- Physical Education

HISTORY, PRINCIPLES AND FOUNDATION OF PHYSICAL EDUCATION-

Meaning, Definition, Scope, Aims and Objective of Physical Education, important of Physical Education in
present era. Physical Education in india (After 1947), Congribution of Akhadas and Vyayamshals, Fitness
and wellness movement in the contemparary peripectives, Sports {or 21l and it5 fole in the maint#nance
and promation of fithess,

Principle of Physical Education- Biological- Growth and development, Age and gender charactesistics,
Bady Types, Psyehological: Attitude, interest. cognition, emotions and sentiments Soclological- Societly
and culture, Leadership,

PHYSICAL EDUCATION AND SPORT SCIENCE- PHYSIOLDGY- Definition of physalogy and its importance
i the finld of physical education and saorts, Norve contral of muscular activity- Neuramuscular junetion,
Transmisston of nerve impulse across (1. Fuel for muscular activity. Role cf asygen-phyical training,
axygen debt, second wind, vital capacity, Effect of exercise and training on cardiovascular system. Effect
of exercise and training on respiratory system, Eflect of exercise and training on muscular system,
Physiological concept of physical fitnews, warming up, conditioning and fatigue. Basic concept of
balanced diet = Diet before, during and after competition,

HEALTH EDUCATION & HEALTH PROBLEMS IN INDIA — Definition of Health, Health Education, Health
Inctruction, Health Supsrvision, Aim, ohjectives and Principles of Health Education, Health Service and
guldance instruction in personal hygiene, Communicable and Mon Communicable Diseases, Obesity,
Malredtrition, Adulterstion in food, Environmental sandation, Explosive Populstion, Personal and
Erviranmental Hygiene for scheols, Objective of schoal health service, Role of Health Education in
tchool Health serviees — Care of skin, Nails; Eye hedlth service, Nutritional service, Health appraisal,
Hesalth record, Healthful school environment, first- aid and emergency care etc

OLYMPIC MOVEMENT -Modemn Olymplc Games- Significance of Olymoic Ideals, Dlympic Rings, Olympic
Flag. Olympic Protocal for member countries, Olympic Code of Ethics, CHyrpism i action, Sports for all,
Different Olympic Games- Para Olympic Games, Summer Olympics, Winter Clympics, Yauth Dlympic
Cames.

Committees of Olympic Games- Inernational Olymoie Commuittes = Structure and Functions. National
Olympic committees and their role m Olympic movemant, Olympic commission gnd their functions,
CHympic medal winners of India

OFFICIATING AND COACHING —Concept of officiating and coaching, Relation of official and coach with
management, players and spectators. Measures ol improving the standards of afficiating and coaching.
Duties of coach in general, pre, during and post game Philosophy of coaching. Responsibilities of &
coach on and aff the fiekd. Psychaiogy of comaetition and coaching. Qualities ane qualitication of coach
and official. General rules of games and sparts. Eligibility rules of intercollegrate and inter-university
tournamwents, Integrity and values of sports

YOGA EDUCATION: Neod and impartance ol Yopa in Physical Fducation and Sports, Basic, applied and
action research in Yopa. Difference between yopic practices and physical axercises Yoga educat:on
centers in India and abroad, Competitions 0 Yopasanas FHect of Asanzs and Prarayamia on various

a



324 315

spstern of the body. Classification ot asanas with special reference 1o physical education: and Sporis
Influgnces of relaxtve, medtatie posture on varaus system of the bady, Types of Bandhas and mudras

Type af Knyas

ORGANIZATION AND ADPINISTRATION IN PHYSICAL EDUCATION -Meaning and importance of
Drganization and Administration In physical education. Qualitication and Resparsibilities of Physical
Education teacher and pupil leader Planning and their basic principles. Programme planning: Meaning,
Impartance, Principles of programme planning in physical education. Funclions of Planning, organizing,
staffing, directing, communicating, (o-ordination, controfling, evaluating and innovating.

Dffice Management, Record, Register & Budged- Ofice Management: Meaning, definition, functions
and kinds of office management. Records and Registers: Maintenance of attendance Register, stock
rogister, cash register, physical eltficiency record;, Medical examination Record, Budget: Meariing,
Importance ol Budpat making, Criteria of a goad Budpet, Soorces of Income, Expenditure, Preparation ol
Budpget.

Competition Drganizetion- Importance of Tournament, Types of Towrnament and its organization
structure: Knock-out Tourmarments, League ar Bound Robin Tournaments, Combination Toeurnament and
challenge Taurnament, Organization structure of Athletic Meet. Sports Event Inframurals & Extramural
laurnament alanning.

CONTEMPORARY ISSUES IN PHYSICAL EDUCATION, FITNESS AND WELLNESS

Safely Education and Fitness Promotlion- Health and Safety in Daily Life, First Aid and Emergency Care,
Common Injuries and their Management, Modern Lfe Sbde and Hypo-kinete Diseasas - prevention and
Management,

SPORTS NUTRITION AND WEIGHT MANAGEPIERT- Muoaning of u.rl;la"-_l;l'll_ mariagemant, Concept of weight
management in modern era, Factor affecting weight management and values of weight management,
Concept of BMI {Body mass index), Dbesity and its hazard, Myth of Spot reduction, Dieting versus
exereise for woight control, Common Myths about Weight Loss. Obesity = Defimtion, meanmg and Types
of obesity. Health Risks Assoclated with Obesity, Obesity — Couses and Solutions for Owercoming
Obesity,

Steps of planning of Weight Management- Mutrition — Daily calorie intake and expenditure,
Fetermination of desirable body weight. Balanced diet for Indhan Schoal Children, Maintaining a Healthy
Lifestyte, Weght management programme lor sporty child, Role of digt and esercise in weight
management, Design diet plan and exercise schedule for weight gain and lpss.

SPORTS TRAINING-Meaning, Definition, Alm, Objectve and Principles of Sports Training, System of
Spocts Training — Basic Performance, Good Performance and High Performance Training,

Training Components- Strength — Mean and Methods of Streagth Development. Speed = Mean and
Metheds of Speed Development. Erdurance — Mean and  Methods of Endurance Development.,
Coordination — Mean and Methods of coordination Developmens, Flexibility — Mean and Methods of
Fexbility Development.

Traiming Programming and planning. Peripdization - Meaning and types af Penodization. Alme and
Content of Periods — Preparatory, Competition, Transitional @ic. Planning — Training session, Talent
identification and Development
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"SPORTS MEDICINE, PHYSIOTHERAPY AND REHANLITATION- Sporis Medicine: Meaning. Defmition,
Aams, Objectives, Modern Concepts and Importonce, Athletes Care and Rehabilitation:  Contribution of
Physical Education Teachers and Coaches. Need and Imporiance of the study ol sparts inpunes in the
field of Physical Education, Prevention of injuries in sports, Common sports injuries, Diagnosis. First Aid,
Treatmont, Laceration, Blisters, Contusion, Strain, Sprain, Fracture, Dislecation and Cramps, Bandages,
Types of Bandages: trapping angd supports,

Physiatherapy- Definition, Guiding principles of physiotherapy, Importance ol  physiotherapy,
Intraduction and demonstration of treatments: Electrotherapy, infrined rays, UWitraviolet rays, short
wavee diathofmy, ultrasonic rays,

Hydrotherapy- Introduction and demanstration af treatments of Cry therapy, Thermo therapy, Contrast
Rath, Whirlpool Bath, 5team Bath, Sauny Bath, Hot Water Fomentation, Massage: History of Massage,
Classification ol Mampulation (Swadish System ), Phwsiological Effect of Baszsage.

Therapeutic Exercise:- Definition and Scope, Prnnciples of Therapeutss Exercise, Classification, Effects
and uses of Therapeutic exercise: Passive Movements (Refaxed, Forced and passive - stretching), Active
moverments (concontric, Eccontric and ctatic), Application of tha therapoutic oxorcise: Freg Mobility
Eaercise — Shoulder, Elbow, Wnst and Finger Joints, Hips, Knee, ankie and Foot Joints, Trunk, Head and
Meck Exercisas

MEASUREMENT AND EVALLATION 1IN PHYSICAL EDWCATION

Criteria: Classification and Administrotion of test-Crteria of good Test, Crteria of test, scientific
authentbicty {refizbility, objectivity, validity and availability of normz), Type and classification of Test,
Administration of test, advance preparation - Daties during testing - Duties after testing

Priysical Fitness Tests- AAPHLER Youth fitness test, Mational physical Fitness  test, Indiana Motor Fitness
Test, JCR test, LLS, Army Physical Fitness Test

Sports Skill Tests: Lockhart and McPherson badminton test, Johnson basketball test, McDonald soccer
test, 5.l volleyball pest, 540 Hockey test

THEQRY OF SPORTS AND GARES

General Introducticn of specialized games and sports Athletics, Badminten, Basketooll, Cricket,
Football, Gymnestic, Hockey, Handball, Eabadd|, Kho-KHao, Tennis, Volleyball and Yoga

Conditioning exercises and warming up.- Concept of Conditioning and warming up. Role of wieight
training in games and sports, Teaching of fundamental skill & their mastery (Techmigee, tactic and
different phases of skill acquisition). Recréational and Léad up pames, Strategy -offence and defence,
Principles of offence and defenge.

SPORTS MANAGEMENT- Mature and Concept of Sports Management, Progressive concept of Spans
haragement. The purpose and scope of Sports Management. Essential skills of Sports Manmagemant,
Qualities and competencies reguired Tor the Sports Manager, Event Management in ohysical education
and sports.

ATH gy
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COMPUTER SCIENCE

I: Intreduction to Computer Scignce & Information Technology

Introduction, Number System, conversion botween number bases, Signed and unsigned nos,
concept of averflow.
2's complement artthmetic,

Logic gates, Truth tables, Combinational legic circuits & realization with logic gates, Half & full
adders & codes.
Multiplexers,

Demultiplexers, Encoder, Decodes, Code CONYErSIan,

sequential circuits, JK. AS. T. D. Master sleve fiip flop, Shift registers, Synchronous &
asynchronous counters.

Architecture of a simple computer. Architecture of 8085 and BODBb. Registers and ALU.
Instruction set. Addressing modes, Timing diagram, Fetch decode & execute cycle, Interrupt
mechanism, DA

Memory hierarchy, BAM types of RAM, ROM, Types of ROM introduction to virtual & cache
memaory,

Computer programme developing & Algorithm, Flawchart, Pseudo code.

n:o ing System
What is an Operating System? Simple batch systems, Multi programmed batch systems, time —
sharing systems parallel systems, Distributed systems, real-time systems.

Computer-System Structure- Computer System Dperation /0 structures storage Structure,
starage hierarchy, and hardware protection,

Operating- System Structure- System compaonents, system services, system calls, system
programs, and system steucture-simple structure.

Process concept pracess state, process control blocks, process scheduling, and Schedulers,
threading,

CPU schoduling, CPU-Y/O burst cycle, scheduling criteria, scheduling alporithms [Non-pre-
emplive-FOFS, SIF pre-emptive-SIF, RR]

Memory management |contiguous Allocation, Paging, Swapping, Segmentation). Virtual
memory — Demand paging, page replacement, page replacement algorithms (FIFO, LRU],
Thrashing.

File system structures, file allocation {contiguous, hnked, indexed), ree space management (bit
vector, linked list, grouping, counting)

I/O Hardware, palling, interrupts, DMA, spaaling, buffering
Oisk structure, disk scheduling (FCFS, S5TF, SCAN), disk management — formatting boot block,
bad block, swap space management.

P.T.0.
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Security- The problem, authentication, and program-threats, encryption. Unix commands &
shell programming

l: C & DATA STRUCTURE
C Programming:
C language fundamentals:
Character set, keywords, indentifiers, constants, variables, storage class, Data Types, Operator
& expressions.
Header files, Library files
Preprocessor directives
# Include and # define
Control flow : Selection & Iteration
Functions : User defined & Library functions
Resursion vs. iteration.
Pointer : Near, Far and Universal pointers
Structure & Union
File Handling
Data Structures
DS Fundamentals
e Definition of Data structure & Storage Structure.
e C(lassification of Data structures.
e Selection of a Data Structure,
Arrays (vectors and matrices)
e Vectors (1-D arrays)
* Row-major & Column-major storage of a matrix
Addition of two matrices

Multiplication of two matrices

Character array vs. Strings
Stacks
e Array implementation
Linked-list implementation
e Postfix, Prefix and Infix Notation
e Evaluation of postfix/prefix expression
Queues

e Array implementation
e Linked-list implementation
Linked Lists : Singly, Doubly & Circularly linked list
Graphs : Nomenclature, adjacency lists & adjacency matrix representation of graph.
Trees : Definition & Properties of Binary tree
Pre-order, in-order, post-order and level order
Traversal of binary tree, Binary search tree.

Sorting : Bubble, insertion, Quick & Merge Sort.
Searching : Sequential search & Binary Search.

P.T.O.
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1V: System Analysis & Design

System development life cycle [SDLC), system analysis — system planning & inital investigation,
information gathering, DFD, data dictionary, Decision tree, Feasibility study, cost benefit
analysis.

System design — process & stages, 1/0 & form design, File organization & database design.
System implementation — system fasting & guality anurance, implementation & maintenance,
sfw selection

Security, Disaster/Revocery & ethics is system development.

Vi Programming in C++
Concepts of DOPS and differences with procedural languages, characteristics of GOPS {Idea of

obiects, class, data abstraction & encapsulation, inheritance polymaorphism, dynamic binding,
I/0 stream, Cin, count, |/ manipulation).

Data types, operators, coatrol structures & iooping statements, functions and arrays.

Objects & classes: classes & objects, constructor, destructor, overloading binary operators, dats
COnVErsion,

Inheritance: Derived class and base class. protected access specifier, denved class constructors,
class hierarchies, abstract base class, public and private inheritance, multiple inheritance,
containership (classes within classes).

Pointers: Address and pointers, pointers and arrays, memory management, "New” & “Delote”
pointer to objects, inked Hst, pointer to pointer.

virtwal functions: Virtual functions, friend functions, static functions, "This™ pointer.

Files and streams; String, string 1/0, object 1/0, /0 with multiple objects file pointer, errof
handling, and redirection.

Vi: Database M nt erm

DATABASE SYSTEM CONCEPTS & ARCHITECTURE :

Data Independence, Schemas, Instances, Database Languages. Database system Environments
Data Models, Basic Structure of Oracle System. Storage Drganization in Oracle,

DATA MODELING :

Use of High-level conceptual Data Models, ER Diagrams, Subclasses, Super classes and
Inheritance, Specialization & Generalization, Conceptual Object Modeling using UML Class
Diagrams. Knowledge Representation Concepts, Exercises.

RELATIONAL DATA MODDEL :

Relational Canstraints, Domain Constraints, Key Constraints Referential Integrity Constraints,
Relational Algebra, Fundamental Operations of Relational Algebra & their Implementation,
Interdependence of Operations, Example Queries.

ER AMD EER TO RELATIOMAL MAPPING
Mapping EER Model Concepts to Relation, Tuple Relational Calculas, Domain Relational Calculas
Clueries

P.T.0.
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DATABASE DESIGN ;

Functional Dependencies, Irreducible Sets of Dependencies, Nonloss Decomposition, 17 , 2™ &
3™ N Dependency

Preservation, Boyce Codd NF, Multivalued Dependency & 4" NF. Join Dependency & 5 NF.
Domain Key normal Form, Restriction—Union Narmal Form, Denormalization.

QUERY PROCESSING AND OPTIMIZATION : SQL -

Basic Queries in S0OL, Sub queries, Retrieving a Query Plan — Table Space Span & 1/0), Index
scan, Egual Unigue index Lookup. Clustered vs, Mon Clustered Indexing, Index Only Scan,
Methods for Joining Tables - Mested Loop Join Merge loin, Hybrid Join, Multiple table Join,
Transforming Nested Queries to Joins, Dbject Relational S0 Procedural 50U, Introduction to
Embedded SQL.

TRANSACTION-

Schedules, Serializability, Precedence Graph, Concurrency Cantrel Technigues, Implementation
of Transactions in Programs, Cursors and Transaction, Dynamic SOL, Locking Levels of Isolation,
Recovery, Checkpoints,

DATABASE SECURITY & AUTHORIZATION :

Specitying Prvileges , Reévoking Privileges, propagation of Privileges, Statistical Database
Security.

Vil: NETWORKING, DATA COMMUNICATION

Basic network concepts, advantages and disadvantages of computer network, types of
networks-LAN, WAN, MAN Network topologies. Hardware requirement of a network, Network
aperating sys=tem.

A communication model, communication tasks, three-layer approach to protocols, brief
mtroduction to TCP/IP and OS5I (brief function to different layers).

Data transmission: concept and terminclogy, analog and digital data transmission, Transmission
mmpairments.

Guided transmission media.

Datz encoding digital data digital signal, digital data analog signal, analog data digital.

signal and analog data analog signal,

Asynchronows & synchronous transmission, interfacing.

Data link controll flow control, error detection (CRC). Error control, High level dats
cantral[HDLC).

Multiplesing, statistical time division multiploxing.

Circuit switching: switched network, circuit switching networks, switching concepts, routing in
circuil switched networks,

Facket switching: packet switching principals, routing, congestion and control, X.25, Digistra's
algorithm, Beliman ford algorithm

LAN Technology: LAN architecture, Bus/Tree LAN, Ring & Star LANs, Ethernet and fast Ethernet
{CEMAS/CD) Token ring and FDDI,

fridges : Bridges operation, routing with bndges

F.T.0.
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Network Security: Requirements, conventional encryption, public key encryption B digital
signature.

Viil: WEB TECHNOLOGY
Dynamic HTML:

Overview te DHTML, Features of DHTML, Document Object Model, Events, Inner Tex!
Property, Dynamically changing Text Attributes (Style sheet and its properties, Inline |
Embedded, External & Imported Style sheets). Displaying stems in Tree structure.,

Java Script:

Owverview to JavaScript, Features of lavaSeript, Variables, Operators, JavaScript Object
Hierarchy (window Object & Array). Varlous events, methods and Objects of JavaScript,
Decksion making and Loop forming statements, Functions, Creation of Document at Runtime.
KML-Introduction to XML, Document Type Definition (DTD), XML Sheema - Declaring attributes
Nemespaces, grouping elements & attributes, Rendering XML, Documents - (55, XSLT,
Displaying data with X507, displaying data | tabular format, using HTML, Tags within X5LT, XML
Doecument object model — objects & methods, using XML, OOM objects in scripts,

Active Server Page

Overview 1o ASP, Creation of Yirtual Directory, Active Data object, ADD Connection with M5
Access, ADD Command object and Query, Creation of Record set, Execute method of command
object, Open method of Record set Object, Execute method of Connection Object, Insertion,
Deletion and Modification of Data in a Database

X JAVA PROGRAMMING

Introduction Lo Java Histary of lava, Features of lava, types of Java Programs

DK Tocls: Javac Compiler, Java Interpreter, applot viewer, Job tool, Javap Diassember, Javadsc
Tool, Javah Tool, Java Keywords, Data types in Java, Variable naming conventions, Initialising
variables, Literals, operators, Type conversion, Decision construct, Looping construct, Arrays,

Classes ad objects; Declaring classes, Creating objects, Declaring objects, Declaring methods,
Passing arguments to methads, Constructors, Access specifiers, Maodifiers, The main | | method,
Dverioading, Relationship between classes.

Applets & Applications: Applet class, Applet & HTML, Life cycle of a Applet, Graphic class, Font
class, Passing parameters to Applets, Creating an application, Converting applets to application.
Intreduction to theeads: Threads, Single threaded and multithreaded applications, life cycle of a
rhread, the current thread, the thread class, Problems in multithreading.
Packages: Java packages, using a package, the Lang packages, the package, the collection Class,
creating a package, Data base connectivity using 1DBC [Preferably oracle).

P.T.O.
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Zoology

Animal Diversity (Non chordates)
Principle of classification: Salient features sand Classification of Nen-chordates upto
arders. Structural organization in different classes of Man-chordates.
Frotozoa: Type study (Paramecium) and 3tudy of locomotion, Osmoregulation,
Mutrition and Reproduction in Protozoa.

. Porifera and Coelenterate: Type study {Sycon and obelia), Canal system in Parifera,

Corals and Coral reefs, Polymorphism in Hydrazoa,

Ctenophora: Affinities, type study [Pleurobranchia),

Platyhelminthes and MNemathelminthes: Type study |Fasciola and Ascaris),
Reproduction and Parasitic Adaptations.

Annelida: Coelom and Excretory systém, Type study [Earthworm)

Mollusca: Type Study (Pila), Torsion and Detorsion in gastropoda.

Onychophora: type stydy (Penpatus) and Affinities,

Arthropoda: Larval forms in Crustacea, Vision in Arthropoda, Type study |Palaemon).

. Echinodermata: Water vascular system and Larval froms.

Cell Biology
Diversity of cell size and shape.
Cell theory (04)
Structure of Prokaryotic and Eulkaryotic cells,
Microscopic technigues for the study of the following cell,
Structure and function of the following ceill organelles: Plasmamembrane, Golgi
body, Endoplasmic reticulum Mitochondna, Lysosome, Ribosome, Nucleus And
Mucleolus.
Cellutar energy transaction: Role of Mitochondria.
Membrane transport of small molecules, and the lonic basis of the Membrane
Excitability.
Cell secretion.
Cytoskeleton.
Cell junctions, Cell adhesion and the Extracellular matrix.
Cell differentiation
Biology of Cancer {elementary idea)
Animal Diversity Chordates and Physiology
A. Animal Diversity (Chordates)
Origin and general characters of chordates.
Protochordates: Structural organization of Hemichordates. Urochordates and
Cephalochordates.
Fishes: Parental care and Accessory Respiratory organs,
Amphibrans: Orlgin of land vertebrates, Classiflication up to orders, parental care,
Reptiles: Classification living reptiles up to orders, biting and feeding mechanism of
snakes.
Origin of birds, Flight adaptation. Bird migration
Ratitae: Distribution and Classification.

L
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Mammals: Classification and General characters.
Comparative anatomy of systerms (kidney, heart, aortic arches).
B. Physiology
Blood: Composition and Function of blood and lymph blood groups, Blood
coagulation, Structure and Function of Haemoglobin
Respiration: Mechanism and Control of breathing transport of Oyand C0;
Digestion and Absorption of dietary components.
Structure and function of the kidney, Physiology of urine formation.
Physiology of nerve conductian.
Vetebrate Endocrinology, Reproductive biology, Evolution and Behaviour

Concept of Endocrinology.
Structure, Histology and Physiology of Pituitary, Thyroid Adrenal, Islets of
Langerhans, Gonads, Pineal and Thymus,
Reproductive cycles in mammals,
Hormonal regulation of Reproductive cycles in mammals.
Accessory sex organs & their Dependence on steroid hormones
Endocrine disorder: Brief description of Golter formation, Addison’s diseases,
Cushings disease, Diabetes.
Evolution and Behaviour
Origin of life on garth
Variations, Mutations, Recombination, Polyploidy, lsclation, Natural selection
Concept of species and speciation
Phylogeny of horse
Genetic drift, Hardy-Weinberg law
Zoogeographical realms and characteristic fauna
Macro and Microevolution, Evelution of man
Introduction to Ethology
Patterns of behaviour

10, Social organization in Honeybees
11. Drugs and behaviour

V.

Environmental biclogy and Toxicolagy

Group — &

1.
2.

- 3

5.

B.
i

Aim and scope of Ecology

Concept of Ecosystem,

Principles of Adaptation to External factors (eg: light, Temperature and Carbon
dinside), Concept of limiting factors

., Communities and development: Ecalogical succession, Niche concept, Major biomes

(Tropical, Temperature, Alpine tundra, Desert, Grassland)
Biogeochemical Cycles {types, water cycle, carbon cycle), and organisms
Energy flow in Ecosystems, Food chain, Food web, and Tropic levels
Conservation of natural resources, wild life management

Group B:
1. Populations: Characteristics, Growth And its Analysis, Regulation Of Densities

Page2of &
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. Assgpciation and Integration among organisms: Intraspecific and Interspecific

Interactions: Commensalisims, Mutualism, Parasitism [Evolution Of Parasitism, Hast-
Parasite Relationship), Predation (Evolution Of Prey-Predator Strategies, Prey-
Predator interaction)

Erviranmental poliution: Alr, Water and Soil, Control strategies

. Environmental toxicology: Introduction Definition, Classification, Toxic Agents (Food

additives, Pesticides, Metals, Solwents, Radiation, Carcinogens and Poisons),
Xenobiotics
Statistical methods in toxicology, Applications of toxicology (assessment of LC 50, LD
50
Anthropogenic Activity and Environment
Environmental policy
Environmental Impact Assessment
Genetics, Immunology, Biochemistry and Molecular Biology
Genetics and Immunology, Biochemistry and Molecular Biology
Mendelian inheritance pattern and Laws of heredity.
Co-dominance and incomplete dominance
Limkage and linkage maps
Varieties of Gene expression: Multiple alleles, Lethal genes Ploiotropic genes, Gene
interactions, Epistasis.
Sex chromosoma systems and sex linkage
Non-chromosomal inheritance
Mutations and Chromaosomal Aberrations, Meiotic sequences
Human genetics: chromosomal and single gene disorders (autosomal and sex),
penetic counselling, somatic cell genetics.
Gene mapping and Genome analysis

, Concept of Immune system

biochemistry and molecular biology

Structure and classification of Proteins and Amino acids.

Structure and classification of Carbohydrates.

Structure and classification of Lipids.

Metabolism of carbohydrates: Glyvcolvsis, Ghycogenesis, Krebs cycle,
Discovery, Sturcture and Function of Vitamins,

Enzymes: Nature and Classification.

Mucleic acids & Nucleotides: Structural properties & Functions.

Genes and Chromosomes: Nature of Genetic material, Central dogma.
Protein Biosynthesis: Basic details.

. Regulation of Gene expression: General Principles.

. Drganization of DNA: Viral, Bacterial and Eukaryotic, Split genes and Transposons.
. DNA replication: General principles, Enzymes and Inhibitors,

. DNA Repair Machanisms.

. DNA Transcription: Basic details.



VIL

BNV R NN

—
L]
—

0 PO MW B b R e

0.
11.
1.
13.

H&s

Development Biology and Applied Zoology.
Developmental Biology
Gametogenesis: spermatogenesis and cogenesis vitellogenesis, egg membranes
Fertilization: Sperm-Egg interaction, Biochemical events, Post-fertilization events.
Parthenoge nesis.
Types of Animal eggs: Patterns of cleavage, Gastrulation, Fate maps and cell lineage.
Extra-embryonmic membranes, Types and Physiology of placenta.
Organizer concept, induction.
Ageing
Applied Zoology
Any of the following suggested applied topics should be taken:
(@} Bioinformatics,
(b) Reproductive technologies,
[c} Aguaculture,
(d) Medical Zoology,
(e} Biotechnology,
Bioinformatics
Histarical perpectives on computers and their applications to biology.
Cperating systems: DOS, WINDOWS, UMNIX.
Introduction to programming.
The internet and the blologist.
Data bases and information retrieval.
sequence analysis: basic concepts and aperational aspects,
Phylogenatic analysis.
Predictive methods based on sequence data.
Genome information,
Programming using C, C data types, € assignment statements.
Dne dimensional arrays.
strings and C string libranes.
Structures and Linions,

{b) Reproductive technologies

1
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Gamete technology, Gemetogenesis in Economically Important invertebrates and
vertebrates. Collection and cryopreservation of gametes and embryos,

Sperm function, Tests and Semen analysls, In-vitro fertilization and Embryo transfer.

Immunocontraception, vaccines.

Hormone assays: Bioassay and Immunocassay, RIA and ELISA, Immunodiagonostics
for Pregnancy, Cancer and reproductive tract infections,

Embryosexing: Methods and Principles,

Animal house-design, Breeding and Maintenance of animals, Production of
transgenic animals.

Embryocloning and cloning of animals by nuclear transfer.
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(c) Aquaculture
. 1. World Aguaculture-role, Importance, Status, Production trend, Important species,
Current concepts of culturable Fin fishes and Shell fishes.
2. Micronutrients.

Waorld fishes: Production, Utilization and Demand.

4. Marine fisheries of india, Pelagic and Demersal, Fishery resources, Their exploitation,
Area, Seasons, Production, Efforts, Utilization, Demand and potential, Resources.

5, Estuarine and Brackish water fishes of India: Charateristic Species and their
exploitation,

6. Freshwater fishes of India: River systems, Reservoir, Pond, Tank fisheries, Captive
and culture fisheries, Cold water fisheries.

7. Fishing craft and Gear

Finfishes, Crustaceans, Mollusks and ther culture.

Sea weed culture.

10, Fish Seed production: seed resources and Its Assessment, Collection, Hatchery
production.

11. Field culture: Ponds, Running water, Recycled water, Cage culture, Pen culture, Sea
ranching and Artificial recruitment, Culture site and its requirement, Nursery and
Growout pond; Preparation, Management, Fertilization, Stocking, Feeding,
Monitoring and Management, Poly culture farm construction.

172. Culture Technology: Biotechnology using chromosomal and Gene manipulation,
Transgenic fish, Suparmales, Artificial Insemination, Cry preservation of gametes &
Embryos, Economics of production.

(d} medical Zoology

1, Introduction to parasitology.

2. Brief introduction to Pathogenic microbes: Viruses, Rickettsiae, Spirochaetes and
Bacteria.

3. frief accourt of the life history, Made of infection and Pathogenecity of the
following pathogens with reference to man, prophilaxis and treatment:

{a) Pathopenic Protoroans: Entamoeba, Tryponosema, Leishmonio, Gigrdig,
Trichomonas and Plasmodium,
{h) Pathogenic Helminthes: Schistasoma, Ancyclostoma and Wuchererio.

4 Brief accout of Arthropods as direct agents of disease of Discomfort, Accidental
injury to sense organs; Blood loss; Entomophobia; Dermatosis; Myiasis; Allergy and
Venoms.

5 Arthropods as wvectors of Human diseases: Malaria, Yellow fever, Filariasis and
Plague, Distribution biology and control of the above mentioned vectors.

6. Histopathological changes in organs in relation to diseases such as liver cirrhosis,
Mephrosis;, Tumors and Canter.

7. Epidemic disegses such as: Typhoid, Cholera, Small pox; their occurrence and

Eradication programs.

Elementary idea of Drug therapy and Drug resistance.

Brief introduction to Human Defense Mechanism.

o
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e} Biotechnology
" 1. Basic concepts in Genatic engineenng,

2. Enzymology of Genetic engineering: Restriction enzymes: DNA ligase, Polymerase

etc.

3. Cloning vehicles: Piasmids, Cosmids, Lambda Phage, Charon Phage, Shuttle vectors

etc.

4. Introduction of cloned genes into the host cells: Transformation, Transduction,

Particle gun, Electroporation, Liposome mediated, Cultivation etc.

5, Analysis and expression of cloned genes in host cells: Restriction enzymes analysis,
Southern blotting, Morthern blotting, In situ hybridization, DNA sequencing, DNA
probes, Antisense RMA, Expression of cloned genes,

Introductory idea about Gene libraries.

Transferring genes into animal Oocytes, Eggs, Embryos, and specific animal tissues.
Application and Impact of DNA technology.

Ethical issues and Safety Regulations.

O D - T
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[Botany)

DIVERSITY & CLASSIFICATION OF PLANT KINGDOM AND
CRYPTOGAMS

Classification of kingdoms and the criteria

|according to Mayr, the 7 Kingdoms of living organisms):

Diversity in habitat, farm, life span, nutrition and ecological status
Origin, Evolution and phylogeny of land plants

Extinctions and possible causes of fossilization

{a brief account)

General characters and Classification of Algae up to Orders
General characters and Classification of Fungl up to Orders
Structure, life history, economic importance and

evolutionary affinities of the following genera:

(a) ALGAE : Nostoc, Gloeotrichia, , Spirulina,

Chlamydemaonas, Volvox, Cedogonium,
Coleachaete, Nitella, Vaucheria, Ectocarpus, Fucus, Polysiphonia,

(b} FUNGI : Synchytrium, Albugo, Erysiphe,

Claviceps, Peziza, Ustilago, Puccinia,
Alternaria, Cercaspora, Agaricus, Mushroom cultivation

{c) LICHEN : General account, classification, and its economic importance
7. Structure, life history, affinities and importance of the genera mentioned below:
{a) BRYOPHYTA : Marchantia, Plagiochasma, Targionia, Cyathadium, Anthoceras,

Motothylus, Sphagnum, Pogonatum, Funaria.

BIOLOGY

OF

(b) PTERIODOPHYTA: Psilotum, Lycopodium, Selaginella, Equisetum, Ophiogolossum,

Marsilea, Azalla, Pteris.
(c) FOSSIL: Rhynia, Lepidadendron, Calamites,

(MICROBIOLOGY AND PLANT PATHOLOGY)

(MICROBIOLOGY)

Topic

p Discovery of Microorganisms: Systematic position of microorganisms
In binlogical world, classification of micreorganisms and characteristics
of difforent groups,

2. Methods in microbiology: Basic principle of microscopy, micrometry, staining,
sterilization methods, culture media, pure culture method, methods for population
estimation.

EN Modern concept about hacterial cell structure



‘-m-.rmm.h-

Yial

Bacterial reproduction: transformation, transduction, canjugation
Structure and nature of TMV and Bacteriophage and their replication.
Role of microbes in nitrogen fixation: erganic matter decompaosition
Industrial impartance of microorganisms

General account of Mycoplasma and diseases caused by them

(PLANT PATHOLODGY)

9.

10.

General account of plant pathogens: historical developments: general account of

disease caused by plamt pathogens:

Impartant plant diseases of Jharkhand: Eticlogy, symptoms and

control of the following diseases:

1. Late blight of potato

2. Loose smut of wheat

3. Rust of linseed

4. Red rot of sugar cane

5, Wilt of tomate

6, Citrus canker (Xonthomonas compestris pv. citrif]

{. Bacterial blight of paddy (Xathomonas campestris pv. eryzog)

8. Tundu disease of wheat

Little leaf of brinjal

10. Tobacco mosaic virus

11. Pathogen attack and defense mechanisms: physical,
Fhysiological, biochemical and molecular aspects

12. Plant disease management: chemical, biological,
Development of transgenics, biopesticides.

"

(Gymnosperm and Systematics of Angiosperm)
GYMNOSPERM

Topic
1.

Comparative study at the morphological, anatomical,
embryological and evolutionary features of the following
genera: Pinus, Taxus, Ginkgo, Gnetum

Falaeobotany:

(2] A brief idea about geological era

(o) Definition of Fossil, process and conditions of fassilization
(c) Detailed study of Lyginopteris and Cycadecidea

(d) A brief idea about the Plant Fossils of Rajmahal area

SYSTEMATICS OF ANGIOSPERMS

P %

2.
3.

Principles of Plant Taxonomy and a knowledge of Classification of plants as proposed by
Bentham & Hooker; Engler & Prantle, Hutchinson and Takhtajan

Idea about important rules of plant nomenclature with special reference to ICBN
Modern trends in plant taxonomy: Taxonomy in relation to Anatomy, Embryology,

Falynology, Cytology



A comparative account of diagnostic features, relationship and economic importance of
the following families: Ranunculaceae, Euphorbiaceas, Rublaceae, Verbenaceae,
Apocynaceae,  Scraphulariaceae,  Acanthaceae,  Asclepladaceae,  Labiateae,
Anacardlaceae, Cyperaceae.,Poaceae, Orchidaceae

DEVELOPMENT OF PLANTS

1. Mechanical tissues: structure, distribution and function

2. Organization of tissue in relation to environment | Ecelogical anatomy)

3. Meristem: shoot apex organization: initiation, structure and
function of cambium

a. snomalous secondary growth in Begonia, Nyctanthus, Boerhaavia,
Tecoma, and Dracaena

g, Periderm: origin, structure and function

UTILIZATION OF PLANTS

1 Use of plants as medicine and ideas about important drug-ylelding
plants

2, Agricultural and horticultural ptants and their products of Jharkhand
with special reference to oilseeds, pulses, fruits, vegetables and timbers

ES Utilization of waste and biogas resources

4 Underutilized plants: future resources

EMBRYOLOGY

1. Embryology: Basic concepts and methodology

s Microsporogenesis

3, Male gametophyte

4. Macrosporogenesis

5. Female gametophyte | Types of embryo sacs |

B Fertilization

T. Endosperm

8, Embryogeny

5 Folyembryony

10, Experimental embryology

(Plant Physiology, Biochemistry and Biotechnology)
PLANT PHYSIOLODGY

1.

Plant-water relation: diffusion and osmaosis, water potential and

Chemical potential, absorption of water, ascent of sap, transpiration, mechanism of
stomatal movement,

Mineral nutrition: nutrient uptake and transport mechanisms, role

of carriers .

Photosynthesis: Photosynthetic apparatus, pigments, photachemical

reactions, electron transport pathways in chloroplast membranes,
photophosphorylation, Calvin Cycle, Crassulacean Acid Metabolism,

3
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Hatch & Slack pathway, Photorespiration.

Transport of organic substances, path of translocation, Mechanism of
translocation.

Respiration: Glycolysis, TCA cycle and its regulation, electron transport
in mitochondria, oxidative phosphorylation, Pentose phosphate
pathway

Binlogical mitrogen fixation reduction of Ny into MH;

Fhytoharmones: General account, discovery, structure and mechanism
of action, and roles of Auxins, Cytokinins, Gibberellins, Abscissic acid
and Ethylene.

Physiology of fliowering, photoperiodism, vernalization, role of pigments
and hermones.

Physiology of tropic and nastic movement in plants.

BIOCHEMISTRY & BIOTECHNOLOGY

1.

Plant cell organelles and their roles: Mitochondria, chloroplast, peroxisome,
glyoxysome, ribosome, nucleus.

Amincacids and peptides: Types of amino acids, structure of proteins and protein
synthesis,

Enzymes: nature; properties, types, classification, mechanism of action, factors of
eneyme activities.

. Lipid : Nature, types of fatty acids, biosynthesis and metabolism of lipids [ B-

pxidation)

Cell wall, cell membrane and thelr blochemical properties.

Morphogenesis, photomorphogenasis, phytochrome,

Role of plant tissue culture in growth, development and differentiation , totipotency,
organagenesis, embryogenssis.

Protoplast culture and somatic hybridization.

. Micropropagation,

10. Genetic engineering in plants and future of plant bictechnology.

(CYTOGENETICS, PLANT BREEDING AND MOLECULAR BIDLOGY)
CYTOGENETICS AND PLANT BREEDING

3
2.

3

Cell division, its regulation and significance; Mitosis and Meiosis.

Morphology of chromosomes including lampbrush chromosomes

B-chromosome and polytene chromosomes,

Mendel's experiments and principles of inheritance: back cross and test cross; gene
interactions and modified dihybrid ratios—complementary, supplementary, duplicate
and epistatic factors.

. Quantitative genetics: quantitative traits and guantitative genetics; the muitiple factor

hypothesis; descriptive statistics.

Linkage and recombination: coupling and repulsion phases; two and three point test
crosses with their significance in chromosome mapping; interference and co-efficient of
coincidence,



Cytoplasmic Inheritance: shell coiling in snails, kappa particles in Paramecium,
mitochondria in yeast and plastids in Mirobilis jolopa.

Alteration in genetic make up-charges at genetic level: spontaneous and Induced
miutation; mutagens — types and mode of action; transitions, transversions and frame
shift mutatian; detection of mutations.

Alteration in genetic make up-changes In chromosome structure; ongin, types and
effects of duplications and deletions and inversions and translocations.

Alteration in genetic make up-changes in chromosome numbers; origin, types and
effects of auto and allopolyploidy; origin and meiosis in nullisomics, monosomics and
Erisomics.

10, Genetic Code,
11, methods of plant breeding.
12. Role of plant breeding in crop improvement.

MOLECULAR BIOLOGY

Nucleie acids: compositions of nuclese acids and synthesiz of nucleotides: DNA
giructure: A B 7 forms of DMNA: depaturation and renaturation of DNA: chromatin
structure; DNA repheation and recombination. DNA pelymerases; differemt forms of
RMA and ther role.

Gene Structure, expression and regulation: gene organization In prokaryotes and
sukaryotes; operon concept; gene regulation in prokaryotes and eukaryotes; inducible,
repressible, positive and negative gene regulation. Interrupted genes in eukaryotes;
RMA splicing; messenger RMNA stability,

Recombinant DMNA technology; restriction endonudeases; prokarvotic and eukaryotic
cloning vectors; genomic and DNA libraries. Southern and northern analysis; various
techniques of gene mapping and DNA fingerprinting (RELP. RAPD, AFLF); chromasome
walking: polymerase chain reaction; DNA sequencing.

Genetic engineering; vectors for gene delivery: selectable markers and reporter genes;
method of gene delivery ; Agrobacterium - the natural genetic engineer; salient
achievements in crop biotechnology (with suitable examples) and prospects.

(ECOLOGY AND ENVIRONMENTAL BIOLOGY)

ECOLOGY
1. Autecology and synecology, biological spectrum , production ecology.
2. Ecological factors: climatic, edaphic, topographical and biotic factors.
3. Population ecology: Characteristics and acquaintance with population models.
4. Community structure, types of ecosystem (grassland, aguatic and forest and ecological
pyramids.
5. Community dynamics; Succession, xerosere, hydrosere, concept of dimax, Community.

ENVIRONMENTAL BIOLOGY

|

r

Soil types. formation, physiochemical nature, water holding capacity, soil profile and soil
erosion and conservation.
Non-conventional source of energy.

w
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Biodiversity and its conservation.

MAB programme, resource ecology, plant indicators.

Environmental pollution: air pollution, water pollution, sound pollution, nudear
pollution and their control measures.

Major vegetational belts of India.
Environmental management: sail, water and air .

Bioindicators.
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V.

P L CHEM Y

Gaseous States

Postulates of kinetic theory of gases, deviation from ideal behavior, van der Waals
equation of state, Critical Phenomena; PV Isotherms of real gases, continuity of states,
Van der Waals eguation, relationship between critical constants and van der Waals
constant, the faw of corresponding stats, reduced equation ol states. Molecular
Velocities; Root miean square, average and moest probable velocities, Qualitative
discussion of Maxwell's distribution of molecular Velocities, collision number, mean
free path and collision diameter. Liguification of gases (based on Joule — Thomsom
effect].

Liguid State

intermalecular farces, structure of liquids | a gualitative description). Structural
differences between solids, liquids and gases. Uquid crystals: Difference between liguld
crystal, solid and liguid,

Solid State

Definition of space lattice, unit ceil. Laws of crystallography- (i) Law of constancy of
interfacial angles (i) Law of rationality of indices [} Law of symmetry. Symmetry
elements In crystals. X-ray diffraction by crystals. Derivation of Bragg equation.
Determination of crystal structure of NaCl, KCl and CsCl [Laue's method and powder
method ).

Colloidal 5tate

Definition of colloids, ciassification of colloids. Solids in liguids [sois): properties -
kinetic, optical and electrical; stability of colloids, protective action, Hardy-Schulze law,
gold number, Liquids in liquids {emulgions): types of emulsions, preparation, Emulsifier.
Liguids in solids [gels): classification, preparation and properties, inhibition, general
applications of colloids,

Chemical Kinetics and Catalysis

Chemical Kinetics and its scope, rate of reaction, factors influencing the rate of a
reaction-concentration, temperature, pressure, solvent, fight, catalyst. Concentration
dependence of rates, mathematical characteristics of simple chemical reactions- zerp
order, first order, second order, pseudo order, half life and mean ife. Determination of
the order of reaction, method: method of integration, method of half life period and
isolation method. Theories of chemical kinstics: effect of temperature on rate of
reaction, Arrhenius equationconcept of activation energy, Simple collision theary
based an hard sphere model, transition state theory (egquilibrium hypothesis).
Expression for the rate constant based on equilibrium constant and thermodynamic
aspects. Catalysis, characteristics of cetalyzed reactions classification of catalysis,
miscellaneous examples.
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Vi Thermodynamics

Definition of thermodynamics terms: systems, surroundings etc. Types af systems,
intensive and extensive properties. State and path functions and their differentials.
Thermodynamic process. Concept of heat and work, First Law of Thermodynamics.
Heat capacity, heat capacities at constant volume and pressure and their relationship.
joule's law-Joule- Thomson coefficient and inversion temperature. Expansion of ldeal
gases under lsothermal and adiabatic conditions for reversible process.
Thermochemistry © standard state, standard enthalpy of formation- Hess's Law of heat
summation and its applications. Bond dissociation energy and its calculation from
thermochemical data, temperature dependence of enthalpy. Kirchhoff's eguation.
second law of thermodynamics, Carnot theorem. Thermodynamic scale of
temnperature. Concept of entropy, entropy as a state function, Clausius ineguality |
entropy as & criteria of spontaneity and equilibrium, Entropy change in idea! gases and
mixing of gases. Third law of thermodynamics: Nernst heat theorem, statement and
concept of residual entropy. Gibbs and Hehmholtz functions: Gibbs function (G) and
Helmhaltz function [A] as thermodynamic quantities, A & G as criteria for
thermodynamic eguilibrium and spontaneity, their advantage over entropy change.

VIl  Chemical Equilibrium
Equilibrium constant and free energy. Thermodynamic derivation of law of mass action.
Le-Chatelier's principle Reaction isotherm and reaction isochore-Clapeyron eguation
and Clausius- Clapeyron equation, applications.

VIIT Phase Equilibrium
Phase, component and degree of freedom, derlvation of Gibbs phase rule, phase
equilibria of one component system-water and 5 systems. Phase equilibria of two
component system —{FeCLy-H0)systems. Liguid-liguid mixtures-ldea!  liguid
mixtures, Raoult’s and Henry's law. Non-ideal system-azeoptropes — HCI-H;0 and
ethanol| - water svstems, Partially miscible liquids — Phenal- water, Mernst distribution
law- thermodynamic derivation, applications.

X Physical properties & Molecular structure
Parachore, Refractive index & Molecular refractivity., Dipole moment. Magnetic
properties and Magnetic Susceptibility. Additive & Constitutive Properties and thelr
uses in elucidation of molecular structure.

X Electrochemistry
Electrical transport-conduction In metais and in electrolyte solutions, specific
conductance and eguivalent conductance, measurement of equivalent conductance
effect of dilution, Migration of iens and Kohlrausch law. Arrhenius theory of electrolyte
dissoclation and Its limitations, weak and strong electrolytes, Ostwald's dilution law its
uses and limitations. Transport number, definition and determination by Hitorf
method and moving boundary method. Types of reversible electrodes. Electrode
reactions, Nernst eguation, derivation of cell EM.F. and single electrode potential,
standard hydrogen electrode-reference electrodes-standard electrode potential, sign
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canventions, electrachemical series and its significance. Electrolytic and Galvanic cells -
reversible and irreversible cells, conventional representation of electra-chemical cells.
EMF of a cell and its measurements. Computation of cell EMF. Calculation of
thermodynamic gquantites of cell reactions (G, H and K), polarication, over potential
and hydrogen overvoltage. Concentration cell with and without transport, liquid
junction potential, application of concentration cells.

Surface Chemistry

Adsorption diffarence between absorption and adsorption. Free energy, sotherm,
Frendlich and Langmulir's adsorption sotherms. Qualitative treatment of BET isotherm
and its application to surface area measurement.

INORGANIC CHEMISTRY

Elementary Quantum Mechanics

Black-body radistion, Planck’s radiation law, photoelectric effect, hest capacity of
colids, Bohr's mode! of hydrogen atom [no derivation) and lts defects, Compton effect.
Sinusoidal wave eguation, Hamiltonian operator, Schrodinger wave equation,
Hamiltenian operator, Schrddinger wave eguation and its importance, physical
interpratation of the wave function, postulates of quantum machanics, particle in a one
dimensional box, Schredinger wave eguation for H-atom, separation into three
equations (without derivation], quantum numbers and thelr importance, hydrogen like
wave functions, radial wawe functions, angular wave functions;

Chemical Bonding

Covalent Bond - Valence bond theory and its limitations, directional characteristics of
covalent bond, various types of hybridization and shapes of simple inorganic molecules
and lons. Valence shell electron palr repulsion [VSEPR) theary multicenter bondirg in
gleciron deficient molecules, bond sirength and bond percentage jonic character
from dipole moment and electro negativity difference, Fajan's ruble. Metallic bond-free
electron, valence bond and band theories.

Molecular orbital theory, basic ideas-criteria for forming M.O from A.Q, construction of
M.O's by LCAD, physical picture of bonding and anti bonding wave function, concept of
symmetric and anti symmetric orbitals and their characteristics. Hybrld orbitals- sp,
sp2, sp3 calculation of coefficient of A0S wsed in these hybrid orbitals.

introduction ta valence bond modal of Hz, comparisen of M.O and VB models.
Chemistry of Elements of First Transiticn Serles

Characteristic properties of d-block elements. Properties of the elements of the first
transition series their binary compounds and complexies lustrating relative stability of
their oxidation states, coordination number and geometry,

Chemistry of Elements of Second and Third Transition Series

General characteristic comparative treatment with their 3d-analogues In respact of
lonic  radii, oxidation states, magnetic behavior, spectral propertles and
sterecchemistry.

b FYy
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Onidation and Reduction

Use of radoy potential data — analysis of redox cycle, redox stability in water-Fross,
Latimer and Pourbaix diagrams. Principles invalved in the extraction of the elements.
Coordination Compounds

warner's coordination theory and its experimental werification, effective atomic
number concept, chelates, nomenciature of coordination compounds, isomerism in
coordination compounds, valence bond theory of transition metal complexes.

Chemistry of Lanthanide Elements
Electronic structure, oxidation states and lonic radii and lanthanide contraction,
complex farmation, accurrence and Isolation, lanthanide compounds.

Chemistry of Actinides
General features and chemistry of actinides, chemistry of separation of Np, Pu and Am
from U, similarities between the later actinides and the later lanthanides.

Acids and Bases

Arrhenius. Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concepts of acids
and bases. HSAB Concept.

Non-Agqueous Solvent

Physical properties of a solvent, types of solvents and their general characteristics,
reactions in non-aqueous solvents with reference to liquid NH, and liquid S0,

ORGANIC CHEMISTRY

Structure and Bonding

Hybridization, bond lengths and bond angles, bond energy, localized and delocalized
chemical bond, van der Waals interactions, inclusion compounds, clatherates, charge
transfer complexes, resonance, hypércenjugation, aromaticity, inductive and field
effects, hydrogen bonding.

Mechanism of Organic Reactions

Homaolytle and heterolytic bond breaking. Types of reagents —elactrophiles and
nucleophiles. Types of organic reactions. Energy considerations. Reactive
intermediates- carbocations, carbanions, free radicals, carbenes, arynes and nitrenes
[with examplez). Aszigning formal charges on intermediates and other lonic species.
Methods of determination of reaction mechanism {(product analysis, intermediabes,
isotope effects, Kinetic And Stereochemical Studies)

Stersochemistry of Organic Compounds

Optical isomerism-elements of symmetry, molecular chirality, enantiomers, stereagenic
centre, optical activity, oroperties of enantiomers, chiral and achiral molecules with
two stersogenic centres, diastersomers, threo and erythro diastersomars, meso
compounds, resclution of enantiomaers, Inversien, retention and racemization. Relative
and absolute configuration, sequence rules, D & Land R & 5 systems of nomenclature.
Geometric isomerism-determination of configuration of geometric isomers. £ & Z
system of nomenclature. Geometric isomerism in oximes and alicyclic compounds.
Conformatienal isomerism- conformational analysis of ethane and n-butane;
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Conformations of cycobexane, axial and equatorial bonds, conformation of mono
substituted cyclochexane derivatives. Newman projection and Sawhorse farmulae,
Fischer and flying wedge formulae. Difference between conflguration and
conformation.

Alkenes, Cycloakenes, Dienes and Alkynes

Nomenclature of alkenes, methods of formation, mechanisms of dehydration of
alcohols and dehydrohalogenation of alkyl halides, regioselectivity in alcohol
dehydration. The Saytzeff rule, Hoffmann elimnation, physical properties and relative
stabilities of alkenes. Chemical reactions ofalkenes-mechanisms invelved in
hydrogenation. Electrophillc and free radical additions, Markownikoff ' = rule,
hydroboration-oxidation, oxymercuration-reduction, Epoxidation, Dzenolysis,
hydration, hydroxylation and oxidation with KMnO4. Polymerization of alkenes.
Substitution at the allylic and vinylic positions of alkenes. Industrial applications of
ethylene and propane Methods of formation, conformation and chemical reactions of
cycloalkenes. Nomenclature and classification of dienes: isolated. Conjugated and
cumulated dienes. Structure of alleres and butadiene, methaods of formation,

Arenes and Aromaticity

Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain.
Structure of benzene; molecular formula and Kekule structure. Stability and carbo-
catbon bond lengths of benzene, resonance structure, M.O picture. Aromatic
electrophilic substitution — general pattern of the mechanism, Mechanism of nitration,
halogenations, sulphonation, mercuration and Friedel- Crafts reaction. Energy profile
diagrams. Activating and deactivating substituents, orientation and ortho/para ratio.
Side chain reactions of benezene derivatives. Birch reduction. Methods of farmation
and chemical reactions of alkylbenzenes; alkynylbenzenes and biphenyl.

Aldehydes and Ketones

Momenclature and structure of the carbonyl group. Synthesis of aldehydes and ketones
with particular reference to the synthesis of aldehydes from acid chlorides, synthesis of
aldehydes and ketanes using 1,3-dithianes, synthesis, of ketenes from nitriles and from
carboxylic acids. Physical properties. Mechanism of nucleophilic additions to carbonyi
group with particular emphasis on benzoin aldol. Perkin and Knoevenagel
condensations, Codensation with ammenia and its derivatives, Wittig reaction. Mannic
reaction, Use of acetals as protecting group. Cxidation of aldehydes, Baeyer-Villiger
oxldation of ketones, Cannizzaro reaction, MPY, Clemmensen, Wolff-Kishner, LiAIH4
and NaBH; sreductions. Halogenation of enolzable ketones, An introduction to
unsaturated aldehydes and ketanes,

Carbonylic Acids

Nomenclature, structure and bonding. physical properties, scidity of carboxylic acids,
effects of substituents on acid strength. Preparation of carboxylic aclds, Reactions of
car boxylic acids. Hell-Volhard-Zefinsky reaction. Synthesis of acid chiorides, esters and
amides. Reduction of carboxylic acids. Mechanism o decarboxylation. Methods of
formation and chemical reactions of halo acids. Hydroxy acids: malic, tartanc and citric

by
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acids. Methods of formatien and chemical reactions of unsaturated monccarboxylic
acids. Dicarbosylic acids: methods of formation and effect of heat and dehydrating

agents.

Carboxylic Acid Derivatives

Structure and nemenclature of acid chlonides, amides (urea) and acid anhydrides.
Relative stability of acyl derivatives. Physical properties, interconversion of acid
derivatives by nucleophillc acyl substitution. Preparation of carboxylic acld genvatives,
chamical reactions. Mechanicms of esterification and hydrolysis [acidic and basic).

Carbohydrates

Classification and nomenclature. Monosaccharides, mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of
aldoses. Cenfiguration of maonosaccharides. Erythro and threo diastereomers,
Canversion of glucose into mannose. Formation of glycosides, ethers and esters,
Determination of ring site of monosaccharides, Cyclic structure of D(+) glucose.
Mechanism of mutarotation, Structuras of ribose and deoxyribose. An intreduction to
disaccharides {maliose, sucrose and lactose) and polysaccharides |starch and cellulose)
without invalving structure determination.

Heterocyclic Compounds

Introduction: Maolecular orbital pleture and aromatic characteristics of pyrrole, furan,
thiophene and pyridine. Methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution, Mechanism of nucleophilic
substitution reactions in pyridine derivaties. Comparison of baskcity of pyridine,
piperidine and pyrrole

Introduction to condensed five and six-membered heterocycles. Prepasation and
reactions of indole, quingline and isoquinoline with special reference to Fisher indole
synthesls, Skraup synthesis and Blschier-Napieralski synthesis, Mechanism of
electrophilic substitution reactions of indole, quingline and isoquinoline.

Fats, Dils and Detergents

Natural fats, edible and Industrial olls of vegetable origin, commeon fatty acids,
glycerides, hydrogenation of unsaturated oils. Saponification value, lodine value, acid
value. Soaps, synthetic detergents, alkyl and aryl sulphanates.

53



Physics
1.  MATHEMATCAL METHODS IN PHYSICS-1

Vector Calewlus: Scalar and vector fields, Differentiation of vectars, Grad, div, Curl and
Laplacian operators. Vector relations in orthogonal curvilinear co-ordinates, Expressions for
gradient, Divergence, curl and Laplacian operator in spherical polar and cylindrical co-
ordinates, Gauss, Stokes'and Green's theorems,

Differential equations: Differential equations of first and second order and first degree
thomogenous and inhomogeneous with constant coefficients) and their solutions. Gamma
and Beta functions.

Fourier series: Fourier's theorem and its applications in the analysis of square and saw-
tooth waves, Fourier integrals and transforms, applications to simple problems.

Theory of emors: Standard and probable errors, Propagation of errors, Principle of least
squares, Least square fitting of date (linear case),

MATHEMATICAL METHODS IN PHYSICS-II

Series solution of 2 order differential equation. Lagendre, Bessel differential equations and
soluthans.

Laplace transform and its basic properties, transforms of elementary functions, Transform
of derivatives and integrals, inverse transform, Convolution theorem, Applications to simple
problems described by first and second arder differential eqguations.

2 SPECIAL THEORY OF RELATIVITY

Galilean transformation, Intertial frame of reterence, Michelson-Morley expariment, Postu-
lates of special theory of relativity, Lorentz transformation as orthogonal transformation,
Four-victor, Loreniz Fitzgerald contraction and time dilation, Minkowski's space. Relativistic
Doppler effect, Addition of welocities. Veloclhy dependence of mass, Mass-energy
equivalence, Larentz covarlance of maxwell’s electromagnetic field equations.

3. GEMERAL PHYSICS

Elasticity: Relations between different elastic constants, Torsional rigidity of cylinder and
Torsional oscillations. Searl's method of determination of elastic constants of @ material,
Flexure of beam: Cantilever and supported beam.

Surface tension: Ripple and gravity waves, Determination of surface tension by jaegar's and
Ouinke's methods, Surface tension and evaporation.

Viscosity: Poissuille's formula for flow of fluid through capillary tube, Determination of
coefficient of viscosity-oscillating disc method, rotating cylinder method and Rankin's
method,

Hydrodynamics: Equation of continuity, Euler's eguation of motion, Bernauli’s theorem,
from Euler's eguation,

4. HEAT AND THERMODYMNAMICS

Kinetic theory of gases: Maxwell's distribution law for velocity ang energy of gaseous
molecules, Experimental verification of the distribution law (Stern method), Law of

1
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equipartition of kinetic energy, Mean free path and probability distribution of free path for
gaseous molecules, Maxwell's expression for mean free path, Transport phenomeana-
conduction, viscosity and diffusion.

Real gases: Derivation of van der wall's equation of state by wvirial theorem, Cntical
constants of a vander Wall's equation of state, Joule-Thomson porous plug experiment and
its consequences, Temperature of inversion and iis significance in the case of real gases.
Thermodynamics: Carmnot’s engine, reversible and irreversible processes, reversibility of
Carnot's cycle, Carnot’s theorem, Absolute scale of temperature.,

Second law of thermodynamlics: Different statements, Concept of entropy, Claussius
inequality, Tds equation. Maxwell's thermodynamical relations and their applications.
Claussius-Claperyron’s relation

Thermodynamical potential: Helmholtz free energy. Gibbs function. Enthalpy and chemical
potentials,

Change of phase: Triple point, phase transition of second order. Thermodynamic equatian
of heterogeneous system and Gibb's phase rule. One and two component systems
Ehrenfest equation. Third lew of theromo dynamics Nermst heat theorem and s
experimental verification,

Radiation: Concept of black body, black body radiation, Stefan's law and determination of
Stefan's constant, pressure due to radiation, Energy distribution in black body radiation,
wien's dispiacement law, Rayleigh-lean's law, Planck's faw, Solar constant and its
determination.

5. ACOUSTICS

Anatysis of free and forced wibrations with and without damping, Amplitude and velocity
resonance, Sharpness of resonance, Analysis of vibration of a plucked string using Fourier
thecrem. Speed of longitudinal waves in a fluid, energy density and energy transmission
{Intensity} in waves, Sabine's formula and the determination of absorption coefficient.
Vibration of rods and tuning fork.

6. ELECTROSTATICS

Electric moments: Potential due to-a system of charges. Multipole expansion of an arbitrary
distribution of charges [monopole, Dipale and guadrupole). Poisson’s and Laplace's
equation, Electrical polaneation and displacement relation, energy density in an electric field
due to an arbi-trary distribution of point charges, Arbitrary volume distribution of dipoles
and corresponding volume and surface distribution of charge

Boundary conditions at the interface ol two dielectric media and their application to a
uniform electric field, lonic, Electronic and orlentational polarisability, Claussius-Aossottl
relation, Langevin-Debye egquation,

T MAGNETISM

Boundary condition at the interface of two media and application to a sphere of magnetic
material placed in a uniform magnetic induction, Demagnetizing factor. Magnetic
Hysteresis, Hysteresis loss and measurement by magnetometer and ballistic galvanometer
method, Origin of magnetic moment, Gyromagnetic ratio and gyromagnetic anomaly, Stern-
gerlach experiment, Langevins theory of dig-and para-magnetism, Weiss theory of
ferromagnetism.



8. WAVE OPTICS

interference and Interferometers: Interference in thin films, Colour of thin films, Newton's
ring, Michelsan's interferometer-theory, visibility and sharpness of fringes, Applications of
Wichelson's interferometer, Fabry-Perot interferometer-theory and Its applications.
Diffractlon: Fresnel and Fraunhoffer diffraction, Half perod Zones, Rectilinear propagation
of light, Zone plate, Diffraction due to a straght edge, Fraunhoffer diffraction due to a single
slit and M-slits, Plane transmission grating.

Resolving power: Rayleigh's criterion of limit of resolution, Resolving power of telescope,
microscope, prism spectrometer and grating spectrometer.

Polarisation: Double refraction. Nicel prism, Retardation plates-quarter and half wave
plates, Production and detection of plane, creularly and elliptically polarized light, Babinat's
compensator-theory and its applications In the analysis of elliptically polarized Hight.

Optical activity: Theory of rotatary polarization, half shade and Biguartz pelarimeters,
Velocity of light: Group and phase velocity, measurement of velocity of light by Anderson’s
method,

9. CURRENT ELECTERICITY

Review af Kirchhoff's laws, Mesh and loap aralysis methods in solving electrical net-works,
Concept of phasor and phasor diagram. General theory of moving coll aperiodic and ballistic
galvanometers and their applications. General theery of a two-winding transformer and its
phasor diagram, Auto transformer.

3-phase balanced system, Star and Defta connections, Inter-relationships and
transformation. Rotating magnetic field and single-phase induction motor.

Ordar of a network, Driven and undriven second-order passive network [RLC) in time
damain, Steady-state analysis of a Second — order possive network (RLC)

AC. bridges-Schering bridge, Anderson bridge (with vector dlagram) and Carey-Foster
bricgge. Concept of a transducer, temperature and displacement transducers, Strain gauge
and its simple application,

teabeck, Peltier and Thomson effects, Thermoelectrie power, Thermoelectric diagram,
Experimental determination of Peltier and Thomsan co-efficients, Application of
thermodynamics circuits. Heat pump.

10. ELECTROMAGNETIC THEORY AND PLASMA

Electromagnetic Theory: Maxwell's fizld eguations in vacuum and in linear isotropic media,
Boundary conditions on the fields at interfaces, Electromagnetic scalar and vector
potantials, Gauge invariance, Energy conservation and Poynting's vector, Plane waves in
vacuum and in continuous media, Reflection and refraction of electromagnetic waves at
interface of two dielectric madia, Fresnel's laws, Retarded potential, Lenard-Weichart
potential, Radiation from an accelerated charged particle along and perpendicular to the
direction of motion. Propagation of electromagnetic waves in a conducting medium. Optical
properties of metals. Electromagnetic theory of dispersion,
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Plasma: Basic condition for plasma existence, Concept of Debye length. Particle orbit and
drift velocities in a plasma in homogeneous and inhomogeneous magnetic fields. Magnetic
maments and its constancy.

Magnetic mirrors, Hydro magnetic equations, Magnetic pressure and tension. Pinch effect
and Altven wave, Characteistic plasma oscillations. Propagation of electromagnetic waves
through isotropic plasma.

11.  ATOMIC PHYSICS

Bohr's theory of hydrogen atom. Bohr-Sommerfeld theory, statement of selection rule far
atomic transition and their application to sodium atom, Concept of electron spin, s and |+
couplings. Normal and anomalous Zeeman effect using vector model of atom.

12. LASER PHYSICS

Elementary idea of spontaneous and induced emission, Life time of excited states [meta-
stable states). Laser problem, threshold condition for laser osclllation. Rate equations in twa
and three level systems. Actual [aser systems: He-Ne laser, Ruby laser. Properties of laser
radiation,

13. NUCLEAR PHYSICS

Instriments and measurement

Detectors: lonization chamber. Proportional counter. G-M counter. Scintillation counter,
Accelerators: Cyclotron, Synchro-Cyclotron, Betatron.

Mass spectrograph: Aston's mass spectrograph, Bainbridge and Jordon double focusing
minss spectrograph.

Nuclear binding energy and stability of nucled, Law of of radicactive decay, Statistical errors
in nuclear physics, Radioactive growth and decay, Theory of ground state of deuteron.

14. CLASSICAL MECHANICS

Generalized co-ordinates and momenta, Hamilton's principle of least action. Lagrange's and
Hamilton's equation of motion (derivation and applicatian te simple physics problem). Cyelic
co-ordinates, Conservation laws. Canonical transformations. Poisson's brackets. Hamiltin.
lJacobi equations and application to harmonic oscillator problem. Mation in central field,
Kepler's laws, two-particle motion in @ central field. Collisions, Centre of mass and
laboratory frames, Rutherford scattering, Differential scattering tross section. Rotating
frame of reference: Inertial, Centrifugal and Coriolic forces. Moments of inertia; Product and
principal moment of inertia. Euler’s equation of motion for a rotating body, Euler's angles.
hotion of a symmatric top in gravitaticnal field,

15, OUANTUM PHYSICS

Inadequacy of classical mechanics. Origin of old quantum theory. Discreteness of energy-
franck and Hertz experiment. Wave particle duality of matter and radiation (Photcelectric
eflect, Compton effect, Davisson and Germer experiment. Thomson's experiment).
Haisenbarg uncertainty principle. Wave function and its physical meaning. Wave packets.
achredinger time-dependent and time-independent equations. Concept of stationary states.

Probability density and probability current density,
4



Linear operator.

Physical quantities as Hermitfan operator. Eigenvalues and eigen function of Hermitian
pperator: Simultaneous measurement and commutability of ocperaters. Derivation of
~uncertainty relation wsing Schwartr ineguality and simple applications of uncertainty
relation, Expectation value and s time variation, Ehrenfest theorem, One-dimensional
problems: Rectangular potentizl barrier, Square well potential of infinite and finite height,
Tunnaling effect. Particle in a rectangular box, Simmple harmonic oscillator, Rigid rotator,
Angular momentum-orbital angular momenturm operator and its Cartesian componernils,
commutation relations of components of angulsr momentum-azimuthal with L',
Eigermdaues of L

16.  STATISTICAL PHYSICS

Meed for statistical physics. Phase space Liowville's theorem and its consequences. Gibbs
ensemble, Microcanonical distribution, Entropy and statistical welght, Gibbs paradox,
Canonical ensemble: distribution function, Partition function and thermodynamical
functions. Grand ensemble distribution function, Grand partition function and
thermocynamical functions.

Monatomic ideal gas:

Boltzmann distribution law, Equation of state, Free energy, Specific heat

Cuantum monatomic gas: Fermi-Dirac distribution, degendrate electron gas, Specific heat
of degenerate electron gas. Bose-Einstein distribution law. Application to black body
radiation, Planck's law, Stefan’s law,

17.  SOLID-STATE PHYSICS

Periodic structure: Lattice translational vector. Primitive lattice cell. Wigner Seitz cell.
Bravais lattice in two and three dimensions. Miller indices. Simple crystal structure |sodium
chloride and Ceslum chloride]. Periodic function and reciprocal lattice, Properties of
reciprocal lattice. Diffraction condition and Bragg's law, Brillouin zone. Crystal binding: van
der Waals, lonle, Covalent, Metallic and Hydrogen bonded crystals, Cohesive energy of inert
gas and crystals. Madelﬁng energy and Madelung constant,

Specific heat of solids: Dulong-Petit's saw, Einstein and Debye thearies of specific heat of
solids at low temperature,

Lattice waves: Vibration of monatomic and diatomic linear chain Acoustical and oprical
branches.

Free electron theory: Free electron and Fermi gas in three dimension, ferml energy. Fermi
surface, Weidmann-Franz law, Hall effect. Failure of free electron model.

Elementary band theory: Peniodic potential and Bloch theorem, kroning-penny madel, Band
gop, Effective mass,. Band structure of metaks, insulators and semiconductors, Super-
conductivity: Occurrence, Critical temperature and critical magnetic field, Meissner effect,
Superconductivity-Type |, Type Il

i
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1B. AMALOGUE ELECTROMICS
Nortan's theorems:
Semiconductor physics: Semiconductor, Conduction in semiconcuctors, Energy bands and
conduction, conductivity, mobility and resistivity, Doping, diffusion, pn junction, blasing.
» depletion laver capacitznce. Diode equation, Zener diode.
Diode and waveshaping circuits: Diode as a circuit element, Diode parameters,
Temperature effects, Diode model, Diode as a switch, Diode switching parameters, Diode
data sheet, Diode rectifier circuits (half and full wave), Ripple factor, Smoothing RC filters,
Limitation of diode as a rectifier, Clipping and clamping circuits, Zener diode regulator and
Zener Diode regulated power supply, introduction of 3-terminal IC voltage regulator chips.
BJT-Based circults: Bipolar junction fransistor structure, modes of operation, dc
characteristics and dc parameters; Ioad line and C-point, Biaisng cincuits (voltage divider
and emitter bias) and Q-point stabllization, Small-signal eguivalent models (low and high
frequencies), BIT data shoot.
JFET-based circuits: Junction field-effect tranzistor structure, modes of operation, dc
characteristics and dc parameters, Load line and Q-point, Biasing circuits (voltage divider
and self bias] and O-point stabilization, 5mall-signal equivalent models {low and high
frequencies, JFET data sheet,
Amplifiers: Features of amplifier configurations, Analysis and design of RC coupled voltage
amplifiers using BIT (CE mode] and IFET {C5 mode), Freguency response, Concept of Bode
plots, Classas of amplifiers, Push-pull elazs-B amplifier.
Feedback; feedback corcept and feedback equation, Positive and negative feedback,
Characteristics of negative feedback, Criteria of oscillations, RC phase shift and Wein Bridge
oscilatiors, RF oscillators (Colpitt  and Hartley), Astable multivibrator using BIT, Sew-tooth
waveform generator.
Modulation and detection: Concept of modulation and its various types, Features of
amplitude modulation, Simple AM modulatar, Diode demodulator circuit.
Operational amplifier clrcuits: BT -and FET-based difference amplifiers and the
perfarmance analysis (including CMRBR), Ideal opamp characteristics and parameters, Op-
amp symbol and its ideal eguivalent model, Basic Op-amp circuits such as: inverting,
nonimverting: voltage amplifier, adder, difference, differentiating and integrating circuits.
Oscilloscope: Construction and principle of CRT operation, Basic layout of an osclilo-scope,
synchronization, Principle of dual trace osclioscope, Common applications of oscilloscope.

19. DIGITAL ELECTRONICS

Digital fundamentals: Decimal, binary, octal, hesagecimal, BCD number systéems pnd their
inter-conversion, Decimal number addition and subtraction using 9's and 10's compliment,
Binary addition and subtraction using 1's and 2's complerment, Multiplication and division,
Conversion of fractional and mixed decimal numbers into binary and vice-versa, Basic logic
gates, Boolean algebra, Simplification of Boolean expressions using Boolean algebra and
Karnaugh map, Logic gates data sheet interpretation, Conversion of a given truth table into
its Boolean expression and logic realization and vice-versa. Half and Full adder, R-5, J-K and
Master-Slave Flip-Flops.



HOME SCIENCE

Introduction to Human Development
| : Orientation to Growth and Development

a.
b.
C.

Understanding growth and development (definitions)

General principles of development

Constraints and facilitators in growth and development (influences of
heredity and environment)

genetic inheritance: (i) fertilization (ii) Number of chromosomes (iii) the
unigue third pair determines sex. (iv) genotype and phenotype (v) sex lined
genetic effects

-environmental pre requisites: (i) genes provide the predisposition range
and direction of development (ii) environment determines the extent or
limit.

The beginning of new life

prenatal development and the birth process can be covered by a film or
emphasize major development during the three stages of inter-uterine
development and the stages of the birth process.

-prenatal influences on the child : biological risks, age of mother, physical
characteristics, illness, diet and nutrition, stress and emotional strains,
environmental hazards.

Development of Physical and Motor Abilities Across the Life Span

An introduction to the dimensions of development over the life span
Physical and motor

Cognitive

Language

Soclo-emotional

Personality

(emphasize inter relatedness and coordination between the dimensions of

development)
b. What is physical and moteor development,
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Physical Development

- The new born physical appearance : size, weight, bodily proportions.
Sensory capacities i.e., hearing, vision, taste, smell, touch, temperature and
position.

- Changes in size, shape, muscles and bones and brains as it continues
through: Infancy, end of infancy, preschool, school going, adolescent
growth spurt (include primary and secondary sexual characteristics and
psychological impact of adolescence),

Motor development: reflex in infancy, major milestones through end of
infancy, preschool years, middle and |ate childhood, adolescent growth
spurt (include primary and secondary sexual characteristics and
psychological impact of adolescence),

- Motor development: reflexes in infancy, major milestones through end of
infancy, preschool years, middle and late childhood, adolescence.

- Physical and motor development can be influenced through : (i) Maturation
(i} nutrition (i) monitoring and health care (iv) stimulation [v) practice.

IV : Cognitive Development Across the Life Span
What is cognitive development

- The concept of intelligence.

- A brief introduction to Piaget's theory (introduce stages without much
elaboration, sensorimotor stage in infancy concrete operational stage in
childhood (changes in remembering the reasoning in middle childhood,
formal operations in adolescence) fluid and crystallized intelligence in
adulthood, declining cognitive abilities in late adulthood and cld age.

V : The Development of Language Across the Life Span

Language as a form of Communication.
Functions of language : expressing wishes, controlling others, interacting
with others, expressing individually, exploring the world, pretending, using
language to communicate/share information, understanding our society
and culture, reasoning.
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- Communicating before language development Le. the stages of
*  vocalization, undifferentiated crying habbling imitation of sound patterned
speech,

V1 : Socio-Emotional Development Across the life Span

3. Understanding social and emotional development.

b. Social development.
- introduce socializations as an important part of the process of
becoming human,
- Social milestone: beginning with the emergence of social smile,
attachment, separation, anxiety, acquiring sex roles in childhood,
induction into occupational roles by adulthood, social solation and
consequences in late adulthood and in the elderly.
- Patterns and role of parent-child interactions, interactions with
siblings and peers,
Social and cultural interactions, with through infancy to old age.

C. Emotional development.
-basic emotional reactions [joy, fear, jealous, anger, sadness,
2ggression up to 14 years.

Vil : Personality Development Across the Life Span

a. What is personality.

b. How personality development across the life span: temperament,
sense of self in infancy and childheod, identity development in
adolescence,

(parention styles).

c. Personality May be influenced by heredity, parenting styles, peer
groups, social interactions, early childhood experience, life events,
support available in a community).

d. The role of social norms in personality development, deviant
personalities (juvenile delinquency in childhood and anti-social
persanalities in adulthood)

Vil : The context of Social change and human development.
{Summary of current statues and future directions)
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a. The changing face of the Indian family: moving from joint to nuclear, single
* parenting as a consequence of temporary occupation related separation,
legal separation, divorce, working women.

Fundamental of Food and Nutrition
I : Concept of Nutrition

Il : Functions of Food

Il : Nutrients : Macro and Micro-nutrients
- Classification, sources, functions
- Recommended dietary Allowances
- Deficiency and excess (in brief) — water, carbohydrates, fats, energy, fiber,
calcium, iron, magnesiu, water soluble vitamins, vitamin C, folic acid, zinc,
fluorine, iodine, selenium, copper, manganese, fat soluble vitamins
(A.D.E.K], (Thiamine, Riboflavin, Niacin), pyridoxine, panthothenic acid, Bi2.

IV : Basic Terminology Used in Food Preparation

V : Food Production (in brief), Food composition, Structure, nutritional
contribution and selection for the following :-
- Cereals and millets, pulses, fruits, vegetables, milk and milk products, nuts
and oilseeds, meat, fish and poultry, eggs, sugars, tea, coffee, chocolate
and other beverages and spices, processed foods.

VI : Methods of Cooking, there Advantages and Disadvantages and Effect on
Mutritive Value.

Vil : Improving Nutritional Quality for Foods,



Introduction to Resource Management
I :Introduction of Resource Management
Basic Concepts of managements.

Il : Purpose of Management
a, Management and change.
b. Achievement of goals.

Il : Family Characteristics Influencing Management
a. Life Style.
b. Type of family.
c. Family size, stage of family life cycle.

IV : Factors Motivating Management
a. Goals, definition, type and utility
b. Values- Importance, sources of values, classification, characteristics,
changing values.
c. Standards-definition, classification-quantitative, conventional and non-
conventional.
d. Decision-role of decision making in management, resource availability.

V : Management Process
a. Meaning and elements of process-planning, controlling the plan and
evaluation, decision-making.
b. Planning-importance, techniques, type of plans.
i, - Controlling the plan of action.
il, Phases energizing checking.
- Factors in success of the control step.
- suitability.
- promptness.
- new decisions.
- flexibility.
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iil. Supervision of delegated plan.
. -type of supervision-direction and guidance
-analysis of supervision.
iv. Evaluation-importance, Relationships to goals, types-informal,
formal, overall, and detailed techniques of self evaluation
-Evaluation of the whole process of management.

V1 : Recourses in the Family
a. Types of resources.
b. Factors affecting the use of resources
c. Classification of the family on the basis to resource/income, vocation,

activity profession, guality of human resources in the family, general,
characteristics of work.

Vil: Management of Specific Resources
Space, equipment, energy, community resources

Nutritional Management in Health and Disease
| : Definition of Health and Nutrition-
Dimensions of health {physical, psychological, emotional, spiritual)

Il : Energy Requirements
-factors affecting energy requirements, BMR, activity, age, climate, diet-induced
thermo genesis (SDA), physiological conditions.

Il : Concept of Nutritionally Adequate Diet and Meal Planning
a. Importance of meal planning.
b. Factors affecting meal planning.
- nutritional, socio-cultural, religious, geographic, economic, availability of time
and material resources.
- religious, geographic, economic, availability of time and material.



IV : Nutrition through the Life Cycle (at different activity and socio economic
levels) requirements, nutritional problems, food selection.

a. Adulthood

b. Pregnancy

c. Location

d. Infancy

e. Preschool

f. Adolescence

g. Old Age

V : Principles of Diet Therapy

Maodification ot normal diet for therapeutic purposes, full died soft diet, fluid diet,
bland diet.

VI : Nutritional Management in Common Ailments
Requirements and diet planning

a. Diarrhea

b. Constipation

c. Fevers-weight management.

Textiles and Clothing
I : Classification of Textiles
A. Intreduction to textiles, classification of textiles fibers, terminology in
textiles.
B. History, types, compositions, production, properties and uses-Cotton,
Linen, Wool silk, Rayon, Pelyamide, Polyester and Acrylic fibers,

Il : Study of Yarn

Method of spinning, making of sewing thread, simple, novelty, metallic and
textured yarn, stretch, corespun, bi and multi component yarn-characteristics.
Yarn numbering system (Cotton count, Denier, text-conversion from one system
to another)
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lli : Study of fabrics

Different methods of fabric construction, weaving and knitting process, type of
looms and its parts, stép of weaving, basics weaves and its variation, fancy
weaves,

IV : Dyeing and Printing

Scientific concept of dyes, Classification of dyes and their applicability to different
fibers, method of dyeing, direct, resist and discharge.

Block, spray, and hand screen, Machine printing- flat bed, rotary screen, spray,
flock, heat transfer, photo, lacquer.

V : Finishes
Purpose, type and method of giving finishes.
a. Physical- Singeing, napping, Brushing, Sizing, shrinking, Tenering,
calendaring.
b. Chemical-Bleaching, mercerization etc.
€. Special purpose finishes-Wrinkle resistant, water resistant and repellent,
flame retardant, durable press, soil release and resistant, ant pilling.

VI : Laundry
Various equipment and reagent used in laundry, principles of washing, method of
laundering different fabrics, care of clothing.

Vil : Traditional Textiles
Tradition textiles and embroideries of India

Clothing

| : Essentials of Clothing
Importance of clothing, social and psychological aspects of clothing, factors to be
considered while selecting fabric and clothing.



Il : Equipment and supplies
Equipment and supplies used in clothing construction, problem faced, remedies
with specific reference to sewing machines.

I :

Elements and principles of design as applied to apparel designing, principle of
clothing constructions, taking body measurement for different types of garments,
handing and preparation of the fabric for garment making, drafting and making
patterns, Lay out, marking and cutting of the paper pattern.

Family Dynamics and Environment

I : International Relationship Within the Family
a. Individual roles, rights and responsibilities with the family.
b. Family interaction and communication-importance, type and method of
improvement.
c. Areas of adjustment with the family at different stages of life cycle.

Il : Families and Problems
a. Families with marital disharmony and disruption, dimension, casual factors,
b. Families in distress, violence and abuse, dowry victimization, violence
against women.

I : Interventions for Families in Trouble
3. Scope, needs and assessment.
b. Counseling: pre-marital and marital.
c. Welfare and rehabilitation policies and programmers.
d. Public awareness and education programmers.



IV : Environment
Introduction: meaning and definition of ecology and environment, scope of
the subject, dimensions of environment-land, water, forest, population.

I

Land-as a resource, energy and mineral resource, land pollution-sources, smelting
and mining, industrial waste, agriculture, domestic waste, major health hazards
and their control.

Il:
Utility of water, problem and issue-water pollution and safety, pollution-health
hazard and their control.

I :
Forests-utility of forest and forest resources, deforestation and its impact, forests
conservation.

IV:
Air-composition and its usefulness to plants and animal kingdom, air pollutants —
sources, their health hazards.

\ VS

Habitat and population-uncontrolled population growth and its impact,
unplanned growth of cities and towns, migration, problems of housing and
essential services, control measures.

Vi:

Environmental education-meaning need and objectives, highlights role of
government, NGOs and educational institution, national and international
agencies.



Extension Education and Community Development

i:

Extension education scope, objective, need and importance, philosophy and
principles of extension education, classification of extension teaching methods,
factors affecting choice and use of methods, audio-visual aids.

In:
Development goals, the purpose of development - the input process and social
action process, definition, types.

I : Community Development in India.

v:

Historical Perspective of Development Approaches-the capitalistic approach, the
welfare approach, the Gandhign approach, the modernization approach, the
institutional and social justice approach, the socialist approaches =the
concretization approach-development as liberation, the historical approach of
radical social scientists-the Marxist approach rethinking a new paradigm of
development, sustainable human development, universal growth, human rights

V:
Critical Development Issues: massive poverty, population growth, food security

Vi:

Community Development in India: evolution of community development
programme in India since independence, structure and functions of community
development at different levels.

Vil :

Support Structures and their Functions: Central Social Welfare Board, State Social
Welfare Board, National Level voluntary agencies such as CAPART, KVK, elected
pantheist.
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Viil : Community Development Programme Approaches.
» - Multi-purpose
- Targetgroup
- Growth centered
- Area
- Minimum needs.
- Antyodavya
- Integrated
- Critical reflection on these community development efforts

IX :

Women and Development welfare approach - women's role as wives and
mothers emphasized anti-poverty approach, women’'s income generation
programs-integrating women in development efficiency approach, emphasis on
women's key role in production equity approach-combating patriarchy and
exploitatio, subordination and oppression of women empowerment approach-
process of women discovering the power within themselves to tackle the
problems in their life situations critical review of these approaches in practice.

Unit X : Home Science and Community Development: scope of home science
extension for meaningful participation in community development in India.




Muthematics
I, (Keal Numbers, Sequence, Series)

f.  Axioms for the real sumber system, bouwnds, closed, open and compact sets Bolzano
Webritrass theorem, Heine Borel theorem,

b. Limit of 2 sequence, monpotonic sequences and their convergencem im sup & lim inf
Subsaquence, algebriic operations and limit. Cauchy séquence,

Creneral principle of convergence.

g, Mation of converpent nid divergent series of real terms. Pringshmes  theonam,
comparision fest, cauchy's reod test, [V Alembert’s mitio test Alternating series and
Leibnitz test. De-morgan and Bertrand test, Cauchy Condensation test, (iauss ralio test,
Indegral test, Absolutaly convergent series.

L (Dilferentinl Coleolus)

4, Successive differentintion, Leibnitz theoram.

b, Expansion, Parial Diffrentdation, Twvior's theorem for functions of iwo variahles
Jucohian

e Tangent and normal, Curvaniure

e Asymiplotes, Maxima and Minima of functions of two variables,
Lagrang™s multiptiers.

3 (Trigonometry and Alpehea)
#  Trigonometricn] wnd Exponential functions of complex  arpument and  Hyperbolic
functions. Expansions,
b. Summation of Trigonomtrical serbes,
& Factorisation

4. {Analytical Geometry of two dimensisns)
i, Change of rectangular axis, Conditions for the general equation of second degres io
represent parnbola, Elfipse and Hyperbola and reducation info sintndard fomms.
b  Equations of tangents and nosmal (using cabeulus ) Chird of contwet, polar and Pair of
langenis.
6 Ases Centre direstor circle in reference 1o geneml equation of conis,
d, Polar equption.

S (Analytical Gesmetry of three dimension)
i, Rectangular, Spherical, polpr, Cylindrcal co-ondinates, Direction cosines Angle
berween straight lines,
b. Eguations of planes and strmght lines,
e Shomest distance between lings, spheres,

b, | Integrul Calculus)
m. Integronion of rational and (retonal functions, Evaluation of definite infegrals,
Reduction formula, Differentiation and mtegration ander the sign of integrmion.
b Ewitluation of doubde and triple inegrals.
e.  Point of inflexion. Double Poim, corve trmcing Length and areq
d.  Yolumes and surface aren of solids of revedution

T. (Veclor)
a. Product of three and four vectors, Work done, Moment of & secior about & point and
about o fime,
b, Paine function, Differentistion of 4 vector Amction of a scalar varables, Gradients,
Divergence snd curl and second order openstors in certesion co-ordinate system,

B (Theory of Equations}

Felations of oot and thesr symmerts funciions with co-efficlents
Transformation of equations, Descaries” rule of signs.

Cardon's solutions of a cubik equation.

Drescnrte’s soluthon of o biquadatic equation.

Esseriminant and nature of noots.
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9, [Set Theory)

a.
L.

[N

Indexed family of sts, Ceneralizsed set operafions & Demorgan Laws. Set Mappings.
Bijection: Countable and uncountnble sets, Schroeder — Bemnstein Theorem, Cantor’s
Thearem, 27 =N,

Equivalence relation ond related fundamental theorem an partition.

Partinl order reladon & refated conoepts of b, )b, ol sup., maximal element,
minmmal elemen & lattice (definition and examples only), Statement of Zom’s lemima.

10, (Matrices)

Preliminories: Transpose, Conjupgate, Special fypes (singular, non-singular, Symmeiric,
skew symmetric, Hermitian, Skew Hemmitipn, Orthogonal, Unitary.) Algebra; Scaler
Muoltiplication, Addition, Multiplication and Laws of operation, Adjoink inverse,
partilioning, Characleristic equation and Caley- Hamilton Theonem,

Rank: Elementary transformation. Mormil form, elementary matrices, rank of producl,
equivalence of marrices snd criteris for squivalence,

n-veetors: their linesr dependence & related properies, subspaces of a space of n-
veciors, span, basis mndd dim.., row rank and column mank of & msths,

Svsicm of Hncar equations: Selution spaces of AX=0, Consistency conditioes and the
nature of general sulutions of AX=H, Ronk of sum and product.

11 { Annbysis 1)

'

h.

[

Limit and Continuity: Limit, continuity, discontinuities, uniform continuity, Properics
of functions conlinuous in closed mtervals, Functions of bounded veriation.
Derivabilitv: Derivabality, Reélationship with continuity, Rolle’s theorem. Lagrange’s
and Cawchy Menn Vialue theorem, Taylors theorem,

Maclsurin's theorem, Remainder after n ferms. Powers series expansion of

[14XY sin %, cos v, e and log (1 +x) using suitihle remainder after n terme,
Riemann Integraticn: Defipition, Darboux’s theorem | & 113 integrability conditions,
Particular classes of boundad inlegrable (unclions, Primitive, Fundamental theorem,
first and Second Mean Value theorem

12, [Cﬂ-ﬂllﬂﬂ Amalyais)

h.

Real Functions of two variables, Simultanecus and Herated limits; Continuity, partial
derivatives, differentinbility nnd reloted necessary and sufficient condition,

Functions of o complex variables: Limii, continuity, derivative, Cauchy- Rigmann
Equations, Analytic Functions, Harmonic function, Construction of annlytic function
Milne Thompson Method,

Cleainetrie importancs of come Standaed trnnsfomuthing @, w= the, w=er wtllie w=
(e +b)ieerd) (bilinsar).

Conformal transformiation as transformation elfected by analylic funclion, Special
Conformal transfomations w=r'. w=sin z. w=¢'

13, { higher Arithmetic)

i
b,

[ 5

i

Divisibility, H.C.F., Primes & Unique Factorization. The Diophanting equation ax-+by=
R

Residue chiss, complete and reduced residue systems, congruences and their propertics,
Fermat's theorem and 'Wilson's theorem,

Arithmetical fonctioms g (n} & & inj, Mobious inversion formula,

Alpebraic congmences, Solution by inspection, Solution of ax=h (modn). Chinese
Remuinder theorem.

4. (Group Theory)

Crowps, Preliminay results; Equivalent definitions, Sub groups, Cyclic subgroups,
Logmnge's Theorem,

Mormal subgroups, Quotlent Geoups and Homamorphizm.
Permutations, Symmetric and Aliernating Groups.

Simplicity of Ay, (ned) Automorphism of groups and siructure of ¢velic Groups,
Conjugate elements, Class squation.

My



I, (Differential Equation)

.
b.

.

i.

Firat order higher degree, Clairut's form, Singufr Solaion, Orhogoal Trjectories,
Linear Eguation with constant co-efficients, Homogeneous lincar equations with
varighle co-efficients.

Second order linesr equations: Solulion by changing independent variable and by
varistion of parmmeters.

Simultaneous equation do'P=dy C=deR and total deg, Pdx H0dv+ Rde=0 together with
their peometrical significance.

16, (Mechanics)

'S
b,

e

Reduction of system of coplanar forces, equation of resultant, condition for
equilibrium, Astatic center,

Laws, Angles and Cone of inicton, equilibrivm on a rough inclined plang, Particle
consirained to move on a rough curve under any given foree.

Kimemmtice in twe dimension: tngential, normals radinl, trapsverse velocities and
acceleration, Angulor welocity and scoclermtion. Rectilinear mation and  simple
pendulum: 5H.M.. Compounding of twa SH.M., Repulsive motion, Motion under
imverse squans law,

Rectilinear Motion (Kinetics): Newton's law, Work, K.E, Work-energy, principle,
Impulse, Torgue ond angulsr momenfum, eomservalion of emergy, momentim and
angular momentum, Hocke's low, extension of an elastic string: Horzontal & vertical
wilse.

I7. (Analysis 11)

.

[

Comvergence ol improper intograts, Comparizon Test, Atsolute Convergence, Abel’s
and Dirichle’s Test, Frullani's Integrals, Def& convergence of Béta & Gamma
Funstions, their Properties; duplication formuba, inter-relation,

Multiple integrals via Dirichlet’s Theorem, Liouville’s extension, change of onder of
indegration and change of variables. :

Vector |n|:-|‘;-E|1.IJ'1'.'||.‘|: Line |rl'|f-|':|._r,ﬂ|]., Surfisce ]nt-rgru.L Green’s theorem in B stoke’s
theorem, Gaess Divergenee theorem.

I8, { Abstract Algebra 11)

ppEe

Rings, Preliminary Resuls, Special kinds, Subrings and ldeals.

Cuodient rings, Fields and Homomorphism,

Fundamental theorem of homomorphism, First and second theorems of isomarphism.
Field of guotients and embedding theorém. Polynomisd rings, Euclidean ring & Unigue
Factarisation in it.

1%, ([¥iTerential Eguabions 11)

S

Partial Differential Equation; Formation, Linear p.d.g. of order

I- Lagpranpe's hethod.

Kon-linear Equaticn of order |, Four forms & charpit”s Method.

Homogenepus linear equationt with constant ¢o- efficient, rulbes for CF, and PIL

Mon- finear equations of 7™ arder: Monge's Method.

Laplace Transform: Deftnition, Transform of slementary functions, properties, Inverss
Tramforme, Transfoms of derivatives and imiegrals, Multiplication by 1%, division by
L Convahstion theorem and application 1o differential equations

20, [Statics)
. Conditions For equilibriom of forces in three dimensions.
b. Wrench Pitch, Null lings

€.

Principle of virual work and s application in two dimensions cases.

d. Common caiemary,

L8

Stable sjuilibriwm, Energy test of sinbility {problems involving cne variable only k.

21, (Dymamles)

il

k.

Metion of & particle under & central force, Differentinl equations of & central orbit in
both pelar & pedal co-ordinates,
Mawton's law of gravitation, Planetary orbite, Kepler's laws of mation.

3
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B

Yl

Motion of the mmss centre and motion relative 1o the mass center, [}’ Alembent’s
principle,
Two- dimenstonal motion of a rigid body rotating abowt a fived wxis. Compound
pemnchlurm.

22, (Fluid Mechanies)

nERMER

Nature and propertics of Nuid pressure, Pressure of heavy liguids.
Equilibeium of fluids under given system of forees,

Center of Pressune:

Therust on plane and curved Surfaces.

Lagmngian and Eulerian Methode, Equation of Continuity.
Euler's Equation of motion for perfiect fluid. Bernmuli's theosem.

23, { Linear Algebra )

b

Yector space © Definition and properties subspaces, linear dependence, dimension and
basis of finite dimemsional vector space, Quotient space, Diredl sums and
complements, Matrices and change of basis.

Inner product & Norm in a L s, properties of inner product Schwartz Inegjuality,
Orthonormal set, Orithonormal beasis and Gram- Schmidi construction for finite
dimensional inner product space.

Linear transformation  : Definithon, Sylvester Law of nullity, Algebra ol lincar
trupsformations, Dual spaces, Principle of duality.

Matrices and linear ransformation, disgonalisation of o matrix, Row mnk and colemn
rank, matrix of linear transformation and reloted theorem.

14. {Metric Space }

.
h.
i

Definition and examples of metric spaces. Open sets, [nterior. Closed sets closure.
Convergence, Completeness, Bair's theorem, Cantor's Intersection theorem.
Contimous maps. Uniform Continuity and related extensions.

25. (Special Functions)

EN
b.
€.

Series Solutlon: Ordinary point; singulsr point (regular), General methods and forms of
sarles solution {Indicial equation — Frobenius Mathod).

Bessel's equation: Solution, Recurence formula for Jn (x), Generating furt ion far In
{x). Onhogonality of Bessel™s function,

Legendre equation:solution, Rodrigue’s Formula, Legendre polynomials, Generating
function For Pia), Onhogonality of Legendra”s polyamials,

Hypergeametric functioms, Spectal cases, Integml represertation,

Summption theonesi,

26, (Probability Theory & Statistics)

b,

.

d.
&

f.

Notion of probability, Random experiment, Sample space, Axioms of prohahility,
Elementary properties of probability. Equally likely outcome problems. Random
varishle, Concept, Cumulative distributions funetion, Discrete and continuous mndom
variables, expectations, mens, virianes, moment generating function.

Discrete distribation: Rinomial, Geometric, Poisson

Continuous distribution: Uniform. Exponential, Normal,

Conditional probability and conditional expectation. Buaye's Th,, Independence,
Computing expectation by conditioning: a list model, a random graph,

Co-efficient of Correlation, Rank correlation, Spearman’s formtiln.

Curve fitting and method of least square.

Lines of regression, Regression co-efficients and thelr propertics,

ZT. (Numerical Analysisg

.

b

Solution of cubic and biquadratic equations, Bisection, Reguls Falsi and Newton.
Raphson Methacl.

Opernior [.E, Fagtorinl Notation: Ordinary aqd divided differences. Newton®s divided
difference formuly, Lagrange’s interpolation

Wumerical differemtiation, derivatives when ordinates ore equally spaced. Remamder
Ler.



d.

Mumerical integration, guadrature formulag, Simpson's rule, Intepration using
Newlon's interpolation formuli.

28. {Linear Programming}

b,

Convex sets in R2 and their properties. LP.P, Problem fonmulatin, Graphical Mlethid.
Simptex method including b-micthod, Duality; Dusl Simplex method.

. Transpociation aisd Assignment,

s

Detenministic replacement models; Sequencing problems on two machines and jobs:

20, {Iserete Mathematics)

Introduction 16 Graph Theory: Graph and degres sum theorem, Connected graph. Bi-
partile graph, Trees, Eulerian and Hamihonian graph, Plane graph and Euler’s theorem,
Planer graph, S-colour theoren, Marriage theorem,

Logic: Logical connectives, Negetion, Quantifiers, Compound stadements, Trith shle,
Tautelogies, '
Boolean Algebras: Lattices peometrical lattices and Algebraic siructures, Duality,
Distributive and complemented lmtices, Boolean Laitices and Boolean  Algeheas,
Boolean functions and expressions, Design and lmplementation of Digial Networks,
Switching Circuits,

30, (Mathematical Modelling)

rErF

Difference and differential equation growih models: Single species population models,
Population growth an age structure model. The spread of technological nnovarion.
Higher order linear madels: A Model for the detection of diabetes..

Nonlinear papulastion growth models: Prey-predator models. Epidemic growth modeds.
An Application in environment: Urban waste wate managerment planning modzls,
Madels from political science: Proportional representation { cumsilative and comparison
voting) ) medels,

AL, (Elements of Computer Programming)

a,

Rinary system, Octal and Hexadecimal systems. Conversion w and from Decimal
systemt, Cides. Bits, Bytes and words, Memory of computer. arthmetic and Logical
operations on number, Precision. AND, OR, OXR, NOT amd shitHotale operators,
Algorithms and Flow charts,

Programming in C : Programmer’s model of o computer. Algorithms, Flows Charts.
Data Types, Arthmetic and input’outpul Isstructions, Decisions conirol structures.
Decision statements, Logical and Conditional operators. Loop. Case control structures,
Functions. Recumions, Preprocessors, Armys, pupetting of strings. Structures,
Pointers,, File formatting.

byt
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ECONOMICS

1. Micro-Economics

Introduction

Nature and scope of economics;, Methodology in economics; Choice as ‘an
economic problem: Basic postulates: Role of Price mechanism: Demand and
supply; Market equilibrium

Consumer’s Behaviour

Utility- Cardinal and ordinal approaches; Indifference curve- Consumer's
equilibrium (Hicks and Slutsky); Giffen goods; Elasticity of demand — Price,
income and cross; Consumer's surplus.

Theory of Production and Costs

Production function; Isoquants; Factor substitutions; law of wvariable
proportions, returns to scale, economies of scale; Different concepts of cost
and their interrelations; Equilibrium of the firm; Expansion path.

Market structure

Market forms — perfect and imperfect markets: Equilibrium of a firm — perfect
competition, monopoly and Price discrimination; Measure of monopoly
power: Monopalistic competition; Duopaly; Oligopoly.

Factor Pricing

Marginal productivity theory of distribution: Theories of wage determination;
Wages and collective bargaining; Wage differentials; Rent — scarcity rent,
differential rent, guasirent; Interest — Classical and Keynesian theories; Profits
— Innovation, Risk and Uncertainty theories,

Investment Analysis
Payback period; Average annual rate of return: Net present value; Internal rate

of return criteria; Cost-Benefit analysis.

Welfare Economics

Problems in measuring welfare; Classical welfare economics; Pareto's criteria;
Value judgment: Concept of a social welfare function; Compensation principle
— Kaldor, Hicks.



2,

Development Economics

Development and Economic Growth

Economic prowth and development; Factors affecting economic growth:
Growth models: Harrod-Domar, Solow, Meade and Mrs. Joan Robinson’s
growth model. .

Economic Development, Population and Institutions

Development and underdevelopment; Poverty — absolute and relative:
Measuring development and development gap — per capita income, inequality
of income and wealth-Ginni Coefficient: Human Development Index, Physical

Quality of Life Index and other indices of development; Concept and Role of
intellectual capital, Food security, education, health and nutrition in Human
Hesource Development; Population problems and growth pattern of
population; Theory of demographic transition; Population, Poverty and
environment; Economic development and institutions; Markets and market
failure; state and state failure; Issues of good governance.

International Aspects of Economic Development

International trade as an engine of growth; Static and dynamic gains from
trade; Prehisch, Singer and Myrdal theses vs, free trade; Export = led growth;
Balance of Payments; Tariffs and effective protection; Post-GATT international
economic arder; WTO and developing countries.

Macro Economic Policy and Economic Development

Role of monetary and fiscal policies in developing countries; Esternal
resources; FDI; Aid vs. trade; Technology inflow; MNC activity in developing
countries; IMF and World Bank polices in developing countries,

Indian Economy

Structure of Indian Economy

Basic features; natural resources —land, water and forest resources;
infrastructure development; National Income.

Population

Broad demographic features — population size and growth rates, sex
compoasition, rural-urban migration, occupational distribution; problem of
overpopulation; Population policies.

Was



Planning in India

Objectives; Strategy; Broad achievements and failures; New economic Refarms
— Lliberalization, Privatization and Globalization; Rationale behind economic
reforms; Progress of privatization and glebalization.

Agriculture

Mature and importance; trends in agricultural production and productivity;
factors determining productivity; land reforms; New Agricultural Strategy and
Green Revolution; Rural credit, Agricultural marketing.

Industry

Industrial Development during the Planning period; Industrial Policy of 1948,
1956, 1977 and 1991; Industrial Licensing Policy, MRTP Act, FERA and FEMA;
Growth and Problems of small- scale industries; Role of Public sector
enterprises in India’s industrialization.

External Sector

Role of Foreign Trade; Trends in Exports and Imports; Composition and
diraction of India's Foreign Trade; Balance of Payment Crisis and the New
Economic Reforms — Export promotion measures and the New Trade Policies;
Foreign Capital — FDI, AlD; Multinational Corporation {MNCs)

important Areas of Concern

Food Security; Poverty and inequality; Unemployment; Rising Prices; Industrial
relations.

Basic Features of the Jharkhand Economy
Demography; Agriculture; Industries; State Economic Policy.

. International Economics
Importance of Trade and Trade Theories

Importance of the study of interpational economics; Inter-regional and
international trade; Theories of Absolute cost advantage, Comparative caost
advantage and Opportunity cost; Hecscher-Ohlin Theory of trade- its main
features, Assumptions and Limitations.

5
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Gains from Trade

Gains from Trade — their measurement and distribution; Trade as an engine of
economic growth; Concepts of terms of trade and their importance in the
theory of trade; Doctrine of reciprocal demand - its importance and
limitations in the theory of trade.

Tariffs and Quotas

Types of tariffs and quotas; their impact in partial equilibrium analysis; Free
trade and policy of tariffs in relation to economic growth with special
reference to India; Concept of optimum tariff,

Balance of Trade and Balance of Payment

Concepts and components of Balance of Trade and Balance of Payment;
Equillbrium and disequilibrium in Balance of Payment; Consequences of
disequilibrium in Balance of Payment; Various measures to correct deficit in
the Balance of Payment; Relative merits, demerits and limitation of
devaluation; Cancept and implications of Foreign Trade Multiplier; Functions
of IMF, World Bank and GATT/WTO, Reforms of the Intemational Monetary
System in India.

. Public Finance

Nature and Scope of Public Finance

Meaning and Scope of public finance; Distinction between private and public
finance; Public goods vs. private goods; The principle of Maximum S5ocial
Advantage; Market failure; Role of the government.

Public Expenditure

Meaning, classification and principle of public expenditure; Canons and effects
of public expenditure; Trends in public expenditure and causes of growth of
public expenditure in India.

Taxation

Sources of public revenue; Taxation = Meaning, canons and classification of
taxes; Division of tax burden — the Benefit and Ability-to-Pay approaches;
Impact and incidence of taxes; Taxable capacity; Effects of taxation;
Characteristics of a good tax system; Major trends in tax revenue of the central

and state governments in India.

B B |
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Public Debt and Financial Administration

Sources of public borrowing; Effects of public debt; Methods of debt
redemption: The Public Budget and its kinds; Economic and functional
classification of the budget.

Quantitative Technigues

Basic Concepts

Variables, Sets, Functions, Equations, ldentities, System of Equations,
Application of Straight line system, slope of the line, Homogeneous function,

Calculus

Differentiation of function; maxima and minima; Elasticity; Equilibriom of a
firm and consumer; Interrelationships among total, Marginal and average cost
and revenues; Constrained optimization problem; Integration of a function,
Consumer’s and producer's surplus.

Matrix and Determinants
Various types of matrices, determinants, inverse of a matrix, Cramer’s rule,

Input-Output analysis: Simple Static Model; Concept of Linear Programming,
Graphic method of solution,

Introduction to Statistics

Basic concepts: Population, sample, Parameter, Freguency distribution,
Cumulative frequency; Graphic and diagrammatic representation of data,
Technigues of data collection; Sampling vs. census method; Primary and
secondary data.

Central Tendency and Dispersion

Measures of Central Tendency- Mean, Median, Mode, Geometric mean and
Harmonic mean; Measures of dispersion-Range, Mean deviation, Standard
deviation, Coefficient of variation, Quartile deviation, Skewness and Kurtosis,

Correlation and Regression

Correlation; Coefficient of Correlation — Karl Pearson and Rank Correlation,
Partial and Multiple Correlation Analysis; Regression Analysis — Estimation of
Regression line in a Bivariate Distribution, Least Square Method, Interpretation
of Regression Coefficients.



Time Series and Index Numbers

Time Series Analysis — concepts and components; Determination of Regular,
Trend and Seasonal indices; Index Numbers — concepts, Price relative, Quantity
Relative, Value relative; Laspeyer's, Paasche's and Fisher's indices; Family
Budget Method, Problems in the construction and limitations of Index
Numbers, Test for ideal Index Number.

Probability and Distribution

Probability: Concept and Rules of probability (addition and multiplication);
random variables, mathematical expectations, Theoretical distributions-
Binomial, Poisson, and Narmal: their properties and uses.

. History of Economic Thought

Early Period
Mercantilism: main characteristics; Thomas Munn-Physiocracy: natural order,
primacy of agriculture, social classes, Tableau Economigue, taxation, Turgot —

Economic ideas of Petty, Locke and Hume.

Classical Period

Adam Smith — division of labor, theory of value, capital accumulation,
distribution, views on trade, economic progress; David Ricardo - value, theory
of rent, distribution, ldeas on economic development and international trade;
Thamas R. Malthus - theory of papulation, Theory of glut; German romantics
and socialists — Sismondi, Karl Marx — Dynamics of social change, Theory of
value, Surplus value, profit and crisis of capitalism; Economic ideas of 1.B. Say,
1.5, Mill; Historical 5chool-5enior, List.

Marginalists

The precursors of marginalism - Cournot, Thunen, Gossen; the Marginalist
revolution, Jevons, Walras and Menger; Bohm-Bawark, Wicksell and Fisher:
the rate of interest — Wicksteed and Weiser; Distribution — Marshall as a great
synthesizer; role of time in price determination, economic methods, ideas on
consumer's surplus, elasticities, prime and supplementary costs,
representative firm, external and internal economics, quasi-rent, organization
as a factors of production, nature of profits; Pigou: Welfare Economics;

Schumpeter: role of entrepreneur and Innovations.

yge
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Keynesian ldeas

The aggregate economy, Liquidity Preference Theory and Liguidity Trap,
Marginal Efficiency of Capital and Marginal Efficiency of Investment. Wage
rigidities, under-employment equilibrium, role of fiscal pelicy: deficit spending
and public works, multiplier principle, cyclical behavior of an economy,
uncertainty and role of expectations.

Indian Economic Thought
Modern Economic ideas: Naoroji, Ranade: Economic ideas of Gandhi; Village,
Swadeshi, Place of machine and labor, Cottage industries, Trusteeship.

8. Optional Paper (Any one of three groups)

Group 1 -Mathematical Economics and Econometrics
A. Mathematical Economics
Quantitative Methods

Variable, Constants and Parameters; Simple functional relationship and their
graphs; Elementary ideas of differential and Integral Calculus; Matrix and
determinants; selution of simultaneous equation; guadratic equation;
difference and differential equation,

Consumer Theory

Utility function; budget line; constrained optimization; consumers equilibrium;
Income effect, substitution effect; Slutsky equation; derivation of Demand
curve; elasticity of demand; consumers surplus.

Theory of Production

Properties of production function — homogenous and non-homogenous: Cobb-
Douglas, CES, Returns to Scale; Technology progress and production function;
choice of optimal combination of factors of production; cost and revenue
functions, derivation of cost curves; relation between total, average and
marginal cost and revenue: producers surplus; production possibility curve;
adding-up theoram.

Market Structure/Pricing



LA

Concept of equilibrium; equilibrium of the firm under perfect competition;
Monopoly; Price discrimination; Monopolistic Competition; subsidies and
taxes; economies of scale; market equilibrium.

Input-Output Analysis, Linear Programming

Input-Output analysis; the simple closed and open model; linkages, concepts
and measurements; dynamic Input- Output model; Linear Programming -
basic concepts, primal and dual, basic theorems of Linear Programming;
graphical metheod.

Game Theory
Intreduction and concepts — simple and mixed strategy; saddle point solution;
prisoner’s dilemma; payoff matrix of a game - two-person- zero-sum game.

B. Econometrics

Introduction

Definition and scope of econometrics; The methodology of econometric
research; specification and estimation of an econometric model; consistency
and sufficiency.

Simple Regression Analysis and Theoretical Distribution

Stochastic vs. Deterministic relationship; Correlation and Regression;
Coefficient of determination; Estimation of an equation; Theoretical frequency
distribution and application of Binomial, Poisson and Normal: testing of
Hypothesis, Type | and Type Il errors, Standard Error, Tests based on Z,t,X2 (Chi
Square} Statistics.

Estimation Theory
Ordinary Least Square |OLS) Method- assumption; Gauss-Markov Theorem;
Testing of regression coefficients; Test for regression as a whole, F test,

Problems in OLS Estimation

Problems of  heteroscedasticity, Auto-Correlation  (first  order),
Multicollinearity-their consequences, tests and remedies.

Application of Econometric Methods

Production and cost functions and consumption functions.

Group 2- Demography and Agricultural Economics



A. Demography

Introduction

Population study and demography; its relation with other disciplines; Theories
of population — Malthus, Optimum Theory of population and Theory of
demographic transition; historical evidence of population growth in developed
and developing countries.

Sources Of Demographic Data In India

Sources of Demographic data in India; Census-Civil Registration System and
Demographic Surveys, National Family Health Survey |, Il and lli-their relative
merits and demerits.

Techniques of Analysis

Crude birth and death rates; Age specific birth and death rates; Standardized
Birth and death rates; Study of fertility; Total Fertility Rate, Gross
Reproduction Rate and Met Reproduction Rate:; Study of marital status: Life
table- meaning of its columns and its uses; Reproductive and child health in
India; Temporal and Spatial variation in sex ratios.

Population Projection

Technigues of population projection; Concept of stationary, stable and quasi-
statlonary population, ageing of population in India, changes In family
structure and old age security.

Population Policy

Salient features of population census of 1991,2001 and 2011; evolution of
population policy in India; shift in policy-focus from population control to
family welfare and to women empowerment; Population- health, poverty and
environment linkage in India; The New Population Policy.

B. Agricultural Economics

Rural Economy of India

Structure of the Indian economy: place of agriculture in rural economy;
compesition of the Indian rural economy: Farm sector and non-farm sector,;
diversification of agriculture: agriculture and allied activities [(Fisheries,
horticulture, floriculture); Forestry in India: its growth, problems and state

(TRE!



policies; cattle wealth of India and dairying;, rural industrialization: food
processing and agro based industries; development of rural infrastructure,
Development of Agriculture

Role and Importance of Agriculture in Economic Development: Linkages
between the Agricultural Sector and the Non Agricultural Sector, Changing
nature of linkages, Agricultural resources in India: Land utilization, Cropping
pattern; Irrigation in India; Trends in Agricultural Growth and Agricultural
Productivity,

Agrarian Relations and Land Reforms in India

Agrarian relations: historical evolution and land reforms program during
1950°s and 1960's: Land Reforms: Programs and performance during the
1970°s and after.

Technological Change in Agriculture

Technology in Agriculture; Traditional techniques and practices; HYV seeds-
fertilizer, Water technology (Green Rewvolution); Sustainable agriculture;
Emerging trends in agricultural technology; Dry land farming; Use of bio-
technology technigques.

State and Agriculture-I

Agricultural finance in India: Importance, Types of requirements; Sources:
Non-institutional and institutional; Existing rural credit delivery system (multi
agency approach);, Agricultural marketing in India, Markets and marketing
functions, Regulated Market, Role of cooperatives in agriculture,

State and Agriculture-ll

Agricultural planning in India: Decentralized Planning and Indicative Planning;
Incentives in Agriculture: Price and non-price incentives; Input subsidies;
Agricultural Price Policies (APP), Nature of demand and supply of agricultural
products, Need for state intervention; Food security in India and Public
Distribution System.

Fifty Years of Indian Agriculture

An  overview of agriculture development; Under-employment and
Unemployment in the rural economy; Globalization of Indian Economy and its
effects on Indian Agriculture.

Wi



Group 3- Industrial Economics and Banking & Financial Institutions

A. Industrial Economics
Introduction

Industry and Economic Development; Industry and Sectoral linkages; Industrial
classification.

Industrial Organization And Ownership Structure
Public, Private, Joint and Cooperative sectors; Private corporate sectar; MNCs
and their role: Industrial competition and monoepoly; Corporate Governance,

Pricing of Industrial Products
Industrial pricing and market structure; Pricing in India

Location and Dispersion
Locations of industries; Theories of location; Diversification; Integration and
merger of industrial units; Dispersion and problems of Regional Imbalance.

Composition of Industrial Sector

Significance of size; Major large scale industries = Sugar, Cement, Cotton, lron
and Steel, Jute, Agro Processing Industries; Small-scale industries; Cottage and
Village industries and Rural industrialization; Emerging global competition and

Indian industry.

Industrial Productivity

Concept and measurement of productivity — Productivity in Indian industries;
Industrial sickness; Under-utilization of capacity - Factors accounting for it and
CONSEGUENCES.

Financing of Industry
Mode of financing — Equity and Debt; Institutional Finance; Bank Finance.

Indian Industry in the International Context

Globalization and Indian Industry; International competitiveness of Indian
Industry; Privatization and issues relating to Disinvestment Paolicy.

Industrial Development in India



Industrial Structure at the time of Independence; Industrial Policy (Role of
State); New Industrial Policy and Economic Reforms; Industrial Growth and
Pattern,

Industrial Labor

Structure of Industrial Labor; Employment dimensions of Indian industries,;
Industrial Legislation; Industrial Relations; Exit Policy and Social Security;
Wages and problems of bonus.

B. Banking and Financial Institutions

Money and Commercial Banking

Meaning, functions and kinds of money; Components of supply of money;
Money Market and Capital Market; regulated and unregulated credit market;
Features of a developed money and capital market; Importance of financial
system in India; Functions, types and objectives of Commercial Banks; The
liabilities and assets of Banks, Role of Commercial Banks before and after
nationalization in economic development in India; Mechanism of credit
creation by the commercial banks; purpose and limitations: Pre-requisites of a
sound commercial banking system; A brief review of the measures taken to
liberalize the financial system- Direction of future reforms.

Financial Institutions in India

Functions and Growth of financial institution in India; Functions and objective
of Central Bank; Instruments of credit control = Quantitative and Qualitative
methods — Bank Rate Pelicy, Open Market Operations, Variable Reserve Ratio
and Selective Methods; Role and functions of the Reserve Bank of India;
Development and regulatory of RBI; Objective and limitations of Monetary
Policies; Inflation — types, causes, effects of inflation on different sectors of the
economy; Demand-pull and cost-push inflation; Measures used by RBI to
control inflation; Recent Monetary Policy of RBI; Banking and Financial System
Reforms and their impact on economic growth in India; Structure of
Cooperative Institutions and Development Banks in India — their objectives,
role and limitations; definition and types of NBFIs, viz. Mutual Funds, LIC,
Investment Companies, Venture Capital, growth and importance; Recent

i



measures taken by the RBI and SEBI to regulate their working in the sound
monetary management of India.

Financial Markets

The structure of financial markets: Call-money, Treasury Bills and Commercial
Bills; the stock-market and market for Gilt-edged securities; Unregulated credit
markets; Financial Sector Reforms in India; SEBI and working of Capital
Markets in India,

Foreign Exchange Market

Foreign exchange; Foreign Exchange Rate; Foreign Exchange Market —
concepts of Spot Exchange Rates and Forward Exchange Rates; determination
of exchange rates under Fixed and Flexible Exchange Rate Regimes and role of
hedging in the determination of Exchange Rates; Euro Dollar Market — its role
and significance,



POLITICAL SCIENCE

BASIC PRINCIPLES OF POLITICAL THEORY
1. Mature and Significance of Political Theory
2. Power and Authority
3. State : Origin and Development
4, State : Nature and functions — Liberal & Marxist
5. Sovereignty : Monism and Pluralism
6. Citizenship ,Right and liberty
7. Equality and lustice
8. Democracy : Elitist and Pluralist view
9. Welfare State : Growth and Functions
10.Development : Social, Economic and Political

INDIAN POLITICAL THOUGHT
1. Sources of Indian Political Thought.
2. Political thought in Ancient India.
3. Kautilya.
4. Dayanand Saraswati and Swami Vivekanand.
5. Tilak and Gokhale.
6. Aurobindo Ghosh.
7. M. N. Roy.

8. Mahatma Gandhi.

9. B. R. Ambedkar

10.). L. Nehru, R. M. Lohia, Acharya Narendra Dev and I. P. Narayan.

INDIAN GOVERNMENT AND POLITICS

1. The making of India’s constitution and its sources.

2. Basic features of India's constitution.

3. Preamble, Fundamental Rights and Duties and the Directive Principles of
State Policy.

4. Union Government : President Parliament,Cabinet and Prime Minister

2. The 5tate Government : Governor, Council of Ministers and the Chief
Minister.

6. Center- State Relations.

7. Supreme Court .

B. Political Parties: National and Regional Parties.
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The Election Commission.

10.Major issues in Indian Politics.

a) Caste

b} Religion

€] Language
d) Regionalism

COMPARATIVE GOVERNMENT AND POLITICS
{Gavernment and Politics of U.K., U.5.A. France & Switzerland)

i 8
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Comparative Politics : Meaning and Scope.
Approaches to the Study of Comparative Politics.
Constitutions and constitutionalism.

Constitutional Structures; Executive, Legislature and Judiciary.

Paolitical Culture and Political socialization.
Political Parties and party Systems.
Interest groups and Pressure groups.
Local Governments,

. Procedure of Constitutional Amendment.

1{] Socio — Economic bases of the constitution,

PUBLIC ADMINISTRATION

1.

Meaning, Nature and Scope of Public Administration.

2. Evolution of public Administration as a Discipline.

S B R

New public Administration,

Politics and Administration.

Methods of study of Public Administration.
Development Administration.
Bureaucracy.

Budgeting.

. Legislative control over Administration,

lﬂ- ludicial Control over Administration.

INTERNATIONAL POLITICS

1.

2. International Politics: Growth & Development , Utility of its study

International Politics: Concept, scope and distinction between International

Relations and International Politics.

3. Thearies of International politics: Idealist B Realist.

Wi



Mational Power: Meaning and Elements.

Balance of power.

MNational Interest.

Collective Security.

Impact of unipolar world on world order,

Issues of International politics: Terrorism and Cross Border Terrorism.

b e

WESTERN POLITICAL THOUGHT

1. Plato = Justice, Education, Communism & Philosopher King.

2. Aristotle — Nature and purpose of the State, Revolution, Citizenship &
Slavery,
Machiavelli — Human Nature, Religion & Marality,
Hobbes — Soclal Contract, Soverelgnty & Individualism.
Locke-Social Contract ,Theory of consent & Natural Rights.
Rousseau — Soclal Contract & General Will.
Bentham = Utilitarianism.
1.5. Mill = Liberty, Representative Government & Departure from
Bentham's Utilitarianism.
9. {a) Hegel — Dialectics & State

{b) T.H. Green - Idealism & Right of Resistance.
10. Karl Max — Theory of class Struggle & State.

ol Bl

MAJOR ISSUES IN CONTEMPORARY POLITICS
1. Post Cold War world : Issues and Concerns.
2. Brandt Report and its Effect.

Globalization and Liberalization.

Environmental Concerns.

Human Rights,

Women's Empowerment.

The Challenge of Terrorism,

Process and Problems of Democratic Expansion.

oo Bt LB L

POLITICAL IDEOLOGIES
1. Political Ideclogies : Meaning and content.
2. Liberalism.
3. Communism.
. 4. Democratic Socialism.
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Fascism and MNational Socialism.
Anrachism,

Confucianiam.

Gandhism.
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GEOGRAPHY

Introduction to Geography

1.
2.
3.

% N o5

Introduction; The Nature of Geography : objective and relevance.

Place of Geography in the classification of sciences.

Geography : Major Themes & sub-Themes : Geography as

The study of environment. man-environment relationship; Ecology and
ecosystem,

Environmental determinism; possiblisrn, neo-determinism

Dualism in Geography: Systematic/ Regional; Physical/Human,

Recent trends in Geography with special reference to India.

Imperatives for the future career opportunities for Geographers
introduction to modern techniques, use of Air Photos and Satellite
Imageries; Remote sensing as a tool for data generation and mapping:
Computer- Cartography.

(Applied Geography)

1.
2.

3.

Nature, Scope and content of Applied Geography

Issues related to variations in Physical Environment Variation in land quality
affecting agricultural productivity.

Environmental degradation, Environmental disaster and Environmental
Management.

4. Issues related to human resources: Carrying capacity of the earth
5. Spatial Inequality: Cause and Consequences.
B. Environment and 5Sustainable Development with a focus on Man-

Environment relationship.

PHYSICAL GEOGRAPHY
(ELEMENTS OF GEOMORPHOLOGY)

1.

6.

Geological Time Scale and Earth’s Interior.

2. Wegener's theory of Continental Drift and Plate Tectonics.
3.
4
5

Earth’'s Movermnents: Organic and Epeirogenic,

. Isostasy: Earthguakes and Volcanoes.
. Geomarphic Agents and Processes: Evolution of landscape: Concept of

cycle of erosion, interruptions of cycle of erosion.
Fluvial, Arid and Glacial cycle of erosion.

—
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7. Karst and coastal landscape.
8. Application of geomorphology to human activities; Settlement; transport,
land use mining.

(CLIMATOLOGY & OCEANOGRAPHY)
1. Weather and Climate: Elements of weather and climate.
2. Composition and structure of Atmosphere.
3. Air Masses and Fronts.
4. Atmospheric Disturbances: Tropical and Temperate Cyclones.
5. Climate Classilication; Basis of koppen's classiflication & Types
6. Role of Climate on Human Life, Atmospheric Pollution And Global Warming.
7. Surface Configuration of Ocean Floor: Continental Shelf and Continental
Slope.
B. Relief of the Atlantic, Pacific and the Indian Ocean
9. Distribution of Temperature and Salinity of Oceans,
10.Marine deposits and Coral Reefs,

Geography of India
1. India in the context of South east and South Asia; India a land of diversities:
unity within diversities.
2. Major terrain elements of India their role in shaping physical landscape of
India.
Drainage systems of India and their functional significance.
Regional and seasonal variations of climate = Climatic regions of India.
The Monsocon, Western and Northwestern disturbances.
Soil types of India — their distribution and characteristics.
Vegetation types and their distribution, Forest resources.
Minerals and power resources- The status of their use and need for
conservation,
9. Spatial distribution of population and density, Socio- economic implication
of population explosion; urbanization,
10.Regionalization of Indian agriculture and typology.
11.industrial reasons of India and their Industrial structure.
12.8asic regional divisions of India- macro, meso and micro- reglons of India

N mu s W



REGIONAL GEOGRAPHY OF JHARKHAND
1. Physical setting.
2. Resources; Forest and Minerals.
3. Agriculture resources and Praoblems.
4, Industrial Landscape and Prospects of Industrial Develcpments.
5. Habitat and Economy of Santhal, Munda, Oracn.
6. Tourism and its prospects.

WORLD REGIONAL GEOGRAPHY

1. Asia:. Physical, Economic and Demographic characteristics, Physical-
Structure, relief, climate, Vegetation. Economic- Agriculture, minerals,
power resources, industry. Demographic- Distribution, Density, Growth.

2. Regional study of East Asia,

3. Europe: Physical, Economic and Demographic

4. Regional studies of British Isles.

5. North America: Physical Economic and Demographic

6. Regional study of New England.

7. South America ;| Physical, Economic and Demographic

8. Regional Study of Chile.

9. Australia and New Zezland: Physical, Economic and Demeographic

10.Regional study of New Zealand.

11.Contemporary Issues in World Geography. Ecography, W.T.0 and UNEP
(U.N. Environmental Programme].

HUMAN GEOGRAPHY
1. Nature and scope of human geography. Branches of human geography,
2. Primitive life-style of mankind and subsequent migration.
3. Division of Mankind : 5patial distribution, Physical and social profile of racial
Broups.
4. Ethnic groups: tribals group in the world and in India;
5. Early economic activities of mankind: food gathering, hunting, Fishing and
veg- culture, shifting cultivation
6. Human adaptation to the environment:
(1] cold region- Eskimo;
(i) hot region- Bushman/.
7. Plateau — (1) Gonds (ii} Mountain — Gujjars,



9.

Distribution of population; world distribution pattern — physical, Economy
and social factors influencing spatial distribution.

Concept of over population, under population and optimum population,
Zero Population Growth.

10.Migration — Internal (India) and International.
11.Population regions of India.
12 Problem of over population of India and remedial measures.

RESOURCE AND ENVIRONMENT

1. Meaning, nature and components of resources, and environment.

2.

B.

9

Resources and environment interface.

Classification of Resources: renewable and non- renewable: Biotic (forests,
wild — life, live stock, fisheries, agricultural crops) and Abiotic (land, water,
mineral).

Distribution and utilization of water, minerals (Iron ore, Manganese, Copper
and Mica), and energy resources, their economic and environmental
Significance,

Types and distribution of forests, flora, fauna and fisheries- their economic
and environmental significance and conservation.

Major soil types and their distribution; problems of soll erosion and soil
Conservation.

Number, density, growth and distribution of population, population
pressure and resource utilization.

Classification of Environment: Natural and Human. Man environment
interrelations and environmental hazards.

Emerging environmental issues: population explosion; deforestation and
Global warming.

Conservation of bio — diversity.

10.5ustainable development,

BIOGEOGRAPHY
1. Definition, scope and significance of Biogeography;

2
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Basic ecological principles: Bio energy cycle in the terrestrial ecosystem:;
Energy budget of the Earth.

Trophic levels and food chain; concepts of Biome. Ecotone and Community.
Origin of fauna and flora; major gene-centers: Domestification of plants
and animals and their dispersal agents and roots.



Distribution of plant life on the sarth and its relation to soil, Climate and
human activities.

Geographical distribution of animal life on the sarth and its relation to
vegetation types, climate and human activities.

Communities: nature of communities and ecosystems; bio diversities and
hurman induced community change, habitat decay and conservation.
Industrial effluent and its effect on fresh water and marine bioclogy;
Management practices {special reference to India).

. Study of any two of the following ecological regions of India in relation  to

their plant and animal life, their interrelations, problems, conservation and
Management: (a) Mangrove (b)Tropical rainforest (c) Desert (d) Mountain
{e} Fresh water and (f) Marine.

POPULATION GEOGRAPHY
1. MNature, scope and contents of Population Geography; Sources of data.
2. Spatial pattern of population— distribution, density and growth of

-
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Population.

Determinants of world regional patterns, the Indian scene.

Composition of population: Age and Sex composition: rural-urban
Compaosition; economic composition in India.

Determinants, world regional patterns; composition of population in India.
Migration: classification, determinants and conseguences of migration.
Waorld regional patterns and migration in India.

Population and environment Interface: Cause—effect syndrome; global and

Indian profile.

L
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HISTORY

' L
I HISTORY OF INDIA FROM THE EARJEST TIMESTO C.A.D. 650

1z Sources and Approaches to Ancient Indian History Source : literature;
archaeclogy,; epigraphy; numismatics.

F Protohistory :The Harappan Civilization-origin, distribution, major sites
{Mohenjodro, Harappa, Kalibangan, Lothal, Dholavira), agrarian base, craft
production and trade, religious beliefs and practices.

3: Background to the emergence of early historic India:5ociety, sconamy, polity and
refigions as reflected in Vedic literature.

4; Janapadas and Mahajanapadas ;Early monarchical states and gana-sanghas, Craft
Froduction, trade and coinage.

6: The Mauryan Empire Nature and bases; Chandragupta Maurya, Career and
Achievements, political and cultural Ashoka's Dhamma-its nature and
propagation; society economy and art and architecture.

FH Post-Mauryan Developments (CB.C. 200- A.D. 300)

4. Invasions and their Impact : Greeks and Kushanas,

b. Polity ; Post Mauryan polities with special referen_ce to the Kushanas and
Satavahanas; - Chola.

. Econamy @ Land grants and agricultural expansion; urban growth; craft
production; trade routes; coinage and currency; Indo-Roman trade.

d. Society ; peasanatization of tribes; assimilation of incoming people.

e. Religion : spread of Jaimism and Buddhism; emergence of the Mahayana
Buddhism; Vaisnava and Saiva forms of worship; beginning of the Tantric
practices.

f, Culture; art and architecture; sculpture: literature; scientific and technical
treatises.

g. Sangam Age: Society, language and literature.

8:  Ageofthe Guptas
a.  State and administrative institutions.

b. Social and economic changes with special reference to urban patterns :

agrarian structure: land grants; coinage and currency system and trade.

¢, Cultural developments; art; architecture; sculpture; paintings; Hterature;

religion and the Sansknt theatre,
9: Post Gupta Period
a. Harshavardhana : Political system and administrative institutions.
b, Cultural develapments with special reference to art and religion.

i History of Modern Europe [CAD 1789-1945]

a. French Revolution: crisis of the ancient-regime; intellectuval currents;
participation of social classes.
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b. Emergence of Mapoleon Bonaparte : expansion, consoiidation and
% downfall; and the Congress of Vienna, 1815.

€. Social and Political developments, 1815-1848 : Metternich — sodal:
political and intellectual currents; revolutionary movements of 1830 and
1848 A.D.

Unification of Italy and Germany.

a. Eurcpe between 1871-1914: Bismarck in diplomacy and system of
alliances; Warld War L- causes and result

b, Europe 1914-1945: RAussian Reveolution, 1917; Peace settlements and
post-1313 world under economic crises; the Great Depression and
recovery; Fascism and Nazism; Causes of result of World War I,

HISTORY OF INDIA : [CAD 650 TO 1550]

: e CAD 650-1260
a. Arab invasions : Ghaznavid and Ghorid invasion: nature : and impact.
b. Pratiharas, pallav, Rashtrakutas, Cholas. Administration art and
architecture of pallavs Rashtrakutas, Cholas.
Economy ;
a. Land grants and Agrarian system changes in l[and tenure; peasants.
b. Urban centers, trade and trade networks; coinage and currencies ; crafts,
guild and industries.
Culture
a, Literature : rise and growth of regional languages.
b. Art, architecture, paintings, sculpture.
c. Science and technology.

2:  Sultanate from A.D. 1200 to 1550
d. Sources of sultanate period
b. Paolitical Structure : theories of kingship, central structure and military
organization; iqta; territorial changes; Mongol threat.
€. Society — Nobility elass and position of woman
d. Economy- Position of peasant & Trade and commerce
Religion and Culture :-
a8, Sufism: doctrines; Silsilas and Practices.

b. Bhakti movements; Nathpanthisl Kabir, Nanak: and the Sant traditional.
. Sultanate Architecture.

EH Regions

Societies and Political Formations : A regional perspective -
a. Rajasthan
b. Vijaynagar

Sacieties and Economy: A Regional Perspective:-
a. Vijaynagar Economy- Trade and commerce
b, Bahamanl Society, Culture and Economy.
€. Trade and urbanization with special reference to South India.
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d. Religious cults: Vaishnavite movements in eastern India; Jagannath in
Orizsa and cult Ramanu), Ramanand, Chattanya.

€. Reglonal art and architectural forms.,

Il HISTORY OF CHINA AND JAPAN [CAD 1840-1949]

1: China
a. China as an informal colony:
R Opium wars; treaties with imperialist powers; and struggle for
conciskons in China.
ii. Increasing western economic interests.
il COpen door paolicy.
b. Emergence of nationalism in China;
I Boxcer raballion and its consequences,
i Reforms of 1901-08.
il Revolution of 1911 Role of social classes; sun Yat Sen principles
and politics; emergence of the republic
¢.  NMationalism and communism in China,
® HNature of industrialization and changing social structure;

ik, EMT and the first united front.
iil. Chinese Revolution = ideology, causes and significance,
¥ e Japan
a. Meiji Restoration : And processes of modernization-Social, military,
political and economic
b. Emergence of lapan as an imperial power; Sino-lapanese relations:
Anglo-Japanese alliance; Russo-lapanese war (1905) W Manchurian
Crisis second, Sino-Japanese war.
c. Japan and World War its consequences.

IV HISTORY OF INDIA [UPTO CAD- 1550 - 1750]

T The Mughals

a. Sources of mughal india

b. Source; Abul Fazl, Badauni, Bernier,
2 Polity

a. Evolution of the administrative system; Mansab; and Jagir.

b. The Mughal ruling classes; nobility; and zamindars.

. State and religion : Akbar's religious wdeas; Sulh-I-kul; relations with
religious elites; Aurangzeb’s relations with religious groups and
institutions.

3: Rural Economy and Society

g, Agricultural production; management of water resources; agricultural

technology and crop patterns and role of the state;
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b. Agrarian structure; land ownership and rights: revenue system; the village
community; ond pessantry Trade routes and the patten of indernal
COMMETce,

Urban Centers

a.  Administration of cities and towns,

b. Urban economy; crafts; industries; organization of production; imperial
karkhanas and textiles.

€. Urban Social Structure : Merchant communities; bankers; artisans;
craftsmen and labors.

Cultural Developments

a. Lanpuage and Literature

b. Architecture and painting
Decline of the Mughal Empire and Emergence of Successor States
Religion and Culture

a. Sant Tradition; Vaishnava Bhakti and its regional variants, sants and their
mults; shrines; and pilgrimages.

b. Formation of religious identities ; Sikh; Kabirpanthis and Dadupanthis.

t. Regional languages and culture.

HISTORY OF INDIA FROM [CAD-1750-1950]

1: Colonial State and its Ideciogy
a. Orientalism.
b, Utilitarianism.
. Colenial state's attitude to social institutions such as cast, tribe and
communities,
F Rural Econormy and Society
The rural agrarian social structure,
Land Revenue Settlements.
Commercialization of agriculture.
Peasants and landless labor.
Changing rural landscape and environment; the issues concerning
ferestry; and an environmental view of rural change.
.  The tribal dimension : the changing economy and society of the tribal
world.
3 Trade and Industry
a. Changes in the trading economy of India in the 18" Century : Surat,
Bengal, Coromandal; trade; and trade routes;
b. Banking - indigenous; and modem.
£.  Emergence of modem industries- Cotton; jute; and steel,
4: Cultural Changes and Social and Religious Reform Movements
2.  Rise of modern education; and press.
b. Socio-religious revivalist/reform movements.
. Women: Changing position and attitudes,

paAanow



5: Matlonalism
. a. Political ideology and organizations; formation of the Indian National
Congress.

b. MModerates and Extremists.

s Swadeshi movement

d. Revolutionaries.

e.  Emergence of Communal consciousness.

f. Gandhian ideclogy and movements;, Rowlett Act Satyagraha; Khilafat,
nor-cooperation; civil disobedience; Quit India; role of social groups
and classes,

h. Constitutional changes and response- Morley Minto Reforms; Gowt. of
India Act of 1919 Simon commission and Mehru Report; communal
Award; gove. of India Act, 1935, Warking of Provincial Ministries; Cripps
Mission; Wavell Plan and Cabinet Mission, Partition of India.

VL. History of Jharkhand [From the Earliest Times to 1947].

a. The Mundas and the Oraons Settlement in Chotanagpur:

b. Tribal Village Administration.

c.  The Nagabanshi Raj: Origin, Nature and Achievements.

d. Jharkhand Under Medicval Period.

I The Turko-Afgans.
. The Mughals.
£, British entry into Jharkhand and its early relations with the
Rajas of Palamau, Ramgarh and Nagpare.
I The Tribal Revalt of Chotanagpur [1831-32)
Il.  The Santhal Hul {1855-56)
. 1857 im Jharkhand.
Revivalls Movement in Jharkhand.
B Birsa Movement,
I, Tana Bhagat Movement.
E. Administration under the British Raj.

I Revenue Administration,
In. Judicial Administration.
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ODIA

I, History of ODIA Literature

Books

=

B Al LT B e

e e L R

Prachina Odisha

Lokasahitya

Charyapada

Matha sahityn

Sarala Sahitva (Mahabharata, BichitreBilanka Remayana, Laxmi Narayan Bachanika)
Panchiasakha Sahitva

Kabva Yuga o Reeti Sahitya

Prachina odia Gadyasahitya — Madalapanji, Rudra Sudhanidhi, Chatura Binoda
Modem Odia Literature ( Poetry. Fictions, Drama & Essavs)

or Reference:

Odia Sahityara Sankhiptz Parichaya

Odia Sahityara kramaparinama: Nilakantha Das

Odia Sahityara Sanskrutika Vikasdhara: Chittaranjan Das

Odia Sahityara Adya Parva: Surendra Mohanty

Odia Sahityara Madhya 0 Uttaramadhya Parva - Surendra Mohanty
Odia Sahityara Itihas - Surya Narayan Das.

Prachina Odia Gadyasahityara Swarupa: Kumuda Ranjan Panigrahi
Cidia Sahityara [tihas - Natabara Samantanay

. Sabajaru Sampratika - Nitvananda Satpathy

lﬂ Saturiru Sahashrabdi - Nityananda Satpathy

11 Adhunika Odia kabyadhara = Narendranath Mishra

12, Odia Reeti Kabyara Bhitti O Bhutl: Surendranath Nayak
13. Panchasakha Odia Sahitya - Debandra Mohanty

14. Odia Upanyasa - krushna Charan Behera

15, Odia Galpara Vikashdhara: Balshnav Charan Samal

16. Odia Natya Sahitvara Itihas- Hemant Kumar Das

I Odia Language and Script

d.

b

Origin and Development of Odia Script

Philology: Bhasa Paribar, Bhasa, Bhasara Utpattl Siddhanta, Bhasa Parivartanara
karana, Dhwani Parivawtanara Karana O Diga, Upabhasa.

Refenences.

Origin and development of Odia Script- Kunja Biharl Tripathy
Bhasa Vignyanara Ruparekha - Basudev Sahu.

Odia Bhasatatvara Bhumika - Bansidhar Mohanty
OUdia Bhasara Upabhasa - Khageswar Mahapatra
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v,

V.

VI

Ancient and Medienal literature
a. Poetry:
L. Srimad Bhagavata (Ekadasha Skanda) By Jagnnath Das
11, Rasa kallol -~ Dinakrushna Das
1.  Kishor Chandranana Champu - Baladev Ratha
V.  Samara Taranga - Brajanath Badajena

b. Prose:
L. Rudrasudhanidhi - Narayanananda Abadhoota Swaml
1. Chatura Binoda - Brajanath Badajena
Modern Poetry:
L Chilika - Radhanath Roy
L. Tapaswini - Gangadhar Meher

N Alekhika - Godavarish Mishra
Pieces to be studied - a. Abhiram Singh
b. Padmavati
. Arjun Singh
d. Kalijal
¢. Dukhidhana
V. Samukara Swapna: Radha Mohan Gadnayak
Pieces to be studied: a. Shriya Chandaluni
b. Jasma
¢. Rakta O Dugdha
Fictions: Novels and short stories
{a) Novels : 1. Chhamana Athagantha - Phakir Mohan Senapati
11. Matira Manisha - Kalindi Charan Panigrahi
111. Shasti — Kanhu Charan Mohanty
IV. Paraja = Gopinath Mohanty
V. Neelashaila - Surendra Mohanty
VL Jagnyaseni - Pratibha Roy
(b) Short-Stories - 1. Galpa Salpa (Part 1) - Phakir Mohan Senapati
I1. Monoj Dasanka katha O Kahani - Mano| Das
(Pieces to be studied - 2, 5, 22, 24, 30, 38)
Drama and one-act Play
(a) Drama : I. Konarka : Ashwini Kumar Ghosh
Il. Ghara Sansara : Rama Chandra Mishra
1. August 9 : Manoranjan Das
V. Bharasa : Gopal Chhotray
(b) One-act Play : (1) Nutan Ekanki - Nimai Charan Pattanayak
(Pieces to be studied.)
a. Sandhya Asarara Bhuta b. Aabiskara



Vil. Literacy Theories (Indian and Western)
5 a. Indian : 1. Rasa
Il. Reeti
. Guna
V. Dhwani
V. Bakrokti
V1 Ouchitya
b. Western: 1. Romanticism
1. Classicism,
111 Existentialism | Astitwavada)
IV. Progressive Literature (Pragativada)
Reference:
Alankara Prasanga : Govinda Chandra Udgata.
Sahitya Tatva : Prachya Paschatya : Jvotsnamayee Pradhan
Astitwavadara Marmakatha : Sarat Kumar Mohanty
Odia Pragativadi Sahitva - Bijay Kumar Satpathy
Odia Upanyasare Astitwavadi Chetana 0 Anyanya Prabandha -
Balakrishna Behera
Sahitvara Suchipatra : Hibhuti Pattanayak
Sahityara Ruparekha : Neeladri Bhushan Hanichandan &
Balakrishna Behera
VIl Udia Grammar
Karaka, Bibhakti, Sandhi, Samasa, Rudhiprayog, Chhanda, Alankara,

O I

-,

Reference Book ; Sarbasara Byakaran by Shridhar Das




BENGALI

Books Prescribed:

1.
2,

Balaka — Rabindra Nath Tagore.
Sanchita = Kaji Nazrul islam.

Pieces Prescribed;

~panoe

Kandari Hunsiar;
Fariyad;

Amar Kaifiat;
Samyabadi (Manus);
Sabyasachi;

Bidrahi,

latindra Math Sengupter Kavita Sankalan (W.B.S. Council)

Pieces Prescribed:

mhE AN oW

Banhi Stuti;

Lohar Byatha;
Haat;

Dukkobadi;
Sharsajyay Bhisma;
Samadhan;
lanmadine.

Madhukari-Ed. By Kabishekhar Kalidas Roy

Pieces Prescribed:
a. Srikshetra-Karuna Nidhan Bandopadhyay:

TFm AN T

Baikali-Satyendra Nath Dutta;
Mahakal-Kumud Ranjan Mallick;
Bede-Krishanadhan De;

Kala Pahar-Muohit Lal Mazundar;

Duiti Satya Bani-Jabananda Nanda Das;
Charaibeti-Ajit Dutta;

Aar Kichhu Mahi Sadh-Buddhadeb Basu;
Purane Kagajer Phiriwala-Premendra Mitra.

|
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Books Prescribed:
5. Krishna Kumari-Michael Madhusudan Dutta;
6. Achalayatan-Rabindra Nath Thakur;
7. Chatujje Banrujje-Amrit Lal Basu.
8. Manmatha Royer Ekankika-Ed.By Dr, Chitta Ranjan Laha.

Books Prescribed:
g, Bisbriksha-Bankim Chandra Chatterjee;
10.Chokher Bali-Rabindra Nath Thakur;
11.Charitrahin-Sharat Chandra Chatterjee;
12.Ganadevata-Tara Shankar Bandopadhyay.

Books-
13.Bangla Shityer Itihas-Adi Yug and Madhya Yug (from Charya Pad to Bharat
Chandra)
14, Bhasatatwa-Bhasa, Upabhasa, Dhwani Parebartaner Sutra (Dhara), Shabda
Bhandar; Shabdartha Tatwa.

Books Prescribed
15.Galpaguchehhal2nd vol.}-R.N, Tagore:
Stories prescribed-
a) Anadhikar Pravesh:  b) Atithi;  c)Didi; d) Dristidan;
&) Darpa Haran fl Manihara; E) Malyadan; h) Nisithe.
Books Prescribed
16.Kajjali-Parshuram (Rajeshekhar Basu)
17.Sheser Kavita-Rabindra Nath Thakur,
18.Pather Panchali-Bibhuti Bhushan Bandopadhyay.

Books Prescribed
19.Shrikrishna Kirtanar Banshi Khanda-Baru Chandidas Ed. By Dr. C.R. Laha
20.Madhya Yuger 5ahitya-Ed. By Dr. C.R. Laha;
21.Baishnab Pada Samput-Ed. By Dr. C.R. Laha; & Narayan Chakraborty;
Pieces Prescribed:
Sri Gouranga Lila Madhuri-Pada Sankhya.
i.  [Nidhu Bane Duhujane)
ii. [Gour Lila Darshne),
fii. (Gour Nahito Kemon Haito);



E3

Braja Lila Madhuri (Balya Lila)
Pada Sankhya-
1. {Amar Shapati Lage)
2. {Sridam Sudam Dam); Purba Rag O
Anurag Pada Sankhya 9 (Rupe Bharal Dithi);
Abhisar Pada Sankhya 6 (Mandir Bahir Kathin Kapat);
Prem Baichitta O Akshep Qnurag Pada Sankhya 3 (Sai Kato Ma Sahibo
Jatana)
Mathur Pada Sankhya 1 (Chira Chandan Ure Har Na Dela).
Sadhana O Prarthana Pada Sankhya -2 (Tatala Saikat Bari Bindu Sama).

Books Prescribed:
22 Sharmistha-Michael Madhusudan Dutta
23.5hri Madhusudan-Banaful (Balai Chand Mukhopadhyay)
24 Nabannya-Bijan Bhatacharya
25.Chhenra Taar- Tulsi Lahiri.

Books for Essay
26.Kamala Kanter Daftar-Bankim Chandra Chatterjee, pieces: Eka, Ekti Geet,
Amar Durgotsab, Biral, patanga.
27 Bichitra Prabandha; a) Pagal, b) Panero Aana; c) Kekadhwani;
d) Naba Barsah e} Sonar Kathi,
28.Prabandha Sangraha-Pramatha Choudhury
Pieces Prescribed:
Shishu Sahitya; Sabuj Patra; Sahitye Khela; Joubane Dao Rajtika &
Tarjama.
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English
Study Of English Literary Movements In Fiction And Texts
(Reading Fiction)
Literary Movements in English Novel

1: The Eighteenth Century Novel
a. The Picaresque Novel
b. The Epistolary Novel
c. The Gothic Novel

2: The Nineteenth Century Novel
The Historical Novel

The Social Novel

The Romantic Novel

The Realistic Novel

The Regional Movel

The Victorian Novel

e an oW

3: The Twentieth Century Novel
4. The Political Novel
b. The Stream of Consciousness Novel

Books Recommended :
1. A Short Histary of English Literature.
-By 5ir | for Ivans, Penguin Books, London, England
2. History of English Literature
-By Edward Albert, Oxford University Press, India, Kolkata
3. The Concise Cambridge History of English Literature
-By George Sampson, Cambridge University Press, New Delhi.
4, A History of English Literature
-By Legouis Cazamian
5. A Short History of English Literature
-By Blamires H, Methuen, London
6. A Short History of English Literature
-By Sanders, A., Oxford university Press, 1996.




IV-Fiction [Eighteenth Century)

Daniel Defoe- Robinson Crusoe

Samuel Richardson: Clarissa

Tobias Smaollet: The Adventures of Roderick Random

V-Fiction (Nineteenth & Twentieth Centuries)

1.

gh A B ) ha

lane Austen : Pride and Prejudice
Charles Dickens A Tale of Two Cities

Emily Bronte - Wuthering Heights
Thomas Hardy : The Mayor of Casterbridge
George Eliot - Silas Marner

Mrs. Dalloway - Virginia Woolf

Study of English Literary Movements in Poetry and Texts

1:Fr
1

F.
3
a

(Reading Poetry)

am the Renaissance to the Eighteenth Century:
. The Early Renaissance Poetry

. The Elizabethan Poetry

. The Metaphysical Poetry

. The Neo-Classical Poetry

Il: The Nineteenth & Twentieth Centuries:

1
Fd
3

. The Romantic Poetry
. The Victorian Poetry
. The Modern Poetry

Books Recommended :

1. A Short History of English Literature.

-By Sir | for Ivans, Penguin Books, London, England
2. History of English Literature

-By Edward Albert, Oxford University Press, India, Kolkata
3. The Concise Cambridge History of English Literature

iEL
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-By George Sampson, Cambridge University Press, New Delhi.

4. A History of English Literature
-By Legouis Cazamian
5. A Short History of English Literature
-By Blamires H, Methuen, London
6. A Short History of English Literature
-By Sanders, A., Oxford university Press, 1996.

a. Lyrical Poetry
i. John Donne - Lover's Infiniteness
il. Andrew Marvell : To His Coy Mistress
iii, Lord Byron When We Two Parted’
b.  The Sonnel :
. William Shakespeare Sonnets 29 & 130
ii. Elizabeth Barret Browning : How Do | Love Thee?
Lat Mea Count the Waye,
ili.  Mathew Arnold Shakespeare
IV
a.  The Elegy:
i. Thomas Gray Elegy Written a Country Churchyard
b. Satire :
i. Jonathan Swift A Satirical Elegy on the Death of a late
Famous General
ii. Samuel Johnson Fraom the Vanity of Human Wishes.
Vi
a. The Ode:

I, ST. Coleridge
Il. P.B. Shelley

l1l. John Keats

Dejection : An Ode
Ode to the West Wind
Ode on a Grecian Urn



Study of English Literary Movements in Drama and Texts

(Reading Drama)

Il : The Sixteenth & Seventeenth Centuries
a. The Shakespearean Drama
b. The Jacocbean Drama
¢. The Restoration Drama

Il : From Eighteenth Century to the Modern Times
a. Drama in the Eighteenth Century
b. The Modern Drama
¢. The Theatre of the Abusrd
{Edward Albee, Eugene lonesco, Samuel Beckett and others)

Books Recommended :

e

2,

A Short History of English Literature.

-By Sir | for lvans, Penguin Books, London, England
History of English Literature

-By Edward Albert, Oxford University Press, India, Kolkata

. The Concise Cambridge History of English Literature

-By George Sampson, Cambridge University Press, New Delhi,

. A History of English Literature

-By Legouis Cazamian

. A Short History of English Literature

-By Blamires H, Methuen, London
A Short History of English Literature
-By Sanders, A., Oxford university Press, 1996,

lil : Drama (The Elizabethan Age)
a. Macbeth — By William Shakespeara.
b. The Tempest — By Willlam Shakespeare.

IV : Drama (The Modern Age)
a. Candida- By G.B. 5Shaw
b. The family-Reunion-By T.5. Eliot



Study of English Literary Trends in Prose and Texts
[Reading Prose)

1: The Fifteenth, Sixteenth & Seventeenth Centuries
a. The Fifteenth Century Prose
b. The Elizabethan Prose
c. The Seventeenth Century Prose

2 : The Eighteenth, Nineteenth & Twentieth Centuries
a. The Eighteenth Century Prose
b. The Victorian Prose
c. The Modern Prose

Books Recommended :
1. AShort History of English Literature.
-By Sir | for Ilvans, Penguin Books, London, England
2. History of English Literature
-By Edward Albert, Oxford University Press, India, Kolkata
3. The Concise Cambridge History of English Literature
-By George Sampson, Cambridge University Press, New Delhi.
4. A History of English Literature
-By Legouis Cazamian
5. A Short History of English Literature
-By Blamires H, Methuen, London
&, A Short History of English Literature
-By Sanders, A., Oxford university Press, 1996.

3 : English Essayists
Edited by 5. K. Sinha (Oxford University Press, india, New Delhi)

Pieces Prescribed
a.  Of Studies- By Francis Bacon

b.  5ir Roger at Home — By Joseph Addison



Recollections of Childhood — By Richard Steele
On National Prejudice — By Oliver Goldsmith
Dream — Children : A Reverie — By Charles Lamb
On Familiar S5tyle — By William Hazlitt

s B O = B

4 : English Essayists
Edited by 5. K. Sinha |Oxford University Press, India, New Dalhi)

Pieces Prescribed
a. A Funeral-ByE. V. Lucas
On the Pleasures of No Longer Being Very Young — By G. K. Chesterton
On Superstitions — By A. G. Gardinar
On Holidays — By Robert Lynd
Traoper Silas Tomkyn Comberbacke — By E. M. Foster.
On Getting Off to Sleep — By 1. B. Priestley

moano

5 : Modern English Short Stories
Edited by Derek Hudson (Oxford University Press, 1962)

Pieces Prescribed
a.  The Duchess and the Jeweller - By Virginia Woolf
b. The Voice- By V. 5. Prichett
c.  Ewver Such a Nice Boy— By William Plomer
d. The Basement Room— By Graham Greene

Literature in the 20" Century & Literary Concepts

1: Poetry:
Prescribed Anthology of Poems | The Winged Word edited by David Green
macmillan Indian Limited 1977}

Pieces Prescribed :
When | was One —and Twenty By A. E. Housman
a. The Second Coming— By W. B. Yeats
b. The Death Bed - By Siegfriad Sassoon
c. The Dead - By Rupert Brooke



d. The Love Song of ). Alfred Prufrock By T, 5. Eliot
e. Insensibility — By Wilfred Owen
f. Lay Your Sleeping Head, My Love My Wystan Hugh Auden
g. Prayer Before Birth — By Louis Macneice
h. |think Continually of Thase Who were Truly Great — By Stephen Spender
. Wants — By Philip Larkin
j.  The Starlight Night = By G. M. Hopkins
Il : Fiction
i, Joseph Conrad : Heart of Darkness
ii. Graham Greene | The Quiet American
iii. V.5. Naipaul - A House for Mr, Biswas
Il : Drama
[ Samuel Beckett Waiting for Godot
i, T.S. Eliot r Murder in the Cathedral

IV : Non Fiction Prose

b
il,

Virginia Woolf : A Room of One’s Own
M. K. Gandhi : My Experiments with Truth

V : Literary Concepts

Dissociation of Sensibility, (ii) Objective Correative, (iii) Negative Capability,
[iv) Stream of Consciousness Technique, (v) Poetic Diction, (vi) Poetic
Justice, (vii) Decadence, (wiii) Formalism, (ix) Modernism, (x) Post-
Modernism, (xi) New Historicism, (xiiij The Marxist Approach, (xv)
Deconstruction , (xvi] Reader-Raspense Criticism, {xvii] Existentialism, [xviii)
Structuralism, (xix) Dadaism, (xx) Freudian Throught, (xxi) Absurdism, (xxii)
Colonialism, [(xxiil) Post-Colonialism, (xxiv] Post-Structuralism, ([xix)
Dadaism, (k=) Freudian throught, (xxi} Absurdism, (xxii) Colenialism, {xxiii)
Post-Colonialism, (xxiv) Post-Structuralism, (xxv) Symbolism [xxvi)
Transcendentalism, (xxvil) Stock response, (xxvilil Positivism, [xxiv)
Psychoanalytic Criticism, (xxx) Surrealism,

Books Recommended :

1. NTC's Dictionary of Literary Terms



-By Katheleen Morner & Raulph Rausch NTC Publishing Group,

IIlinois, USA 1998
2. A Glossary of Literary Terms

-By M.H. Abrams, Harcourt Asia PTE Limited Singapore, 1999
3. The Making of Literature

-By R.A. Scott — Games, Secker & Warburd, Londan, 1948

Study of English Literary Criticism

1 Literary Criticism : A Reading
Edited by B. Das & 1. M. Mohanty (Oxford University Press, India, 1985)

Pieces Prescribed :

.
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From Preface to the Plays of Shakespeare - By Samuel Johnson
From Preface to Lyrical Ballads — By William Wordsworth

The Fuction of Criticism — By T. 5. Eliot

The Imagination — By |. A. Richards

Dissociation of Sensibility : Modern Symbaolist

Reading of Literary History — By Frank Kermode

From Work to Text — By Roland Brthes

Il : English Critical Texts
Edited by D. G. Enright & Ernst Chickera
[Oxford University Press, India, 1962)

Pieces Prescribed :

.

@ Aan e

An Essay of Dramatic Poesy - By John Dryden
A Defence of Poetry — By P. B. Shelley
From the Letters — By John Keats

. The Study of Poetry - By Mathew Arnold

Why the Movel Matters = By D. H. Lawrence
The Metaphysical Poets— By T. 5. Eliot



Il : Critical Appreciation

Critical appreciation of a poem not prescribed for detailed study. The given poem
should have at least 12 lines.

Or

Literary analysis of a prose passage not prescribed for detailed study.
Study of the English Language and Old and Middle English Literature

1
The English Language : Its Nature, Origin, Growth and functions : The History of

the English Language as Cultural Subject : the Importance of English as a World of
language.

&
The Indo — European Family of Languages

3:

Old English : The Roman Conguest; the Latin Languages in Britain: The Germanic
Conguest, Anglo-5axon Civilization, The Origin and position of English , the
Periods in the History of English, The Dialects of Old English, Some Characteristics
of Old English.

4:
Foreign influences on Old English ; The Celtic Influences , The Latin Influences, The
Influences of Christianity, The Influences of the Benedictine Reform, The

scandinavian Influences, the French Influences, The Greek Influences; Borrowings
—Scandinavian, French and Latin

6:

Laws of Language : Grimm's Law; Verner's Law ; Ablaut: Umlaut

F



Medieval Literature ; (i) Medieval Verse, (i) Medieval Drama (i) The Metrical

romances (iv) Medieval Lyrics and Carols, (v) The Miracle Cycles {vi) The Morality
Plays.

Suggested Text Books/Reference Books :
1. A History of the English Language
-By A.C. Baugh & Thomas Cable, Rautledge, Delhi, 1993
2. Growth and Structure of the English Language
-By Otto Jespersen, Oxford University Press India, New Delhi.
3. A Critical History of the English Language
-By Anna Kurian, Student Store, Bareilly
4. From Old English to Standard English
-By D. Freeborn Macmillian, 1992
5. The New Pelican Guide to English
-Literature Series (Part-1 : Medieval Literature)

Study of any one of the following choices

i, Group“A” - Indian writing in English
il. Group "B" : Essays
.  Group "C" Linguistics
iv. Group "D" : Mass Communication and Journalism

Indian Writing in English
1: Poetry

Pieces Prescribed
a. Songs of the Hindustanee Minstrel by Henry L. Deorzio
b. The Queen's Rival By Sarojini Naidu
t. Might of the Scorpion By Nissim Ezekiel
d. The Whorehouse in a Calcutta 5treet By Jayant Mahapatra
&, The Professor Condoles - By Keki N, Daruwalla
f. Heaven of Freedom — By Rabindranath Tagore

[Book Prescribe d : An Anthology of Indian English Poetry, Edited by a Board or
Editors, Otient Longman Limited, 1989]

Tl
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2 : Drama
Book Prescribed : Final Solution : By Mahesh Datoni

3 : Fiction

Book Prescribed :
a. A Bend in the Ganges — By Manohar Malgonkar
b. Nectarin a Sieve — By Kamala Markandaya

4 : Short Story
Pieces Prescribed :
a. The Castaway — By R. N. Tagore
b. The Babus of Nayanjore — By R. N. Tagore
t. The Cow of the Barricades - By Raja Rao
d. The Tiger's Claws — By R. K. Narayan
|Book Prescribed | Selected Short Stories, Chosen & edited by Prof Damodar
Thakur, Macmillan India Limited, Chennai, 1978]

Essays
13
One Literary Essay

H:
One General Essay
Books Recommended :
1. The Quintessence of Literary Essays
-By W.R. Goodman
2. Spectrum’s A Book of Essay

Linguistics
l:
a. Definitions of language, Nature and characteristics of language, Linguistics
and the study of language: Languages in contact, Concept of language
change, Social aspects of language; Language Variations.



b. Definitions, aims and Scope of linguistics; Levels of linguistics analysis;

Branches of linguistics; Definitions of Macrolinguistics and Microlinguistics,
Linguistics as a Science

Concept in Linguistics ; Synchrony and Diachrony; Form and Substance;
Competence and Performance; Langue and Parole; syntagmatic and Paradigmaltic;
Linguistic sign and symbaol.

:
L

a. Definition of Phonetics, Detailed description of the main branches of

IV :

Phonetics, Difference between Phonetics and Phonology, Definition of the
Phoneme and its characteristics; Phone Allophone, Diaphone; Distinctive
Features; Free Variation; Complementary Distribution; Phonetic
Environment; Assimilation, Elision.

. The Organs of Speech : The Respiratory System, The Phonatory System The

Articulatory System, Active and Passive Articulators; concept of RP; The
sound of English; Detailed description with examples of the Vowels. The
Diphthongs, and the Consonants of RP.

Definition and Characteristics of Morpheme; Definition of Morphology- What
does Morphology study? Difference between Content Words and Function
Waords: How does the Morpheme differ from a Phoneme? Morphemes find their
Phanemic forms; Morpheme and Syliable; Morph, Allomorph, Segmentation;
Plural Morpheme and Past Morpheme; Free and Bound Morphemes; Inflection
and Derivation.

V:

Concept of Phonetic Transcription Difference between Phonemic
Transcription and Allophonic Transcription.
Broad Phonetic Transcription of English Words.

Concept of Syntax, Scope of Syntax; Definition of the Kernel Sentence;
Patterns of the Kernel Sentence in English,



Vil :
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Definition of Semantics, Scope of Semantics, Ambiguity; The Relationship
between Semantics and Pragmatics; Concepts in Semantics: Sentence,
Utterance, Proposition, Difference between a Sentence and an Litterance,
Difference between a Sentence and a Proposition, Analytic Sentence,
Synthetic Sentence, Contradiction, Entailment, Paraphrase, 5Sense and
Reference Denotation and Connotation,

Applied Linguistics : Why do we study Linguistics?
The Relevance of Linguistics of Language Teaching.
Linguistics and Literature

Contrastive Analysis

Error Analysis

Indian English and its Characteristics.

Books Recommended

1. Linguistics = By David Crystal (Pelican, 1971)

2. Linguistics — By 5.K. Verma [OUP, Delhi, 1974)

3. General Linguistics — An Introductory Survey — By R.H. Raobins
(Longmans, London, 1967)

4, Elements of General Linguistics — By A Martinet (Faber & Faber,

Llondon, 1964)

Introduction to Theoretical Linguistics — By J. Ly ongs (OUP, 1968)

6. Introduction to Descriptive Linguistics — By H.A. Gleason (Holt,
Rinehart, Winston, New York, 1961)

7. Language By Leonard Bloomefield (Allen & Unwin/Motilal
Banarasidas, Indian Edition)

8. Elements of General phonetics — By D. Abercrombie (Faber & Faber,
London)

9. A Test Book of English Phonteics for Indian Students - By T.
Balasubramanian (Macmillian Indian, New Delhi, 1981)

10.Better Enghsh Pronunciation = By J.d.0° Connor (Cambridge
University, Press, 1980)

11.5yntactic Structures — By N, Chomsky (the Hague : Mouton, 1957)

12.Aspect s of the Theory of Syntax = By N. Chomsky (Cambridge, M.A,
M.LT. Press, 1965)

13.5emantics By F.R. Palmer (Cambridge University Press. 1976)

LA



14.5tructural Semantics — By John Lyons (Oxford, Blackweil)

15.English Pronouncing Dictionary — By Daniel Jones (Cambridge
Univesity Press, Cambridge, U.K., 1997)

16.Introducing Applied Linguistics — By S. Pit Corder (Penguin,
Middlesex)

Mass Communication and Journalism

4 Pl

I :

News, sources of news, news agencies, newspaper organization.
The art of reporting, the reporter.

Advertising, public relations, house journals.

Features, articles, editorials, letters to editor.

History of lournalism in India, the regional press.

The Press Council of India, Government and the Media, uses and misuses of
the press, freedom of the press.

Press Laws : Contempt of Court, Libel UNESCO Declaration, Code of conduct
for the press.

Photo-Journalism, growth of radio and television in India, Cartoons,
graphics.

[Copy editing, writing news, writing editorials]

Books Recommended :

1.

Theory and Practice of Journalism — By B. N. Ahuja\,

4. Mass Communication and Journalism in India — By D.S. Mehta
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