropology: The practical will include the following techniques and methods in
collection of data in Socal Anthropology.

Sl e TREH Wk 7

Observalion

Interview

Cuestionnaire and Schedule
Case study

Life history

Text book recommended

1.
2

e

Gl Sl SDfD

Ember C. R. et al. (2011). Anthropology. Mew Delhi: Dorbing Kindersley.

Haviland, Prins, Walrath, McBride (2008). Cubural Anthropology. Cengage Leaming India Pyt Lid, New
Delha.

Kapadia, KM, 1966, Marriage and Family in India, Oxford University Press, London

Murdock, G.P. 1949, Socinl struciure, Macmillan Co. London

Tylar, E. B. 1920 {originally in 1871}, Primitive Culture, New York: 1.

Readings :
Beaitie 1. {1964). Other Cultures. London: Coben & West Liomited,
Bernard H.R. {1940). Research Methids in Culbiural Anthropology. Mewbury Park: Sage Publications.
Dawis K. (1981 ). Human Society. New Delhi: Surjeet Publications.
Delaney C. (2004). "Orientation and disorieniafion” In Inovestigating Culture: An Experiential fntroduction o
Anthrapology, Wilcy-Blackwell.
Fermarn G. amd Andreaitn 5. (2008), In Culmral Anthropology: An Applied Perspecrive. Belmont: Wadsworth.
Karen O'reilly, (2002). "Pracricel Iosues in Inferviewing ' Ethnographic Methody, Abmpdon: Routledge
Lang G. (1956} ‘Concept of Status amd Role m Anthropology: Thewr Definitions and Use. The American
Carkalic Sociofogical Review, 1T(3): 206-218
O'reilly K. (2012). Ethnographic Methods. Abmgdon; Routledge.
Parsons T, (1968} The Srructwre of Social Achion. Mew York: Free Press
Rappart N. and Ovenng I, (2004). Key Concepis in Social and Culiural Anthropology. London: Routledge.
Royal Anthropological Institute of Great Britmm ond lreland (1971). ‘Methods® In Notes and Qweries on
Anthropalpgy. London: Routledpe & Kegan Paul Ligd.



SEMESTER-II

C-1.1 : ARCHAEOLOGICAL ANTHROPOLOGY

Full Marks - 100

Mid Sem - 15/1hr

End Sem Theory — 6803 hrs
End Sem Practical - 253 hra

THEORY
UNIT=1:
Introduction, Defintion and scope of archacologecal anthropology; Relation with other disciplines; Methods of
UNIT-11 | '

Methods of Estimation of Time and Reconstruction of the Past; Absolute dating methods: Radiocarbonl4 dating
(Cl4), Potassium-Argon, Dendochronology, Fission Track Dating: Relative dating methods: Swratigraphy,
Palnzontology, Palynology.

UNIT - 11 ;
Geochronology of Pleistocene Epoch; Glacial and Interglacial; Pluvistion and Inter Pluviation; Differend types of
geoclimatic events,

UNIT -1V :
Understanding Culiure; Technique of tool manufscture and estimation of their relative efficiency; Classification of
tools: primary and combination of fabrication lechniques; Earliest evidence of culture in the World: Konso,
Dorgesaille, Dlduvai Gorge, Pirro Mord, Dmanisi, Attirampakkam, Isampur, Kulisna.

PRACTICAL

Typo-technological Analysis of Prehisioric Tools: Identification, Interpretation and Drawings of the tool Types
I Core Tool Types

W0|Page
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Flake Toal Types
Blade Tool Types
Microlithie Tool Type
Meohthic Tool Type

e L

Text boak recommended

1. Bhattacharya DUK. (1990). An infroduction fo Prehbisioric Archaeclogy, Delki, Hindustan Publishing
Ca L.

Rammi Reddy, V. 1987, Elernents of Prehistory, New Delhi: Mittal Publications

Sankalia H.D. (1964). Stowe Age Tools, Poona Deccan College

-

-

Allchin and Allchin (1993). The Rise of Civilizasion of India and Pakistan, Cambridge

Liniversity Press

Bhattacharya DUK. {1978}, Emergence of Cufture in Evrope, Delbi, B.R. Publication.

Bhattacharys DUK. (1979). OMd Stone Age Tooly and Technigues. Calcutta, K_P. Bagchi Company
Bhottacharya DK. {1996), Paloeolithic Ewrope. Metherlands, Humanitics Press.

Champion et al. {1984). Prehistoric Europe. New York, Academic Press.

Fagan B.M. {1983). People of Earth: An firodwctiion. Bosion, Litle, Brown & Company.

Phillipson D. W, (2005}, Afréican Archaeology. Cambridge, Cambridge University Press.
Renfrew, C. and Paul Bahn 1996, Archacology: Theory, Method and Practice: Thames & Hudson ... London

ettt e



SEMESTER-III

C-3.1 : TRIBES AND PEASANTS IN INDIA

Full Marks - 104

Mid Sem - 15/1hr

End S¢m Theory = 6003 hrs
End Sem Practical - 2573 hrs

THEORY
UNIT=1:
Definition wnd Concept of Tribe; Problems of nomenclaiure, distribution and classification; Features of tribes m
India.

15|Page
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UNIT - 00
Tribes in India. The history of tnbal administration; Constitutional safeguards; Draft of Natonal Trbal Policy,
Isues of soculturation esamilation and miegration; lmpact of development schemes and programme on tribal hie.
LINIT - 0N ;
Concept of Indin Village; The concept of peasantry; Approaches to the study of peasants - economoc, politscal and
cultural, Chammctenstics of Indian village: social organization; economy and changes. Caste system and its changes
in the Indian socicty.
LNIT -1V :
Exhmicity lssues: Trbal and peasant, movements; ldenbily Bsoes.

PRACTICAL

Reading of Ethnography: Students are reguired 1o read and analyze any two of the cthaographies (as listed below) and
prepare o report based upon it. The report should clearly link up the study with the concept of tnbe and peasantry and
delineate clearly the concept used m the text.

Research questions‘objectives of the study and their relevance.

. Theoretical schems.

. Methods and techniques used in the study.

. Key findings and their significance in the context of the objectives of the study.

. Cntical analysts of the fmding on the basss of contemporary available resources.

ist aof Ethnographies ;

Walker A (1986). The Todas. Dethi : Hindustan Publishing Corporation

Verrier Elwin {1992} The Muria and their Ghond, USA: Oxford University Press.

Malinowski M. {1922). dArgonauis of the Western Pacific. London: Routledge and Kegan Paul Lid.

Furer- Huimendarl C.V. {1939). The Maked Nagas London: Methuen and Co.

Evans-Pritchard E.E. {1940}, The Nuer: A Description af the Modes of Livelibood and Political Institufions of a
Nilotic People. Oxford : Clarendon Press.

Majumdar D. M. (1950). 4ffairs af ribes. Lucknow: Universal Publishers Ltd.

Dube 5.C. {1955). Indian Village. London: Routbedge and Kegan Paul Lid.

Berreman G.D. (1963). Mindus of the Himalayas. Berkeley: California University Press.
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Gupta D. (1991). Social Stratification. Oxford University Press: Delhi.

Madan V. (2002). The Village in India. Oxford University Press: Delhi.

Nathan D). (1998). Tribe-Caste Question. Simla: [1AS.

National Tribal Policy (draft). (2006). Ministry of Tribal Affairs. Government of India.

Patnaik S.M. { 1996). Displacement, Rehmbilitation and Social change. Inier India Publication, Delhi.
Shah G. (2002), Social Movement and the State. Delhi: Sage.

Shanin T. {1987). Peasanis and Peasaniry. New York, Blackwell.

Vidyarthi L.P. and Rai B.K. (1985) Tribal Culture in India, New Delhi, Concept Publishing Company.
Wolf E. (1966). Peasants. NJ, Prentice Hall.
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C-3.3 : BIOLOGICAL DIVERSITY IN HUMAN POPULATIONS

Full Marks — 104
Aid Sem — 15/1hr
End Sem Theory — 6073 hrs
End 5em Practical — 257 hirs
THEORY

UNIT-1:

Concept of Biological Vanahility; Sources of Genetic Vanstion, Structuring Genctic Vanation; Interpretation of
Human Variaion, Genetic Polymorphism |Serological, Biochemical and DMA Markers).

UMNIT -10 2
E‘u.um]ﬂul'ﬂmudlMEEﬂhtﬂtﬂtmﬂmﬁﬂmpﬂlﬁwmdwﬂumnf&mﬂﬂcﬁiﬂl
appraisal of contnibution of Risley, Guha, Ricksteit and Sarkar towards understandimg ethnic clements in the Indian
populations,

UNIT - 111 ;

Demographic  Anthropology: meaning and scope, Sources of Demogmphic Data, Demographic Processes,
Demographic profile of Indian populations and its growth structure, National population policy.

UNIT -1V :

Role of Bio-cultural Factors: Bio-culiural factors mfluencing the discases and nuintional staius; Evolution of

Human diet, biological perspectives of ageing process among different populations.

PRACTICAL
(ANY TWO)

l. Craniomeiric Measuremenis (Skuoll & Mandible)
2. Determination of A, B, O; and Rk blood groups of 1en subjects,
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3. Annlysis and interpretation of fmger ball pattern types, palmor mamin bines and patiern mdex; Finger print

classification and development of chance prints and statistical treatment of the data collected (Ten Subgects)

4. Collechon of demographic data from secondary sources.

Text book recommended :

e

|
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Shukla BRK. & Rastogi, S. 1990. Physical Anthropology & Human Genetics: An Introduction. Plaka
Prakashan. Diclhi.

Das B.M. 2008. Outlines of Physical Anthropology. Kitsh Mahal, New Delhi.

Sarkar, R. M. 2004. Fundamentals of Physical Anthropology (Mcw Edition). Book World. Kolkata.

Mukherji, D., D. Mukherjce and P. Bharti and A. Mukhopadhya. 2018. Laboratory Manual for Biological
Anthropology: Revised and Enlarged 2nd Edition. SCHOLAR Bookscllers & Publishers, Kolkata.

readings :
Baker P.T. and 1.5, Wemner (ed}) (1996) The Biology of Human Adaprability. Oxford & New York, Oxford
University Press.

Bhends A. and T. Kantikar (2006} Principfes of Population Sthdies. Himalaysn Publishing Howse, Mumba
Bogin B, (1999). Pattern of Human Groweh, 2nd edition CUP,

Cameron Noel and Barry Bogin (2012} Human Growith and developmeni. Sccond ediion, Academic Press
Elzevier.

Eckhardi R.B. {1979) The Study of Human Evolution. McGrand Hill Book Company, USA_

Frisanche B. {1993) Human Adapiaiion and Accommodation, University of Michigan press

Harmrison G.A., Tanner, L.M., Pilbcam, D.R., Baker, P.T. { 1988) Human Biology. Oxford University Press.
Jurmam Robert Lynn Kilgore Wenda Trevathan and Ciochon (2000). Introduction ro Plysical Anthropology.
Wadsworth Publishing, USA.

Kapoor A.K. end Satwanti Kapoor (ed) { 1995). Biology of Highlanders, Inmmu, Vinod Publisher & Distrbutor,
Kapoor AK. and Sstwanti Kapoor (eds) (20M) India’s Elderly-A Multidisciplinary Dimension. Mital
Publicatian, Mew Delhi.

Klepange L.L. (2006), Fundamentals of Forensic Anthropology, John Willey & Sons,, New Jerscy.

Malhotra K.C. and B. Balakrishnan | 1996} Human Population CGenetics in [ndia

Malina Robert M., Claude. Bouchard, Oded. Bar-Or., {2004) Growth, and Physical Activity. Human Kinetics.
Stanford C., Allen, 5.J. and Anton, C.5, [2013): Bislogical Anthropology. 3rd edition, Pearsom, UUSA.

Bhende A. and Kaniikar, T, {2010) Principles of Population Snudies. Himalaya Publishing House. Mumbai



C-4.2 : HUMAN GROWTH AND DEVELOPMENT

Full Marks = 100

Mid Sem — 15/1hr

End Sem Theary — 63 hirs
End Sem Practical = 253 hrs

THEORY
UNIT-1:
Concept of human growth, development, differentiation snd masurstion; Evolutionary perspective on human
growth,
UNIT-11:

Prenatal (conception till birth) and posinatal (birth till senescence) period of growth, pattern of normal growth
curves, varistion from normal growth (canalization, caich-up growth and catch-down growth), ethnic and gender
differences in growth curves, secular trend.

UNIT =100 ¢
Bio-cultural factors {genetic, social, and ccological faciors) influencing patiems. of growih and variation, mcthods
and technsques 1o study growth, significance’ apphicability of growth studies
Mutritional epidemiclogy-concept of balanced dict, impact of malnutrition (over and under) with special reference
1o obesity, Kwashiorkor and Mamsmus. Assessment of nutritional stanas.

UNIT -1V :
Human physique and body composition - models and techniques; gender and ethnic differences; Somatotyping and
human physique with reference to Sheldon, Pamell, Heath and Carter methods.

PRACTICAL
(ANY TWO)

I, Growth status: Somatometry (stature, body weight, mid upper arm circumference ete), assessment of chronological
age, peroentile, z-score, height for age, weight for age, BMI for age

1. Obesity assessment: Genernl (BMI, body fat %, Comicity mdex, body adiposity indices) and regional adiposity
mdices (WC, WHR, WHiR)

3. Estimation of body composition (fal percemisge smd muscle mass) with skinfold thickness and bioclectric
impedance

4. Mutritional assessment through dictary pattem and anthropometric indices

Text book recommended !

I. Das B.M. 2008, Owtlines of Physical Anthropology. Kitab Mahal, New Delhi.

2. Mukherji, D., D. Mukherjee and P. Bharti and A. Mukbopadhya 2018. Laboratory Manual for Biological
Anthropology: Revised and Enlarged 2nd Edition. SCHOLAR Booksellers & Publishers, Kolknta,

Sugpesied Readings ;

e Bogmn B. {1999) Panterns of human growth. Cambrdge University Press.
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Frisancho R. {1993) Human Adaptation and Accommodation. University of Michigan Press,

Cameron N and Bogim B, (20012) Human Growth and Development. Second edition, Academic press Elsevier.
Harrison GA and Howard M. {1998). Human Adaptation. Dxford University Press.

Harmson GA, Tanner JM, Pibeam DR, Baker PT. {1988} Human Biology. Oxford University Press.

Jurmain B, Kilgore L, Trevathan W, Essentials of physical anthropology. Wadsworth publishing.
Kapoor AK and Kapoor 5. {1995) Biology of Highlanders. Vinod Publisher and Distributor.

Kathleen K. (2008). Encyclopedia of Obesity. Sage.

Malina BM, Bouchard C, Oded B. (2004) Growth, Matsration, and Physical Activity. Human Kinetics.
MecArdle WD, Katch FI, Kaich VL. {2001} Exercise Physiology: Energy, Nutrition, and Human Performance.
Bingh I, Kapoor AK, Kapoor 5. {1989), Morpho-Physiological and demographic status of the Western Himalyan
population. In Basu and Gupts (eds.). Human Biology of Asian Highland Populations in the global comtext.
Sinha R and Kapoor 5. (2009). Obesity: A multidimensional approach to contemporary global issue. Dhanraj

e oLt d



C-4.3 : RESEARCH METHODS

Full Marks - 100
Mid Sem - 15/1hr
End Sem Theory — 60/3 hrs
End Sem Practical - 2573 hrs
THEORY

UNIT-1:
Field work tradition in Anthropology; Ethnographic approach, contnbution of Malinowski, Boas and other
pioneers; culturml relativism, ethnocentrism, etic and emic perspectives, comparntive and historical methods,
techmiques of rapport estoblizhment identification of representative calcgones of mformants, muntenance of ficld
diary amd loghook.

LMIT =113
Research Design, Review of liierature, conceptual framework, formulation of rescarch problem, formulation of
hypothesis, sampling and reference. Genealogy: data analysis and report writing- Chaptenization, preparing & text
for submission and publication, concepts of preface, notes (end and foomotes), bibliography (annotated) amd
references cited, review and index.

UNIT - 101 :
Ethics and Pohitics of Research, ethical msues i the context of human subyect research; privacy and confidentmlity
in research; Issues of scademic fraud and plagiansm, conflicts of mierest, suthorshop and publication.

UNIT -1V :
Basic tenets of qualitative research and its relationship with quantitative research; Types of variables, presentation
and summanzation of data (abulation and illustrabon). Descriptive statistics- Measurers of Central Tendency,
standand deviation,

PRACTICAL

. Construction of Genealogy &Pedigree Analysis.

2. Observation: Direct, Indirect, Paricipant, Mon-panticipant, Controlled

3. CQuestwonnaire and Schedule, Interview= Unstructured, Stroctured, Key mformant interview, Focussed Ciroup
Discussion, and Free listing, ple sorting

4. Case study and life history,

Text book Recommended :

I G-mﬂElnlewmﬁ. What 15 the role of the research ethics commattes? Paternalism

Sugpested Readings

Bemard H.E. Eﬂ:lﬂ:h Methods . Anthropology, Qualitative and Quantitative Approaches. Jaipur: Rawat
Publications. 2004,

Madrigal L. Statistics for Anthropology. Cambndge: Cambridge University Press. 2012,

Zar JH. Brostatistical Analysis. Prentice Hall. 2010,

Michael A. The Professional Stranger. Ememald Publishing. 1996,

Emerson RM, Fretz Rl and Shaw L. Writing Ethnographic Ficld Notes. Chicago, University of Chicago Press.
1995,

Lawrence NW. Social Rescarch Methods, Qualitative and Quantitative Approaches. Boston: Allyn and Bacon.
2000,

O’reilly K. Ethnographic Methods, London and New York: Routledge. 2005,

Patnnik 5.M. Culture, Identity and Development: An Account of Team Ethnography among the Bhil of Jhabua
Jaipur: Rawat Publications. 201 1.

¢ ©* S04 2
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C-5.2 : ANTHROPOLOGY IN PRACTICE

Full Marks - 100
Mid Sem — 15/1hr
End Sem Theory — 603 hrs
End Sem Practicsl = 253 hrs
THEORY

UNIT=1:
Acndemic Anthropology; Acsdemics and Practitioners: Differences, Structure, Activitics, Controversics and [ssues:
Applied Anthropology, Action Anthropology and Development Anthropology.

UNIT-10:
Roke of Anthropology in Development; Anthropology and Public Policy. Need Assessment amd Community
Development, Anthropology of NGO's, Business Anthropology, Environment and Community Health, Social and
economic sustamability, Cultural resource mansgement.

UNIT - 100 ;
Future Diynamics in Anthropology; Trends in Anthropology: Anthropology of Tourism, Anthropology in Census;

Designing And Fashion, Visual Anthropology.
UNIT -1V :

Biosocial anthropology in praciice; Bio-social elements of human developmeni ai national and international level,
application of conceptual fmework of Foremsic Anthropology in judicial settings both cnimmal and civil,
Population Dynamics and relationship between population growth and vanous sspects of culture such as means of
subsistence, kinship, social complexity, social stratification and political organization, Biosocial counselling of an
individual or population.

PRACTICAL

I. The students will visit a NGO or corporsie office or census office in Odisha and its adjoining arcas and wrile
principal observations on the same.

Wirile a project on consiiutional provisions or evaluation of any development project/roport.

Drow a scene of erime and identify the vanous evidences in a portrayed crime scene,

Write a project on Religious Touwrism / Tribal Towrism / Health Tourism / Fashion ! Haman Rights | Ecotouwrism.
Wrile a project on the demographic profile from secondary data.

Collect data on bio-social problem and design counselling and give the analysis and interpretation.

(=B P TP ]
o e

Text Books Recommended:
L Vidyarthi V (1981). Tribal Development and s Administration. Concepl Publishing Company, Mew Delhi.
2. Vidyarthi LP. (1990} Applied Anthropology in Indis — Principles, Problems and Case Studics. Kitab Mahal,

P,

3. Vidyarthi LP and BN Sahay (2001). Applied Anthropology ond Development in India, National Publishing
House, New Delhi,

Suggested Keadings

4  Arya A and Kapoor AK. {2012). Gender and Health Management in Afro-Indians. Global Vision Publishing
House, Mew Delhi.

2 Ervie, Alxander M., (2000). Applied Anthropology: Toolks and Perspectives for Contemporary Practice, Boston,
MA: Allyn and Bacon.

&  Erwin A (2004). Applicd Anthropology Tooks and Practice, Allyn and Bacon.

¢ Goodale M. (2009). Human Rights: An Anthropological Resder. Wilsy Blackwell

e thﬂ:ﬂndﬂlpm:ﬂ.{lm.thﬁliﬂ,lh?d-upnmll.ﬂdTrh.ln:meﬂimﬂlﬂdHﬂhﬁ—
Anthropological Perspectives. K_ Sharma, RK. Pathak, S. Mchra and Talwar | {eds.). Serials Publications, New
Delhi.

- Margaret AL, (2003). Apphed Anthropobogy: A Carcer-Onented Approach, Boston, MA: Allyn and Bacon,

&  Kapoor AK and Singh . (1997). Rural Development through NGO's. Rawat Publications, Jaipur.

- Kumar RK and Kapoor AK. (2009). Management of 8 Pnmitive Trbe: Rok of Development Dhynnmics.

Acadermic Excellence, Delh,
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SEMESTER-VI

C-6.1 : FORENSIC ANTHROPOLOGY

Full Marks - 100
Mid Sem — 15/1hr
End Sem Theory — 6003 hrs
End Sem Practical - 25/3 hrs
THEORY

UNIT - I:
Introduction o Fufcn:l: Anthropology: Definition, Brief History, Scope, Applications and Integration of Forensic

LINIT - 11:
Basic Human Skeletal Biology, Identification of Human and Mon-Human Skeletal Remains,
Ancestry, age, sex and stature estimation from bones. Discovery and Technigues for recovering skeletal Human
Remains.

UNIT - I11:
Personal Identification, Complete and Partial Identification, Methods of Identification n
Living Persons: Somatometry, Somatoscopy, Occupational Marks, Scars, Bite Marks, Tattoo Marks, Fingerprints,
Footprints, Lip Prints, Nails, Handwniting, Deformities and Cithers.

UNIT - IV:
Serology: Identification and Individualization of bloodstain, urine, semen and saliva. Forensic Odontology-Tooth
Structure and Growth, Bite Marks, and DNA Profiling.

PFRACTICAL

Study of Human Long Bones. Estimation of age, sex and stature from bones.
Somatometric and Somatoscopic Observation on living persons.
ldentification of bloodstain, urine, semen and saliva.
Examination & of Fingerprints and Handwriting.

B S -

Text book recommended

I.  Mukherji, D., D. Mukherjec and P. Bharti and A. Mukbopadhya. 2018. Laboratory Manual for Biological
Anthropology: Revised and Enlarged Ind Edition. SCHOLAR Booksellers & Publishers, Kolkata,

i

Readings ;
Bass W.M. (1971). Human Osteology: A Laboratory and Field manual of the Human Skeleton. Columbia:
Special Publications Missouri Archacological Society.
Black S. and Ferguson E. (2011). Forensic Anthropology 2000 ro 2010. CRC Press, London.
Byers, 5. N. {2008). Forensic Anthropology. Boston: Pearson Education LTD.
Gunn A. (2009) Essenvial Forensic Biology (2nd ed). Chichester: Wiley-Blackwell
Modi, R. B. 1. P. (2013). A Texthook of Medical Jurisprudence and Toxicology. Elsevicr.
Reddy V. R (1985). Dental Anthropology, Inter-India Publication, Mew Delhi.
Spencer, C. (2004). Genetic Testimony: A Guide to Forensic DNA Profiling, Pearson, New Delhi.
Vats Y., Dhall 1K. and Kapoor A.K. (2011). Gender Variation in Morphological Patterns of Lip Prints among
some Morth Indian Population. J. Forensic Odontology, 4: 11-15,
Wilkinson, C. (2004). Forensic facial reconstruction. Cambridge University Press,
Nath, Surendra. Forensic Anthropology. Kitab Mahal, New Delhi.

e 2900090 »
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C-6.2 : FIELD WORK AND DISSERTATION
Full Marks - 100

Empairical study among the tribal, rural and urban communities of Oxdisha 15 10 be conducted for 8 minimum penod of
21 days m semester V1 under the guidance of a teacher or teachers. Two copies of disseriations are o be submitied for
examination on the basis of Nicldwork and presentation of semimar. The Examinaton of Dissentation shall be conducied
by an miernal and an external examiner.

Mid-term Examination = |5 marks

{Seminar presentation by the student based on hisher fickdwork/ficld opic)

End-term Examination

Dissertation based on 21 days fieldwork = 60 marks

Field diary (15 marks) and Viva-voce { 10 marks) = 15 marks

*The dissertation has o be submitied by the student positively before the end semester examination. The dissertation
will be evaluated bath by the intermal and external examiners

DSE-6.3(A) : ANTHROPOLOGY OF INDIA
Full Marks - 100
Mid Sem — 15/1hr
End Sem Theory = 6003 hrs
End Sem Practical - 2573 hrs
THEORY

UNIT -1
Origin, hmlmj'lnddnn:hmm:nfﬂn’d!mpnhm'inlmlu. approaches to study Indian society and culiure-
traditional and contemporary Facial and linguistic elements in Indian population, Understanding the diversity of
Indian social structure - concept of Vama, Jati, Caste, Ashram or purusharatha, gender hierarchies - their economic
and culbtural impact, ongin and evolution of social structures and their underlying philosophies; Contnbution of
contemporary biological, social and archaeological anthropologists in India.

UNIT - 10 :
Aspects of Indian Village -social organisation, agnculture and impact of markel economy on villages; Tribal
situation in India- biogenetic variability, linguistic and socio-economic characteristics; Problems of tribal peoples,
lznd-alienation, indebtedness, lack of educational facilities, shifting-cultivation, migration, forests and tribal
unemployment, health and nutrition, tnibal movement and quest for sdentity

LINIT - 10E:
Developmental projects- tribal displacements and rehabihitation problem; Impact of cubure-contact, urbanization
and mdusinalization on tribal and roral Populstion; Basic concepts -Greal tradition and Bttle tradition, sacred
complex, Umversalization and parochialization, Sanskritization and Westemuraton, Dominant caste, Tnbe-caste;
continuum, Nature-Man-Spint complex, pseudotribalism,

UNIT - IV &
Problems of exploitation and deprivation of scheduled caste! tnbe and Other Backward Classes. Constitutional
Provisions for the Scheduled caste and scheduled tribes, Evalustion and Development of Indian Population; Human
Rights, Protection ond enforcement of human nghts, Human nights of specil category and margmal groups,
Emerging trends of human rights with respect o terronsm, globalization and environment.

PRACTICAL

1. ldentify varous traits/vanables which con be used m racial classificaton and comment on its relevance.

Review & book/edited volume on Indian social structure such as caste, religion, inbe or rural population and give its
salient feafures.

3. Explore the biological diversity of any population group considering a minimum of five genetic traits.

4. Highlight the contributions of any two contemporary Indian anthropologists.

Text book recommended :

1 Dube SC. (1992). Indian Society. Nanonal Book Trust, India : New Delha.

r Malhotra K.C. {1978). Morphological Composition of people of India. J. Human Evohstion.

3. Trautmann TR (2011}, Indis: Brief history of Civiluzation. Oxford Umiversaty Press : Della

Suggested Reading :

o Michola, 5 . (2001). Castes of Mind: Cnlnﬁllhn:ﬂﬁrm;ufmmﬁmmhnﬂtjﬁm
e Bernard C.5. (2000). India: The Social Anthropology of Civilization. Delhi: Oxford University Press.

¢  Bhasin MK, Watier H and Danker-Hopfie H. (1994). People of India — An Investigation of Biological variability
-

L

in Ecological, Ethno-cconomic and Linguistic Groups. Kamla Raj Enterprises, Dells
Lopez IS, (1'995), Religions of India in Practice. Princeton Universaty Press

2|Page



gy astnin btk el o oA Courses of Studies, Arts (Anthropology Hons. )-2021

LRal ot B S8 2K Bd Si BE SR KL EJ BE LR SR L2 B8 EE EE_BE L8 BL Ro &3 EE L1

DSE-6.4 : MUSEUM AND MUSEOLOGY
Full Marks — i)
Mid Sem ~ 1571 br
End Sem Project - 85/3 hrs

A report will be prepared by wisiting an Anthropological Museum and doing empirical study on ethnographic
specimens of material cultures of tribal, rural communities of Odisha. The museum visit is o be conducted for &
minimum pericd of 10 days in Semester V under the guidance of a teacher or teachers. Two copies of report are 1o be
submitted for examination on the basis of museum visit. The Examination of Report shall be conducted by an intemal
and an external examiner,

Mid- term Examimation (Each student has to answer one elective question of 15 marks from the two units on
Museum and Museology given below for the Mid Term Examination) = |5 marks

End - term Examination=85 marks

Report® on 10 days Museum visit of anthropological firibal'cultural museums = b0 marks

Practical Record on ethnographic Specimens of material culture = 15 marks

Yiva- Vooe = |0 marks

*The Report® on 10 days Museum visii of an Anthropological Muscum has to be submitied by the student positively
Hﬁuﬂtﬁdmﬁmﬂmﬁﬂm‘ﬂlhuﬂlﬂdbﬂﬁﬂhmﬂﬂuﬂuﬂnﬂum
MUSEMMLAMGY: The students are o be laught on the following aspects Muascum and of Mescology pertaming o
pesspectives of Museology and the basic principles of museum:

Unit = I ;: Muscums : Meaning and scope; History and development of museuns mn India; Types of Museums in India;
Rele of Anthropological museums in education.

Unit ~I1; Museology and Basic Principles of Muscom: Modes and ways of acquisibon of museum specimens;
Principles of display and arrangement in museum; Basic principles of museum, Documentation, labeling, display of the
museum specimens of material cultures of tribal and rural people.

Each student has o answer one elective question of 15 marks from the above aspects of Muoseum and Museology m
the Mid Term Examination

The studenis are required to learn the basic principles of museum, documentation, labelling and display of the museum
specimens of material culiures of nbal and rural people. Each student has to apply the above methods, whichever s
applicable, on specimens of following materials,

a. Plant remains: Wood, Bamboo

b. Fibre remains: Cloth' Linen

¢. Metal remains: iron, brass, copper, silvers.

d. Animal remains: Bone, antler, hom, leatherhide

Maintaining proper Laboratory Record is compulsory. Each student has to submit a proper and comgplete Laboratory
Record is compulsory. Each student has to submit 8 proper and complete laboratory record duly signed by the teacher
who is assigned to teach this aspect. The students are required to submit their Laboratory Records at least five days
before the conduct of practical exarmination, Defauliers of the same are neither allowed 0 appear the practical
examination nor entitled to get the marks assigned 1o Practical Records.

Books Recommended:

1. Basa KK, Md. Rehan, RLK. Gupta 2007, Museology 4 Comprehensive Bibliography and Webliography, Serial
Publications, Mew Delhi.

1. Behera B and S K. Mohanty, 2007 Museology and Museum Management in India, Mayur Publications,

Bhubaneswar, Odisha

Bhatnagar, A. 1999, Wuseum, Museology and new Museology, Sandeep Prakashan, New Delhi.

Readings:

Aryappan, A. and 5.T. Satyamurt: (Ed), 1960, Handbook of Museum Technigue, Government Muscum, Madras,

Diwvedi, V.P. and G.N Pant (Ed} 1980, Musewm and Museology: New Horizon, Agam Kala Prakashan, New

Delhi.

Ghoshmaulik, and 5K Mishra 1987, Practical Anthropalogy, SAAS, Orissa,

Ghoshmaulik, 5.K and K.K Basa (EA)2000, Understanding Heritage: Role of Museum, Academic staff college,

Utkal University, Bhubaneswar, India.

Mair, .M., Bio-Deteriorations of Museum MWarerials, Agam Kala Prakachan, New Delhi,

Mignm,M.L. 1985 Fundameniais off Museology, Deva Publications, Hydrabad.

Renfraw, C. and P. Bahn Archasology, Theories, Methods and Practice

Shankalia, H.D. Stone Age Tools and Technigues, Deccan college Poona, India

i?
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SEMESTER-II

C-2.1 : MYCOLOGY AND PHYTOPATHOLOGY

Full Marks - 100

Mid Sem - 15/1kr

End Sem Theory — 603 hrs
End Sem Practical - 25/3 hrs

THEORY

UNIT-I

i, Introduction o true fungi: Definition, General characteristics; Affinities with plants and animals: Thallus
organization; Cell wall composition; Nutrition; Classification.

il. Zygomycota: General characteristics; Ecology; Thallus organisation; Life cycle with reference to

in. Ascomycoia: Genernl charactenstics (asexual and sexual fruiting bodies); Ecology; Life cycle, Hl:t:mh‘}-:rm
and parasexuality; life cycle and classification with reference to Saccharomyces, Aspergilius, Penicillium, and
MNeurospora,

v. Basidiomycota: General characteristics; Ecology and Classification; Life cycle of Puccimia and Agaricus.
I.FNITall

i. Allied Fungi: General characteristics; Status of Slime molds, Classification; Occurrence; Types of plasmodia;
Types of fruiting bodies.

it. Oomycota: General characteristic; Ecology; Life cycle and classification with reference to Phyiophikora, and
Albugo,

iii. Symbiotic associations: Lichen - Occurrence; General characteristics; Growth forms and range of thallus
organization; Nature of associations of algal and fungal pariners; Reproduction. Mycorrhiza-Ectomycormhiza,
Endomycorrhiza and their significance. Economic imporiance of Lichens.

UNIT-111

Applied Mycology: Role of fungi in biotechnology, Mushroom cultivation, Application of fungi in food industry

(Flavour & texture, Fermentation, Baking, Organic scids, Enzymes, Mycoprotemns); Secondary metaboliles

(Fharmaceutical preparations); Agriculture (Biofertilizers); Mycotoxins; Biological control (Mycofungicides,

Mycoherbicides, Mycoinsecticides, Myconematicides); Medical mycology.

UNIT-IV

Phytopathology: Terms and concepts; General symptoms; Geographical distnbution of diseases; etiology;

sympiomology; Host- Pathogen relationships; disease cycle and environmental relation; prevention and contral of

plant diseases, and role of quarantine. Bacterial diseases — Citrus canker and sngular leaf spot disease of Cotton.

Viral dizesses ~ Tobacoo Mosaic, Vein Cleanng. Fungal diseases ~ Early blight of potato, Loose and covered smu,

PRACTICAL

Introduction to the world of fungi (Unicellular, coenocytic! septate mycelium, ascocarps & basidiocams).

ii. Rhtzepus: study of asexual stage from temporary mowunts and sexual structures through permanent slides.

nk.  Aspergillus, Pericillium and Saccharomyces : study of asexual stage from temporary mounts. Study of Scxual
stage from permanent slides/photographs.

w.  Pucenio ; Study of different stages from temporary mounts and permanent shides.

¥, Agaricus: Specimens of bution stage and full grown mushroom; sectioning of gills of Agoricus, and fairy rimgs
are 1o be shown,

wvi,  Albugo: Stody of symploms of plants infected with Albipo; asexual phase study through section! lemporany
maunts and sexual structures through permanent shides.

vil.  Phyloparkology: Herbarium specimens of bactenal diseases; Citrus Canker; Viral discases: Mosaic disease of

ladies finger, papaya, cucurbits, moong, black gram, Fungal diseases: Blast of noe, Tikka disease of ground nui,

powdery mildew of locally available plants and White rust of crucifers.

FRr——
'

Text Bomks:
1. Mishra, B. K. (2017}, Mycology and Phytopathology, Kalyam Publishers, New Delhi.

Books;
Sharma, P, . (201 7). Mycoelogy and Phytopathology Rastogi Publication, Meerut
Agrios, G.N. (1997) Plant Pathology, 4th edition, Academic Press, UK.
Alexopoulos, CJ., Mims, CW., Blackwell, M. {1996). Introductory Mycology, John Wiley & Sonx {Asia)
Singapore. 4ih edition.
Wehster, J. and Weber, B. (2007). Introduction to Fungi, Cambridge University Press, Cambndge. 3rd edition.
Sethi, 1K, and Walia, S K. (201 1). Text book of Fungi and Their Allies, Macmillan Publishers India Lid.
Mehrotre, B. 5.(201 I). Plant Pathology. Tata Me Graw-Hill Publishing Company Limited, New Dielhi

S ed Sop
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C-3.2: ECON UMIC BOTANY

Full Marks - 100
Mid Sem - 15/1hr
End Sem Theory - 6003 hrs
End Sem Practical = 25/3 hrs
THEORY
LUNIT-1
i. Origin of Cultivated Plants: Concept of Centres of Origin, their importance with reference to Vavilov's work.
Examples of major plant introductions; Crop domestication and loss of genetic diversity: evolution of new
crops/varieties, importance of germplasm diversity.
i, Cereals: Cultivation and brief account of Wheat, Rice and millets.
ifi. Legumes: General account, importance to man and ecosysiem.
iv. Sugars & Starches: Morphology, cultivation and processing of sugarcane, products and by-products of
sugarcane industry. Potato - morphology, cultivation, propagation & uses.
UNIT-11
i. Spices: Listing of important spices, their family and pant used, economic importance with special reference o
fennel, saffron, clove and black pepper Beverages: Tea, Coffee (morphology, processing & uses)
il. Drug-yielding plants: Therapeutic and habit-forming drugs with special reference to Cinchona, Digitalis,
Papaver and Cannabis.
iti. Tobacco: Tobacco (Morphology, processing, uses and health hazards)
UNIT-111
i, Oils & Fats: General description, classification, extraction, their uses and health implications groundnut,
coconut, linseed and Srassica (Botanical name, family & uses)
it. Essential Oils: General account, extraction methods, companson with fatty oils & their uses.
UNIT-IV
1. Natural Rubber: Para-rubber: lapping, processing and uses.
it, Timber plants: General account with special reference to teak and pine. Fibers: Classification based on the
origin of fibers, Cotton and Jute (morphology, extraction and uses).

PRACTICAL

. Cereals: Rice (habit sketch, study of paddy and grain, starch graims).

2 Legumes: Soya bean/moong bean'black gram, Groundnut, (habit, fruit, seed structure, micro-chemical tests).
Sugars & Starches: Sugarcane (habit sketch; cane juice- micro-chemical tests), Potato (habit sketch, tuber
morphology, T.5. tuber to show localization of starch grains, starch grmns, micro-chemical tests).

Spice and Beverages: clove, black pepper,Tea (plant specimen, tea leaves), Coffee (plant specimen, beans).
Cils & Fats: Groundnut, Mustard-plant specimen, seeds; tests for fats in crushedseeds.

Drwrug-yielding planis: Specimens of Digifalis, Papaver and Camnabis.

Woods: Tectona, Pinus/Sal: Specimen, Section of young stem.

Fiber-yielding plants: Cotton (specimen, whole mount of seed to show lint and furz; whole mount of fiber and
test for cellulose), Jule (specimen, transverse section of siem, tesi for lignin on ansverse section of stem and
fiber)

Ta

B3 2 LA

Text Books:

l. B. P. Pandey, (2017) Economic Botany. 5. Chand Publication, New Detha.

Reference Books:

Kochhar, 5.L. (2012). Economic Botany in Tropics, MacMillan & Co. New Delhi, India.

Samba Murty, AV.5.5. and Subrahmanyam, N.S. {2011). Text Book of Modem Economic Botany, CBS
Publishers and Distributors, New Delhi.

Hill, Albert F. Economic Botany, Tata Mec Grow Hill Publishing Company, Lid. New Dethi.

Wickens, G.E. (2001). Economic Botany: Pnnciples & Practices. Kluwer Academic Publishers, The
Metherlands.

Singh, V., Pandey, P.C. and Jain, D.K. (2017). Economic Botany, Rastogi Publication, Meerut.

Baruah, B. (2017). Economic Botany. Kalyani Publishers, New Delhi.

Lo o9 S0



DSE-5.3 : ANALYTICAL TECNIQUES IN PLANT SCIENCES

Full Marks — 104

Mid Sem = 15/ 1hr

End Sem Theory — 60/3 hrs
End Sem Practical = 2573 hirs

THEORY

UNIT-1
Imaging and related techniques: Principles of microscopy; Light microscopy; Fluorescence microscopy; Flow
cytometry (FACS);, Transmission and Scanning electron microscopy —sample preparation for electron microscopy,
eryofixation, negative staining, shadow casting, freeze fracture, freeze etching.

UNIT-II
Cell fractionation: Centrifugation: Differential and demsity gradient centrifugation, sucrose densitygradient,
CsCl2gradient, analytical centrifugation, ultracentrifugation. Radivisotopes: Use in hiological research, auto-
radiography, pulse chase experimenl. Spectrophotometry: Principle and its application in biological research.

UNIT-111
Chromatography: Principle; Paper chromatography; Column chromatography, TLC, GLC, HPLC, lon-exchange
chromatography; Molecular sieve chromatography: Affinity chromatography. Chamcterization of profeins and
nucleic acids: Mass spectrometry; X-ray diffraction; X-ray crystallography; Characterization of proteins and nucleic
acids; Electrophoresis: AGE, PAGE, SD5S-PAGE

UNIT-IV
Biostatistics: Statistics, data, population, samples, variables, parameters; Representation of Data: Tabular,
Ciraphical; Measures of frequency and central tendency: Anthmetic mean, mode, median; Measures of dispersion:
Range, mean deviation, variance, standard deviation; Chi-square test for goodness of fit. Test of significance:
comparison of large, small and paired samples (T-Test) and correlation.

PRACTICAL

Study of different microscopic technigues for chromosome study
Study of PCR Demonsiration.

To scparate pigments by paper chromatography.

To sepamte phytochemicals by thin layer chromatography.

To estimate protein through Lowry's methods.

To separate proteins using PAGE.

To separate DNA (marker) using AGE.

Spectrometric estimation of total sugar by Anthrone method.
Chi-square analysis of mendelian ratio.

T-Test.

s At lt A ol et ol

=

Text Books:

1. Patil, C. 8. (2017). Advanced Analytical Techniques, ABE Books, New Delhi.

qu'hu:r!mh
Plummer, D.T. (1996). An Introduction to Practical Biochemistry. Tata McGraw-Hill Publishing Co. Lid. New
Delhi. 3rd edition.

%  Ruzin, S.E (1999). Plant Micro technique and Microscopy, Oxford University Press, New York. U.S.A.

L Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, 1.G.. Smith, J.A., Strubl, K. (1995). Shon
Protocols in Molecular Biology. John Wiley & Sons. 3™ edition.
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Zar, J.H. (2012). Biostatistical Analysis. Pearson Publication. U.S.A. 4th edition.
Ancja, K. R. (2014). Laboratory manual of microbiology and biotechnology, Medtech, New Delhi



C-6.2 : PLANT BIOTECHNOLOGY

Full Marks - 100
Mid Sem — 15/Thr
End Sem Theory — 60/3 hrs
End Sem Practical = 2573 hrs
THEORY
UNIT-I
Plant Tissue Culture: Historical perspective; Aseptic tissue culture techniques, Composition of media; Nutrient and
hommone requirements {role of vitamins and hormones). Totipotency; Organogenesis; Embryogenesis (somatic and
rygotic); Protoplast isolation, culture and fusion; Tissue culture applications (micropropagation, androgenesis, virus
elimination, secondary metabolite production, haploids, tnploids and hybnds: Cryopreservation; Germplasm
Conservation).
UNIT-IT
Recombinant DNA technology-I: Restriction Endonucleases (History, Types -1V, biological role and application);
Restriction Mapping (Linear and Circular); Cloning Vectors: Prokaryotic (pUC 18 and pUC19, pBR322, Ti
plasmid, BAC); Lambda phage, M13 phagemid, Cosmid, Shuttle vector; Eukaryotic Vectors (YAC and briefly
PAC, MAC, HAC). Gene Cloning (Recombinant DNA, Bacterial Transformation and selection of recombinant
clones, PCR-mediated gene cloning).
UNIT-INN
Recombinant DNA technology-11: Gene Construct; construction of genomic and cDNA libraries, screening DINA
libraries to obtain gene of interest by pgenctic selection; complementation, colony hybridization; Probes-
oligonucleotide, heterologous, Methods of gene transfer- Agrobacterium-mediated, Direct gene transfer by
Electroporation, Microinjection, Microprojectile bombardment; Selection of transgenics- selectable marker and
reporter genes { Luciferase, GUS, GFP).
UNIT-IV
Applications of Biotechnology: Pest resistant (Bt-cotion); herbicide resistant plants (Round Up Ready soybean);
Transgenic crops with improved quality traits (Flavr Savr tomato, Golden nice); Improved horticultural varieties
{Moondust camations); Role of transgenics in bioremediation (Superbug), edible vaccines; Industrial enzymes
{Aspergillase, Protecase, Lipase); Genetically Enginecred Products—Human Growth Hormone; Humulin; Biosafety

COMCETTIS.

PRACTICAL

I a) Preparation of tissue culture (MS) medium.

b) Demonstration of in vitro sterilization and inoculation methods using leaf” and nodal explants of tobacco,
Datura, Brassica etc.

Study of another culiure through photographs.

Preparation of artificial sceds.

Study of Bt cotton through photographs,

Isolation of plasmid DNA.

Gel electrophoresis (demonstration).

SR A Lal T

Text Books:

. Chawla, H. 5. (2010}, Introduction to Plant Biotechnology. Oxford & IBH Publishing Co. Pvi. Lid,, New Delhi,

Reference Books:

%  Bhojwani, 5.5. and Razdan, M.K.. (1996). Plant Tissue Culture: Theory and Practice. Elsevier Science
Amsterdam. The Netherlands.

€  Glick, B.R., Pasternak, 1.J. {2003). Molecular Biotechnology- Principles and Applications of recombinant DNA.
ASM Press, Washington.

& Swewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques and Applications. John Wiley
& Sons Inc. U.5.A.
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DSE-6.3 : HORTICULTURAL PRACTICES AND POST-HARVEST

TECHNOLOGY
Full Marks — 100
Mid Sem - 15/1hr
End Sem Theory — 63 hrs
End Sem Practical - 253 hrs
THEORY

UNIT-1

i Introduction: Scope and importance, Branches of horticuliure; Role in rural economy and employment
generation; Imporiance in food and nutntional secunty; Urban horticulture and ecotourism.

n. Omamental plants: Types, classification (annuals, perennials, climbers and trees); Identification and salient
features of some omamental plants [rose, marigold, gladiolus, camations, orchids, poppies, gerberas, tuberose,
sages, cacti and succulents (Opuntia, Agave and spurges)]

UNIT-11

i Fruit and vegetable crops: Production, ongin and distribution; Descripion of plants and their economic
products; Mansgement and marketing of vegetable and fruit crops.

ii. Horticuliural technigues: Application of manure, fertilizers, nutrienis and PGRs; Weed control; Biofertilizers,
biopesticides; Irnigation methods (drip imgation, surface imrigation, furrow and border irmgation); Hydroponics;
:’rqmgam:-n Methods: asexual (grafting, cutting, layvering, budding), sexual (seed propagation), Scope and
mmtations,

iii. Landscaping and garden design : Planning and layout (parks and avenues);, gardening traditions - Ancient
Indian, European, Mughal and Japanese Gardens; Urban forestry: policies and practices.

UNIT-IN

i.. Post-harvest technology: Importance of post harvest technology in horticultural crops; Evaluation of quality
traits; Harvesting and handling of fruits, vegetables and cut flowers; Principles, methods of preservation and
processing: Methods of minimiring loses during storage and transportation;

ii. Disease control and management : Field and post-harvest diseases; ldentification of deficiency symptoms;
remedial measures and nutritional management practices; Crop sanitation; [PM strategies (genetic, biological
and chemical methods for pest control); Quarantine practices;

UNIT-IV

Horticultural crops - conservation and management: Documentation and conservation of germplasm; Role of

micropropagation and tissue culture techniques; Varicties and cultivars of various horticultural crops; IPR issues;

National, international and professional societies and sources of information on horticulture.

PRACTICAL
Identification and description of salient features of ornamental plants included in the syllabus.

.

2. Horticultural techniques (Drip imigstion, surface imgation, furrow and border irrigation).

L 8 Study of practice of asexual propagation methods (grafting, cutting, layering, budding)

4. Planning and layout of parks and avenucs

5. Handing of harvested fruits, vegetables and cut flowers

6. Methods of fruit preservation

i Basic tissue cultures technique

Text Books:

1. Peter, K. V. (2009). Basics of Horticulture, Kalyani Publishers, New Delhi.

Reference Books:

& Singh, D. & Manivannan, 5. (2009). Genetic Resources of Horticultural Crops. Ridhi International, Delhi, India.

-] Swaminathan, M.S. and Kochhar, 5.L. (2007). Groves of Beasuty and Plenty: An Atlas of Major Flowering Trees
in India. Macmillan Publishers, India.

< NIIR Board (2003). Cultivation of Fruits, Vegetables and Floriculiure. National Instituwte of Indusirial Research
Board, Delhi.

& Kader, A.A. (2002). Post-Harvest Technology of Horticultural Crops. UCANR Publications, USA.

¢  Capon, B. (2010). Botany for Gardeners. 3rd Edition. Timber Press, Portland, Oregon.

- Pandey, P. H. (2007). Principles and Practices of Post Harvest Technology, Kalyani Publishers, New Dethi.
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DSE—E 4: INDIJ ETRL'LL AHD EN\-"IRﬂNh‘[EHTﬁL MICROBIOLOGY

Full Marks — 100
Mid Sem - 15/1hr
End Sem Theory — 60/3 brs
End Sem Practical — 25/3 hrs
THEORY
UNIT-1

i. Scope of microbes in industry and environment: BioreactorsFermeniers and fermentation processes: Solid-state
and hiquid-state (stationary and submerged) fermentations; Baich and continuous fermentations. Components of
a typical biworeactor, Types of bioreactors- laboratory.

i. Microbial production of industrial products: Microorganisms mvolved, media, fermentation conditions,
downstream processing and uses; Filtration, centrifugation, cell disroption, solvent extraction, precipitation and
ultrafiltration, lyophilization, spray drying.

UNIT-I1

Microbial enzymes of industrial interest and enzyme immobilization: Microorganisms for industrial applications

and hands on screening microorganisms for casein hydrolysis; starch hydrolysis; cellulose hydrolysis. Methods of

immaobilization, advantages and applications of immobilization, large scale applications of immobilized enzymes

(glucose isomerase and penicillin acylase).

LNIT-T10

Microbes and quality of environment: Distnbution of microbes in air; Isolation of microorganisms from soil, air and

water, Microbial flora of water: Water pollution, role of microbes in sewage and domestic waste waler treatment

systems. Determination of BOD, COD, TDS and TOC of water samples; Microorganisms as indicators of water
quality.
UNIT-IV

Microbes m agriculture and remediation of contaminated soils: Biological fixation; Mycorrhizae; Bioremediation of

contaminated soils. Isolation of root nodulating bactenia, arbuscular mycorrhizal colonization in plant roots.

PRACTICAL
Principles and functioning of instruments in microbiology laboratory
Hands on sterilization techniques and preparation of culture media
Screening microorganisms for industrial use.
Mycorrhiza, arbuscular mycorrhizal colonization in plant roots
Determination of BOD, COD, TDS and TOC of water samples;
Microorganisms as indicators of water quality

- ot ol

Text Bowoks:

l. P. D. Sharma, (2017) Environmental Microbiology. Rastogi Publications, Meerut.

.'illﬂ'ﬂ:ll'ﬂ‘d‘l‘ﬂﬂﬂ's

Pelzar, M. Jr., Chen E.C. 8, Knicg, N.R. (2010). Microbiology: An application based approach. Tata McGraw
Hill Education Pvt. Lid., Delha

Tortora, G.1., Funke, E.H-. Case. C.L. (2007). Microbiclogy. Pearson Benjamin Cummings, San Francisco,
LL.5.A. Sth edition,

Pradipta K. Mohapatra (2008). Text Book of Environmental Microbiology, LK. Inlernational Publishing House,
MNew Delhi

A. K. Rath (2018). Industrial and Environmental Microbiology, Kalyani Publishers, New Dethi.

-]
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DSE-5.3 : ANALYTICAL TECNIQUES IN PLANT SCIENCES

Full Marks - 100
Mid Sem - 15/1hr
End Sem Theory — 603 hrs
End Sem Practical — 25/3 hrs
THEORY
UNIT-1
Imaging and related techniques: Principles of microscopy; Light microscopy; Fluorescence microscopy; Flow
cytometry (FACS); Transmission and Scanning electron microscopy —sample preparation for electron microscopy,
cryofixation, negative staming, shadow casting, freeze fracture, freeze etching.
UNIT-11
Cell fractionation: Centrifugation: Differential and density gradient centrifugation, sucrose densitygradient,
CsCl2gradient, analytical ceninifugation, ultracenirifugation. Radioisotopes: Use in biological research, auto-
radiography, pulse chase experiment. Spectrophotometry: Principle and its application in biological research.
UNIT-IN
Chromatography: Principle; Paper chromatography; Column chromatography, TLC, GLC, HPLC, lon-exchange
chromatography; Molecular sieve chromatography; Affinity chromatography. Characterization of proteins and
nucleic acids: Mass spectrometry; X-ray diffraction; X-ray crystallography; Charactenization of proteins and nucleic
acids; Electrophoresis: AGE, PAGE, SDS-PAGE
UNIT-IV
Biostatistics: Statistics, data, population, samples, variables, pammeters; Representation of Data: Tabular,
Graphical; Measures of frequency and central tendency: Anthmetic mean, mode, median; Measures of dispersion:
Range, mean deviation, varance, standard deviation; Chi-square test for goodness of fit. Test of significance:
comparison of large, small and paired samples (T-Test) and correlation.

PRACTICAL

Study of different microscopic technigques for chromosome study
Study of PCR Demonstration.

To separate pigments by paper chromatography.

To separate phytochemicals b:.r thin layer chromatography.

To estimate protein through Lowry's methods.

To separate proteins using PAGE.

To separate DNA (marker) using AGE.

Spectrometric estimation of total sugar by Anthrone method.
Chi-square analysis of mendelian ratio,

0. T-Test

R M P A e . B e

Text Books:

l. Patil, C. 8. (2017). Advanced Analytical Techniques, ABE Books, New Delhi,

Rdh:'mfldnh
Plummer, D.T. (1996). An Introduction to Practical Biochemistry. Tata McGraw-Hill Publishing Co. Ltd. New
Delhi. 3rd edition.

-] Ruzin, 5.E. (1999). Plant Micro technique and Microscopy, Oxford University Press, New York. U.S.A.

& Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, J.G., Smith, J.A., Struhl, K. (1995). Short
Protocols in Molecular Biology. John Wiley & Sons. 3™ edition.
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GE-3.4 : OPTICS, SPECIAL THEORY OF RELATIVITY, ATOMIC PHYSICS,
QUANTUM MECHANICS AND NUCLEAR PHYSICS

Full Marks - 100
Mid Sem ~ 15/1hr
End Sem Theory - 60/3 hrs
End Sem Practical - 2573 hrs

THEORY

UNIT-1
Dptics=1: Elementary idess of monochromatic abermtions and their minimization, chromatic sbermtion, achromatic
combinatson, Theory of formation of primary and secondary minbow, condition of interference, coherent sources,
Youngs double slit expeniment, biprism and messurement of wave length of light of by it, color of thin films and
Mewton s rngs, Fresmel and Frounboffer diffrction, diffraction by single slit plane trnsmission grating.

1B|Page
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Opties-Il ; Electromagneihe nafire of light, polanzed and unpolanzed light, polanzation by reflection and
refraction, Brewster's Low, Mauls Law, Double refraction, Ordinary and extraordinary rays.
UNIT-11 Afomic Physics
Inadequacy of classical physics, brief outling of Rayleigh Jesns theory and Planck’s quantum theory of mdution,
particle mature of electromagnetic mdintion pheio clectric effect, Compton effect, dual nature of mdistion, wave
npdure of particles, de-Broghe hypothesis, matter wave, wave-particle duality, Duvisson- Germer expenment.
Bohr's theory of Hydrogen stom, explanntion of Hydrogen Spectra, cormrection for finite mass of the nucleus, Bohrs
principle, limitations of Bohe's theory, Discrete energy, exchange by atom Frank Heriz expernment.
UNIT-11

Quantum Mechanics : Hoscoberg's Uncertainty relaton, Time dependent Schrodinger’s wave equation in onc
dimension und three dimenssons, The physecal nterpretabion of the wave function, Probabihity density and
probubality current density, Equation of contimuity, Normalszation of the Wave function, Expectation value of an
observable, Ehrenfest’s theorem. Time independent Schrodinger’s wave equation in one dimension particle n o
box, energy eigen valuss and sigen functions,

UNIT-IV
Muclear Physics : Propertics of the nucleus Charge, Size, Spin, Magnetic Moment, Mass, Mass defect, Binding
energy, Packing fraction, Nuclear force and its characteristics features, Radioactive decay lows, avernge life, half
life, muclear fission, nuclesr fusion, Linear sccelerators. and cyclotron.
Relativity: CGalilean transformation, Mewtonian relativity and s imitation, Michelson Mordey experiment and it's
consequence, postulstes of special theory of relativity. Lorente transformation, length contraction, time dilation,
relativistic mass and momentum, mass energy relation,

Text Books:

University Physics, H. [} Young, R. A, Freedman (Person)-2017

Fundamentals of Physics, Resnick, Halliday, Walker (Willey-2013

Reference Boaks:

A Texi Books book of Optics N. Subrahmanyam and Brij Lal (S.Chand Publishing)-2006
Introduction to Special Relativity-R. Resnick (John Wiley)-2007

Concepls of Modern Physics Arthur Beiser (MeGraw Hill 2007

Modern Physics H 8. Moni and G K Mehia-2018,
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DSE-53 : POLYMER CHEMISTRY

Full Marks - 188

Mlid Sem ~ 153/ Thr

End Sem Theary - 6073 hry
End Sem Practical = 2573 hrs

THEORY

UNIT-1
Introduction nod history of polymeric materinls:
Dvifferent schemes of classification of polymers, Polymer nomenclature, Molecular forees and chemical bonding in
polymers, Texture of Pohymers,
Functionality and ifs importance:
Criterin for synthetic polymer formation, classification of polymerization processes, Relationships bebween
functionality, extent of reaction and degree of polymenization. Bifunctional systems, Poly-functional systems.
UNIT-11
Mechanim & Kinetics of Polymerization:
Polymerization reactions - addition and condensation, mechanism and kinetics of step growth, radscal chain
growth, jonic chain (both cationic and anionic) and coordination polymenzations, Mechanism and kinotics of
copolymerzzation, palymerization technigues,
Crystallization and crystallinity: :
Determination of erystalline melting point and degree of erystallinity, Morphology of envstalline polymers, Factors
affecting crystalline meltng point.
UNIT-1N
Molecular weight of polymers and their determination (M, M., M., M.} by end group analysis. viscomeiry and
ocamotic pressune methods. Molecular weight distribution and its significance. Polydispersity index,
Glass transition temperature (Tg) and it determination: WLF equation, Outlines of factors affecting glass
transition temperaiure (T,).
UNIT-IV
Properties of polymers (phyxical, thermal and mechanscal propertes)
Preparation, struciure, properiies and applications of the following polvmers: polvolefing {polyethylene,
polypropyleng), polystyrene, polyvinyl chlonde, polyvinyl ncetate;, polyacryvlamide, fluoro polymemns (Teflon),

B|Page
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polyamsdes (nylon=6 and nylon &, §). Thermosetiing polymers - phenol formaldehyde resins {Bakelite, Novalac),

polyurcthanes, conducting polymers (polyacetylenc, polvaniline). Breel cutline of bodegradable polymers,



DSE-5.4 : INDUSTRIAL CHEMICALS AND ENVIRONMENT

Full Marks - 100

Mid Sem — 15/1hr

End Sem Theory — 6073 hrs
End 5em Practical - 2573 hrs

THEORY

U™NIT-1
Industrial Gases and Inorganic Chemicals
Irdustrial Gases: Large scale production uses storage and hazards in handling of the following gases: oxygen,
nitrogen, argon, hydrogen, acetylene, carbon monoxide, chloring, sulphur dioxsde,
Inorganic Chemicals: Manufacture, applcation and hazards in handhing the following chemicals: bydrochloric acid,
nitrc scid, sulphurc acid, constic soda. common salt, bleaching powder, sodium thiosulphate, hydrogen peroxsde,
potash alum, potssium dichromate and polassium permanganate,

M|Page
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Industrisl Metallargy
Preparation of metals (ferrous and nonferrous) and ultrapure metals for ssmiconductor technology.
UMIT-1
Enviromment and ity scgmenis
Ecosystems. Biogeochemical cyeles of carbon, nitrogen and sulphur,
Air Poiluton: Major regions of atmosphere. Chemical and photochemical resctions in stmosphers, Air pollutants:
types, sources, particle size and chemical natare; Photochemieal smog: its constituents and photochemistry
Environmental effects of ozone. Major sources of air polhution. Pollution by 50:, O0:, 00, NO,, and H:S and
m'l.lmlprnnn&.n Eﬂeﬂ!nfurpnihl:uim]hnqm‘mmnldulm ﬂmﬂhﬂ.ﬂzﬁaﬂ.ﬂllﬁhﬂ
warming , Chkzomne dq:ﬂ:lmh}'ulﬂu n-fmlrnpn chlomilesrncarhons and I:-I.nlm,rmmrllnl'mhl:ln from coal.
UNIT-II
Water Poilution: Hydmlogical cycle, waler resources, aquatic ecosystems, Sowrces and nature of waler pollutants,
Techmiques for mensuning water pollution, mpacts of water pollution on hydmlogical and ecosystems. Water
purification methods. Efffuent treatment plants (primary, sccondary and tertiary treatment). Industrial effluents fom
the following mdusirees and their treatment: cloctroplating, textbe, taanery, dairy, petroleum and petrochemicals,
fertilizer. Sludge disposal. fedunrial ware mansgement incincration of wasie. Water treaiment and purification
{reverse osmosis, lon exchange). Waler quality parameters for wasicwater, indusirial water amd domestic waber,
LINIT-IV
Epergy and Environmend
Sources of energy: Coal, petrol and nofural ges. Moclear fusion/fission, solar energy, hydrogen, geothermal, tidal
and hydel. Nuclear Pollution: [hsposal of nuclear waste, nuclear disaster and its management,
Riocatalysis
Introduction 1o biocatalysis: Importance m green chemistry and chemical mdustry,



DSE-6.4 : GREEN CHEMISTRY

Full Marks - 100

Mid Sem — 15/ 1hr

End Sem Theary — 60V hirs
End Sem Practical — 2573 hrs

THEORY
UNIT-1
Intreduction to Green Chemdsiry
Whai s Green Chemisiry? Meed for Green Chemisiry. Goals of Green Chembsiry. Limifationa/Obstacles 1n the
pursuit of the goals of Green Chemistry.

Principles of Green Chemistry and Designing o Chemical synthesis- |

Twelve prnciples of Green Chemistry. Explanations of panciple with special emphasis on - Designing green
synthesis processes: Prevention of Waste! by-products; maximize the incorporation of the matenals used in the
process into the final prodiects (Atom Ecomromy) with reference o rearmmpgement, addition, substifution and
elimination reactions; Prevention'minimization of hazardows! toxic products; Designing safer chemicals; Use of
safer solvemis and suxiliaries {e.g. scparafing agend) - green sobvents (supercritical OOk, water, donic hguids),
solvent less processes, immobilized solvents,

UNIT-I

Principles of Green Chemistry and Designing n Chemical synihesis-11

Explanation of green chemistry principles with specind emphasis on: Energy efficient processes for synthesis = use
of microwaves and whtrasonic energy. Sclection of starting mstenials (use of renewable feedstock); avoidance of
unnecessary derivatization (e.g. blocking group, protection groups, deprotection); Use of catalytic reagents
(wherever possible) in preference to stoichiometric reagents; designing of bsdegradahiz products use of chemically
safer substances for prevention of chemical sccidents, inberent safer design greener - aliemative o Bhopal Gas
Tragedy (safer route to carcarbaryl) and Fhixiborough aceident (safer route to cyclobexanol); real-time, m-process
umﬁm-.udmmlmmd:ehuﬁmnfhmﬂmunﬂnm dndapuﬂufﬂmmlyll:ll
techniques to prevent and minimize the genemtion of hazardous subsiances i chemical processes,

UNIT-101

Examples of Green Synthesia’ Reactions and some real world cases-1

Green Synthesis of the following compounds: adipic acid, catechol, methyl methacrylare, urethame, disodium
iminodiacetnte  (aliernative (o Sirecker synthesis), parscctamol, furfural Microwave essisied reactions:
Applicationg 1o reactions (i) ia water: Hofmann Elimination, hydrolysis (of benryl chlonde. methyl benzoate 1o
beneoic acid), Oxidation (of toluene, alechols): (i) reactsons in organic sobvents: Diel-Alder reaction and
Decarboxylstion reacteon. Dltrasownd assivied reactions,; Applications o estcrnlbcation, saponification, Simmons-
Smith Reaction (Llirsonic aliemative to lodine),

UNIT-IV

Ezamples of Greea Synthesis” Reactions and some real world cases- 11

Surfactanis for carbon dioxide — replacing smog producing and crone depleting solvemts wath C0y for precsion
cleaning and diry cleaning of garments; Desipning of Environmenially safe mannpe antifoulant; Right fif pigmeni:
synthetic azopigments to replace loxic orpanse and inorganic pigments; Synthesis of & compostable and widely
apphicable plostic (paly lsctic scid) from com; Development of Fully Recyclable Carpet: Cradle to Cradle Carpeting
Future Trends in Green Chemisiry

Oxulizing and reducing reagents and  catabysis; multifunctionsl resgents; Combinntonal green  chemisiry;
Proliferation of solvent less renctions; Cireen chemastry in sustainable development. (Bio-dicsel, bio-cthanol and
biogas),

Recommiended Text Books

1.

Anastas P.T. & Warmner LK : Green Chemistry- Theory and Practical, Oxford Unaversity Press (0000

r Ahluwalin VK. & Kidwai M.: New Trends i Green Chemisiry, Anamalaya Publishers, Mew Delhi (2004)

i Kumar V., An Introduction to Green Chemastry, Vishal Publishing Ca., {2015).

Riference Books:

%  Matlack AS. Imtroduction to CGireen Chemistry, Marcel Dekker (2001 ),

@  Das Asim K. and Das Mahua, Envirenment Chemistry with Green Chemistry, Books and Allied (P) Lid. (2010
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DSE-6.3 : INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

Full Marks - 100
Mid Sem ~ 1 51br
End Sem Theory — 6003 hrs
End Sem Practical — 15/3 hrs
THEORY

UKIT-I

Silicate Industries

{rlass: Glassy siate and its properties, classification (silicate and nonsilicate glasses). Manufactunng and processing of
glass. Compaosition and properties of the following types of glasses: Sods lime glass, lead glass, armowred glass, safety
glass, borosilicate glass, fluorosilicate, coloured glass, pholosensitive glass,

Ceramics; Important clays and feldspar, ceramic, their types and manufactore. High technology ceramics and their
apphications, superconducting and semiconducting oxides, fullerenes carbon nanotubes and carbon fibre,

Cemenis, Classification of cemeni, ingrodients and their role, Manufacture of cement and the setting process, quick
seiting coments.,

UNIT-11

Fertilizers: Different types of fertilizers. Manufacture of the following fertilizers: Urca, ammonium nitrate, calcium
smmanium  nitrate, ammonium  phosphates; polyphosphate, superphosphate, compound and mixed fertilizers,
poiassium chlonde, polassium

Batteries: Pﬂmqudmnnhjhﬂmhﬂhq'mmpmlﬂ their role, Characieristics of Batiery. Working ol
following batienies: Pb acid, Li-Battery, Solid state electrolyie batiery. Fuel cells, Solar cell and polymer cell.

UNIT-111

Surface Coatings:

Objectives of costings surfaces, preliminary treatment of surface, classification of surface coatings. Paints and
pigments-formulation, composition and related properties. Oil paint, Viehicle, modified oils, Pigments, toners and lakes
pigments, Fillers, Thinners, Enamels, emulsifying agents. Special paints (Heal retardant, Fire retandant, Eco-friendly
paint, Plastic paint), Dyes, Wax polishing. Water and Oil paints, additives, Metallic coatings, metal spraying and
enodizing.

UNIT-1¥

Alloys: Classification of alloys, ferrous and non-ferrous :]h;rl.. Specific propertics of clements in Ilh}"l. Manufacture
of Steel (removal of silicon, decarbonization, demanganization, desulphurzation, dephosphorisation) and surface
trestment (argon treatment, heat treatment nitriding, carburizing). Composition and propertics of different types of
steels,

Chemical explosives; Origin of explosive properties in organic compounds, preparation and explosive propertics of
lead azide, PETN, cyclonite {(RDX). Introduction fo rocket propellants.

Recommended Text Books:

1 Stocchi E., Mndustrin! Chemiviry, Vol-1, Ellis Horwood Lid. UE.

p Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut | 1996).

i F. C. Jain, M. Juin: Engineering Chemmistry, Dhanpat Rai & Sons, Delha.

Reference Books:

& Febder B.M. and Rousseou B.W., Efementary Principles of Chemical Processes, Wiley Publishers, New Delhi.
¢  Dam 5 S, A Texhook of Engineering Chemisiry, 8. Chand & Company Lid. New Dielhi,

> A, Kent: Ricgel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

& K. Gopalan, [}, Venkappayya, 5. Nagarajan: Engineermg Chemistry, Yikas Publications, New Delhi

PRACTICAL

List of Practicals

Determmation of frec acidity m ammonium sulphate fertilizer,
Estimation of Cabeium in Caleium ammonium nitrate fertilizer.
Estimation of phosphoric acid m superphosphate fertilizer.
Determination of composition of dolomite (by complexometric titration).
Analysis of (Cu, Ni); (Cu, Zn) in alloy or synthetic samples

Analysis of Cement,

Estimation of [ron from Cement Volumetrically

Preparntion of pigment [rine oxide}.
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C-2.2 : QUISS! 9098 6521 Doy

Full Marks - 100
Mid Sem = 200 1hr
End Sem - B3 hrs
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SEMESTER-V
C-5.1: 092 RI9Q 0 RIS

Full Marks - 104
Mid Sem - 2iThr
End Sem — BV} hrs
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C-6.2: 652 SIAIQ ISRIGS QeaIT

Full Marks - 100
Mid Sem - 20V 1 hr
End Sem - 8073 hrs
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CC-1.3: PUBLIC ADMINISTRATION : CONCEPTS AND ISSUES
Full Marks: 100
Mid Sem : 20/1hr
End Sem : B0/3hrs
UNIT=1
Meaning, Nature, Scope and Significance of Public Administration
Evolution of the Discipline, New Public Administration
UNIT-1I
Principles of Organization:
Hierarchy, Span of Control, Unity of Command, Centralization and Decentralization
UNIT=111
Theoretical Perspectives: Scientific Management Theory (F. W. Taylor), Human Relations Theory
{Elton Mayo), Ecological approach (Fred Riggs), Bureaucratic Theory (Max Weber)
UNIT-1V
Leadership: Theories of Leadership
Theories of Motivation: Maslow, McGregor, Herzberg
Decision-making Theory: Herbert Simon
UNIT-WV
Major Issues in Administration: Good Governance, Corruption, Relationship between Permanent
Executive and Political Executive, Employee-employer relationships

Elg;eﬂtd' Readings:

Agarwal, D.V., Human Relations and Organisation Behaviour (New Delhi, 1988).
Avasthi, Amnnmr-rm:l Maheswan, 5.R., Public Administration Agra, 1986).
Bhattacharya, Mohit, Public Adminstration {Calcutta, 1981).

Dimmock, M.E. and Dimmock, G.V., Public Administration (New York, 1975).
Maheswan, 5.R., Theories and Concepts in Public Administration (New Delhi, 1991).
Mehta, Prayag, Bureaucracy, Organisational Behaviour and Development (Sage, 1989).
Sharma, B.D., Advanced Public Administration {Mew Delha, 1990).

Simon, Herbert, Administrative Behaviour (London, 1976).

BO =1 O LA e b B

CC-14: INTERNATIONAL POLITICS : THEORIES AND CONCEPTS

Full Marks: 100
Mid Sem : 20 1hr
End S¢m : 80/ 3hrs

UNIT=1 : Concepts of International politics:

Power, balance of power, national interest, collective secunity
UNTT=11 ;: Theories of International politics:

Idealist, Realist, Systems, Game Theory
UNIT-111

World War | - Causes and Consequences

World War [l - Causes and Consequences

Cold War — Causes and Phases
UNIT=1¥ : Major issnes of world

Cuban Missile Crisis, Vietnam War, E‘ullnpc of the Soviet Union, Afghan Crisis
UNIT- ¥V : Glabal Concerns:

Human Rights, Ecology, Disarmament and Arms Control

Enﬂmrd Readings:

Bandhopadhyay, J., General Theory of International Relations, Allied Publishers, New Delhi.

Holsti, K.J. htnm".l]: Politics: A Framework for Analysis, Prentice Hall.

Kumar, Mahendra, Theoretical Aspects of International Politics, Shivlal Aggarwal & Co. Agra, 1967.
Morgenthau, Hans J, Politics among Mations: The Struggle for Power and Peace, New York, 1985.
Jackson, R. and George Sorensen, Introduction fo International Relations: Theories and Approaches,
OUP, 2003,

b e L ) =
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CC-1.5 : INDIAN GOVERNMENT AND POLITICS

Full Marks: 100
Mid Sem : 20 1hr
End Sem : 803hrs
UNIT- 1 : Key Features of the Indian Constitution :
The Preamble, Fundamental Rights, Amendment procedure & Basic Structure, Emergency Provisions
UNIT- 11 ;: Governmental structure and Process in Centre :
President, Prime Minister, Parliament, Supreme Court - Judicial Review and Judicial Activism
L/NIT- II1 : Federalism :
Mature of Indian Federalism, Centre-State relations, Areas of Cooperation and Conflict, Demand for
Special Category Status
UNIT- IV : Statutory institutions/commissions -
UPSC, Election Commission, Comptroller and Auditor General, Finance Commission, National Human
Rights Commission
UNIT-V : Party System :
Political Parties (Congress &BIP - Leadership, Ideology, Social base and Electoral performance);
Regional Parties; Coalition politics; Pressure groups

Suggmﬂkeﬂ-r
Austin Granville, 1972, The Indian Constitution: Comerstone of a Nation, New Dellu, OUP
2. Austin Granville, 1999, Working a Democratic Constitution: The Indian Expenence, New Delhi,
oup
3. Basu D.D., 1999, Introduction to the Constitution of India, Calcutta, Prentice Hall {latest edition)
4,  Hasan Zova, E. Shridharan and R. Sudarshan (eds.) 2002, India’s Living Constitution, New Delhi,
Permanent Black
Kapur Devesh and Pratap Bhanu Mehta (eds.), 2005, Public Institutions in India, New Delhi, OUP
Saez Lawrence, 2004, Federalism without a Center, New Delhi, Sage.
Sharma Brij Kishor, 2002, Introduction to the Constitution of India, New Delhi, Prentice Hall

e



CC- 2.3 : INDIA’S FOREIGN POLICY

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT-1
Historcal origins, determinants, Principles, continuity and change
UNIT-11
India and Major Powers: US, China and Russia
UNIT- 11T
India and Neighbours: Pakistan, Bangladesh, Nepal and Sri Lanka
UNIT-1V
India and NAM : India's Contribution to NAM; lts contemporary relevance
India’s Act East Policy and ASEAN

Bl|Page

UNIT-¥
India and the UN System : India's role in UN Peace Kecping and Global Disarmament
India’s Nuclear Policy

Suggested Readings:

I.  Bandopadhvaya, J., 1980 Making of India’s Foreign Policy, New Delhi, Allied Publications Pvt. Lid.
2.  Harsh V. Pant (ed), Indian Foreign Policy in Unipolar World, Routledge, Taylor and Francis Group,

London, 2009,

3. Raja Mohan, C., Crossing the Rubicon: The Shaping of India’s New Foreign Policy, Penguin Books,
New Delha, 2003,

4.  Appadorai, A and Rajan M.5., 1985, India’s Foreign Policy and Relations, South Asian Publishers,
New Delhi, 1985,

5. Harshe, Rajan and Seethi, K.M (Eds), 2005, Engaging with the World: Critical Reflections on India®s
Foreign Policy, Orient Longman, New Delhi.

A. Ganguly, Sumit (Ed), 2010, India’s Foreign Policy: Retrospect and Prospect, Oxford University Press,

Mew Delhi.

Dautt, V. P{2000) India’s Foreign Policy in a Changing World, Vikas, Mew Delhi, 2010.

Dixit, I.N. India’s Foreign Policy and its Neighbours, Gyan Publishing House, New Delhi, 2001,

% =



CE-3.4: INDIA AND REGIONAL ORGANISATIONS

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT-1
Regionalism and Regional Organisations: Understanding the conceplual and theoretical aspects of
Process of Regionalism
Regional Organisations: Growth and Classification
Significance of Regional Organisations in India’s Foreign Policy
UNIT-11
India and SAARC
SAARC: Genesis and growth, [ssues and Concerns, Summit Diplomacy
India’s Role in SAARC
UNIT-1H
India and ASEAN
Background and Civilizational Ties; Look East Policy of India
India’s Prionities: Security, Energy and Trade
UNIT-1V
India and BRICS:
Understanding BRICS: Origins, Agenda and Influence
India - BRICS Engagement
New Development Bank and Impact of BRICS on India’s overall Strategic interesis
UNIT-V
India and European Union

Suﬂmd’ Readings:
Oliver Stuenkel (2015) The BRICS and the future of Global Order, Lexington Press.
Uwe Becker, (2014), The BRICS and Emerging Economics in Comparative Perspectives: Political
Economy, Liberalisation and Institutional Change, Routledge, New York.

3.  Bhabam Sen Gupta (1993) “SAARC: Asian Prospect and Problems of Intra-regional Cooperation™.
South Asian Publishers, New Delhi.

4.  Bhargava, K.K and Lama M.P (2008) SAARC, 2015: Expanding Horizons and Forging Cooperation
in & Resurgent Asia, New Delhi, Friedrich Ebent Stiflung.
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CE- 4.3 : INDIAN POLITICS: ISSUES AND PROBLEMS

Full Marks: 100
Mid Sem : 20 1hr
End Sem : 80/3hrs
LUNIT-1
Mation Building in India: Approaches, Debate and Political Culture in India
UNIT-11
Challenges to National Integration: Casteism, Communalism, Termonsm
LINIT-111

Good Governance: Issues and Challenges, Corruption, Citizens”s charter, Right to Information
UNIT-1V
Parliamentary Democracy in India: Party Sysiem, Pressure Groups, Politics of Defection, Coalition
Politics
UNIT-V
Politics of Regionalism in Politics: Sub-Regionalism, Creation of new states, Politics of Special category
status, Politics of Language

Suw Readings:

Bardhan Pranab, The Political Economy of Development in India, Blackwell 1984

Brass, Paul, Caste, Faction and Party in India Politics, Chankya, Delhi.

Frankal, Francine et.al{ed.) Transforming India: Social and Political Dynamics of Democracy, OUP,
2000,

Jalan Bimal (ed) The Indian Economy: Problems and Prospect, Viking, Delhi, 1992.

Kothari Rajni, Caste in Indian Politics, Orient Longman

Roy, A.B.. Society, Religious and Politics in India

Rudolph and Rudolph, The Modemnity of Tradition: Pohitical Development in India, Onent Longman
Singh, G. And H.L. Sharma, Reservation Politics in India: Mandalization of the Society.

.
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CC- 2.5 : GOYERNMENT AND POLITICS IN ODISHA

Full Marks: 100
Mid Sem : 20/1hr
End Sem ;: B03hrs
UNIT-1
Movement for separate state of Odisha, Freedom Movement and Praja Mandal Movements in Odisha;
Integration of Princely States in Odisha
UNIT-11

Political Culture of Odisha, Regional Political Parties, Coalition Politics in Odisha, Problem of
factionalism and Defection, The Opposition in Odisha politics
UNIT-1I1
The Governor of Odisha, President’s rule in the state, Chief Minister, Odisha Legislative Assembly
UNIT= IV
Panchayati Raj Institutions {PRIz) in Odisha: Organisation, functions, problems and prospects
UNIT-V
Regional Dispanty: lssue of Backwardness of the state, Regional Backwardness and Development.
Odisha Agricultural policy, Odisha Industrial policy

WI‘M

A. P. Padhy, Indian State Politics, (ed.) B. R. Publishing Corporation, Delhi, 1985,

B. K. Patnaik, “The Paolitics of Floor Crossing in Odisha™, Santosh Publication, Berhampur, 1985,
B.B Jena and J. K. Baral, “Government and Politics in Odisha”, (ed), Pnnt House, Lucknow: 1988.

D. Bhuyan, and 5. Muni, Coalitional Politics in Odisha, Abhijeet Publications, New Delhi: 2010.

D. Bhuyan, Dayanidhi Parida, “Role of Regional Parties in Odisha”, Abhijeet Publication, New Delhi:
2010.

D. Bhuyan, Government and Politics in Odisha, Abhijeet Publication, New Delhi: 2014.

Harihara Das, B.C. Choudhury, “Federal and State Politics in India, Discovery Publication, New
Delhi, 1990,

1. K. Mahapatra, “Factional Politics in India”, Chugh Publication, Allahabad, 1985,

Sukadev Nanda, Coalition Politics in Odisha, Sterling Publishers, New Delha, 1979.
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Eoverses of Studles, Science (Mathematics Honowrs)-2021 _ i

C-1.2 : DISCRETE MATHEMATICS

Full Marks - i
Mlid Sem = 101 br
End Sem - 803 hirs

Objective: This is & preliminary course for the basic courses in mathematics and all its applications. The objective is to
soquaint Sislenis with basic counting principles, set theory and logic, matnx theosy and graph theory.

Expécted Ouicomea: The scquired knowledge wall belp students i simple mathematica] modeling. They can study
advancs courses in mathematical modeling, compuler science, statisiics, physics, chemisiry esc,

UNIT-1
Sets, relotions, Equivalence relations, partial ordering. well ordering, axiwom of choice, Zomn's lemma, Functions,
cardinals and ordinals, countable and uncountoble sets, stalements, compound sintements, proals in Matkematics,
Truth ables, Algebra of propositions, logical arguments, Well-ardering property of positive infegers, Diviston
algorithm, Devisibility and Euclidean algorithm, Congruence relstion between inbegers, modular amthmetic, Chinese
remainder theorem, Fermat's Hibe thearem

UNIT-N1
Principbes of Mathemabcal Induction, pgeonhole principle, principle of inchison snd exclasion Fusdamental
Theorem of Arithmetic, permutation combination circubar permutations hinominl amd multinomial theorem,
Recurrence relntions, generating flanctions, generating MRinction from recurrence relatbons

UNIT-II
Matrices, algebra of matrices, determinants, fundamentsl properties, minons and cofaciors, product of determinant,
sdpoint and imverse of & matrix, Rank and nullity of a matrix, Systems of finear equations, row reductson and
echelon forms, solution sets of linear systems, appleations of lincar sysiems, Eigen values, Eigen vectors of a
mustriy

UNIT-1V
Graph terminalogy. types of graphs, sub-graphis, isomorphee graphs, Adjscency end incidence muirices, Patha,
Cycles and conmectivity, Euberian and Hamiltonmn paths, Planar graphs

Books Recommended :

1.  Edgar G, Geodaire and Michael M, Parmenter, Discrete Mathematics with Graph Theory, 3™ Ed,, Peanson
Educatian (Singapare) P. Lad., Indian Repring, 2005,

2 Kenneth Rosen Discrete mathematics and its applications Me Graw Hill Education T edition,

3, V Ershna Murthy, V. P. Mainrs, J, L. Arcra, An Introdeciion to Linear Algebra, Affilinted Enast-Weai Press Py
Lud

Reference Books :

@ 1 L Mo, A Kendel and T.P. Baker: Discrete mathematics for Compuler Scienlisis and Masthematicians,
Prentice Hall af India Pvi Lid, 2008,



DSE-5.3 : LINEAR PROGRAMMING

Full Marks = 100
Mid Sem — 21 hr
End Sem — 83003 hry

Objective: The objective of this course is o familianire industrial problems 1o students with vanous methods of
solving Linear Programming Problems, Transportation Problems, Assignment Problems and their applications. Also,
students will know the application of linear Programming method in Game Theory.

Expected Outeomes: More knowledge on this topic in higher studies will help students to deal industrial models. This
is also prerequisie for studying advanced courses in Monknesr Programming Problems, Inveniory Control Problem and
Queuing Theory elc,

UNIT-1
Introduction to lincor Programming problem, Theory of simplex method, optimality and unboundedness, the
simplex algorithm, simplex method in tablenu format, mtroduction to artificial variables, two-phase method, Big-M
method and their comparison.

UNIT-I1
Diuality, formulation of the dual problem, primal-dual relationships, Fundamental Theorem of Duality, economic
interpretation of the dusl.

UNIT-111
Transporiation problem ond ns mathematical formulation, northwest-comner method least cost method and Vogel
spproximation method for determination of starting basic solution, algorithm for solving transportation problem.
Assignment problem and its mathematical formulation, Hungarian method for solving assignment problem.

UNIT-1V
Ciame theory: formulation of two person zero sum games, solving Wo person 2er sum games, games with mixed
stralegies, graphical solution procedure, lincar programming solution of games.

Books Recommended :

I. Kanti Swarup, Operations Research, Sultan Chand & Sons, New Delhi. Books.

Reference Books :

8. Hillier and G.). Licherman, Mniroduction fo Operations Research- Concepis and Cases (9 Edition), Tata
MeGraw Hill, 2000,

Mokhtur 5. Bozaran, John J. Jervis and Hanf . Sherali, Linear Programming and Network Flows (2™ edition),
John Wiley and Sons, Indis, 2004,

. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

Hamdy A. Taha, Operations Research: An Inirodwction {10th edition), Pearson, 2017,

e 4 &
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DSE-5.4 : PROBABILITY AND STATISTICS

Full Marks - 100
Mid Sem - 201 hr
End Sem — B873 hrs

Dbjective: The objective of the course s 1o expertese the student to the extensive role of statstics in everyday life and
computation, which hes made this course a core course in all branches of mathematical and engincering scicnces.
Expected Outcome: The students shall leam probability and statistics for varous random varmbles, multivanaie
distributions, correlations and relations. He shall leam law of large numbers and shall be able to do basic numernical
calculations.

UNIT-1
Probobility; Introduction, Semple spaces, Events, probability of events, rules of probability, conditional probability,
independent events, Bayes's theorem, Probability distnbutions and probability densities: random wvariables,
probability distributions, continuous random varables, probability density functions, Multiveriate distributions,
joint distribution function, joint probability density function, marginal distributions, conditional distributions,
conditional density, The theory in practice, data analysis, frequency distribution, class limits, class frequencics,
class boundary, class interval, class mark, skewed data, mulimodality, graphical representation of the data,
memsures of locatson and vanability,
Papaulation, sample, paramcicrs

UNIT-H
Mathematical Expectation: Introduction, expected value of random variable, moments, Chebyshev's theorem,
moment genernting functions, product momends, moments of linear combinations of random variables, conditional
expectations, the theory in practice, messures of location, dispersion

UNIT-101
Special probability distributions: Discrete Uniform distribution, binominl distribution, Negative binomial,
geometric, hypergeometric, poisson, multinomial distribution, multinomial. Special probability densitics; Uniform
distribution, gamma, exponcntial, gamma, clu-square, beta distnbution, normal, sermal approximation s binomial,
bivariate normal, Functions of random variables, distribution function technique, transformation technigue-one
variable, several
variables, moment generating function technique

UNIT-1V
Sampling distributions: population distribution, rndom sample, sampling distribution of mean, Central Limit
theorem, Sampling distribution of the mean: finite populations, chi-square, t, F distributions, regression and
correlation: Bivanate regression, regression equation, Lincar regression, method of least squares,

Books Recommended :

1. Irwin Miller and Maryiees Miller, Joahn E Fround's Marhematical Statistics with Applications (8% Editron),
Pearson, Asia, 2004,

Reference Books ;

- Robert V. Hogg, Joseph 'W. McKean and Allen T, Craig, fatroduction o Mathematical Staristics, Pearson
Education, Asia, 2007,

- Alexander M. Mood, Franklin A. Grayhill and Duane C. Boes, Introduction to the Theory of Sweistics, (3"
Edition), Tata McCimw- Hill, Repring 2007,

& Sheldon Ross, fnireduction to Probability Models (9* Edition), Academic Press, Indian Reprint, 2007,



C-3.3 : ANALOG SYSTEMS AND APPLICATIONS

Full Marks - 1008
Mid Sem — 15/1kr
End Sem Theory — 60/3 hrs
End Sem Practical - 2503 brs
THEORY

UNIT-I
Semiconductor Diodes: P and N type semiconductors, energy level diagram, conductivity and Mobility, Concept
of Daft velocity, PN junction fabrication (simple idea), Basrier formation i PN Junction Diode, Static and
Dynamic Resistance, Current flow mechanism in Foreard and Reverse Biased Diode, Drift velocity, derivation for
Barrier Potential, Barmer Width and current Step Junction,
Two terminal device and their applications: (1] Rectifier Diode: Half-wave Rectifiers. center-tapped and bridge
type Full-wave Rectifiers, Caleulation of Ripple Factor and Rectification Efficiency, L and C Filters (2) Zener
Diode and Voltage Regulation, Principle and structure of LEDS, {2} Photo diode {3) Solar Cell.

UNIT 11
Bipolar Junction Trassistors: n-p-n and p-n-p transisiors, Characiéristics of CB, CE and CC Confligurations,
Current gains & and b, Relation between & and b, Load line analysis of Transistors, DC Load line and (-point,
Physical mechanism of current flow, Active, Cul-off and Saturation Regions.
Transistors Biasing: Transestor Baasing and Stabilization circuits, Fixed Bias and Voltage Divider Bias,
Amplifiers: Transistors as 2-port network h-parameter Equivalent Circuit, Analysis of a single stage CE amplifier
using Hybnd Model, Input and Output impedance, Current, YVoltage and Power Gains, Classification of class A, B
and C amplifiers, Push-pull amplifier {class B)

UNIT-II
Coupled Amplifier: RC-coupled amplifier and it’s frequency response.
Feedback in Amplifiers: Effect of Positive and Megative Feedback on In- put Impedance, Output Impedance, Gain
Swability, Distortion and Noise, Sinusoidal Oscillations: Barkhausen's Gaterian for self-sustained oscillations. RC
Phase shifi oscillaior, determination of Frequency, Hartley and Colpitt”s oscillaiors,

UNIT-IV
Operational Amplifiers (Black Box appraach): Characteristics of an ldeal and Practical OP-AMP (1C741). Open-
loop and Closed loop Gain. Frequency Response. CMRE, Slew Rate and concept of virtual ground,
Application of Op-Amps: (1) Inverting and non-imverting amplifiers (2) Adder (3) Subtractor (4) Differentiator,
{5} Integrator (6) Log amplifier, (7} Zero crossing detector () Wein bridge oscillator.

Text Books:

L. Foundations of Electronics-Raskhit and Chattopadhyay (New age Intemational Publication), 15th Edition-2018
2. Concept of Electronics- D.C. Tayal (Himalay Publication)-2018

Reference Baoks:

%  Electronic devices and circuits R.L. Boylstad {Pearson India)-2009

%  Electronic Principles- AP. Malvino (Tata McGraw Hill)-2008

%  Electronic Devices and Circuits- S. Salivahar and NS Kumar -(Tata McGraw Hill) 3rd Edition-2012

%  OP-Amps and Lincar Integrated Circuit-R. A. Gayakwad (Prentice Hall) 4* Edition, 2000

%  Physics of Semiconductor devices, Donald A Neamen (Prentice Hall)

PRACTICAL

fMIni-ul: 5 experiments are to be done)

To study the V-1 charactenistics nrlzm:rﬁndul.uimul:uwhlg:mghlﬂw

Study of V-1 and power curves of solar cells, and find maximum power point and efficiency.

To study the characteristics of a Bipolar Junction Transistor in CE configuration and draw load line

To study the various biasing configurations of BJT for normal class A operation.

To study the frequency response of voltage gain of a RC-coupled trunsisior amplifier.

To design and study OF Amp-IC [741/351) a5 inverting and non inverting amplifier

To design and study OF Amp-IC (741/351) as integrator and differentiation and study frequency response,
Ta design and study OF Amp-1C (741/351) as adder and subtractor.

i il ool o=
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C-4.3 : DIGITAL SYSTEMS AND APPLICATIONS

Full Marks - 108
Nelid Sem — 15/16r
End Sem Theory — 6003 hrs
End Sem Practical — 25/3 hrs
THEORY

UNIT-1
Integrated Circuits (Qualitative trestment only): Active and Passive Components, Discrete componenis, Wafer
Chip, Advaninges and Drawbscks of ICs, Scale of Integration: S51, MSL, LS1 and VLS! (basic ides snd definitions
ainly), Classification of ICs, Examples of Linear and Digital ICs,
Digital Circuwits: Difference between Analog and Digital Circuits, Binary NMumbers, Decimal to Binary and Binary
to Decimal Cosversation, BCD, Octal and Hexadecimal numbers, AND, OR and MOT. Gates (realization using
hodes and Transistor), NAND and NOR Gates as Universal Gates, XOR and XNOR Gates and application as
Pasity Checkers.

UNIT-11
Boolean algebra: De Morgans Theorems: Boalean Lows, Simplification of Logsc Cincuit using Boolean Algebra,
Fundamenial Products, ldea of Minterms and Maxterms, Conversion of @ Trath table into Equivalemt Logic Cirust
by
(1} Sum of Products Method and (1) Kamaugh Map.
Intraduction ta CR{: Block Mhagram of CRO, Electron Gum, Deflecion system and Time Hase, Deflection

Sensitivity,
Applications of CRO: (1) Shedy of Wave Form, (2} Messarement of Volt- age, Comrent, Frequency and Phase
Difference.
Md|Page
T e m. . Cowrses of Stndles, Science (Physics Honowrs)-2021
UNIT=111

Duta Procesiing Clrowlts: Basc dea of Multiplexers, De-mauliiplexers, Decoders, Encoders.

Arithmetic Circwite! Binary Addition. Binary Subtraction using 2s complement. Half and Full Adders. Half and

Full Subtraciors, 4 bi h-'l.l.r_l‘r Adder Subbrmcior.
Timers: BC 555 block diagram and spphcation 1= Astable multvibrator and Monostable mulisvibrator
UMNIT-IV

Introduction to Computer Organization: Input'output Devices, Datn storege (idea of RAM and ROM), Computer

miemary, Memory organization and sddressing, Memory Interfacing, Memory Map

Shift regisiers: Serial-me-serial-out, Senal-n-Parallel-out, Parallel-in-5eral- out ud Parallel-en-Parallel-out. Shift

Rejristers {oaly up 1o 4 bits)
Counters (4 bits): Ring Counder, Asynchronous counters, Decade Counter, Synchronous Counter,

Text Bpoks:

1.
&
3

Foundation of Elestronics-Rakshit Chattopadhaya (New Age) -2015
Digital Circuits and Logic design: Samuel C. Lee (Printice Hall)-1976
Digital Principles and Applications - A.P. Malvino, D.P. Leach and Saha (Taia McGraw)- Tih Edition 2011

Referemce Boaks:

o
-
-
e

The Art of Electromics by Paul Horowitz and Wilfield Hill, Cambridge University 2006
Electronics by Allan R. Hamblcy, Prentice Hall - 1994

Digital Logic and Computer design M. Morris Mano {Pearson) -2016
Concepts of Electronics D.C. Tayal (Himalays Publishing house) -2018

PRACTICAL

ql'lhh_iuprhﬂulﬂlihdﬁ}:

ol

L

Smident should know bow o measure (a) Voltage, and (b) Time period of & periodic wavelorm using CRO and
ta test & Diode and Transistor wsang & Millimeter,

To design o switch (NOT gale) using a lransstor.

To verify and design AND, OR. NOT and XOR gates using NAND gates.

Half Adder. Full Adder and 4-bit binary Adder,

Half Subtractos, Full Subtractor, Adder. Subtractor using Full Adder 1.C.

To build Flip-Flop (RS, Clocked RS, D- type and JK) circuns using MAND gates.

Ta design an stable multivibrator of given specifications usmng 5535 Temer,

To design 8 monostable multviibrator of given specificalions using 555 Tumer.

eferemce Boalks:

Basic Electronics: A Texi Books lab manaal, P B. Zhar. A P Malviso,

MLA Miller, 1994, Me-Ciraw Hill.

- Amps and Linear Integrated Corcuit, B, A, Gayakwad, 4th edition, 2000, Prestice Hall.

Electromic Principle, Alberi Molvino, 2008, Tain Mc-Graw Hill Elecromic Devices and circuit Theory, B.L
Boylestad and 1.1, Nashelsky, 2009, Pearson



(C-5.2: SOLID STATE PHYSICS

Full Marks — 100

Mid Sem - 15/1hr

End Sem Theory — 6073 hrs
End Sem Practical — 25/3 hrs

THEORY

UNIT-I
Crystal Structure: Solids, Amorphous and Crystalline Materials, Lattice translation Vectors, Lattice with a Basis.
Central and Non-Central Elements. Unit Cell, Miller Indices, Types of Lattices, Reciprocal Lattice, Brillouin zones,
Diffraction of Xrays by crystals, Bragg Law, Atomic and Geometrical Factor

UNIT-I1
Elementary Lattice Dynamics: Lattice Vibrations and Phonons: Linear, Monotomic and Diatomic Chains,
Acoustical and Optical Phonons, Qualitative Description of the phonon spectrum in solids, Dulong and Petits Law,
Einstein and Debye theories of specific heat of solids, T3 Law
Magnetic Properties of Matter: Dis-, Para-, Ferri- and Ferromagnetic Materials, Classical Langevins theory of dia
and Paramagnetic Domains, Curies low, Weiss Theory of Ferro magnetism and Ferro magnetic Domains,
Discussion of B-H Curve, Hysteresis and Energy Loss.

UNIT-111
Diclectric Properties of Materials: Polarization Local Electrical Field at an Atom, Depolanization Field, Electnic
Susceptibility, Polari ability, Clausius Mosotti Equation, Classical theory of Electronic Polarizability.
Lasers: Einsicins A and B cocfficients, Mcta stable States, Spontancous and Stimulated emissions, Optical
Pumping and population Inversion, Three Level and Four Level Lasers, Ruby Laser and He-Ne Laser.

UNIT-IV
Elementary band theory: Kronig-Penny model of band Gap, Conductor, Semiconductor (P and N type) and
mnsulator, Conductivity of Semiconductor, mobility, Hall Effect, Measurement of conductivity {(4 problem method)
and Hall Coefficient.
Superconductivity: Experimental Results, Critical Temperature, Critical magnetic field, Meissner effect, Type |
and type Il Superconductors, Londons Equation and Penetration Depth, Isotope effect, ldea of BCS theory (No
derivation)

Text Books:

1. Introduction to Solid State Physics- Chares Kittel {Wiley India) 8th Edition 2012

2. LASERS: Fundamentals and Applications-Thyagarajan and Ghatak (McMillan India}-201 |
Reference Books:

@ Solid State Physics-N. W. Ashcroft and N.D. Mermin (Cengage)-2003

L Solid Swate Physics- R.K.Puri and V. K. Babbar (5.Chand Publication)-2010

@ Solid State Physics S. O. Pillai (New Age Publication)-2008

%  Lasers and Non lincar Optics B.B. Laud (Wiley Eastern)-201 1

L Elements of Solid State Physics-J.P. Srivastava (Prentice Hall of India}-2014

< Elementary Solid State Physics-Ali Omar (Addison Wiley)-2002
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DSE-5.4 : NUCLEAR AND PARTICLE PHYSICS

Full Marks — 100
Mid Sem — 20/1hr
End Sem — 8003 hrs

UNIT-I
General properties of Nuclei: Constituents of nucleus and their mtnnsic properties, Quantitative facts about mass,
radius, charge density (matter density), binding energy, average binding energy and its vanation with mass number,
main features of binding energy versus mass number curve, N/A plot, angular momentum, parity, magnetic moment
electric moments, nuclear excites states.
Hadioactivity decays: (a) Alpha decay: basics of alpha- decay processes, theory of alpha-emission, Gamow factor,
Geiger Nuttall law (b) beta-decay: energy kinematics for beta-decay, positron emission, electron capture, neutnino
hypothesis. (c) Elementary idea of Gamma decay.

UNIT-HI
Muclear Models: Liguid drop model approach, semi empincal mass formula and significance of its vanous terms,
conditions of nuclear stability, two nucleon separation energies, evidence for nuclear shell structure, nuclear magic
number, hagsic assumption of shell models.

UMNIT-III
Detector for nuclear radiations: Detector for nuclear radiations: Gas detectors: estimation of electne field,
mobility of particle, for ionization chamber and GM Counter. Basic Principle of Scintillation Detectors and
Construction of photomultiplier tube (PMT). Semiconductor Detectors (Si and Ge) for charge Particle and photo
detection (Concept of charge carrier and mobility), neutron detector.
Particle Accelerators: Van-de Graff generator ( Tandem Accelerator), Linear accelerator, Cyclotron, Synchrotrons

UNIT-IV
Particle Physics: Particle interactions, basic features, types of particles and its families,
Symmetries and conservation laws: Energy and momentum, angular momentum, parity, baryon number, Lepton
number, [sospin, strangeness and charm, Elementary ideas of quarks and gluons.

Text Books:

. Introduction 1o Nuclear Physics by Roy and Nigam-2014

Z Atomic and Nuclear Physics- N, Subramanyam, Brij Lal and Jivan Seshan (5. Chand Publishing)-2007
R‘qf:r:m Books:

Introduction to Modern Physics- H.S. Mani and G.K. Mchta (AfTilated east and west) -2018
Introductory nuclear Physics-Kenneth 5. Krane (Wiley India Pvt. Ltd)}-1987

Introduction to Elementary Particles-D. Gnffith (John Wiley and Sons)-2008

Concepts of Nuclear Physics - Bernard L. Cohen. (Tata Mcgraw Hill). -2017

Concepts of Modern Physics-Arthur Beiser (McGraw Hill)-2017

-



DSE-6.3 : NANO MATERIALS AND APPLICATIONS

Full Marks - 100
Mid Sem - 20/1hr
End Sem - 8003 hrs

UNIT-1

MNanoscale Systems: Length scales in physics, Nanostructures: 1D, 2D and 3D nanostructures (nanodots, thn films,
nanowires, nanorods), Band structure and density of states of materials at nanoscale, size effects in nano systems,
Quantum confinement Applications of Schrodinger equation-infinite potential well, potential step, potential box,
quantum confinement of carmiers in 3D, 2D, 1D nanostructure and its consequences.

UNIT-11

Synthesis of Nanostructure Materials: Top down and bottoms up approach, Photo lithography Ball milling. Gas
phase condensation, YVacuum deposition, Physical vapour deposition (FVT): Thermal evaporation, E-beam evaporation,
Pulsed Laser deposition, Chemical vapour deposiion (CVD), Sol-Gel Electro deposition, Spray pyrolysis,
Hydrothermal synthesis, Preparation through colloidal methods, MBE growth of quantum dots.

UNIT-1I

Characterization: X-Ray Diffraction, Optical Microscopy, Scanning Electron Microscopy, Transmission Electron
Microscopy, Atomic Force Microscopy, Scanning Tunneling Microscopy

UNIT-IV

Applications: Applications of nano particles, quantum dots, nanowires and thin films for photonic devices (LED, solar
cells). Single electron devices (no derivation). CNT based transistors. Nonmaterial Devices: Quantum dots hetero
structure lasers, optical switching and optical data storage. Magnetic quantum well, magnetic dots magnetic data
storage. Micro Electromechanical Systems (MEMS), Nano Electromechanical Systems (NEMS)

Text Books:

L. 5.K. Kulkarm, Nanotechnology: Principles and Practices (Capital Publishing Company}-3rd Edition 2014

A Nano science and nano technology, K.K. Choudhary (Narosa)-2016

Reference Books:

< MNano Science and nano technology, Sundar Singh (Pragati Prakashan)-2017

C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Lid.)-2007

Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons)-2005

M. Hosokawa, K. Nogi, M. Naita, T. Yokoyama, Nanoparticle Technology Handbook (Elsevier, 2007)

K.K. Chattopadhya and A. N. Banerjee, Introduction to Nanoscience and Technology (PHI Leaming Private
Limited}-2009
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CC- 1.3 : PREHISTORIC ARCHAEOLOGY -1

Full Mariks: 1040
Mid Sem : 20/1hr
End Sem : B0V 3hrs
UNIT =1
Introduction, Definition and Scope of Prehistoric Archacology: Relation with other disciplines, Methods
of studying Prehistoric Archaeology
UNIT =11

Methods of Estimation of Time and Reconstruction of the Past, Dating Methods: 1) Absolute dating
methods: Radiocarbon' dating (C'), Potassium- Argon, Thermolumniscence method; ii) Relative dating
methods: Stratigraphy, Palacontology, Palynology

UNIT - 111
A brief outline on the onigin of the carth and life, geological time scale, Geochronology of Pleistocene
Epoch, Glacial and Interglacial; Pluviation and Inter Pluviation

UNIT -1V

Typology and Technology in Prehistoric Archaeology:

Typology of stone toals: Paleolithic (Choppers, Hand axes, Cleavers and Scrapers), Mesolithic (MNon
geometric and Geometric microliths), Neolithic {Axe, Adre, Chisel, Ring stones)

Prehistoric Technology: Manufacturing techniques of Prehistoric stone tools: primary and combination
fabrication technigues.

Sugpesied Readings 7 Books Recommended:
1.  Aiyappan, A and S5.T. Satyamurti (Ed), 1960, Handbook of Musewm Techmique, Government
Museum, Madras.

2. Banenee M, B. Muscum and Cultural Heritage in India

3.  BasaK K, Md Rechan, RK. Gupta 2007, Museology A Comprehensive Bibliography and

Webliography, Serial Publications, New Delhi.

Behera, BEK. amnd S K. Mohanty, 2007 Museology and Museum Monggemen! in India, Mayur

Publications, Bhubaneswar, Orissa.

Bhattacharya, D K. An Introduction to Prehistoric Archaeology

Bhattacharya, DK | The Ol Stone Age Tools

Bhatnagar, A. 1999, Museum, Museology and New Museology, Sandeep Prakashan, New Delhi,

Burkitt, M.C. The Old Stone Age

Diwvedi, V. P. and GN. Pant(Ed) 1980, Musenm and Museology: New Horizom, Agam Kala

Prakashan, New Delhi.

10. Ghoshmaulik, and 3.K. Mishra 1987, Practical Anthropology, SAAS, Ornissa.

11.  Ghoshmaulik, 5.K. and K. K. Basa (Ed) 2001, Understanding Heritage: Role of Museum, Academic
staff Collage, Utkal University, Bhubaneswar, India.

12.  Joukowsky, Martha Fleld Archaeology: Tool and Techniques of Field Work for Archaeologists.

13, Nair, 8. M., Bio- Deteriorarions of Museum Materials, Agam Kala Prakashan, New Delhi.

14.  Nigam, M. L., 1985 Fundamentals of Musealogy, Deva Publications, Hyderabad.

15. Oakley, K. P. 1975, Man the Tool- maker, Trustees of British Museum (Namral History), London

16. Rammi Reddy, V. Elements of Prehistory

17. Renfrew, C. and P. Bahn Archaeology: Theories, Methods and Practice

16.  Shankalia, H.D. Stone Age Tools and Technigues, Deccan Collage Poona. India
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CC- 1.4 : TRIBES OF INDIA
Full Marks: 100
Mid Sem : 20/1hr
End Sem : B0/3hrs
UNIT -1
Concept of tribes and its problematic nature, General and specific characteristics of tribes, Classification
and distribution of tribes based on Temtory, Language, Economy, Religion and Race, Particularly
Vulnerable Tribal Groups (PVTGs)
UNIT =11
Constitutional safeguards for Scheduled Tribes, History of administration of tribal areas, tnbal policies,
plans, programmes of mbal development, Problems of exploitation and deprivation of scheduled caste/
tribe and Other Backward, Role of anthropology in tribal and rural development
UNIT =111
Problems of the tribal Communities—Land alienation, poverty, indebtedness, low literacy, poor
educational facilities, unemployment, under- employment, health and nutrition. Development of forest
policy and tribals, Impact of Urbanisation and Industrialization on tribal populations
UMIT =1V
Social change among the tribes during colonial and post- Independent India, Social change and
contemporary tribal societies: [mpact of modermn democratic institutions, development programmes and
welfare measures on tribals and weaker sections, Tribal movements

Suggested Readings

Gupta D. (1991). Social Stratification. Oxford University Press: Delhi.

Madan V. (2002). The Village in India. Oxford University Press: Delhi.

Nathan D, (1998). Tribe— Caste Question. Simla: [IAS.

MNational Tribal Policy (draft). (2006). Ministry of Tribal Affairs. Government of India.

Patnaik 5.M. (1996). Displacement, Rehabilitation and Social change. Inter India Publication, Delhi.
Shah G. (2002). Social Movement and the State. Delhi: Sage.

Shanin T. {1987). Peasoants and Peasantry. New York, Blackwell.

Vidyarthi L.P. and Rai B.K. (1985) Tribal Culture in India, New Delhi, Concept Publishing Company.
Wolf E. (1966). Peasants, M), Prentice Hall.
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CC-2.1: BIOLOGICAL H.N THROPOLOGY-II

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT =1
Concept of Race & UNESCO Statement on Race, Characienstics of Major races of the world:
Cauvcasoid; MNegroid; Mongoloid; Racial classifications by Hooton; Coon, Gam and Birdsell; Racial
classification of Indian Population by Risley, Guha and Sarkar; Relevance of race in 215t Century
UNIT =11
Concept of Biological Variability; Race, Hardy- Weinberg Law; Sources of Genetic Variation;
Structuring Genetic Vanation; Interpretation of Human Vanstion, Polymorphism (Physiological,
Serological, Biochemical and DNA Markers)
UNIT =111
Demographic Anthropology: Meaning of Demography, The scope and methods of population study,
Principle of Population Study; Sources of Demographic Data: Census, Registration, Dual Registration,
Life Tables; Demographic Processes: Fertlity, Mortality and Migration, Demogmphic profile of Indian
populations and its growth structure
UNIT -1V
Nutritional Anthropology: Meaning of Nutrition, Evolution of Human diet, Concept of balanced dict,
Bio- cultural factors influencing the diseases and nutritional status. Concept of Human Growth,
development, differentiation and maturation; Prenatal and Postnatal Period of growth; Bio— Cultural
factors (genetic, social, and ecological factors) influencing growth and vanation

Euﬂmedlmﬂq
Bhende A. and T. Kantikar {2006) Principles of Popularion Studies. Himalayan Publishing House,
Mumbas

2. Bogin B. (1999). Pattern of Human Growth. 2nd edition CUP.

3. Cameron Noel and Barry Bogin (2012) Human Growth and development. Second edition, Academic
Press Elsevier.

4. Cameron Noel and Barry Bogin (2012) Human Growth and development. Second edition, Academic
Press Elsevier.

5. Cummings Michael B (2009). Human Genetics. Cengage Learmng India Pvi Lid, Della.

6. Cumrungs MR (201 1). Human Heredity: Principles and Issues. Brooks/Cole, Cengage |eaming

g 5 Harrison G.A., Tanner, .M., Pilbeam, D.R., Baker, P.T. (1988) Human Biology. Oxford University
Press.

#.  Jurmain R, Kilgore L., Trevathan W, Essentials of physical anthropology. Wadsworth publishing.

9. Standford C.; Allen 1.5, and Anton 5.C. (2012). Biological Anthropology: The Natwral Hisiory of
Mankind, PHI Lesrming Private Limited, Mew Delbi.

10. Statement on RBace: Annotaled Elaboration and Exposition of the Four Statements on Race (1972).
lasued by UNESCO, Oxford University Press,

11. Stem P.L.and B.M. Row. 1974. Physical Anthropology. McGraw— Hill Inc., USA.

12.  Swindler D. R. (9. Introduction to the Primates. Overseas Press India Pyt Lid., New Dielhi.

13,  Das B.M. 2008. Outlines of Physical Anthropology. Kitsb Mahal, New Delhi.



UNIT -1

CC-23 : PREHISTORIC ARCHAEOLOGY-I1 & MUSEOLOGY
Full Marks: 100
Mid Sem : 2001 hr
End Sem : B03hrs

Palaeolithic Culiures of Afnica and South Asia (India): Pebble ool Culture in Africa (evidences from
Olduvai Gorge); Pebble tool culture in India (evidences from Sohan Valley); Acheulian Culture of
Pemnsular India.

UNIT-1I

Mesolithic Cultures of Europe and India: (evidences from Axzilian, Tamdenoisean, Austurian,
Sauveterrancan, Larmian, Meglemosean, Kitchen — Midden, Champignian and Ertboll)

10 |Page
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Mesalithic Coltures in India: (evidences from Teri Sites, Rirbhanpur, Bagor, Bhimbetka, Adamgarh,
Sarai Nahar Rai, Chopani Mando, Mahadaha )
MNeolithue Culture of Indian Subcontinent {evidences from MNorthern, Southern, Eastern and MNortheasten
India)

UUNIT - 111
Proto— historic Cultures of South Asia (India): Chalcolithic Cultures of India — Central Indian
Chalcolithic; Deccan Chalcolithic;
Harappan Civilization: Ongin, Extent, distnbution, Salient features, Causes of decline and Chronology of
the Indus Civilizalion.

UNIT - IV
Museum, Museology
Museum and Museology: Meaning, Definition, Nature and Scope; Classification of Museums in India—
National Museum, State Museum, University Museum, Specialized Museums in India.
Conservation of Cultural Resources in Museam:
Causes of Decay and Deterioration, Care and Handling, Cleaning and Repairing, Packing and Shifting of
Museum Objects; Preservation of Organic and Inorganic Objects in Muscums.

Suggested Readings / Books Recommended:
1

-
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10.
11

12.
13.
14.
15.

17.
18,

Aiyappan, A, and S.T. Satyamurti (Ed). 1960, Hamdbook of Museum Technmigue, Government
Museum, Madras.

Bancrjee M. R. Museum and Cultwral Heritage in India

BasaK.K., Md. Rchan, RK. Gupa 2007, Museology A Comprehensive Bibliography and
Webliography, Serial Publications, New Delhi.

Behera, BK. and S.K. Mohanty, 2007 Museology and Mureum Management in [ndia, Mayur
Publications, Bhubaneswar, Orissa.

Bhattacharya, D.K., An Introduction to Prehistoric Archaeology

Bhattacharya, D.K.. The (Nd Sione Age Tools

Bhatnagar, A. 1999, Museum, Museology and New Museology, Sandeep Prakashan, New Delhi.
Burkitt, M.C. The ONd Sione Age

Diwvedi, V. P. and G.N. Pant(Ed) 1980, Museum and Museology: New Horizon, Agam Kala
Prakashan, Mew Delhi.

Ghoshmaulik, and S.K. Mishra 1987, Practical Anthropology, SAAS, Onissa.

Ghoshmaulik, 5.K. and K. K. Basa (Ed) 2001, Underscanding Heritage: Role of Museum, Academic
staff Collage, Utkal University, Bhubaneswar, India.

Joukowsky, Martha Field Archaeology: Tool and Techmigues of Field Work for Archaeologisis.

Mair, 8. M., Bio— Deteriorations of Museum Materials, Agam Kala Prakashan, New Delhi.

Nigam, M. L., 1985 Fundamentals of Museology., Deva Publications, Hyderabad.

Oakley, K. P. 1975, Man the Tool- maker, Trustees af British Musewm (Natural History), London

Rammi Reddy, V. Elements of Prehistory

Renfrew, C. and P. Bahn Archaeology: Theories, Methods and Practice

Shankalia, H.D. Stome Age Tools and Technigues, Deccan Collage Poona. India



SEMESTER - 111

CC-23.1: RESEARCH METHODOLOGY

Full Marks: 1040
Mid Sem : 201hr
End Sem : B0/3hrs
UNIT -1
Field work tradition in Anthropology; Ethnographic approach, contribution of Malinowski, Boas and
other pioneers; cultural relativism, ethnocentrism, etic and emic perspectives, technigues of rapport
establishment identification of representative categones of informants,
UNIT -1
Research Design; Review of literature, conceplual framework, formulation of research problem,
formulation of hypothesis, sampling. tools and techniques of data collection: Survey method,
Observation, Questionnaire, Schedule, Interview, Case study, Life history and Genealogy; data analysis
and report writing— Chapterization, preparing a text for submission and publication, concepts of preface,
notes (end and footnotes), glossary, prologue and epilogue, appendix, bibliography(annotated) and
references cited, review and index.
UNIT -1
Ethics and Politics of Research; Identify, define, and analyze ethical issues in the context of human
subject research; Ethical importance of consent, privacy and confidentiality in research; Issues of
academic fraud and plagiarism, conflicts of interest, authorship and publication.
UNIT -1V
Bio— Statistics; Guiding ideals and critical evaluation of major approaches in research methods, basic
tenets of qualitative research and its relationship with quantitative research; Types of variables,
presentation and summanzation of data (tabulation and illustration).Descniptive statistics— Measurers of
Central Tendency, Measure of Vanation, Tests of Inference- Vanance ratio test, Student’s “t’ tests, Chi-
square test.
Suggested
1. Garrard E and Dawson A. What is the role of the research ethics committee? Paternalism,
inducements, and harm in rescarch cthics, Journal of Medical Ethics 2005; 31: 419- 23,
Bernard H.R. Research Methods in Anthropology, Qualitative and Quantitative Approaches. Jaipur;
Rawat Publications. 2006.
Madngal L. Statistics for Anthropology. Cambndge: Cambndge University Press. 2012,
Zar JH. Biostatistical Analysis. Prentice Hall. 2010
Michael A. The Professional Stranger. Emerald Publishing. 1996
Bernard R. Research Methods in Anthropology: Qualitative and Quantitative Approaches. Alta Mira
Press. 2011.
7 Emerson RM, Fretz Rl and Shaw L. Writing Ethnographic Field notes. Chicago, University of
Chicago Press. 1995,
8. Lawrence NW. Social Research Methods, Qualitative and Quantitative Approaches. Boston: Allyn
and Bacon. 2000,

L
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SEMESTER - IV

C—-4.1 : FORENSIC ANTHROPOLOGY

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT-1
Introduction to Forensic Anthropology: Definition, Brief History, Scope, Applications and Integration of
Forensic Anthropology.
UNIT-11
Basic Human Skeletal Biology, Identification of Human and Non— Human Skeletal Remains, Ancestry,
age, sex and siature estimation from bones, Discovery and Techniques for recovering skeletonized
Human Remains.
UNIT -1
Personal Identification, Complete and Partial Identification, Methods of Identification m Living Persons:
Somatometry, Somatoscopy, Occupational Marks, Scars, Bite Marks, Tattoo Marks, Fingerprints,
Footprints, Lip Prints, Nails, Handwriting, Deformities and Others.
UNIT -1V
Serology: Identification and Individualization of bloodstain, unne, semen and saliva
Patterns of Bloodstains; Individualization: Forensic Odontology— Tooth Structure and Growth, Bite
Marks, Facial Reconstruction, DNA Profiling.

Sﬂmﬂ'ﬂﬂ Readings:

Bass W.M. (1971). Human Osteology: A Laboratory and Field manual of the Human Skeleton.
Columbia: Special Publications Missouri Archacological Society.

Black 5. and Ferguson E. (2011). Forensic Anthropology 2000 to 2010. CRC Press, London.
Byers, 5. N. (2008). Forensic Anthropology. Boston: Pearson Education LTD.

Gunn A, (2009) Essential Forensic Biology (2nd ed). Chichester; Wiley— Blackwell

Modi, R. B. 1. P. {2013). A Textbook of Medical Junsprudence and Toxicology. Elsevier.

Reddy V. R. (1985). Dental Anthropology, Inter— India Publication, New Delhi.

Spencer, C. {2004). Genetic Testimony: A Guide to Forensic DNA Profiling, Pearson, New Delhi.
Vats Y., Dhall LK. and Kapoor AK. (2011). Gender Variation in Morphological Patterns of Lip
Prints among some North Indian Population. I, Forensic Odontology, 4: 11- 15,

Wilkinson, C. (2004). Forensic facial reconstruction. Cambridge University Press.

P
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CE-4.4A : FIELDWORK AND DISSERTATION

Full Marks: 100
End Sem : 100/6 hrs

Empirical study among the tribes and castes of Odisha is to be conducted for a minimum periods of 30
days(] month) in semester [V under the guidance of a teacher or teachers. Two copies of dissertation are to
be submitted for examination. The Examination of Dhssertation shall be conducted by an internal and an
external examiner.



CC- 1.3 : INTERNATIONAL ECONOMICS-I

Full Marks: 100
Mid Sem : 2001 hr
End Sem : B0V3hrs

UMNIT-1: Theory of International Trade-1
The pure theory of inlernational trade — Theones of absolute advantage, comparative advantage and
opportunity costs; Empirical testing of classical theory; Trade equilibrium under constani, increasing and
diminishing cost conditions, and imperfect competition

UNIT- 11 : Theory of International Trade-11
Heckscher-Ohlin theory of trade, Leonticf pamadox, Theorem of facior price equalization, Stolper—
Samuelson theorem, Ryberynski theorem, Kravis and Linder theorem of trade. Technological change and
international trade

UINIT= 101 : Grains from trade
Gains from trade: thewr measurement and distribubion; Concept ol terms of trade, their uses and
limitations; Hypothesis of secular detenoration of terms of trade, its empincal relevance and policy
implications for less developed countries; Terms of trade and income distribution; Trade as an engine of
economic growth; Concept and policy implications of immiserising growith

6|Page
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UNIT- 1V : Interventions in {rade

Theory of interventions: Tariffs, Quotas and MNon-tarifl barriers; Effects of tariffs under partial and

general equilibrivm perspectives; TanfT and income distribution; Optimum tanff
UNIT=¥ : Trade Integrations

Types of regional economic integration; Theory of customs union: Viner's partial equilibrium approach
to welfare effects of customs union; General equilibrium analysis of customs union — Lipsey model and

Vanek model; Empincal findings and dynamic considerations of customs union and free trade area,
Eq.'hrmlmh

Bhagwati, J. (Ed) (1981), International Trade, Selected Readings, Cambridge, University Press,

Mazsachusetis,
Carbough, R.J. {1999), Inlemationil Economics, Intemational Thompson Publishing, Mew York.

Dunn, B.M. and 1.H. Muiti {2000, International Economics, Routledge, London.
Kenen, P.B. (1994), The International Economy, Cambridge University Press, London,
Kindleberger, C.P. (1973}, International Economics, B.D. Irwin, Homewood.,

e e

Foreman.
8.  Salvatore, D. (1997), International Economics, Prentice Hall, Upper Saddle River, N. J., New York.
9.  Soderston, Bo (1991), International Economics, The Macmillan Press Lid., London,
10,  Nichans, J. (1984), International Monetary Economics. John Hopkins University Press, Baltimore.

Chacholiades, M. (1990}, International Trade : Theory and Policy, McGraw Hill, Kogakusha, Japan.

Krugman, P.R. and M. Obstfeld (1994), International Economics: Theory and Policy, Glenview,

11.  Yeager, L.B. (1976), Intemational Monetary Relations, Theory, History and Policy, Harper and Row,

MNew York.

12,  Apggarwala, M.R. (1979). Regional Economic Cooperation in South Asia, 8. Chand and Co., New

Delhi.

13, Brohmansnda, P.R. (1982), The IMF loan and India*s Economic Future, Himalays Publishang House,

Bombay.
14, Kenen, P.B. {1995), Economsc and Monetary Union i Europe, Cambndge University Press, UK.
15. Kindleberger, C.P. (1996). A History of Financial Crisis © Manias, Panics and Crashes, {(3rd Edition),

John Wiley and Sons, Mew York.



CC- 1.4 : MATHEMATICAL TECHNIQUES FOR ECONOMICS-1

Full Marks: 100
Mid Sem : 2W1hr
End Sem : 80/3hrs
UNIT-1 : Number System and Equations
Types of number-real number, complex number, solutions of equations: lincar, quadratic equations,
simultaneous equations.
UNIT=- Il : Co-ordinate Geometry
Rectangular Co-ordinate system-ordinate and abscissa, straight lines, parabola, hyperbola and rectangular
hyperbola; economic applications-demand functions, supply functions, production functions, cost and
revenue functions.
UNIT- 111 : Differential Calculus
Basic concepts-functions-types-polynomial, logarithmic, exponential, and trigonometric; Limit and
Continuity, and differentiability; Derivatives-definitions and rules, simple denvatives, partial derivatives,
and total denivatives; Total differential-definition, 2™ order differential, rules of differential; Curvature of
functions-convex seis, concave and convex functions, quasi-concave and gquasi-convex functions,
quadratic form-positive and negative defmite quadratic forms
UNIT=1V : Vectors and Matrices
Vector-definition, geometric description, vector operations-addition, scalar multiplication, vector space,
linear independence of a set of vectors, basis and rank of vector space; Matnx-definitions and types,
operations on  matrix-transposition, addition, matnx  multiplication, matrix  inversion-definition,
determinant, Laplace expansion of Determinant, Cramer’s rule; solution of a set of homogenous and non-
homogeneous equalions systems.

7|Page
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UNIT-V : Optimisations
Optimisation-definitions, necessary and sufficient conditions; free optimisations of functions of single
and several independent variables; constrained optimization-Lagrange multiplier method; Economic
examples-utility maximization, outpul maximization and cosl minimisation.

Reference Boaks :

1. Chiang, A.C (1986), “Fundamental Methods of Mathematical Economics”™, McGraw Hill.
2. Allen, R G D : Mathematical Analysis for Economists

1 Yamane, Taro (1975), “Mithematics for Economists™, Prentice Hall of India, New Delhi



CC- L5 : STATISTICAL TECHNIQUES FOR ECONOMICS

Full Marks: 100
Mid Sem : 20/1br
End Sem : 80/3hrs
UNIT-1 : Set theory and Probability
Set-definitions and types, set operations-union, intersection, difference; Cartesian products; Probability-
classical, axiomatic and subjective definitions; permutations and combinations; random variable-
defimitions, probability distnbutions-discrete and continuous probability distnbutions; Mathematical
expectations-definition of mean and vanance of a random variable i terms of mathematical
tions; conditional probability and Bayes theorem.
UNIT-11
Bivaniate distribution- Correlation and regression analysis; comelation coefficient and its properties,
Rank correlation coefficient, concept of least squares and lines of regression, standard error of estimate,
methods of estimation of non-linear regression equations: parabolic, exponential, geometric, modified
exponential, pompertz and logstic relationships.
UNIT-111
Theoretical probability distributions: Binomial, possion and Normal probability distributions,
significance, propertics, apphcation.
Sampling; concept of an estimator and its sampling distributions, desirable properties of an estimator;
Interval estimation: statistical hypothesis-Null and aliernative, Type-1 & Type-1l errors, confidence
intervals and hypothesis testing based on 2, t, chi-square and F distnibution.
UNIT-1V
Index Numbers Definition, censtruction of index numbers-methods, chain index number
UNIT-V : Time Series
Definition, components-seasonal, cyclical, trends and irregular; plotting of time series on natural and
logarithmic scale

Reference Books :

1. Gupta, A.C. (1986), Fundamental Mcthods of Mathematical Economics, McGraw Hill, New York.

2. Croxton, Crowden and Klein (1971), Applicd General Statistics, Prentice Hall of India, New Delhi.
Dowling, E.D. (1986).

3. Gupta, 8.C. (1993), Fundamentals of Applied Statistics, S. Chand & Sons, New Delhi,

4.  Gupta, 5.P( ), Statistical Methods, Kothan, C.R.(1992).

5 Monga, G.5. (1971), Mathematical and Statistics for Economists, Vikas Publishing House, New

Delhi.

Speigel, M.R(1992), “Theory and problems of statistics” McGraw Hill Book Co.

W: Allen Webster (1997), Applicd Statistics for Business & Economics, An essential version, 3"

edition, McGraw — Hill.

8. K& P: P.H. Karmel & M. Polasek {1978), Applied Statistics for Economists, 4" edition, Pitman.

—



SEMESTER-III

CC- 3.1 : PUBLIC FINANCE THEORY AND PRACTICE
Full Marks: 100
Mid Sem : 20/1kr
End Sem : 80/3hrs

UNIT-1: INTRODUCTION
The role of Govt, in a Changing perspective., Fiscal functions of the Govt, Provision of Pvi. Goods,
Public goods Social goods merit goods, mixed goods, Externality & the role of the Gowt.

UNIT- 11 : PRINCIPLES OF TAXATION
Benefit Principle, Bowen & Lindahl's model, Principle of equity, Ability to pay Principle, Excess burden
docirine, Principle of fiscal neutrality, Administrative efficiency, Application of taxation Principles in
developing couniries: Taxable capacity- Meaning, Types & Measurement; Impact & incidence of Tax,
Shifting of Tax incidence under different market conditions.

UNIT-III : PUBLIC EXPENDITURE
Wagner's Law of increasing stale activities, Peacock-wiseman hypothesis, Effects of public expenditure
on production, distribution & other economic activities; Public sector pricing policy-average cost &
marginal cost, Criteria for public investment-social cost benefit analysis.

UNIT- IV : PUBLIC DEBT& BUDGET
Sources of public borrowing, effects of public debt, tax Vs debt, burden of public debt, shifting of debt
burden, debt redemption &
Budgetaﬂnlm:ad Vs unbalanced I:u:lget. budget deficits & their limitations, budget as an instrument of
economic policy, zero based budgeting, PPBS.

UNIT-V : Issues in Indian Public Finance
Tax reforms in India, DTC & GST, Tax evasion. Principles of Federal Finance, Fiscal Federalism n
India, Centre- State financial relation, financial smutonomy of states, shnnking size of development
finance through budgets.

Reference Books :

. Musgrave R.A & P-Musgrave Public Finance theory & Practice, McGraw Hill.
2 Ghosh, Ambar & Chandana Ghosh (2008), Economics of the Public Sector, PHI
3. Due John F & Friedlander, Government Finance.
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CE- 34B : FINANCIAL ECONOMICS
Full Marks: 100
Mid Sem : 20/Thr
End Sem : B0/3hrs
UNIT- 1 : Introduction to Financial Markets
Capital markets, consumption and investments with and withoul capital markets, market places and
transaction costs and the breakdown of separation; Fisher separation theorem; the agency problem;
Maxim-ization of shareholder's wealth
UNIT-1I ; Theory of Uncertainty
Axioms of choice under uncertainty; utility functions; expected utility theorem; certainty equivalence,
measures of nsk-absolute and relative risk aversions; stochastic dominance-first order, second order and
third order; measures of investment rsk-varance of retum, semi-varance of return, shortfall
probabilities
UNIT- 111 : Variance Portfolio Theory
Measuring portfolio retum and risks, effect of diversification, minimum vanance portfoho, perfectly
correlated assets, mimmum varance opportunity sel, optimal portfolio choice; mean varianee, Frontier of
risky and risk-free asset, portfolio weights
UNIT-1V : Index Models, CAPM & APT
Models of asset returns, multi index models, single index model, systematic and specific nsk,
equilibrium models-capital asset pricing model, capital market line, security market line, estimation of
beta,; arbitrage pricing theory
UNIT-V : Fixed Income Securities
Bond prices, spot prices, discount factors, and arbitrage, forward rates and yield-to-matunty, Price
sensitivity, Hedging
Reference Books :
1. Copeland, T. E. and 1. F. Weston, Financial Theory and Corporate Policy, Addison Wesley, 1992
2. Brealey, R. and S. Myers, Principles of Corporate Finance, fifth edition, New York, McGraw Hill,
1997,
i Elton, E.J and M.J. Gruber, Modern Portfolio Theory & Investment Analysis, (fourth edition) John
Wiley & Sons 1991.
4.  Houthakker, H.S. and P.J. Williamson, Economics of Financial Markets, Oxford University Press,
1996
Johnston {1991}, “Economic Methods", McGraw Hill Book Co.
Koutsoyiannis, A (1992), “Introduction to Econometrics™, OUP
Dougherty, C (1992), “Introduction to Econometrics”, OUP
Gujurati, D & Sangeetha (2007), “Basic Econometrics”, McGraw Hill Book Co.
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CE- 428 : INTERNATIONAL FINANCE
Full Marks: 100
Mid Sem : 20/Thr
End Sem : 80/3hrs
UNIT- 1 : International Finance: Importance, Types and Scope
International Finance-Importance to Business firms, Investors, Banks, Speculators and Regulators, Types
of Intemational transsctions- International Trade, F.D.1, Flls. Risks in Intermational finance-Political,
Exchange rate, Counter-party, Liquidity risk, Scope of International finance.
UNIT- 11 : Financial markets & related concepts
Financial markets- Derivatives market, Money market, Foreign exchange market, Capital market,
Integration of Capital and foreign exchange market. Indian foreign exchange markei- Structure,
participants. Concepts of Currency convertibility-Capital account convertibility-Specific to Indian
context.
UNIT- 11 : Foreign Exchange Rates and related concepts
Foreign exchange rate-Direct & indirect quote, Two-way quote, Cross-rate, Spot rate and inter-Bank rate,
Direct and indirect exchange rate in two way quote. Forward rate and calculation of forward rate,
Currency derivatives, Forward contract Vrs futures contract.
UNIT- 1V : Sources of International finance and its regulation
Factors affecting financing decisions, Sources of international finances-Loans, Euro-securities, foreign
bonds, Depository receipis { DRs)-Types, impact of DR issue on domestic float. ECBs of India.
Exchange rate management By R.B.1.NEER, FERA (1973) and FEMA(1999)}-A comparison
UNIT=V : International Financial institutions
International banking-factors leading to its growth. Types of international banking offices-offshore
financial centres, Non-Banking Financial companies.
Evolution of International financial system-Pre & Post Bretton woods System, [BRD, IDA, ADB, IFC
Euro-dollar and Euro-currency market-Evolution, Growth and prospects.

Reference Books :
1.  Levi, M.D-Intemational finance: The markets and financial management of multinational business, 3™
edition, McGraw Hill Int. Edibons. 1996

2. Heller, Roberth. International monetary Economics, Prentice Hall, Engelwood cliffs.

1. Verghese, 5.K:- Foreign exchange and Financing of Foreign Trade, Vikas Publishing House, New
Delha.

4. Kohn , M{1996)-"Financial institutions and markets™, Tata McGraw Hill , New Delhi.

5.  Varshney R.L, Bhashyam S (2001}-International financial management, Sultan Chand and Sons, New

Delhi.
6. Shailaja, G (2008)-International Finance, Universities Press Pvi. Limited.



SEMESTER-1V

CC-4.1: INDIAN ECONOMIC PROBLEMS AND POLICY
Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT- I : Economic Development & Planning
Factors affecting economics development in India, Problems of poverty, Inequality and un employment
and various programmes of the Govt., Planning in India, Objectives and strategy of planning, failures and
achievements of plan, Recent Plan-objectives, allocation and targets, NITI Ayog
UNIT- 11 : Demographic Features, Resource Base and Infrastructure.
Broad Demographic features of Indian population, Theory of Demographic transition and its applicability
in India context, Population policy, Migration and wrbanization, Resource Base in India Physical
structure-Energy, transport, Commumicatton, social infm structure-FEducatbon and Health, ssues and
policies in financing infrastructure development, Growth of the service sector
UNIT- I : Issues in Agriculiure & Industrial Sector
The Agncultural sector-Role of agricultural sector in India’s economic development, Critical evaluation
of land reforms in India and recent inihative, need for second green revolution, New agricultural policy,
PI¥S system, Industrial sector, Scenanio since industrial policy of 1991, Public sector enterprises and their
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performance, Privatization and disinvestment debate, Problem of sick units in India and Govt. policy,

revival of small scale sector, land acquisition, SEZ and industnalization
UNIT- IV : Financial Fiscal and External sector in India

Issues relating to reforms in Banking & insurance structure and direction of foreign trade, Balance
payments, export-import policy and trade liberalization foreign exchange management-FERA & FEMA

foreign capital & MNCs in lndia
UNIT-V : Economic Reforms

Rationale of internal and external reforms, Liberalization, Privatization and Globalization, WTO & its

impact on different sectors of the economy, Financial sector reforms fiscal reforms.
Reference Books :

1.  Chakravarly. S (1987), development Planning: The Indian experience, Oxford University Press, New

Delhi.

Economy: Inter-stali perspective, Bookwell, Delhi.
Government of India, Economic Survey (Annual), Ministry of Finance, New Delhi.
Hand book of Indian Economy-RBI1 publication.

A

Delhi.

o

India, National Bureau of Economic Research.

Brehmananda, P R and V R Panchmukhi {E&.ﬂ {(2001), Development experience in the Indian

Dalt, R (Ed) (2001) Second generation economic reforms in India, Deep & deep publications, New

Bhagwati, Jagdish N and Srinivasan T N (1975) foreign trade Regimes and Economic development:

7. Hanumantha Rao CH (1991), Rural Society and Agriculiural Development in Course of

Industnalization: Case of India case of India, Economic and political weekly 26 (11/26):691-96.
8.  Anagariya, Arvind 2008- India the emerging Giant, Oxford University Press, New Delhi.



CC-1.4 : ELECTRODYNAMICS
Full Marks: 100
Mid Sem : 201 hr
End Sem : 8073hrs

UNIT- I : Maxwell's equations and Potential formulation of ED
Maxwell's equations in free space, Maxwell's equations inside matter, Vector and Scalar Potentials,
Gauge Invariance, Wave equation for Potentials Lorentz and Coulomb gauge conditions.
Green's function solution of Maxwell's equations
Plane waves in non-conducting media:
Plane electromagnetic waves & therr propagation in non-conducting media, Lincar & circular
polarization in electromagnetic waves. Stokes Parameter

UNIT- I1 : Dispersion in electromagnetism:
Dispersion in electromagnetism, Lorentz dispersion equation. Frequency dispersion charactenstic of
dielectric, conductor & plasma. Behavior of waves in a dispersive or conducting medium. Kramer-
Kronig relations

UNIT- I : Wave Guide:
Different modes of electromagnetic wave, B.C. for TE & TM waves, TE & TM mode in rectangular
wave Guide.
Resonant caviiy:
TE & TM mode in rectangular cavity resonator

UNIT- IV : Radiation by moving charges:
Retarded potentials, L.W. potential. Field of a point charge in uniform & sccelerated motion, power
rachated by an accelerated point charge (Larmor’s formula). Radiation due to an oscillating electnc
dipole, Radiation due to an oscillating electne quadrupole

UNIT- V : Scattering:
Different Scattering cross section, Scattering by a free electron (Thomson scattering). Scattering by a
bound electron (Rayleigh scattering), Kirchhoff's formula for diffraction

Text book:

.  Classical Electricity and Magnetism by W. K. H. Panofsky and M. Phillips { Addition-Wesley)
Reference books:

- Classical Electrodynamics- 1.1 Jackson, John Wiley and Sons.

e Introduction to electrodynamics- D). Grffiths, Pearsons Publishers.

% Classical Electrodynamics by Satyaprakash



CC-L5: COMPUTATIONAL PHYSICS (PRACTICAL)
Full Marks: 100
End Sem : 100/6hrs
A) Preliminaries of running computers taking out print out etc.
B) Exercises to study vanous features of C-Language.
C) Programming using C language

I.  Mumerical integration by trapezoidal method

2. MNumerical integration by Simpson method

3.  Solution of first and second order differential equation by Runga Kutta Method

4, Matrix addition, subtraction, multiplication and manipulation

5. Matrix inversion

6.  Finding the mots of an equation by Newton-Raphson method

7.  Least square fitting of linear parameters

8.  Determination of prime numbers.

9 To arrange a set of numbers in increasing or decreasing order

7|rage
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10. Sum of A.P and G.P series, Sine and Cosine serics
11. Factorial of a number
12. Ewvaluation of log and exponentials by summing of series
13.  Any other suitable experiments.

Any other experiments that may be set up from time to time



CC-2.3 : NUCLEAR PHYSICS

Full Marks: 100
Mid Sem : 2001 hr
End Sem : 803hrs

UNIT- I : Nuclear momentum Theory:
Rotational invariance in 3D, Eigen value and Eigen function of angular momentum operator, Explicit
representation of the rotation matrices, addition of angular momenta, C.G. coefficient, irreducible
spherical tensor, matnx clement of tensor operators, Weigner-Eckan theorem

UNIT- 11 : Two Nucleon system:
Ground and excited state of the dewteron, Tensor forces and quadrupole moment of deuteron,
Photodisintegration of the deuteron

UNIT- 111 : Nuclear madels:
Shell model, analysis of shell predictions, extreme single particle model. Configuration mixing,
individual particle model, .5 and J.J coupling scheme
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UNIT- IV : Scatters:

MNeutron-proton scattering at low energy, scattening C.5. Scattering length, Spin dependence of neutron-
proton scattering, Effective range theory

UNIT- V : Nuclear disintegration:

Gamow's theory of alpha decay, Geiger-Nuttal law, Beta decay, Fermi's theory of beta decay, Parity
violation, Selection rules for allowed transition

Muclear Reaction:

Energetics of nuclear reaction, Compound nucleus theory, resonance scattering, Briet-Wigner formula

Text Book:

1. Muclear Physics by R.R. Roy and B.P. Nigam (John Wiley)
Reference Books:

Physics of the nucleus by M.A. Preston ( Addison Wesley)
Nuclear Physics by 5.8.M. Wong (Prentice Hall)
Introduction to Nuclear Physics by H. A. Enge (Addison Wesley)
Introductory Nuclear theory — Elton

Theoretical Nuclear Physics - Blatt & Weisskopf.

MNuclear Physics - D.C. Tayal

Atomic and Nuclear Physics Vol - Il by Ghoshal.

Theory of Nuclear Structure - MLE. Pal

Introductory Nuclear Physics - Y. R. Waghmare,

R R R



CC-24 : ATOMIC AND MOLECULAR PHYSICS

Full Marks: 100
Mid Sem : 20/Thr
End Sem : 803hrs

UNIT- I : Magnetic Dipole Moments
Magnetic Dipole Moments, Electron Spin, Vector Atom Model
Spin — orbit Interaction, Hydrogen Fine Structure

UINIT- I : Spectroscopic terms
Spectroscopic terms, spin-orbit coupling, -5 and J-] Coupling

UNIT-IIT
Mormal and Anomalous Zeemann cffect, Paschen Back effect, Stark effect, Hyperfine Structure of
Spectral lines

UNIT- IV : Spectra of Alkali elements
Spectrn of Alkali elements, Spectra of Alkaline earth elements and Complex Spectra

UNIT- V : Vibrational and Rotational Spectra
Vibrational and Rotational Spectra, Molecule as Harmonic Oscillator, Molecule as an harmonic
Oscillator, Vibrational frequency and Force Constant for A_H.O., Isotope effect on vibrational levels,
Fine structure of I-R Bands, Molecule as a vibrating Rotator, Diatomic molecule as a symmetric top

Text Book:

l.  Atomic and Molecular Spectroscopy by Raj Kumar (Kedar Nath Ram Nath)
Reference Books:

¢  Concepis of Modern Physics, Arthur Beiser, 2002, McGraw-Hill,

¢  Modern Physics by 5.P. Kuila, NCBA Publication



CC-2.5: MODERN PHYSICS /EMT/OPTICS (PRACTICAL)

Full Marks: 100

End Sem : 100V6hrs
1.  B-H Curve, Oscilloscopic display
2.  Determination of 'h’ by Photoelectric effect
3 L C R Brdge
4, Optical bench: Biprism, straight edge
10|Page
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5 Spectrometer: Single and double slit
6.  Michelson Interferometer: Determination of A and a, thickness of Mica sheet
7. Fabry perot Interferometer.

B Polansation: Babinet's Compensator

9 Dhelectric Constant of a liquid by electncally mamtained tuming fork.

Any other experimenis that may be set up from time to time
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CC-3.2: HAS]C ELECTRONICS

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs

UNIT- I : Amplifiers :
Frequency response of linear amplifiers. RC coupled transistor amplifier, Transformer coupled transistor
amplifier. Frequency response, Gain, Bandwidth, Gain bandwidth product, Feedback in amplifiers,
Effects of negative feedback

UNIT-11:
Oscillator circuits : Feedback criteria for oscillation, Nyquist criterion, Phase shift Oscillator, Wein
Bridge Oscillator, Crystal Oscillator, Klystron Oscillator
Multivibraters : Astable, Bistable, Monostable Multivibrators

UNIT- 111 :
Operational amplifier : Differential amplifier (Circuit configuration and properties, ideal operational
amplifier input and output impedances)
Application of OP-AMP : Inverting amplifier, Non-inverting amplifier, adder, substractor, integrator,
differentiator, logarithmic amplifier, comparator (Principle, basic circuit operation and theory)

UNIT-1V :
Integrated circuits : Types of components of 1Cs Fabrication of monolithic [Cs , Scale of Integration of
Circuit Components , Classification of ICs Limitations of ICs
Flip-Flop: RS, Clocked RS, JK, master-slave edge-tnggered, Conversion of flip-flops, Application of
flip-flops
A/D and VA converters
Shift registers, Counters: Asynchronous, Synchronous

UNIT-V:
Radio Communication : Modulation and Demodulation, lonospheric Propagation
Antenna Theory: Antenna: Basic antenna action, curreni and voltage distrnibution in linear antenna,
dipole antenna, power radiator, radiation resistance and directional pattern. Different types of antenna:
{Only descriptive study of practical antenna) Horn antennas, Reflector antennas, Yagi antenna

Text Book:

1.  Electronic fundamental and application by J.D. Ryder, PHI, Learing Pvt L1d.
2. Fundamentals of digital circuits by A. Anand Kumar, PHI, Leaming Pvi Lid.
qucrmcﬂ'

Foundation of electronics - Chattopadhyay, Rakshit, Saha and Purkait, New age International
publisher

Electronics principles-Albert Malvino, Tata McGraw-Hill Edition

Modern Digital Electronics-R.P Jain, Tata McGraw-Hill Edition

Handlook of Electronics : Gupta Kumar (Pragati)

Digital Electronics : Gothmann

Operational Amplifier - Trunde

Functional Electronics — Ramana

Microwave Technology — Sarkar

Pe et e



CC-3.3 : BASIC ELECTRONICS (PRACTICAL)

Full Marks: 100
End Sem : 100/6hrs
1.  Charactenistics of vacuum tubes and transistors
1) Diode, Tnode and Pentode
Setting up an oscillator (A.F. & R.F.)
Setting up of an amplifier and study of its charactenstics
Characteristics of Diode and Zener diode
Study of logic gates AND, OR, NOT, NAND, NOR, EXOR
Making AND, OR, NOT Gates using NAND Gates
Verification of Boolean Algebra

S kW
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8.  Study of different flip-flops
9.  Verification of Dual nature
10.  Characteristics of FET (Field Effect Transistor)

Any other experiments that may be set up from time to time



CE-3.4 : ELECTRONICS (SPECIAL PAPER)-1

Full Marks: 100
Mid Sem : 20/1hr
End Sem : 80/3hrs
UNIT- 1 : Networks Theorem

Network and Network theorems : Mesh and node circuit analysis, reduction of complicated network,
conversion between T and TT section, The bridged T- network, the lattice network, The superposition
theorem, The reciprocity theorem, Thevenin theorem, Norton's theorem, the maximum power-transfer

theorem

Resonant Circuit : Senes resonance and parallel resonance. Behavior of system involving resonant

primary and resonant secondary circuit. Microwave Source : Reflex Klystron, Magnetron, Traveling
wave tube

UNIT- II : Transmission line
Calculation of line parameters of parallel wire lines and coaxial line. Voltage and current relations on
Radio Frequency Transmission line in terms of traveling waves, propagation constant attenuation
constant, phase constant. Line distortion and alternative line termination for zero load, finite load and
infinite load, standing wave ratio

13|Page
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UNIT- I : Wave Guide and Cavity Ilmntnrs
Physical picture of propagation in Rectangular wave guides, circular wave guides, standing wave ratio in
wave guides, wave guide behavior at wave lengths greater than cut off, wave guide coaxial coupling,
Directional couplers, (Wave guide tee junction, Theorems on Tee junctions, H-Plane Tee, E- Plane Tee,
Magic Tee-Microwave) Resonators:- Rectangular resonator, cylindrical resonator, spherical resonator
(modes and () of all resonators) Excitation and coupling of cavities. Application of Resonators

UNIT- IV : Wave shaping circuils
Linear wave shaping — R.C. circuit. High pass and low pass R-C with different input voltage, Non linear
wave shaping-shunt diode clippers, senies diode clippers, double ended clippers (PN junction diode &
Zener diode) D-C Resistor clamping circuit

UNIT-V : Voltage and current sweep generator :
Transistor constant sweep generator, Miller integrating sweep circuit, Boot strap sweep generator current
time base generator, Blocking oscillator, Triggered transistors, blocking oscillator

Text Book:

1. Networks, lines and fields :- J.D. Ryder (PHI)

Reference Books :

o Microwave circuits and passive devices : M.L. Sisodia & G.5. Raghuvanshi ( Willy Ester Lid.)
%  Handbook of Electromes : Gupta and Kumar (Pragat Prakashan)



CE-4.2A : CONDENSED MATTER AND MATERIAL SCIENCE

(SPECIAL PAPER)-I1
Full Marks: 100
Mid Sem : 20 1hr
End Sem : 80/3hrs
UNIT-1:
Imperfection in crystals

Classification of imperfection, Crystallographic imperfections, Point defects, Shottkey and Frenkel
defect, Colour centre, Line defect, Plane defect

UNIT- 11 : Energy bands
General Properties of energy bands, Tight binding methods, Orthogonalised plane waves, pseudo
potential methods of energy band calculations, de-Hass-Vaan Alphen effect.
Representation of theory
Wannier functions, Equation of motion in Wannier representation, equivalent Hamiltonian and impurity
levels

UNIT- 111 : Semiconductors :
Intrinsic and extrinsic semiconductors, Band gap, law of mass action, intrinsic carrier concentration,
Mobility in the intrinsic region, Energy bands in 51 and Ge, P-N junctions. Hall effect

UNIT- 1V : Superconductivity:
Experimental survey, Meissner effect, Type-l and Type — Il superconductors, Thermodynamics of super
conductors, London's theory, Josephson effect, flux quantization, BCS theory, High temperature
superconductors (elementary ideas).

UNIT- V : Solid state device
Tunnel diode, Solar cells, photo voltaic detectors and cells, Schottky barmers, gun effect oscillators,
photo diode, photo resistors, Infrared and ultraviolet detector, Avalanche photodiode, photo transistor.

Text books:

1.  Introduction to Solid State Physics - C. Kittel
Reference Books

%  Solid State Physics - Aschroft and Mermin

%  Solid State Physics - A. Omar

% Solid State Physics - A.J. Dekker

L Introduction to Solid State Physics - C. Kittel

L Solid State Physics - A.O.E. Animalu

L Physics of semiconductor devices - Michael Shur (PHI).
% Quantum theory of solids - C. Kittel.



CE-4.2B : ELECTRONICS (SPECIAL PAPER)-11

Full Marks: 100
Mid Sem : 20/1hr
End Sem : B0/3hrs
UNIT- I : Application of op-AMP
Scale changing, phase shifting, voltage follower, voltage to current converter, current to voltage
converter, analog computation, logarithmic and antilogarithmic amplifier, bridge amplifier, voltage
comparator, Schmitt trigger, op-AMP voltage regulator, Sawtooth wave generator, multivibrators, 555 -
IC timer, Boot strap sweep generator
UNIT- 11 : Digital circuit and computer
Half adder, full adder, parallel binary adder, primary subtraction simplification of digital circuits using
Kamaugh maps, (Two, three, four vanables), Quads, Octets, Don’t care condition/ decoder/encoder,
BCD to 7 segment decoder, digital computer, multiplexer/demultiplexer, charactenistics of logic families,
Digital to Analog converter with ladder networks, Analog to Digital converter :- Ramp conversion, Dual
slope integration, successive approximation, parallel/series conversion
UNIT- Il : Microprocessor
Basic concepts of Microprocessor, Microprocessor architecture, qualitative idea on 8085, Motorola
M&B00 microprocessors ( Block diagram only)
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UNIT-1V : Quantum Electromics

Basic principle of Maser operation, spontancous and stimulated emission, gas maser, solid state maser,
optical maser (Laser), Laser oscillation condition-Gain and population inversion- Oscillation frequency
frequency-frequency pulling, Ruby laser, Gas laser, application of laser.
Light Source and Display : Electro luminescent, light emitting diode, semiconductor injection laser,
LED displays, liquid crystal displays

UNIT- V : Opto electronic device
Photodetector-Photodiodes-Phototransistors, photo field effect transistors, solar cells, infrared detector,
ultraviolet detector, photo position detectors, photo conductor.
Opto-isolator : Photoconductor opto-isolator, LEDY phototransistor, opto-isolator.

Text Books:

1.  Digital Electronics : Willium H. Gothmann (PHI)

2. Optical electronics —Ajay Ghatak & K. Tyagarajan. (Cambndge University Press.)

Reference Books:-

%  Integrated Circuits and Semi conductor devices : Deboo/ Burrous Theory and Apphication : GJ.C.N.
{McGraw Hill)

Fundamental of Computers : V. Rajaraman (PHI)

Introduction of Microprocessor @ Aditya P. Mathur (McGraw Hill)

Modern Digital Electronics : R.P. Jain, M.M.S. Anand

Electronics Fundamentals & Application : D. Chatiopadhya & Rakhit

Handbook of Electronics : Gupta Kumar

Optoelectronics an Intreduction : J. Wilson, J.H. B. Hawkes. Eastern economy edition (Prentice Hall}

L -5 K- XX
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CE-4.3A : CONDENSED MATTER AND MATERIALS SCIENCE
(SPECIAL PAPER)-II (PRACTICAL)
Full Marks: 100
End Sem : 100/6hrs
Determination of energy gap of a given semiconductor by four probe method
Determination of Hall constant of a sample and its identification
Determination of energy gap by p-n junction method
Study of dispersion relation of an electric analog of mono atomic linear chain
Study of dispersion relation of an electric analog of diatomic linear chain
Determination of specific heat of a given sample using a thermocouple
Determination of dielectric constant of a given sample by lecher wire method
Determination of B-H curve of a given ferromagnet

Any other experiments that may be set up from time to time

CE-4.3B : ELECTRONICS (SPECIAL PAPER)-11 (PRACTICAL)

Full Marks: 100
End Sem : 100/6hrs

Study of the various stages of a regulated power supply and find its regulation and nipple factor.
Design and assemble of a single stage transistor amplifier and study of its frequency response.
Study of phase transition using feed- Back amplifier circuit.

Study of multivibrator-Astable.

Study of multivibrator-Bistable,

Study of multivibrator-Monostable.

Design of operational amplifier circut.
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8. Use of operational amplifier for integration and differentiation.
9. Use of operational amplifier for addition and subtraction.

10. Study of various stages of a digital voltmeter,

11. Study of various stages of digital frequency counter,

12, Study of various stages of a CRO and calibrate it for measurement of frequency and amplitude.
13, Determination of Hall voltage and Hall coefficient.

14, Study of different gates,

15. Programiming using into 8085 microprocessor.
Any other experiments that may be set up from time to time

CE-4.4 : PROJECT AND SEMINAR

Project: 50 Marks
Seminar: 50 Marks

Students will be assigned topics for project and seminar under the supervision of teachers of the department.
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SEMESTER-I

L1: ENGLISH FOR TECHNICAL COMMUNICATIONS

Full Marks - 100
Mid Sem — 21 hr
End Sem — B0V3 hrs

UNIT-1
Grammar: Articles, lenses, voice, prepositions.
UNIT-I
Vocabulary & Usages: Pairs and groups of words, symonyms; antomyms; idioms and phrases; one-word
substitution.
UNIT-IN
Resding & Comprebension: Correct pronunciation; nole making, reporting
UNIT-IV
1. Letter Writing
2. Composition writing (of not more than 250 words)

Books Recommended ;

1. A practical English grammar By A.J. Thomson & AN, Martinet (Oxford University Press)

2. Strengthen your writing By V.R. Narayan Swamy. (Orient Longman }Chapters-2, 3, 6, 9.

3. Spoken English Highery By V. Sasikumar & P.V. Dhamija (Tata McGraw Hill).

4. Higher Secondary practical English Grammar By R.N. Panda (Banirupa, Buxi Bazar, Cuttack) Chapters-3, 4, 5,
10, 12, 14, 15, 16

1.2: COMPUTER FUNDAMENTALS

Full Marks - 100
Mid Sem = 2IW1 hr
End Sem = 8003 hra

LNIT-1
Introduction: Basic anatomy of a computer; inpul and Outpul, Control unil; ALU and memory; working of a
computer History of compuier; classification of computer; working of Micro computer, Input and Ouiput devices
and secondary storage devices

UNIT-I
Data Representation: Number system; decimal, octal, hexadecimal and binary, conversions 01 number system,
Binary arithmetic, BCD, ASCIL, EBCDIC codes

LNIT-1I
Computer Software and Hardware: Meaning of computer software hardware; difference between software and
hardware, types of software, firmware, computer language, Machine level, assembly language and high level
language. Translators, assemblers, interpreters and compilers
Operating System: Definition and function; Batch processing. Spooling; Multiprogramming Multiprocessing;
Time sharing: Online and real time processing; Library and Utility programs

UNIT-1V
Data Communication & Compuier Networks: Element of a commumication system, Dala transmission modes;
media and speed; digital and snalog transmission; communication processors. Asynchronous and synchronous
transmission; Swilching techmique; Network technologies; LAN & WAN,; Communication protocols; Distributed
Data Processing

Books Recommended :
1. Computer Fundamental By P.K. Sinha Chapters: 1-5, 7-10, 12, 14-16.
2. Computer for Beginner By V.P. Jaggi and 5. Jain. Chapiers : 1,2, 3, 5, 7.

S|Page
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1.3: APPLICATION SOFTWARES

Full Marks - 100
Mid Sem — 2001 hr
End Sem = B0} hrs

UNIT-1
Word Processing (MS-Word): Basics of word processing, lexi selection, opening document and creating
document, sharing document, quithng document, cursor control, printing documents™ using the interface (menu,
toolbar), editing text {copy, delete, move etc.) finding and replacing text, spell check feature, sauto correct feature,
grammar facility, auto text, character formatting. page formatting. document enhancement, creating tables and news
paper columns adding borders and shading, adding headers and footers, setting up multiple columns, Mng blocks,
adjusting margins and hyphenating documents creating master documents, creating data source, merging documents
using mail merge feature for labels and envelopes, graphics, using documents and wizands, introductions to desk
publishing (PM T)

UNIT-II
Spreadsheet (MS-Excel): Work sheet basics, data entry cells, entry of numbers, text and formuolae, moving data in
worksheet, mvngmmdﬂ::wuiuh:ﬂ,ulmhng:hllmge using the interface (tool bar, menus) Editing basics,
Working with workbooks, saving & quitting, call referencing, formatting and calculations, calculations and
worksheet using awto fill, working with formulae, efficient data display wath data formatting (number formatting,
date formatting etc.) working with ranges, worksheet printing, working with graphics & charts, adding formatting
text data with auto format, creating embedded chant using chant wizard, sizing and moving parts, updating charts,
changing chart types creating separate charl sheets, adding titles, legend and grid lines, printing charts, intro o
Macros.

UNIT-IN
Introduction to MS-Pawer Point : How to creste a simple presentation in power point and present the power
point show through power point view.

UNIT-IV
MS&-Access: Introduction to Database, Generating tables & Forms, Query & Reporl, Forms & Query, Single
Column report, Groups/totals reports, summary reports, Tabular reports Customizing report, Creating forms without
using wizard, customizing forms, Modifying Forms, How to impont & Exports, using condition in a Macro, Data
transfier using macro. Introduction to Access Basic, Event procedure, Access basic Constructs etc.

Books Recommended:

1. Microsoft Office by Dinesh Maidisani
2. Microsoft Office by Ramesh Bangin

1.4: LAB -1

Full Marks - 100
End Sem Practical - 100/6 hrs

Application Software: Practical using MS-Word, MS-Excel, MS- Power Point and MS-Access of 1.3 Unit.



SEMESTER-II

1.1: DISCRETE MATHMATIC-I

Full Murks - 104
Mid Sem — 2071 hr
End Sem - 80/3 hrs

UNIT-1
Propositions and Logical operators, construction of truth table, Tautology, Contradection, Implication, MAND and
NOR, prnnciple of indoction, Mormal forms, Sef Operabon, Relstion, properiies and Operations of Relation,
Function, Different Types of Function
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UNIT-11
Simple Problems of Permutations and Combinations, Definition of Matrix, Types, Operation and Properties of
Matrix, Inverse and Rank of Matrix, Solution of System of Equation. Eigen Values, Eigen Vectors and
Characterstics, Equation of Matrix

UNIT-111
Recursion, Recursion relation, binary operations, Algebraic System, Group and its propertics, sub-group,
permutation group, cossel, Lagrange’s Theorem, Group partial Order sel. Latiices, Concept of Boolean Algebra,
Basic Laws and Expression, Transformations of Expression as sum of product forms

UNIT-IV
Basic concept of Graph Theory, Connecledness in Directed Graphs. Eulenan and Hamilionizn Graphs

Boaks Recommended:!

I. Diserete Mathematics by M. Ch, SN Lyengar, V.M Chandrasekaram, K A Venkatesh and P.S Arunachalam [Vikas
publishing House, New Delhi ) . Chapters-1,23456 & 7

1. Fundamental Approsch to Discrete Mathematics by DLP Acharys Sreekumar | New Age inl. Publishers, New Dielhi)

1.2: 'C' LANGUAGE

Full Marks - 104
Mid Sem — 201 hr
End Sem — 80/3 hrs

UNIT-1
Introduction of *C” Basic structure of *C" Programs Programming style & Exscuting C Program. Introduction io
character Set, C" Tokens, Keywords & ldentifiers, Constants, varishles & Data type uses & declaration
Introduction of operstors, Type conversions in expressions, operator procedure and associavity mathematical
funciions.

UNIT-11
Imtroduction to decision making with IF statement, The if-clse statement, Nesting of If-clse statement and the Else...
if lndder, The switch stalement, the? Operators and go o ststement. Introduction to while statement, the Do
statement, the four statements and Jemp in loops.

UNIT-=111
Introduction 1o Amays, declaration and initialization of ope-dimension Armay, Dynamic Armays, and more shout
Ammay. Declaring and initializing string variables. Reading strings from Terminal, writing to string, string handling
functions and table of strings.

UNIT-1V
Introduction of user-defined funciion definition of function snd its declaration, Nesting of funcions. Passing Arrays
to function and passing sirings o fenction. Infroduction of structure variables and s declare and initiazation.
Accessing structure members. Army of sructures, with m structures and strocture & functions, Unwons, size of
structere and Bit field.
Introduction ko pointers, Declaning Pointer variables, Inttalizaton ‘pomter vanables, cham of pointer, poinler
expression, Amay of pomters, pointers

Books Recommended:

I. AMS]C by E. Balaguruswarmy



2.3: OPERATING SYSTEM (CUL, GUI)

Full Marks - 1040
Mid Sem - 20V1 hr
End Sem - 80/3 hrs

UNIT-I
Evolution of operating System, Resident monitor, batch processing, multiprogramming, multiprocessing time
sharing, real-time System, 1O interrupts, DMA., dual mode operation operating system services.

UUNIT-11
File System, File concepts, file Annbutes, File operation, File type, File Structure, access methods, sequential
access, index sequential access and direct access, directory structure, structure, single level, two level, tree structure,
file protection and access control,

7|Page
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UNIT-ITI
Process concepts, process state transition diagram, process control block, process scheduling schedulers, CPU
scheduling to functions, pointers and structures. Introduction to defining and opening a file: Closing a file,
Input/output operation on file. Error handling duning 140 operations and Random access to files.
CPOVIO brust cycle, scheduling algorithms; FCFS, SJF, Pnoniy, round robin. Deadlock, resource allocation graph,
deadiock prevention, detection and recover,

UNIT-IV
Logical verses physical address space, overlays, swapping. contiguous allocations single partition and multiple
partition, intermnal and external memory fragmentation, non-contiguous allocation, paging, demand paging, concept
of viriual memeory, page replacement algorithms FIFQ, Optimal and LRL.

Books Recommended:

|. Operating system concept By A. Sibernchatz and Peter B. Galvin (Addition Wesley) Chapters: 1-5, 7-10
2. Operating system By Andrews 5, Tanenbaum (PHI)

3. An Introduction o operating system By H.M Dietel (Addition Wesly)

2.4 : LAB-11 (C - Language)
Full Marks - 100
End Sem Practical - 100V6 hrs



SEMESTER-II

3.1: NUMERICAL ANALYSIS AND STATISTICAL METHOD (MATH-II)

Full Marks - 100
Mid Sem - 2001 hr
End Sem - 80/3 hrs

UNIT-I
Interpolation, Polynomial Interpolation, Langrage Interpolation, difference Table, Mewton's Forward and Backward
Interpolation, Numerical Integration by Simpson’s 1/3 Rule and Trapezoidal Rule.

UNIT-1I
Solution of algebraic and transcendental equation, bisection method, Method of false Position, Newton-Raphson
Method, Convergence of the above Methods. Solution of simultaneous of linear equations: Gauss-Jordan Method,
(iauss-Seidal method.
Classification and tabulation of data, Diagrammatic and graphical presentation of data, Measure of central value,
{Mean, Mode, Median), measure of dispersion (Variance, Standard Deviation)

UNTT-110
Probabality and expected values, theoretical distnbution, binomial; Poisson and Normal Distnbution.

UNIT-1V
Co-efficient of Vanance, Skewness and kurtosis, correlation and regression, Analysis OF Varance.

Books Recommended:

I. Mumerncal Analysis by Dutta & Jena : Chapter. 1, 2{2.1-2.14), 3{3.1-3.3 & 3.7-3.14), 4{4.14-4.6), 5(5.1-54) &
B{6.1-6.3)

2. Swmtistical methods by S.P. Gupta (5. Chand & Sons)



3.3: OBJECT ORIENTED PROGRAMMING LANGUAGE USING C++

Full Marks - 165
Aiid Sem — 2001 hr
Emid Sem — 8873 ks

LNIT-1
Introducteon, data types. keywornds, operators, expression conditional, isemtive, branching ststements, flanction.
UNIT-1I
OO in O+, Obgect, Class
LsIT-11
Construcior, Destructor, Opemtor, Overloading and type coversion,
Inheritance, Function Overloading
LNIT-1V
Virtual function, inpat-outpai files.
Booki Recommended

. Object Orienied programming with C++ By E. Balagunaswamy (THMH}
1 OOPF in Trubo C++ By Robert Lafors (Galgotia publication)

34:LAB-1

Full Marks - 190
End Sem Practical — 10006 hrs

LAB-I C++ Practical using LUNTT-1, UNIT-I1, UNIT-I1 & UNIT-IV of 3.3

9jPage
SEMESTER-IV
4.1: COMPUTER ORGANISATION
Full Marks - {4
Mid Sem — 2041 kr
End Sem = 803 hrs

UNIT=1
Combinatiens] and sequential cirowhis
Emhlull;:hmﬂhﬂ:hnmﬂ:mnfinp: ﬁtﬂhﬂ'ﬂ-“‘limu OR, NOT, MNAND, HDFLIUH.F::.
registers and shifl reguters, counters, decoders, muliiphexers
UNIT-I
Arithmetic and bogicnl organication: Addivon and subiracton wsang 173 and 1's complement method, binary
atlder. Pasalbel adder, casmylook ahead adder, multiplication, Boath®s algorithm, Division, floating poini operatbons
UNIT-IN
CPU Orpanisstion: Instroction and instruction sequencing, Instroction formats (fem, one snd two address
imstrachion
Addressing modes {Register, Absolate, Immediate, Indirect, Indexed, suio increment and ;o decrement) stack
quene and subrmoutine
UNIT-IV
hﬂ:mﬂﬂ:mhﬂmuﬂmﬂnﬂmqﬂmlmhlm

Books Recommended:

I. Computer Organization By Hamacher (Tata MeGiraw Hill)
2. Computer System Architecture 3jed {FHI)



4.2: INTRODUCTION TO RELATIONAL DATABASE MANAGEMENT SYSTEM

(RDBMS)

Full Marks - 100
Mid Sem - 2001 hr
End Sem - 80/3 hrs

UNIT-1
Basic concept of datnbase system: Advantages of DBMS, 3 level architecture for DBMS, Data independence,
Database access, DDL, DML. Database administrator. Data modeling., E-R dmgram
UUNIT-11
Database file structure; sequential, Indexed-sequential and direct access files, indexed and hasing techniques
UNIT-1H
Relational Model: Structure of relational databases, Base table, view
Relational algebra, set operation, relational operation, selection, projection, join and division operations, Mormal
forms
UNIT-1V
Hierarchical data model: Tree structure diagrams, physical and logical database records, data retrieval, Virtual
records. Internal representation like HSAM, HISAM, HDAM and HIDAM. Network data model: Data structure
dingrams, DBTG CODASYL MODEL, DBTG retrieval and update facilities

Books Recommended:
I. An Introduction o database system By. C.J. Date (Narosa) Chapters 1-6, 12, 14, 16-19, 24-26.
2. An Introduction to database system By B.C Deasi (Golgatia) Chapter: 2, 4

10|Page
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4.3: HUMAN RESOURCE MANAGEMENT

Full Marks - 100
Mid Sem - 20/1 hr
End Sem - 8073 hrs

UNIT-I

Muture and scope of Human Resource Management: Meaning and Definition, scope, functions and objective,
Evolution of Human resource management in India. Humen Resource Planning

Meaning and Definition, Importance of Human Resource Planning, Faciors Affecting Human Resource Planning,
Human Resource Planning Process, Requisites for Successful Human Resource Planning, Barriers to Human
Resource Planning

Job Analysis: Meaning, Process, Methods of Collecting Job data, Problems with Job Analysis.

Job Design: concept, factors Affecting process, constraints, Sources

Selection: Meaning, Role, Process, Barriers to Selection

UNIT-II

Performance Appraisal / Merit Rating: Concept, Meaning, Definition, Objectives, Process, Methods, Merits &
Problems of performance Appraisal / Merit Rating

Job Evaluation: Concept, Scope, Process Job Evaluation, Methods, Advantages and Limitations of Job
Evaluations

UNIT-II

Wage and Salary Administration: Concept, Principles, Objectives, Theories of Wages - Iron Law, Wages Fund,
Residual Clarmant, Marginal Productivity, Bargaining Theory, Modern Theory, Types of Wages - Time Wage &
Piece Wage System

Incentive Payment : Meaning & Definition, Merits, Demerits, Pre-Requisites for an effective Incentives system,
Pre-Requisites for an effective Incentives system, Scope, Types of [ncentives, Schemes, Incentives, Schemes in
India Industries, Non-Financial Incentive

UNIT-IV

Industrial Relations: Concept, Nature, Importance, Approaches, Parties to IR, IR Strategy, Role of HRM.

Trade Union: Concept, Nature, Why do employees join Union? Strategic Choices, Before Unions, Trade Union
Movement m India

Disputes and Their Resolution: Nature of Disputes, cause, settlement of disputes - Collective Bargaiming, Code of
Dixcipline, Grievance Procedure

Boaoks Recommended ;

1.

HRM: K. Aswathapa

2. HRM: P. Subba Rao

44:LAB-1I
Full Marks - 100
End Sem Practical — 100/6 hrs

LAB-1T1 (RDBMS): Practical using UNIT-1, UNTT-II, UNIT-III & UNIT-IV of 4.2



5.2: DATA COMMUNICATION AND COMPUTER NETWORK

Full Marks - 100
Mid Sem = 2071 hr
End Sem - 80/3 hrs

LNIT-1
Introduction to computer networks: Advantages of networks, structure of the communication network, point-to-
point and multi drop circuil, data flow and physical circuits, Network topologies and design goals, switched and
non-switched options, channel speed and bit rate, voice communication and analog wave forms, bandwidth and
frequency spectrum, digital signals, modem, synchronous and asynchronous transmission Communication. among
compulers
Traffic control and accountability: WAN and LAN, connection oriented and connection less networks,
classification of communication protocols. Time Division Multiple Access (TDMA), Time Division Multiplexing
{ TDM), Carrier science (Collision) system, token passing, (priority system)

UNIT-II
Layered Protocols, Network and OS] model: Goals of layered protocols, network design problems,
communication between layers, layers of OSI, OS] Switus, Pooling/Selection Protocols; Character and bit protocols,
binary synchronous control (BSC) formats and control cedes HDLC, HDLC Options, HDLC frame format code
Transparency and synchronization, HDLC control field, commands and responses, HDLC, transmission process,
HDLC subsets

LINIT-111
Local Area Network & Primary sttributes of LAN: Broad band and base band LAN, IEEE LAN Standard,
Relationship of 802 standards to the ISO/CCITT Model; Connection options with Lans LLC and MAC protocols,
data Units. LAN topologies and protocols, CSMA/CD and IELE 805.3. Collisions, token Ring (Priority). IEEE
802.5, Priority scheme, token bus and [EEE 802 4. Switching & Routing

UNIT-IV
TCPAP, TCPAP and intemetworking, TCP/IP operations and sockets [P address structure, major features of [P, IP
datagram, Major IP services. [P source routing value of transport layer, TCP major features of TCP; passive and
achive qﬂ[ﬂ
Transmission control blocks (TCP), TCP segments, user datagram protocols (UDP) Route discovery protocol.
Application layer protocol, Personnel computer as a server. Linked the PC to main frame computer, file transfer in
personnel computers, personnel computers and Local Area Network

Books Recommended:
. Computer Networks 2'e by U, alack (PHI Publication) Chapters. 1-4, &, 10, 11,
2. Computer Metworks By A5, Tanenbum (PHI Publication) Chapters: 1, 2 (Excluding 2.1 and 1.6), 3.



5.3: VISUAL BASIC, INTERNET AND WEB DEVELOPMENT

Full Marks - 100
Mid Sem ~ 20/1 hr
End Sem - BO/3 hrs

UNIT-I
Introduction of Visual Basic- Basic Toolbar, Function of the buttons & Visual Basic Toolbox. Project window,
Form Window & Propertics Windows & Toolbox, Objects, Events, Properties and Methods, Naming Conventions,
Design consideration

12 |Page
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Form and controls (Part-1) - Form objects, Picture Box Object, command Button Objects & Menu Ohbject, Listing
Code & Safe guarding Project
Form and Controls (Pan-2) - Text Box Object. List Box Object, Common Box Object, Label Object & Horzontal
and Vertical Scroll Bar Objects and Properties, Events & Methods, Timer Objects, Drive List Box Object, Directory
List Box Objects & File List Box Object. Creating Modules & Procedures < Private and public sub procedures,
passing parameters to procedures, function procedures, vanables, Arrays & constants, Saving & Reading data , data
control & datobase files, Sequential files. Control Armays. Mouse & Keyboard Events, multiple documents
interface, Datshase in Visual Basic & Table & Queries, Creating database in Access Creating tables, & Queries,
Modifying table etc.(Adding, Deleting, Modifying Records in a Table) Moving into Records(First, Previous, Next
& Last)
Internet: Introduction to Internet, Understanding Internet, Hardware and software requirement for internet, internet
service providers, protocols (HTTP. FTP, TCPP) 1P address, URL, World Wide, Web Browser, Web Page
UNIT-I1
HTML: Standard text formatting tags, color, linking image-Loading, able frame set, form
UNIT-111
DHTML: Java script, Data types, programming logic, functions, use of functions in HTML code, objects in Java
script
UNIT-IV
ADOBE PHOTO SHOP: filters, Painting. Retouching, Action, Photoshop files

Books Recommended:

The Internet Complete Reference By Hartey Hann {TMH)
HTML 4.0 By E. Stephen Mark, Jasen Plaff BPB Pub,
HTML 4.0 By Molly E. Holzschalg. Techmedia

Adobe Photoshop Techmedia Pub

Visual basic by Mandeep S. Bhatia

Visual Basic by Ramesh Bangia

B L e ek B e

54:LAB-1

Full Marks - 100
End Sem Practical = 100/6 hrs

LAB-I: VB, HTML Practical using UNIT-1, UNIT-1I, UNIT-II1 & UNIT-IV of 5.3



SEMESTER - VI

6.1: SYSTEM ANALYSIS AND DESIGN

Full Marks - 100
Mid Sem - 2071 hr
End Sem ~ 80/3 hrs

UNIT-1
Overview of sysiem analysis and desipn: Business sysiem concepl Sysiem development life cycle, project

selection, Feasibility study, analysis, design, Implementation testing and maintenance

Feasibility Study: Technical and Economical feasibility cost and benefit analysis
UNIT-II

Project selection: Source of project reques!, managing project review and selection, preliminary investigation
UNIT-1M

Sysiem requirement specification and analysis, fact Ninding technigue, data Now diagrams, data dictionary, process

organization and integrations

13|Page
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UNIT-IV
Diecision tree and tables, structured English detailed design modulanzation, module specification, file organization

Book Recommended:

1. Analysis and Design of Information System By James A_S,
2. System Analysis and design By Award EH.

3. System Analysis and Design By Lee B.S (NCC)



6.3: OBJECT ORIENTED PROGRAMMING LANGUAGE (JAVA)

Full Marks - 1048
Mid Sem — 2001 hr
End Sem - 80/3 hrs

UNIT-1
Application Program: Overview of Java language, constants, vanable, data types, operators, expressions, decision
making, branching, loops.
UNIT-11
OOP in Java, class, object and methods, Array, Sting, String buffer, Vectors, Imterfaces.
UNIT-I11
Package
UNIT-IV
Multi threaded, Managing errors, Exception.

Book Recommended:
|. Java Complete Reference TMI PUBLICATION

2. Programming with Java a Pimer By E. Balaguruswamy
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6.4: LAB-1I

Full Marks - 100
End Sem Practical = 10006 hrs

LAB-II: JAVA Programs using in UNIT-1, UNIT-IL UNIT-II & UNIT-1V of 6.3

6.5 : PROJECT
Full Marks - 200

(Project Report - 150, Viva & Presentation on Dissertation - 50)

Ench student has to undergo a summer placement tramning of four weeks at the end of their second year course in an
Industry/Business Organisation o gain firsthand experience and knowledge of Practice and prepare a project report sl
his own cost and has 1o submit a report within four weeks from the completion of such training to the Principal of the
concerned institution. The Report shall be examined jointly by an internal and an external examiner in which the
minimum pass marks shall be 50%.



Egalitarinism, Moral and Non-Moral

1.1.3 Average percentage of courses having focus on employability/ entrepreneurship/ skill development offered by the institution during the last five years (10) 128 28.25607064
1.2.1 Percentage of new courses introduced of the total number of courses across all programmes offered during the last five years (20) 14 3.090507726
Year of
Name of the Activities/Content with direct bearing on Employability/ Entrepreneurship/ Skill development introducti Link to the relevant
Name of the Course Course Code & ploy v P P P on (during
Program document
the last
five years)
Employability |Ski|| Development Enterpreneurship
Cartography C-1.2 Map Making, Scale Construction, Map Projection, Slope Analysis
i Weather and Climate, Pressure and Wind, Rainfall, Precipitation, Thunderstorm,
Climatology C-2.2 R
Cyclone, Weather forecasting
L i Spatial and Attribute Data, Types of Sampling, Measures of Dispersion, Correlation,
Satistical Methods in Geography C-3.2 .
Regression,
X Ecosystem- Structure and Function of Ecosystems, Environmental Pollution, Degradation, Role of Interational Agency for
Environmental Geography C-43 K R . . . . .
- Environmental Management, Sustainable Development, Green Tribunal and its functions in India
>
-g_ Transport Network Analysis, Nearest Neighbour Analysis, Mapping regiional Disparity
% Regional Planning and Development C-5.1 based on Socio-Economic Data, Mapping Levels of Development, Policies and http://www.govtcollege
o Programs for rural and regional development 2019-20 | hulbani.ore/curriculum/u
9 .
_Q_J_ Stereoscopic Vision, Areal Photographs, Satelite Imagerary, Mapping of water Bodies g-cbes-syllabus/
< Remote Sensing and GIS C-5.2 from Satelite Imagery, Digitization of Maps, GIS Data Analysis, GPS, Land use and
o Land Cover Mapping
p lation G h DSE-5.3 Population Projection, Population Growth, Sex Ratio, Rural/Urban Population,
opulation Geography : Occupational Structures, Census, NSS
i Disaster Vulnerability and Risk, Prevention Mitigation and Management, Disaster Management Cycle, Role of Varius Stakeholders
Disaster Management C-6.2 . . . . .
in Disaster Management, Mapping of Hazards and Disasters, Disaster Management Policy
Urban Geoaraph DSE-6.3 Functional Classification of Towns, Projection of Urban Population, Delimitation of
grapny ’ C.B.D., Gravity and Population Potential Model
Deductive-Inductive Reasoning, Mediate
d I diate Syllogism, Validity and . . L .
. R and mmediate Syrogism, ¥ alldity an Inductive Reasoning and Scientific Enquiry,
Logic and Scientific Method C-1.2 Invalidity of Arguments, Inductive X
. L . Experimental Methods
Reasoning and Scientific Enquiry, Theory
of Causation
Symbolic Logic C-22 Calculus of Proposition, Predicate Calculus, Conjunctive Normal Form, Derivation by Substitution, Boolean Algebra, Venn Diagram
Moral and Non-moral Action, Factual and|
Moral Jud t, Hiedonism, Rigori . . . .
= . ora .u ‘gemen,' . 1e‘ Omsm’ 1g(')r15r'n, Factual and Moral Judgement, Professional Ethics,, Business Ethics,
> Ethics C-3.1 Perfectionism, Utilitarianism, Retributive .. . . . R .
= . K K Perfectionism, Theory of Punishment Medical Ethics, Environmentsl Ethics
g- Reformative Preventive and capital
@ Punishment http://www.govtcollegep
= Environmental Ethics, Anthropocentrism, 2019-20 | hulbani.org/curriculum/u
o i i -cbes-syllabus
~ Ethics: Theory and Practice GE-4.4 Biocentrism, Deep Ecology, Environmental Ethics,Deep Ecology g v /
<
[-+]

Judgements




Deontology, Relativism, Subjectivism,
Animal rightrs, Reverence for Life,
Euthanasia, Abortion, Anthropocentrism,

Professional Ethics, Business Ethics,

Anthropology

historical methods

Applied Ethics C-6.2 g&?;z?gi:ﬂ;zn]; Eﬁ;,fzgifz?:fil Medical Ethics, Environmentsl Ethics
Medical Ethics, Ethics of Healthcare
Professionals
Swadharma, swabhaba, Nishkama
Philosophy of Bhagwad Geeta DSE-5.3 Karma, Karma Yoga, Bhakti Yoga, Nishkama Karma, Karma Yoga, Bhakti Yoga, Gyana Yoga,
Gyana Yoga,
Constitutional Government and C-12 Philosophy of Constitution and its Features, Fundamental Rights, Directive Principles of State Policies, Fundamental Duties, Organs
Democracy in India of Government- Legislative, Executive, Judiciary
Political Process in India C22 Indian Party System, election Comission, Power and Function, Caste, Class, Gender and Religion, Voting Behaviour and Itys
Determinant, Affirmative Action
Introduction to Public Administration C-3.2 Public Policy- formulation and Implementation, New Public Administration, New Public Management, Good Governancce, New
An Overview of 20th Century IR History,
. . X World War 1, World War I, Emergence
Perspective on International Relations C-33 of Third World, National Interest in key
Determinant of IR
'3 Public Policy and Administration in India C-4.2 Public Policy Process in India, Decentralisation of Power, Local Self Governance- Rural and Urban, Budget, Social Welfare
wv
3. Migration and Human Security, http://\'/vww.govt'collegep
s N Proliferation of Nuclear Weapon, 2019-20 |hulbani.org/curriculum/u
- Global Politics C-43 . . . . g-cbcs-syllabus/
< Ecological Issue- Intl Environmental Ecological Issue- Intl Environmental
o Agreement, Climate Change, Global Agreement, Climate Change, Global
Economy, World Bank, IMF, WTO, TNCs |Economy, World Bank, IMF, WTO, TNCs
Indian Foreign Policy- major
Determinants, India's Relation with USA
India's Foreign Policy in Changing World DSE-6.3 and Russia, India China Relations, India
and South Asia- SAARC, Act East Policy
Look East Policy, UNO
Understanding Human Rights, Three
Generations of Human Rights, Intl
Introduction to Human rights DSE-5.3 o
Refuge Law, Intl Humanitarian Law,
Universal Declaration of human Rights Intl Refuge Law, Intl Humanitarian Law
X . Set and Operations, Number Systems, Types of Functions, Limit and Continuity Of .
'5 Mathematical Methods for Economics-| C-12 Functions, Derivatives and Slope of a Curve, PDE, Demand and Cost Elasticity Demand and Cost Elasticity
g Mathematical Methods for Economics-II C-2.2 Input-Output Model, Optimum Values and Extremum values, Integration by Parts, Optimization with Equality Constraints http://www.govtcollegep
° - - — 2019-20 |hulbani.org/curriculum/u
9 Research Methodology C-4.3 Basics of Research, Research Problem, Issues in Research, Actions in Research g-cbes-syllabus/
<: Lr\ct(::g:qc;ory Econometrics/Odisha DSE-5.4 Macroeconomy of Odisha, Agriculture, Industry, infrastructure and Environment in Odisha, Social Sector in Odisha
@ Applied Econometrics/Environmental DSE-6.3 Regression, Dignostics and Specification, Advanced Topic in Research Analysis, Panel Data Models, Introduction to Econometric
Economics ) Software
Introduction to Socio-Cultural C-12 Theory and Practice of Ethonographic Fieldwork; Survey Method; Comparative and




B.A. (Anthropology)

Archeological Anthropology

C-2.1

Methods of Estimation of Time and Reconstruction of the Past; Absolute dating
methods: Radiocarbon14 dating (C14), Potassium-Argon, Dendochronology, Fission
Track Dating; Relative dating methods: Stratigraphy, Palaeontology, Palynology,
Understanding Culture; Technique of tool manufacture and estimation of their
relative efficiency; Classification of

tools: primary and combination of fabrication techniques

TRIBES AND PEASANTS IN INDIA

Constitutional safeguards; Draft of National Tribal Policy,

BIOLOGICAL DIVERSITY IN HUMAN
POPULATIONS

Demographic Anthropology: meaning and scope, Sources of Demographic Data,
Demographic Processes, Demographic profile of Indian populations and its growth
structure. National population policy.

HUMAN GROWTH AND DEVELOPMENT

C-42

Nutritional epidemiology-concept of balanced diet, impact of malnutrition (over and
under) with special reference to obesity, Kwashiorkor and Marasmus. Assessment of
nutritional status.

RESEARCH METHODS

C-43

Research Design, Review of literature, conceptual framework, formulation of
research problem, formulation of hypothesis, sampling and reference. Genealogy;
data analysis and report writing- Chapterization, preparing a text for submission and
publication, concepts of preface, notes (end and footnotes), bibliography (annotated)
and references cited, review and index.

ANTHROPOLOGY IN PRACTICE

C-5.2

Role of Anthropology in Development;
Anthropology and Public Policy, Need
Assessment and Community Development,
Anthropology of NGO's, Business
Anthropology, Environment and
Community Health, Social and economic
sustainability, Cultural resource
management.

FORENSIC ANTHROPOLOGY

Personal Identification, Complete and Partial Identification, Methods of Identification
in Living Persons: Somatometry, Somatoscopy, Occupational Marks, Scars, Bite Marks,
Tattoo Marks, Fingerprints, Footprints, Lip Prints, Nails, Handwriting, Deformities and
Others.

FIELDWORK AND DISSERTATION

FIELDWORK AND DISSERTATION

HUMAN GENETICS

DSE-6.3(B)

Methods of studying heredity: Twin
method, Pedigree method and Sib- pair
method; Heritability estimate; Human
Cytogenetics: Chromosome Karyotypes,
Banding Techniques and Molecular
cytogenetic, Polygenic Inheritance in Man ,
Concept of non-mendelian inheritance and
complex diseases.

MUSEUM AND MUSEOLOGY

DSE-6.4

Museology and Basic Principles of Museum: Modes and ways of acquisition of
museum specimens; Principles of display and arrangement in museum; Basic
principles of museum, Documentation, labeling, display of the museum specimens of
material cultures of tribal and rural people.

2019-20

http://www.govtcollegep
hulbani.org/curriculum/u
g-cbes-syllabus/

stany)

Mycology and phytopathology

C-2.1

Mushroom cultivation, Fungi in Food industry

2019-20

Economic Botany

C-3.2

Ruber Processing Jute fibre extraction, purification and use of oil seeds

2019-20

Analytical Techniques in plant science

DSE-5.3

Techniques in applied biology like
Chromatography, Spectroscopy and
autoradiography etc.

2019-20

Plant Biotechnology

C-6.2

Tissue culture, R DNA technology, pest resistant GM crops etc.

2019-20

http://www.govtcollegep




Horticultural Practices and Post Harvest

Ornamental plants, horticultural

Ornamental plants, horticultural crops,

hulbani.org/curriculum/u

Quantitative and Logical Thinking

AECC3.5and 4.5

Quantitative and Logical Thinking

@
i DSE-6.3
g Technology crops, post-harvest technology, post-harvest technology, Intigrated Pest | 2019-20 g-chcs-syllabus/
wn Project Work/Industrial & ) . . ) N
o FOJ'EC ork/In ,us né DSE-6.4 Project related to industrial or environmental microbiology
Environmental Microbiology 2019-20
Statistical methods and test of
Biostatistics DSE-5.3
hypothesis 2018-19
Nursery and Gardening AECC-4.5 Gardening methods and nursery Gardening methods and nursery 2017-18
= ECONOMIC ZOOLOGY DSE-5.4(UG) Epiculture, Sericulture, Dairy & Poultry, Aquacultre 2016-2017
%o Quantitat.ive.& Logic?l Thinking SECC-3.5 (UG) Quantitat.ive .& Logic.al Thinking 2018-2019 http://www.govtcollegep
9 Communicative English SECC-4.5(UG) (Fio;';wrrTumcatlv.e Er.mgllsh — 2018-2019 hulbani.org/curriculum/u
= ) . ollution monitoring and impact
; _ g-cbes-syllabus/
3 Environmental Studies AEEC-2.4 (UG) assessment 20162017
o -
Public Health and Hygiene AEEC-4.5(UG) Diseases and waste management technology 2016-2017
g | hni MSC PART-I Instrumental Techniques
< Instrumental Techniques PAPER-III q 2016-2017
‘S MSC PART-I .
a Bio-technology and Genetic Engineering - | Bio-technology and Genetic Engineering - | 2016-2017 http://www.govtcollegep
& MPSAéPFI’EEfil%I—II hulbani.org/curriculum/u
-
:.— Molecular methodology DADERY Molecular methodology 2016-2017 g-cbes-syllabus/
v INSTRUMENTATION & ANALYTICAL R
s TECHNIQUES CC-2.3 HPLC, Crystallography, electrophresis etc. 2018-2019
Inorganic Chemistry C3.1,C4.1 Synthesis and application
= Organic Chemistry C3.2,C4.2 Synthesis and application
=] Chemical Energetics & functional Organic
k] X 8 g GE3.4,GE4.4 Reactions and application
€ chemistry http://www.govtcollegep
g Polymer Chemistry DSE 5.3 Preparation, properties and application of synthetic polymers 2019-20 | hulbani.org/curriculum/u
=~ Industrial Chemicals & Environment DSE 5.4 Waste water treatment, biocatalysis, metallurgy g-cbes-syllabus/
%]
3 - - -
o _Inorgamc materials of Industrial DSE 6.3 Chemistry of Glass, Ceramics, Cements, Surface coatings and alloys
importance
Green Chemistry DSE 6.4 Green synthesis of Pharmaceutical molecules, green chemistry for sustainable development etc.
—_ MIL Communication ODIA AECC-1.4 Sambada Prastuti, Sakhyatkar
% Odia Nataka o Ekankika C-5.1 Drama writing and skilled acting http://www.govtcollegep
[} - P, 2019-20 | hulbani icul
- Swadhmata Parabarti Odia Nataka o C2.2 Drama writing and skilled acting ulbani.org/curriculum/u
z Ekankika g-cbcs-syllabus/
Odia Bhasara Byabaharika Prayoga C-6.2 Computer application in Odia language
Public Administration Concept and issues CC-1.3 . . - .
Major issues in administration
International Politics CC-1.4 Global concerns on humanity
X " Constitution and governance system of Leadership, Ideology, political party
—_ Indian Government and Politics CC-1.5 . .
o India formation, Pressure group
2 India's foreian Poli cc23 International relation of major powers: http://www.govtcollege
é ndias toreign Folicy : US, China and Russia and ASEAN 2019-20 |hulbani.org/curriculum/u
< . " Challenges to national integration, RTI, g-cbes-syllabus/
: Indian Politics Issues and Problems CE-4.3 -
S Citizen charter
. i L India and SAARC, BRICS; India and EU;
India and Regional Organisation CE-3.4 . .
National security
G ¢ and politics in Odish C25 Odisha Legislative assembly, Panchayti
overnment and politics in Odisha -2. Raj, CM and Governor
i i DSE-5.3 Li P i
e T
robabifity and >tatistics . robability and >tatistics 2019-20 |hulbani.org/curriculum/u

a_rhrc_cullahiie/
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B.Sc. (Maths) [Discrete Mathematics C-1.2 Discrete Mathematics
B.A. (English) |Communicative English AECC3.5and 2.5 Communicative English 2019-20
Computer fundamentals C-1.2 computer fundamental
Application Software C-1.3 Application Software
Software Practical C-1.4 Software Practical
English for technical communication C-1.1 Communication skill
Discrete Mathematics C-2.1 Computation Skill
C-Language C-2.2 C high level langguage
Operating System C-2.3 0OS CUI GUI OS CUI GUI
C-Language LAB C-2.4 Software development
Numerical Analysis and Statistical methods Cc-3.1 ) . http://www.govtcollegep
5 - Analytical mathematics 2019-20 |hulbani.org/curriculum/u
@ OOPS using C++ C-3.3 Software development
g-cbcs-syllabus/
LAB C++ C-3.4 Software development
Introduction to RDBMS C-4.2 Database Administrator
Human Resource Manage ment C-4.3 HRD
RDBMS LAB C-4.4 Database Administrator
Data Communication and Computer c.5.2
Network Network Administrator
VB & Web Development and LAB C-53&C-5.4 VB & Web Development and LAB
System Aalysis and Design C-6.1 Software analysis and design
OOP Langguage JAVA and Lab £-6.3,C-6.4 & C-6.4 Software development
Analog Systems and Applications PHY-C-3.3 Semiconductors, Amplifiers, Operational Amplifiers
Digital Systems and Applications PHY-C-4.3 Integrated Circuits. Digital Circuits, Data Processing Circuits, Computer organization
Crystal Structure, XRD, Magnetic
Properties of Matter: Dia-, Para-, Ferri-
and Ferromagnetic Materials, Classical XRD, Magnetic Properties of Matter: Dia-,
Solid State Physics PHY-C-5.2 Langevins theory of dia Para-, Ferri- and Ferromagnetic Materials,
and Paramagnetic Domains, Curies law, Classical Langevins theory of dia
’5 Weiss Theory, Dielectric Theory, Lasers, and Paramagnetic Domains, Curies law,
'; Superconductivity X-Ray Diffraction, Lasers Weiss Theory, Lasers http://www.govtcollegep
< . .
(= Nuclear and Particle Physics PHY-DSE-5.4 |Radioactivity Decay, Detector for nuclear |Detector for Nuclear Radiations, Particle 2019-20 | hulbani.org/curriculum/u
g radiations, Particle Accelerators, accelerators g-ches-syllabus/
o Synthesis of Nanostructure Materials: Top down and bottoms up approach, Photo
lithography Ball milling. Gas phase condensation, Vacuum deposition, Physical vapour
X deposition (PVT): Thermal evaporation, E-beam evaporation, Pulsed Laser deposition,
Nanoscale Systems, Synthesis of . . . .
Nano Materials and Applications PHY-DSE-6.3 [Nanostructure materials, Chemical vapour depo#ltlon (CVD)f sol-Gel Electrod.eposmon, Spray pyrolysis
T X ,Hydrothermal synthesis, Preparation through colloidal methods, MBE growth of
Characterization of Materials quantum dots. Characterization: X-Ray Diffraction, Optical Microscopy, Scanning
Electron Microscopy, Transmission Electron Microscopy, Atomic Force Microscopy,
Scanning Tunneling Microscopy
Typology and Technology in Prehistoric
PREHISTORIC ARCHAEOLOGY —1 CC-1.3 Archaeology: Typology of stone tools,

Prehistoric Technology




Constitutional safeguards for Scheduled
Tribes, History of administration of tribal
areas, tribal policies, plans, programmes of
tribal development, Problems of

§ TRIBES OF INDIA CC-14 exploitation and deprivation of scheduled
o caste/ tribe and Other Backward, Role of
g— Zzzzzp:zﬁ\t/ in tribal and rural http://www.govtcollegep
f P 2019-20 |hulbani.org/curriculum/u
g: BIOLOGICAL ANTHROPOLOGY—II cCc2.2 Demographic Anthropology, Sources of Demographic Data, ; Demographic Processes, g-ches-syllabus/
:t_’ Nutritional Anthropology, Concept of Human Growth and Development
2 PREHISTORIC ARCHAEOLOGY-II & MUSEOL( 23 Museum, Museology, Conservation of Cultural Resources in Museum
RESEARCH METHODOLOGY €31 Fieldwork Tradition in Anthropology, Research Design, Tools and techniques of Data
Collection, Data Analysis and report writing, Bio-Statistics, Descriptive Satistics
FORENSIC ANTHROPOLOGY CC-4.1 Personal Identification, Methods of Identification in Living Persons
FIELDWORK AND DISSERTATION CE-4.4 FIELDWORK AND DISSERTATION
Theory of International Trade, Imperfect competition, Heckscher-Ohlin Theory of Trade, Leontief Paradox, Samuelson Theorem,
International Economics CC-1.3 Liner Theorem of Trade, Gains from Trade, Policy Implications for Less dveloped countries, Trade as an engine of Economic
Growth, Tariff quota and Non tariff barriers, Optimum Tariff, Lipsey Model of General Equilibrium analysis.
Mathematical Techniques for Economics CC-1.4 Coordinate Geometry, Differential Calculus, Vectors and Matrices, Optimisations
— Statistical Techniques for Economics CC-1.5 Bivariate Distribution- Correlation and regression analysis, Probability Distribution
8 Fiscal Functions of the Government, Externality and Role of the governament, Ability | Effect of Public Expenditure on Production,
.é Public Economics CC-3.1 to pay principle, Application of Taxation Principles in developing countries, Wagner's |Sources of Public Burrowing, Budget, Tax
g Law of Increasing State Activities, Effect of Public Expenditure on Production, Sources |reforms in India- DTC & GST http://www.govtcollegep
8 Financial Economics CE-3.3B Financial Markets, Utility Functions, Variance Portfolio Theory, Frontier of Risky, Fixed Income Securities 2019-20 | hulbani.org/curriculum/u
w International Finance CE-3.4B Importance of International Finance to Business Firms, FDI, Money Markets, Foreign Markets, Foreign Exchange Rates, Sources of g-chcs-syllabus/
. Economy and Environment,
<. Encironmental Values and Valuations,
S Willingness to pay and willingness to
X . accept. Market Failure, Coasian
Environmental Economics CC-4.1 . . ; .
Solutions, Fiscal and Financial
Instruments, Trade and Environemt,
GATT, Economics of Natural Resources,
CPR
Electrodynamics CC-1.4 Wave Guide: Different modes of electromagnetic wave, B.C. for TE & TM waves, TE & TM mode in rectangular wave Guide,
Computational Physics (Practical) CC-1.5 Exercises to study various features of C-Language, Programming using C Language
Nuclear disintegration: Gamow’s theory
of alpha decay, Geiger-Nuttal law, Beta
decay, Fermi’s theory of beta decay,
. Parity violation, Selection rules for
Nuclear Physics 22 allowed transition Nuclear Reaction:
Energetics of nuclear reaction,
Compound nucleus theory, resonance
scattering, Briet-Wigner formula
Atomic and Molecular Physics CC-2.4 Spectra Of Alkali metals, Rotational and Vibrating Spectra




- B-H Curve, Oscilloscopic display, Michelson
= Interferometer: Determination of A and a,
% Modern Physics/EMT/Optics (Practical) CC-2.5 thickness of Mica sheet, Dielectric Constant http://www.govtcollegep
Iy of a liquid by electrically maintained tuning 2019-20 | hulbani.org/curriculum/u
:; fork g-cbcs-syllabus/
v
S Basic Electronics CcC-3.2 Amplifiers, Oscillators, Multivibrators, Operational Amplifiers, Integrated Circuits, Flip
Flops, A/D and D/A convertors, Counters, Radio Communication, Antenna Theory
i X X Oscillators, Amplifiers, Op-Amps, Logic
Basic Electronics (Practical) CC-3.3
Gates, Boolean Algebra
Electronics (Special Paper) — | CE-3.4B Network theorem, Resonant Circuit, Transmission Line, Wave guide, Cavity
Resonators, Wave Shapping Circuits, Voltage and Current Shapping Circuits
Condensed Matter & Material Science CE-4.9A Semiconductors, Superconductors, Solid
(Special Paper) — I State Device
Electronics (Special Paper) — I CE-4.2B Application of Op-Amp, Digital Circuit, Microprocessors, Quantum Electronics, Opto-electronic Device.
Condensed Matter & Material Science CE-4.3B
(Special Paper) — Il (Practical) All the Practicals as listed
Electronics (Special Paper) — Il (Practical) CE-4.4 All the Practicals as listed
FINANCIAL ACCOUNTING COM-C-1.1 ACCOUNTING WORK
COST ACCOUNTING COM-C-2.2 ACCOUNTING WORK
: INCOME TAX LAW AND PRACTICE COM-C-3.2 TAX COMPUTATION AND RETURN FILING
1= http://www.govtcollegep
° GST AND INDIRECT TAXES COM-C-4.1 TAX COMPUTATION AND RETURN FILING 201920 | hulbani.org/curriculum/u
'J_ FUNDAMENTALS OF DATA MANAGEMENT (COM-C-4.2 DATA ENTRY
@ MANAGEMENT ACCOUNTING COM-C-4.3 ACCOUNTING WORK grcbes-syllabus/
COMPUTERIZED ACCOUNTING AND E-FILINCOM-C-5.1 ACCOUNTING WORK
FUNDAMENTALS OF CORPORATE TAX PLAN COM-DSE-6.4 TAX COMPUTATION AND RETURN FILING






