GOVERNMENT OF PUDUCHERRY
DIRECTORATE OF SCHOOL EDUCATION
PUDUCHERRY

LRy

Puducherry, dt. 06.08.2018.
PRESS NOTE

The Directorate of School Education, Puducherry has issued a modified notification dated
05.07.2019 inviting applications for filling up the posts of Guest Balasevikas, Guest Computer
Iinstructor and Guest Lecturers on contract basis.

Eligible candidates for the above mentioned posts will be selected based on the marks
obtained in the open competitive examination {(90% weightage) and Employment Exchange Seniority
{10% weightage). g;g‘wﬂ—
The details of the open competitive examination s as follows;

# The examination will be conducted for 90 marks. 70 questions will be based on the
main subjects and 20 questions will be on general knowledge and current affairs.

# The duration of the examination will be 2 hours.

# Each correct answer will fetch 1 mark and for every wrong answer, negative mark of

0.25 will be awarded.

» The syllabus for the competitive examination may be downtoaded from the website of

Directorate of School Education {http:#schooledn py.gov.in) from 05.08.2018 onwards.

# The date and venue of the competitive examination will be published in the website of
the Directorate.

'. {§M: KUPPUSAH‘E | ‘ﬂff

Joint Director
Kindly Publish/hroadcast this news in your Newspaper/Radiof Television.
MeB—gper

(M. KUFFUEAMY) 1 ﬂ“{*‘
Joint Director
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SYLLABUS FOR ENTRANCE EXAMINATION

FOR EMPANELMENT OF VARIOUS CADERS

OF TEACHERS
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SYLLARUS
GLEST BALASEVIKA
LNITT
GROWTI AND DEVET.OPMENT
Principles of Child Development - Physical Development — Prenatal Period-Stages of Infancy
and babyhood- Post Natal Care - Factors aftecting Growth and Development for Prenatal and

Fost matal - Role of Parents and teachers in the growth and development. Development of

children below 3 years

UNIT IY
NEEDS OF CHILDREN BETWEEN THE AGE THREE 10 51X
Child welfare - school health Prograrnme —Development of good habits, Positive self concept,
health and hygiene — health services - Balanced Dicl - Maloolrtion-Nutritiona! Deficiency
Dseases - Health Education and Community participation — Emotional Problems of the child --
Socisl necds-Emotional needs - Bensory Integration

Child Cognition | - Perception. Learning and Memory, Child Cognition [ - Thinking,
keasoning and Intelligence - Physical Motor Development - Language Development - Evelving

Drevelopment Profile of Child.

LNIT LI
PLAYMATERIALS AND THEIR USE FOR EDUCATION OF PRE SCHOOL CHILD
Giames and Play - Story Telling Senpgs-Music - Simple Dance - Drawing and Painting - Clay

Modeling — Chart Reading- Nature Study - Activity Corners - Impaortance of Art Education.

LINIT 1V
DELAYED DEVELOPMENT AND MEANS TO [MPROVE
Guidelines Lo develop delaved development - Factors causing Delayed Development- Role of

Teachers, Parerts and Commumities Referral Seevices for Delayed Development Children.

UNIT ¥

EARLY CHILD CARE AND EDLCATION

ECCT, o the NWPLE 19386 - Sigmificance of ECCE - Orgunization of ECCE - Créches —
Anganvadis - Day Care Contre — Bulwadis — Physical Facilities — Educationa! Programmes For
ECCE —Theme Based Programme — Flexibility in the Programme - Curmieulum, Equipment,

Supervisors and Evaluation.



UNIT V1

KINDERGARTEN EDUCATION

Philasophy of Kindergarien Educstion - Aims and Functions - Concept and Meaning —
Curriculum  Methods of teaching-Training Aids and Activities-Merits and Limitation
MONTESSOR] SYSTEM OF EDUCATHON

Philosophy and Principles in Mantessari Curriculum —Methods of Teaching —Advantages and

Limitatlions

LUNIT ¥11

INTERGRATED CHILD DEVELOPMENT SERVICES

Ohjectives of FCDS - Orgamzaton and Bencficiaries — Child Development Project Officer-
Anpganwadi Helpers

Role of UNICEF in Pre School - Education Anganwadi Workers

Bases of Lffective Programme — Balanced Development (Physical, Matar, Sensory
Approaches Aesthetic) Sequencing the Programme- Individual and Graup needs

Selecting Organization Experience - Extensions and Variation of the Activities — Special
¢ hildren — Adepling to Individual Needs- Inclusion for Children with Special needs

Organigzing and Managing ECCE - Physical Facilities and Learning Materials —Statfing -

Mobilizing Community Suppart.

UNIT VIII
CHILDRENS EMOTIONAL DEVELOPMENT
Knowing and Managing Emotions- Childhoed Neuroses —Psycho physiological diserders-

Childhoad Psyehoscs,
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SYLLABRLUS FOR GUEST COMPUTER INSTRUCTTOR RECRUITMENT

b ———

INTRODUCTION TO PROGRAMMING USING €, C++ and PYTHON

Introduction e Problem Solving - Writing atgorithms - Flow charls - Tracing [low charts - Problem
solving methods - Need for computer languages - Sample Programs written in C —klements of C
Programming- Statements —~ Arrays Funcuons — Struclures Files and File operations-Ohject
oriented programming concepts using -+ - data tvpes — constructs — pointers — arrays — stiuctures
lunctions - Classes Objects -— Stning Handling - Imhenilance — Polymorphism - Function
{Merlpading and Operator overloading -Manipulators - Templales  Lxception Handling - 1O
streams. Python: Elements- List Tuple — Set — Dicuonary — Object oriented programming using
python - Liles -- platting graphs - Connceling with Web servers and MYSQL

INTROIHCTIONTO PC & TS UTILITIES

Introduction to computers: Basic components - Hardware & Software resources - Numbcer syslen::
Decimal, Binary, Oclal, Hexadeoimal, conversions - Introduction to Windows operating system.
componcents of windows OS, Deskiop properties, GUT - Microsofl Word, Micrasoft Fxcel, Microsoft
Power point commands - Intraduction to DTP packages: Pagemaker, Indesing, Corel draw, Autocad-
Introduction w Internel , Getting connected to internet | intermet features, protocols. 19- mail, Infernct
explorer & Outlook cxpress - Introduction to Multimedia elements muliimedia  applications
Multimedia data compression - Multimedia IO technoiogics Mulumedia apphication designs.

Open source concepts- E-commerce- Llectronic pavment systems- Mobile Banking and Internet
Banking- Unified pavment Interface (UPI) - L-commerce security

OPERATING SYSTEM

ntrodoction: — Operating Systems — features — Types - Multiprocessor Systems — Distributed Systems

Clustered Systems - Real Time Systems — Operating System Services — System Calls  System
Programs - Process Concept — Process  Scheduling Cooperating Processes —  Inter-process
Communication, Threads: Overview — ‘Threading issues - CPU Scheduling Basic Coneepts -
Scheduling Criteria — Scheduling Algerithms — Multiple-Processor Scheduling — Real Time Scheduling
- Linux overview: Kemel Architecture — Process, memory, file and 1Y0 management — Inter process
cormtnunication and synchrontzation  Security. Windows XP - System architecture

Introduction to system software and machine structure @ System programs Assembler, Compiler,

Interpreter, Operating system- Machine Strueture instruction set and addressing modes- Loaders and

Linkers- Debuggers

DATA STRUCTURES AND ALGORITHMS

Algorithms: 1)efinitions and netaticns: standard nolalions - asymptolic nolations — worst case, best
case and average casce analysis; big ol small oh, omega and theta notations; Recursive algorithms,
analysis of non-recursive and recursive algorithms- Divide and Conguer, Greedy Algorithm,
Backiracking alporithrs - Analysis of Sorting and Searching: ileap, shell, radix, insertion, sclection
and bubble sort - Lincar, binary and Fibonacci search [Stacks, (Queue and Linkcd List operations
Trea struciures.



MICROPROCESSORS AND MICROCONTROLLERS

Inte! %085 and #0886 Microprocessors: Introduction - Need for Microprecessors — Evolution — Intel
3083 lardware - Archileclure - Pin deseription - Intermnal Registers — Anthmetic and Logic Unit -
Control Unit — Instruction word size - Addressing modes — Instruction Set Assembly Language
Programming - Stacks and Subroutines - Timing Diagrams - Lvolution of Microprocessors  8-bit, 16-
bit and 32-bit microprocessors  Microcontroller and architeclure.

COMPLTER ORGANISATION AND DESIGN

Number Systems and Boolcan Algebra: - Number systems and conversion - Binary arithmetic-Binary
codes - Boolean algebra - Basic Theorems - Boolean functions-Canonical forms - Simplilication ot
Boolean fnctions-Karmaugh maps - Tabulation method- Scquential and Combinational cireunts —
Memory and Programmable logic Basic Computer Organization and Design: Instruction Codes —
Computer Registers  Compuler Instructions. Micro programmed Control - ¢ Control Memory-Address
seguencing- Micro program Example  Design of contrel unit. Computer Arithmctic: Addition,
Subtraction, Multiplication, Division algonthms- Floaling point arithmetic operations-  Decimal
arithmclic operations.-Memory Organization: Memory hierarchy - main memery - auxiliary memory
Assogiate memory  Cache memery - Virtual memaory.

DATABASE MANAGEMENT SYSTEMS

Overview - Data Models - Database System Architecture - History of Database Systems — Twpes of
Databases  Applications of Databases- Entity-Relationship Model: Basic Concepts - Relational
Model: Structurs of Relational Databases — Normalization- SQL: Basic Structure Set Operabions -
DI, DML & DCL Commands and all type of gucrics, Agercgate Functions - Embedded SOL,
Dyvnamic SOL and Other SQL Features. - MYSQL Server and Adnunistration commands
COMPUTER NETWORKS

Tntroduction to Compuler Networks: Need for Networking - Service Description — Internet, Intranet,
Cxtranet — Mrotocols: HTTP, FTP, TCPAR, UDPE, SMTP, HTTPS, 1CMP. ARP — (5] Seven Layors
and ity services — JINS — Network cabling -Connectionless and Connection-Oriented Services —
Circuit and Packet Switching - Routers - Mohile Networks- Multimedia Networking:  Inlerncl
Tetephony  RTP — RTCUP — RUSP. Network Sceurily: Principles of Cryptography - Firewalls —
Application Gateway  Atlacks and Countermeasures.

WEB TECHNOLOGY

Imternet Principles and Components: History ol ihe Internet and World Wide Web-  HTML -
protocols — TP, SMTP, POP3, MIME, IMAP., Web Browsers and Web Scrvers - Server side
Programiming Languages — Client Server Architcelure - Introduction ta PHP — Function and Arrays

Conditional stalements- Looping stucture — Forms and fles  Conneccling PLIF and MYSQL.-
Introduction to JavaScript - JavaScript Core Features — Llements of Javascript - Fundamental Client-
Side JavaScript: JavaScript Object Models - 'L'he Standard Document Object Model - Event Handling,
Using JavaScript: Controlling Windows and Frames - Handling Documenis - Form tHandling- Lsing
JavaScript: Dynamic Cifects: Rollovers, Positioning, and Animation - Web Services: Intreduction
1o Web Services, UL, SOAPR, WSDL, Web Scrvice Architecture, Developing and deploying web

RETVICCSE,



SYLLABUS r GUEST LECLTURERS

Subjeet: ARARIC

Communication Skills In Arabie- Litcrature in Arabic- Translation and Communication in Arabig-
Indian Heritage in Arabic- Literature in Arabie- Business Communications Jn Arahie Literature in
Arabic- Communicative skill in Arabag

Communication Skills Tn Arabic- Literajure in Arabic- Translation and Communication 1 Arehic-
Indiar Heritupze in Arabic
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SYLLABUS FOR RECRUITMENT OF LECTURERS IN FRENCH IN THE SCHOOLS OF
PUDUCHERRY

LITERATURE

A Moyen Age ; La Ballade des pendus, Francois Villon.

B XVl siecle et XV siecle
CQuand vous seraz bien vieille, Pierre de Ronsard- Essais, Mantaigne Phédre, jean Racine Le
Cid, Pierre Corneille-Le Chéne et le Roseau, Jean de la Fantaine-L'Avare, Molitre-Discours
de la méthode, Rene Descartas

T XN et X siecle :
Lettres persanes, Montesquieu-Zadig, Yeltaire-Emile ou 'Education, Jean lacques
Rousseau-Le mariage de Figaro, Beaumarchais-Le lac, Alphonse de Lamartine Le pére
Goriot, Honore de Balzac Les mizérables, Victor Hugo-Carrespondances, Charles Baudelaire
tMadame Bovary, Gustave Flaubert L' Assormmoir, Emile 2ola-5agesse, Paul Verlaine-Onele
Jules, Maupassant
D. XX siécle ;
Le pont Mirabeau, Apollinaire-Four faire le portrait o un oiseau, Jacques Prévert Liberta,
Paul Eluard-La condition humaine, André Malraux-Huis clos, lean Paul Sartre L'Etranger,
Albert Camus La Legon, Eugéne lonesco- En attendant Godot, Samuel Beckett

GRAMMAR and Language skills

A

B.
L
D

Les parties du discours [Parts of speech) : Noms, déterminants, verbes. ...

Vocabulaire

Expressians, proverbes....

Translation of Sentences, |dioms, Proverbs, Essay writing, Comprehension, dialogues, friendly
letiers and official letters

CULTURE and CIVILISATION

Histoire de France : Rois de France,

L"Age classigue-La révolution frangaise- La Troisieme République -La grande guerre- La
Quatrieme République- La Cinguiéme République-

Géngraphie de France :

Frantiéres, regions, departements, fleuves, montagnes....

Héritage : Devise, drapeau, hymne natignal, ving, fromages, monuments historiques,
touristiques... Sports

LINGUISTICS and METHZQDOLDGY OF TEACHING FRENCH AS A FOREMGN LANGUAGE

A Phonégtique, phonologie, théorie de la cammunication,

Morphologie, syntaxe, sémantigue, stylistique.

Mots-clés de la didactigue du FLE, Anatyse des méthodes frangaises et indicnnos,
Evolution des methodes : méthades traditionnelles, SGAY, approche communicative. .
CECR : Le Cadre eurapéen cammun des références pour les langues,

Fabrication des exercices, utilisation des documents authentiques,

T Mg f @
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Subjfect: MALAYALAM
p ———————————————— |

Malayatam Pretry- Contemporary Fiction- Malayulam Prose- Literature of Visual Anl

Prose, Poctry und Functional Malayalam- Fiction, Drama and General Essay

Tetion and Language Computing- Poctry and Essay- Farly Modem Poetry- Cultural TTistery o Ancient

kerala- A)Writings For Print Media B)Functional Malayalam

Modern Poetry- Cultural History Of Modem Kerala- AyWritings For Visual Media

B Comparative Literature- Frviremmnental Studies

History of Ancient Malawilam Literature- Fiction- A) Sanskrit

B} Visual and Performing Ary

History Of Modemn Mulayalam Literature- [ntroduction to Malayalam Software-
AdGeneral Linguistics

B} Screen Play and Film studics

Prosody and Poetics- Literary Theories- Anvient and Medieval Literature- Trama-
A% Folkloristic

B} Ferimist Literary Theory and Crticism

Malayalarm Grapumar- Literary Criticism- General Prosc- Translation
A} Introduction to Cultural Studics

B} Teo Aestheties
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. ENGLISH
INTHAN WRITING [N ENGLISH

Moetry:-
Sn Aurehindo, “The Tiger and she Teer, Sarojmi Naidu, Palangwin Bearers”, Wigsim Toecki], “Enterprise’, Kamala
Das, * The CId Play House', Shiv, K. Kumar, 'lndisn Women'

Prose
Swant Vivekananda, “Work and its Secret’, D Ahdul Kalamy My Visions for India, Neheu *An Autobiography’

Drama:

banjula P udmanabhan, Harvest, Girish Karnad Tughlag
Short Stories : K Narayan - “An Astreloper’s Duy’, Sudha Murthy, “Humility in Suhyudi Hills”

PROSE

Francis Bacon, OF Studics’, O Trwth, CF Foeadsqp, OF Ambilion, Oliver Goldsmith, - Man o Blacs”,
Joseph Addison, “Sir Roger al Church’, Charles Lamb, "Dream Children, William IHazlice*On Reading O1d Rouks™,
Essays of Elia, Russell, *An Ideal Individual®, G.K. Chesterlon, *Advantuges of Having One Leg®, Doris Lessing,
“The Ciolden Bonok®, Orwell, 'Sporting Spinit”

POETRY

William Shakespeare, Semnes] 16 ‘Lot me not 1o the marmiage of tee munds®, John Doone, *The Sun Rising”,
Canonisation, Joha Miltan, 'lew Svon Halk Time", Peradise Last Book 1%, John Dryden, *A Sonp for 81 Cectlia’s Day’,
William Rlake, *Chimney Sweeper’, Willlam Wordsworth, “On Westminster Bridge', Tintermn Abbey, 8.T.Colundge,
‘Kubla Khen', P B.Shelley, *0de to the Sky Lark”. Joln Keats, ' Ode loa Nighlmgale’, Ode on a Grecian U, Robert Browning,

"My Last Duchess”, Lord Tennyson, *Lotus Eaters”, Marte D" Arthur W. B Yeats, 'The Sceond Coming®, Byzanzium.
Ted Flughes, Theoght Fox™ W1 Audee, ' Muosee De Boanx Arts'

FICTIOMN
Jane Austen, Mansfield Park, Charloue Bronw. Jane Eyre. Charles Dickens, Christmas Carol | Grew
Exipectabions, Virginia Woolll Mrs. Dalloway, To the Light !House

HISTORY OF ENGLISH LITERATURE

Elizabethan Age, Augustun Ape., Rommantic Age., Victorian Age, Modern Age.

ENGLISH LANGUAGE AND LINGUISTICH

The Natre and seepe of Linguistics, Phonetlics, Phenology, Merphology, Svntax

COMMUNICATION SKILLS
Ellccuve conmmunication / miscommzication, The sceress o goud conversalion, Telephone conversation, Intervicws,
Group Diseussion, Public Speech -Compering.

BRITISH DRAMA

{rama - Origin and development of Bribsh Drama. Marlewe Doctor Faostus, Osear %ilde.The Tmpostance of Being
Farnest, T.5. Fliot, Murder 1o the Cathedral, Osborn, Toak Back in Arnger

LITERARY FORMS

Lilerury Terms, Poctry, Prose, Drama, Fiction

WRITING SKILLS
Formal and Business communication, Note Mak:nyg, Abstrae:, Regarl wnting [Apeade, Micates & Repors),Paregrapn &

Diglal communication
Vil



EAGLISH FOR COMPETITIVE EXAMINATION

Basics of iinglish, Spolling Errers, Sentvove Completion, Reading comprehension, Précis Writiag, Foreign

Expressions. Idioms aniPhrases, Letier Wriling Writing, Reports, Genzral Bssays

LITERARY CRITICISM

{’lassical - Amislalle, Horace, Langinus, Nc, Johnson - Preface o Shakuspeare, Marthew Amold - The Sudyef Poein™,
L A, Rickards - “Fawr Kinds ofMcaning™, T 8 Tdiot:"Teaduion and Endividual Tasent™

SHAKESPEARE
[ntroduction 10 Shakespeare, Mucheth, The Tempest, Julius Cacsar, As You Like it, Measure for Measure

AMERICAN LITERATURE
PROSE:

Ermerson Self Reliance”
POETRY

Walt Whitman — () Captain My Captain®, Emily Dickinsan - “Success is counled sweetest”, Robert Frost - “Birches”, Sy via
Plath—"Lady Lassns™ Maya Angelou  ~When the Caped Bird sings™,
DRAMA

Fugene O'neil Hairy Ape
FICTION
Hemmnpgway - Old Man and the Sca, Aliee Walker -1n search of My Mother's Garden

POST-COLONIAL LITERATURE

New Literatures in English:Cultural Mationalism in @ Chunging Worldby BroceKing, Introduction in
EmpireWrites Back by Bill Ashcroft Garneth Gnfith and Helen Tittins, Routledpe, London, 2003.
POETRY

Atwnod - Pholugraph ofme’, Emiv Lisng  “Unired We Stand’. AL Hope  *Australia®, aAllen Cumow — Hose ard
Land’

DRAMA

Douglas Stewart - Ned Kelly

FICTION

Chimamanda Adichi  PurpleHibiscus
SHORT 3TORY

Citmua Achebe -“Marriage is a Privae AflTar’
FEAGLISH FOR MASS MEDIA

Tames Crlen Stovull - Writmg for the Mass Media, Pearson, 1985., Srivastava-Nows reporting and Lditing,
Sterling publishers, 2043,

SOFT SKILLS
Tzam work, Emotional Intelligence, Adaplability, Leadership, Problem Sobving

Translation studies
Translation Theeries, History of Translaton, Key concepts in Translation Sikbes, Problems of Translation, Reeent
Translation Theorics
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LITERATURE IN TRANSLATION

A K Ramanujen — “Hymns for the Drownirg™ V.V 8.]ver— “Thirukkeral®, Pable Neruda - "Ode o Hape™,
Octavia Paz o More Clichés™, Pushkin — The Tale of Tsar Sallan™, Jayamokan — "The Flephant Broctor,
Tragazhi Sivasankaram Pillai - Chemeen, Anting de Saint-Exupcey- The Little Prinve, Hoermun Hesse -
Siddhartha

CONTENMTPORARY LITERARY THEORIES

hlarxism, Subullern Siodics, Post Colonialism, Post Modemism, Eco-criticsm. Gender Sludics

WOMEMN WRITING
POETRY

Elizabeth Bishop- T am o Ml ol Music’, Halina Poawiatowska-[Vswewhogavelrth, .,
Adrierne Rich - *Tiving icte the Wreek™ GaorieDesponde  'Female olthe Speves’

PIROSE
[.eilaSeth-Talkingof hustice{Chapleron women srights} Chandra Talpade —"Under Western Eve”

SHORTSTORY Muhasweth Dov i

FICTION  MoncaAli -The BrickLang, Lights and Shadows{Collection of Short slories)

ENVIRONMINTAL CONSCIOQUSNESS TIEROUGIH A STUDY OF LITERATURE

POETRY

William Shakespeare — “Sonnet 207 John Kueals — ‘Brght Star, Would [ Were” Wallace Stevens-'The Srow Man®
Robert Frost — 'Stopping 7y Wooads o0 a Seowy Bvening’. Ravincranath Tagote — *She Dwelt on the il side”
Rarajini Waide - "Aumn&ang

MROSE Thoreau—"Where [ lived and what [ lived for'

DRAMA :Chekhov — The Cherry (Orchard

FICTION  Indra%inha -Animal’sPeople

INDIAN CULTURE THOUGH LITERATURE

Prase: Sti Aurobinds-'The Remaissance in India’, AK Remanujan- “Where Mimmors are Windows® Michel Daniau-

*Eifeels of Colomsation”

Poelry: Swam Vivekananda-"Anpel Unawares”, Rabindranatn Tagore - Freedom” Toru Duil —"Lakshman”™
Drama GirishKamad - Nagamandala
Fiction NeclaPadmanaban- Generations

Shoristories DevduttPattanaik -Indian Mythology
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Fuor the post of Written Recruitment Test for the posi of Lectarer

fan Sylkabus: Mathematics
= — .}

THEORY OF EQUATIONS AND TRIGONOMETRY

Relations between the roots and the coefficients of a general polynomial equations in one
variable—Transtormation of equations— Descarte’s rule of signs. Solution of cubic cquations :Cardon's
Method - Trigonometrical method—Homer's Method, Bi-quadratic ¢quation—Ferrari method. De
Moivre's theorem and its applications—Tirect and Inversc cireular and hyperbaolic functions.
Logarithm ol a complex quantity-Expansion of Triponometrical functions, Grepory's serics-
Summation of senes,

DIFFERENTIAL CALCULLUS

n” derivative — Standard results — Trigonomctricaltransformation — Formation of cquations
involving dervatives Leibnitz formula Total dilferential coefficients — Huter™s theorem -
Partialderivatives of a function of two functions -Equations of tangent and normal - Taylor
expansions of single and double variables Maxima and Minima of two vanables — Laprange’s
methodof undetermined multipliers - Angle of intersection ofcurves- Sub tangent and Sub Normal. -
Angle between the radiug vector and tangent — Angle between the interscetion of two curves — Polar
sub tangent and sub normal Circle, radius and centre of curvature Cartesian formuta forradius of
curvalure — cnvelape.

ANALYTICAL GEOMETRY - 3D

Angle hetween 2 lines-projections-direction cosines-relalion betweenthe direction cosines of a
straight line-the projection of the line joining Pix,.y,.z;) and (X, %1223 v any line wilh doels Lman.-
direction cosines of any lime joining 2 points-angle between the lineswhose direction cosines are
{(1..my.ny ) and (1m0 General equation, angle between two plancs, length of perpendicular from a given
point W 3 plang, equations of the plane hisecting the angle between two plancs. Symrneinical form,line
through two poimts, reduction of unsymmetrical form to the symmetrical form - condition for a hine 1o
lie on a plane - plane through a line - condilion for the two lines to be coplanar (Cartesian form) -
equation of the plune contaiming two lines - Tolind the shortest distance botween two skew lines -
equation of the shortest Distance 1o Cartesian, Egquation of a sphere with given centre and radius -
aeneral equation of a sphere - diameter form - and circulur scetion, Fquation of 2 Cone with its vertex
al the prigin - equation of a quadratic cone with given vertex and given guiding clve - necessary
condition for gencral equation of second degree to represent a cone - circular cone - equation of
circular cong with given vertex - axis andsemi vertical angle.

INTEGRAL CALCULUS

Integration of ralional algebraic fumctions - Integration of irrational alpebraie functions -
Properties of definite inlegrals Integration by pans — Bermoulli's formula - Reduction formulae
Evaluation of double integral — Changineg of order ol intcgration- Double interral in Polar ¢o-
ordinatcs -- Triple integral Jacobian — Change of variables in the case of two variable and three
variables - Transformation from Cartesian 1o polar co- ordinale - Transformation from Cartesian o
spherical co-ordinates —Propertics — relation between Bela and Gamma functions - Reeurrenue
furmula,
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ABSTRACT ALGEBRA

Definition of Group - examples of groups- Some prefiminary lemmas - Subgroups. A counting™
prineiple - Morma!l subgroups and Quetient Groups — Homomerphisms, Automorphisms - Cayley's
theorem - Permutation groups. Detinition of Ring- cxamples of a rings - Some special classes of
rings - Homomerphistns — Tdeals and quotients rings.More ideals and quotients rings -The [ield of
quoticnts of an integral domain.
LINEAR ALGEBRA

Vector spaces - Elementary Concepts  subspaces Lincar independence - Bases - Dual spaces Inner
praduct spaces Alpgebra of Lincar transformations - Characlenistic roots. Matrices : Canomcal [orms -
triangular forms

FEAL ANALYSIS

Sets and elements - - Operations on sets — Functions - Real valued functions-Equivalenee
Countability—Real numbers—I.castupper bound — Greatest {owerbound. Definition of sequence and
Limit of a sequence — Convergent sequence - Bounded sequence Monotone

subscyucnce
sequence - Operation on convergent sequence - Limit superior and mit mfcnior Cauchy sequence
Convergence and divergence- Series with non - negative terms — Altemmating serics—Conditinnal
convergence and absolute converpence- Tests for absolule convergence-Series whose lerms furm an
on-increasing sequence - Summation hy parts.Limit of a function on the real line - Metric spaces
(Examples 4 and 5 under 4.2 ¢ (o be emitted) - Limits in metric spaces. Funetions continuous al @
point on he real ling Reformulation  Funetions continuous on a metric space - Open sets and closed
sets — Discontinuous functions on B More about open sets-Connected sets, Bounded sets and totally
bounded sets-Complete metric spaces. Compact metnc spaces Continuows functions on compat meric
Spaces-Continuity of the inverse {function-Uniform continuity Sels of measure zero - Definition of the
Ricmann integral - Existence  of  the Riemann integral- Properties of the Riemann intcgral
Derivatives - Rotle's theorem - The Taw of the Mean - Fundamental theorem ot Caleulus - - bmproper
inteprals Hyperbolic function - The exponential function - The logarithmic function - Definition of 5™
- The trigonometric function - Taylor Theoren -L'Hopital's rule,

LOGIC AND LATTICES

Connectives  negation — canjunction — disjunetion — statement formulas and truth lables —
Conditional and bi conditionat - well formed fonnulas  wautelogics — cquivalence of formulas
duality law — tautological implicalionsNormal forms — disjunctive normal (orms — conjunetive normal
forms  principal disjunctive normal forms — principal conjunctive normal formsPartial ordering -
lexicopraphic ordering — Partially ordered set Hasse diagram — least member - greatest member —
ininimal member — maximal member  least upper bound — greatest lower bound Lattice — examples —
propertics ol lattices — lattices as algebraic syslems — sub lattices — direct product  homomorphism —
order prescrving — Special lattices— complete laltice — bounded lattice — complement  complemented
lattice — dislributive latticeBoolean algebra - - propertics — examples — sub algebra — direct producl
nomomorphism  Boolean functions — kamaugh maps {or one variable — two variables - three
variables

VECTOR CALCULUS

Gradient of a scalar function —propuertics — directional derivatives - Diverpence of a veclor
function — Curl of a veclor functinn—rclated problemsVector idemtities  Line inteprals — related
problems Surlace integrals — Wolume integrals CGireen’s theorem — Stokes's theorem — Veritfication of
theorems Gauss divergenee theorem — Verification of theorem.
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COMPLEX ANALYSIS

Complex nombers - Definitions - Algebraic propertics — Cartesian co-ordinates - Triangular
incquality - Polar Form - Pawers and roots - Region in the complex planc Anabytic functions -
Functions of a complex vanable - Mapping - Limit - Theorems on limits - Continuity - Derivatives -
Dafferentiation fonmula - Cauchy Riemann gquations — Sutficientconditions Cauchy Riemann
cquations in polar form - Analytic functions - Harmonic functions.Elementary  functions -
Expunential {unction - Toponometric functions and their--properties - llyperbolic functions —
Logarithmicfumction - Branches - propertics of logarithms - Complex exponents - Inverse
trigonometric & hyperbolic functions. Mapping by clementary functions - The lincar [unction 1z -
Lincar fractional transfonnation - The function w = cxpl) , W =sin», W =Cos £ ' - Successive
transformation W= z | L'z.Contour integrals- - Examples - The Cauchy Goursat's theorem - A
preliminary lemma - Praof of Cauchy Goursat’s theorem - Simply and multiple connccted
domains. The Cauchy integral formula -Derivatives of analylic functions - Morera's theorem -
Maximam  moduli  of  functions-Liouville’s  theoremn- The fundamental theorem  of
algehra Convergence  of SCYUCTICNS and aeries-Taylor series - Ohservatons  and
examples — Laurent Series (statementonty). Singularities - Definitions and examples - Residues - The
residue theoreen - The prineipal part of a function - Residues and poles — zeros and potes of ordenn.

OPERATIONS RESEARCII

Mathematical formulation of LPP Graphical Solution of LPP — Definition of LPP -
Canonical and Standard forms of LPP - Ordinary Simplex Method to solve LPP (Methad and
problemsonlyt — Uses of Artificial variables Method {(Big — M Methody - Two Phase
MethadDuality in LPP — Conversion of Primal to Dual — Duality and Simplex Method (Method and
problems only) — Dual SimplexMethodienceal Teansportation Problems  Finding IBFS for
Transportation  Problems - North-West  comer  Mothod Least Cost Method - Vogel's
approximation Mothod  Test for Optimality  Degeneracy in Transportation Problems — MODI
Method—Unbalanced  Transportation Prablems Mathematical formulation of Assignment Problems
— Assignment Method - Travelling Salesman ProblemsTwo person zero sum game — MAXIMIN
MINIMAX Principle — Saddle Point — Gumes without Saddle Point — Graphical solutions of2 x n
and m x 2 games — Dominance Properly - (eneral solution of m x n games by T.PPNetwork and
Basic Companents — Logical sequence - Rules for Network Construction — Critical Path Analysis -
Probability Considerations m PERT- Difterence between PERT and CPM

Determimistie inventory Models

I, Uniform rate of dernand infiniic rate of preduction, noshartage

2. Uniform rate of demand, Finite rate of replenishment , noshortages

3. Uniform rate of demand, instantancous Production withshortagas

Uniform rate of demand, instantaneous Production with shortages and OxcdlimeQueneing

systems — Elemenis of Queuemg systems — Characternistics of queueing Systems - Distribution of
Arrivals — Dhstnibution of Inter arrival time — Classification of gucueing Moedels  Deriving Steady
state Probabilitics for MM queveing systems - System Measures — Linle formula - Deriving Steady
slale Probabililies for MM queusing svsiems wilh [nile capacity - Svstem Measures — Related
Problems. Multi server queueing Model - Deriving Steady state Probabilities for M/Mic queueing
systemt - Svstem Measures — Derving Steady state Probabilities for MM gueueing system with
finite capacity — SystemMeasures — Related Problems Methodology of Simulation — Event type
simulatien — Generalien of random nuwmnbers — Monte — Carlo Simulation on Inventory Problems -
simulation of Queucing Systems,
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ORDINARY DIFFERENTTAL EQUATIONS

Exact differential equations — Equations of the First, bul of higher degree — Bquations
selvable for dyidx, solvable for y, selvablc Tor 1, Clairaut’s formLinear Differential equations withe,
constant cocfficients - Linear differential equations with vanable coctficients Method of Variation ot
parameters - Simultaneous Lincar differential equations with constant cocflicicntsLaplace transform
- basic properties — transforms of denivatives and inteprals functions — denvatives and ntegrals of
transforms — transforms of step function and impulse functions — transforms ofperiodic
functionslnverse Laplage (ransforms — convelution theorem  ininal and fnal value thenrem —
solution of lincar ODE of sccond order withconstant cocfficients wsing Laplace transform.

MECHANICS (STATICS)

Definition of a Foree-Types of Forces: Gravity, Tension, Resistanee, Friction-Magnitude and
Direction of the Resultant of Forees on a particle - Fquilibrium of aParticle. Equilibrium of a Particle
acted on by Three Torces-The lriangle of [orces-Necessary and Sufficient conditions for the
Fquilibrium of & Particle under Three Forces- Lami’s Theorem--Necessary and Sufficient conditions
for the Equilibrium of a Particle under a System of Forces-Equilibrinm of a Particle on a Rough
lnclined Planc.Fguivalent Syslems of Fuorces-Resultant of Parallel Furces- Couples-Resuftant of
Several Coplanar Torces-Moment of the Resultant Force -Varignon's Theorem-Couples ina Plane or
in Parallel planes- Resultant of 2 Couple and a Foree Equation of the Line of action of the Resuvitant-
Equilibrium of the Rigid body under three coplunar forees Equilibvium of unifonn homogencous
siring- Sap-Suspension Brdpe

MECHANICS {DYNAMICS)

velovily- Relative Velocity- Acceleration- Angular Velocity- Relative Angular Velocity-
Roectilinear Motion- Work, Power and Energy.Cuntral Forces and Central Orbit- Equations of 2
Central Orbit- Law of Foree and Speed for a given Orbit- Determination of the orbit when the faw
of force is iven- Kepler's laws of Planctary motion Motion of a Prejectile- Nature of a Tryjectory-
Results Pertaining to the motion of a Projectile-Maximum Horizontal Range- Trajectories with a
given speed of projection and a given horizontal range- Speed of a Projectile- Range on an Inclined
plane- Maximumrange on the inclined planc- Envelope of the trajectorics, Dufinition of Simple
Harmonic Motion- Composition of two Simple Hanmonic Motions of the same period. Moment of
Inertia-Theavems of momett of Tnertia — Theorem of Perpendicular axes- Theorem of parallel
axcs. Twa Dimensional Motion of 2 Rigid Body- Motion of a Rigid Body rotating about a fixed
axis- Compound Pendulum- Reaction of the axis on a rigid Body revelving about a fixed axis-
Equations of Motion for a two dimensional Moton- Metion ofa uniferm disk rolling down an
imclined plane,
MATHEMATICAL STATISTICS

Random variables — Distribution function — Discrete randoimn variuble — Continuous random
variable — Continuous distribution function — Two dimensional random variables  Joint probability
function - Mathematicalexpectation and variance. Moment gencrating function — Propertics of MGE
— Cumulants — Propertics of Cumulants — Characteristic funcbon — Properties of characlenstic
function - Tchebychev's incqualily, Bingmial distribution  Momeats of binemial distnbubion —
Recurrence relation for the moments of binomial distribution — MGF of Binomial distribution -
Characteristic function of Binomial distnbution — Fitting abinomial distnibution. Paisson distribution
— Moments of the Poisson distribution - Recurmence relation for moments of Poissen distribution -
Moment genwrating function of Poisson distribution — Charactenistic function of Poisson
distribution  Filting a Poisson distribution. Nonmal distsihution — Properties of nommal distribution
— Mode, Median, MGF, Moments Points of inflesion. Median deviation about mean, Arca property
of Nommal distribution — Problems using arca Propertics. Correlation — Propertics - Rank Correlation
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Bivariate corrclation Regression — Properties — Regression eguationaSampling — Types of
sampling - Parameter and statistics - Tesl of significance — Null hypothesis — Altemate hypothesis
— Procedures in testing of hypothesis — crrors in sampling critical region — level of significance Test
of significance of large sampliog — Test of significance of single mean — Test of significance of
difference between two means — test of significance of propertion — icst of significance of
difference between two proportions — test ofsignificance of dilferenee botween two standard
deviation Chi square test {definition) — ehi square test for test of goodness ol il — mdepeadence of
attributes — student’™s ( - distribution (definition) — t-tesl for single eean — t- test for difterence
between two means — t—test for dependent sample — t-test [or co-clTicient of Corrclation.

PARTIAL INFFERENTIALEQUATIONS

Fommation of Pardal differential cquations by elimination of arhitrary constants — by
chimination ol arbitrary functions — Singular integral  General integral Standard types of first order
cquations - Standard 1,2,3.4 - Equations reducible to slandard forms, Lagrange's equations - Charpit’s
Method. Lincar Padial Differential equation of Second and higher order wath constant cacllicicnts,
One dimensional wave equations, heatl equalion, Laplace cquation — Simple problems.

NUMERICAL METIIODS

MNumerical solution of algebraic and transcendental equations — Bolzano’s bsection method -
Successive approximationmethod— Regula Talsi method — Newilon-Raphson method Numernieal
solution of simultaneous lincar algebraie cquations  Gauss climination method - Gauss Jordan
elimmation method — Gauss Seidel weration methed Froe difference operalor - Interpolation
Newton-Gregory forward and backward interpolation — Newton's divided difference formula -
Lagranpe’s inferpolation formula for uncven intervals — (auss interpolation  farmula -
Numericaldifferentiation - Numerical Inicgration — Trapezoidal rule - Simpson’s /3%
rule.Numerical solutions of Ordinary dilTerential cquations of first and sccand order - Simultancous
equations — Taylor series method — Pieard’s method Euler’s method — Tmproved Euler’s Mothod -
Muoditied Euler’s Meihod — Runge-Kuta methed of sceond and [ourth order Miloe’s predicior
corrector methad.
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Phvsics

UNIT-1: MECHANICS OF PARTICLES and RIGID BODIES

Laws of Motion:

WVector algebra - Sealar and vector products  Derivatives of a vector with respect to a
parameter limited to cartesian co-ordinates and plane polar co-ordinates — Ordinary
ditferential equations: First order homogenous differential equations and second order
homogenous differential equations with constant coefficients — Newton’s Laws of Maotion
Angular Velocity — Angular Momentum and Torque — Law of Conservation of Angular

Momentumn.

Gravitatinn :

Newton's Law of Gravitation — Keplar's Laws — Basic deas of Global Positioning Syvstem
{(GES). gravitational Potential and Field — Potential duc to Uniform selid sphere and Spherical
Shell.

Dynamies of Rigid Bodies:

Degrees of freedom - Moment of Tnertia — Radius of Gyration — Theorems of Moment of
Inertia — Moment of Inertia ol a circular dise — Solid sphere and 1ollow sphere — Moment of
Inertia of & Dudomic molecule — Kinetie Energy of rotations- Rotational Lnergy states of
diatomic  molecules Precessional  moton{gualitative)--Gyroscope.  Rotational  frames —
Centrifugal and Coriolis forces — l'oucault pendulum — Dynamics of system of particles
Centre of Mass — Collision: Direct impact of two smooth spheres, Determination of final

velncities and Loss of kinctic cnergy.

ELASTICETY, VISCOSITY AND SURIFACE TENSION:

Moduli of clasticily  work done in a astrain Torsional Pendulum — Determination of Rigidiry
Modulus— Bending of beams -- bending moment - Young's Modulus — Umifonm and nen-uniform
bending — Equation of continuity — Energy ol a liquid-Luler's equation — Bernoulli’s theorcm
Applications. Critical velocity, Poiseullie’s formulac  co-cfficient of viscosity--Termunal Veloony
and Stokes formula — Variation of Viscosity with temperature and pressure — Surface Tension —
hMolecular mterpretation Drop weight method.

UNTT I KINETIC THEORY AND THERMODYNAMICS

Laws of Thermodynamics: Thermodynamic Descniption  of  system, Zeroth  Law  of
ihermodynamics and temperature, First law and internal energy, conversion of heat into worl,
Vanous Thermo dynamical Processes, Apphcations of First Law: General Relatiom between CT &
CV. Work Done during I[sothermal and Adiabatic Processes, Compressibility & Expansion
Coefficient, Reversible & irreversible processes, Second law & Lintropy, Camot’s cycle & theorem,
Entropy changes in reversible & irreversible proccsses, Entropy- temperature diagrams, Third faw of
themnmodynamics, Unattainability of absolute zero.

Theory of Radiation: Blackbody radiation, Spectral disinibution, Concept of linergy
Prensity, Dervation of Planck’s law, Deduction ol Wien's distnhution law., Rayleigh Jeans



Law, Stefan Boltzmunn Law and Wien's displacement law from Planck's law.

Statistical  Mechanies:  Phase  space, Macrostale and  Microstate, Lniropy  and
Themiedynamic probability, Maxwell-Boltzmann law - distribution of velocity - Quantum
statistics - Fermi-Dirac distribution law - cleetron gas - Bosc-Einstein distribution law -
pheten gas - comparnison of three statistics.

UNIT II: OSCILEATIONS, WAVES AND ACOLUSTICS

Superposition of Two Harmonic aseillations; I'wo collinear harmonic oscillators, Linearity

and Superposition Principle. (1) Oscillations having cqual frequencics and {2) Oscillatioms
having different frequencies (Beats), Two perpendicular harmonic oscillators, Graphical and
Analytical Methods. Lissajous Figures with equal an unequal frequency and their uses.

Waves Motion- General: ‘Transverse waves on a string. Travelling and standing waves on a
string. Normal Modes of a string. Group velocity, Phase velocity. Planc waves. Spherical

waves, Wave inlensily.

Sound: Simple harmonic motion - forced vibrations and resonance - Fourier's Theorem-
Application to saw tooth wave and square wave - Wave intensity. Speed of longitudinal
waves 10 a fluid - velocity of sound in air - dependence on pressure and temperature - normal
moede vibrations of air columns.

UNIT IV: OPTICS

Ray Optics: Fermat's principle and its applications: Principle of extreme path, Proof of laws
of reflection and refraction, paraxial approximation, matrix method in paraxial optics, ABCD

malnx,

Reflection and refraction:

Sncll’s law of reflection and refraction, reliection and refraction at spherical surfaces:
formula for refraction at single spherical surface, stgn convennon. Thick lens: matrix
riethods in puraxial aptics, basic ideas of unit planes and nodal planes, Cardinal points of an
optical system , general relationship, combination of thin lenses.

Aberration in images: chromatic abermations; achromatic combination of lenses in cantacl and
scparated lenses. Monochromatic aberrations and their reduction. Properties of wavefront,
Huygen's principle.

Interference and diffraction:

Iterference of light: The principle of superposition; two slit interference, coherence
requirements for the sources, localized fringes in thin films, transition from frin ges of cquul
thickness to those of equal inclination Michelson interferometer; its uses for determination of
wavelength, wavelength difference and standardization of the meter. Intensity distribution in
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multiple beam interference; Fabry - Perot interferomecter and concept of finesse,

Fresnel diffraction: Hali-pcriod zones, cireular aperlures and obstacles, straight edpe,
explanation of rectilingar propagation. Cornu Spiral and its applications Babinet’s Principle.
Fraunhofer diffraction:

Diffraction at a single slit, & circular aperture and a circular disc. Resolution of images;
Rayleigh critenion, resolving power of a telescope and a nucroscope -Outline of phase
contrast microscope (no denvations) Thffraction grating: Mffraction at N parallel shis: plane
diffraction grating, resolving power of gratings and pnsms.

Polarization Optics: Electromagnenc nature of hight, Transverse nature of light wawves.

Plane polanycd hght  production and analysis, Crreular and ethptical polanzation. Double
refraction, mterlerence of polarized light, phase retardation plates { quarter wave and hall

wave platesh.

UNIT ¥V: ELECTRICITY AND MAGNETISM

Vector Analysis: Review of vector aigebra (Sealar and Vector product}, pradient, divergenec,
Curl and their significance, Vector Integration, Line, surface and volume integrals of Vector
fields, Gauss-divergence theorem and Stoke's theorem of vectors (stalement ondy ).

Electrostatics: Llccrrostatic Field, electne flux, Gauss's theorem of  electrostatics.
Applications of Gauss theorem- Electne field due to pnt charge, infinite line of charge,
uniformly charged spherical shell and sohd sphere, plane charged sheet, charged conductor,
Elcctrie potennial as hine mtegral of electric field, potential due to a point charge, electric
dipole, uniformly charged spherical shell and sohd sphere. Caleulation of eleciric Held from
potential. Capacitance of an isolated spherical conducior. Parallel plate, spherical and
cvlindrical condenser. Energy per unit volume in clectrostatic ticld. Diclectric medium,
Polarisation, Displacement vector. Gauss's theorem in dicleotrics. Parallel plate capacitor
completely filled with dieleetric.

Magnetism: Magnetostanes: Biot-Savart's law & its appheations- straighd conductor, gircular
coil, solenowd camrying current. Divergence and curl ol magnetie ficld. Magnetic veetlor
potential. Ampere's circuital law. Magnetie propertics of materials: Magnetic intensity,
magnetic induction, permeability, magnetic susceplibilily. Bref introduction of dia-, para-

and lerro-magnetic materiais.

Maxwell's equations and Electromagnetic wave propagaiion: Faraday's laws of
glectremagnetic nduction, Lenz's law, self and mutoal inductance, L of single coil, M of two
corls. Encrgy stored in magnetic fictd, Equation of continuity of current, Displacement
current, Maxwell's equations, Poynting vector, energy density in electromagnetic held,
clectromagnetic wave propagation through vacuum and isotropic diglectne  moedium,
transverse nature of EM waves, polarization,



LUNIT ¥I: MODERN PHYSICS AND RELATIVITY

Planck's quantum, Planck’s constant and fight as collection of photons; Photo — electric effect
and Compton scattering. De Broglic wavelength and matter waves; Davission-Germer
gxperiment Problems with Rutherford model  instability of atoms and observation of
discrete atomic spectra; Rohr's quantization rule and Atomic stability; caleelation of encrgy
levels for hydrogen atoms and ther spectra,

Special Theory of Relativity: Constancy of speed of hight. Postulates of Special theory of
Relativity, Length contraction. Relativistic addinon of velocities.

UNIT ¥z QUANTUM MECHANICS

Time dependent Schrodinger equation: Time dependent Schrodinger cquation and
dynarmical evolution of a quantum state; Propertics of Wave Function. Interpretation of Wave
Funection Probamlity and probability current densitics in three dimensions: Conditions for
Physical Acceptability of Wave Functions. Normalization. Lincarity and Superposition
Principles. Ligenvalues and Figen functions. Posinon, momentum & Encrgy opcrators,
commutator of position and momentum opcrators; Expectation values of position and

momentunt. Wave Function of a Free Paruele,

Time independent Sehrodinger equation-Hamiltonian, stationary states and  energy
cigenvalues; expansion of an arbitrary wave function as a lincar combination of energy eigen
functions; General solution of the time dependent Schrodinger cquation in terms of linear
combinations of stationary states; Applicanon to the spread of Gaussian wave packet for a free
particle in eme dimension; wave packets, Vourier transforms and momentun space wave

function; Position-momentum uncertainty principle,

(ieneral discussion of bound states in an arbitrary potential- continuily of wave function,
boundary condition and emergence of discrete energy levels; application to one-dimensional
problem- square well potennal: Quantum mechanics of simple harmonie oscillator-cnergy

levels and enerpy cigen lunetlions.

Quantum theory of hydrogen-like atomns: time mdependent Schrodinger equation n
sphencal polar coordinates; separation of variables for the second order parnal diflerential
cguation; angular momentum operator and quantum numbers; Radial wavelunctions; Orbital

angular momentum gquantum numbers | and m g, p, d,.. shells (1dea only).
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UNIT V111 ELECTRONICS

Current density and current. Nom-steady currents and contmuity equation. Kircholls laws.
Network theorems and their applications. Non-Ohmic cireuitry, thermistor. Varying current:
Rase and decay of currents i LR, CR circutts and LCR ¢ireuts - resonance. Time constant.

Integrating and differcntiating circuits.

Junction diede, special diodes, and their gemeral nses: Network theorems and their
applhications, Classificanion of Conductors, insulators and semi-conducters on the basis of
energy band diagram-Intnnsic and cxtrinsic semiconductors. P-type and N-type sem-
conductors, Formation of PN junction diode — Forward and reverse characteristics — Ihode
resistance-Effect of temperature on extrinsic scemiconductors, Halfwave, Centre tap and
Bridge rectifiers, BExpression for average de voltages, qualitative ideas of filters, chpping and
clamping cireuits-their general applications. Zener diode — Volt — ampere characteristios-
Avalunche and Zener break down mechanisms - Zener voltage, Simple voltage regulator

circutt using zener diode. LED, Photodiode,

Bipolar junction transistors, biasing and hybrid parameters: Construction of NPN and
PNP transistors — their operation modes-operation of NPN and PNP transistors-Cl3, CB and
CC configurations and their biasing, Input, Output and transfer characteristics of BF1's in CB
and CL modes-Active, saturation and cut-off regions -Bias stability- Load line analysis-
operating point.The need of transistor masing for faithful amplifications. Variations of
transistor parameters — stability factor and siabilization  Thermal runaway-Methods of
transistor biasing —i3ase bias with emitter feedback- Veoltape divider bias, h-parameters of a
transistor and their notations-hybrid cquivalent circuits for CL, C13 and CC tnode transistors.
Single stape RC coupled amplifier, caleulation of mid frequency gain using h-parameters,

frequency response curve (qualitative).

UNIT IX: SOLID STATE PHYSICS

Basics of Crystallography: Crystal peometry: Crystal lattice;, crystal planes and Miller
indices, unit cells. Typical crystal structures, coordination number, packing fraction.
Symmetry elements; rotation, wversion and reflection, baswcs of point groups and crystal
classcs, space groups, reciprocal lattice Crystallography: Diffraction of X-rays by a crystal
lattice. Laue's formulation of X- ray dittraction, Laue spots rotating crystal.

Bonding and Lattice Vibrations Types of bonding in suhds: Covalent, lonic, metallic and
Vander Waals bonding, hvdrogen bond, Lattice Vibrations: Llastic and atomic force
constants; Dynamics of chain of two types of atoms, optical and acoustic modes, mteraction

af light with ionic crystals. Linstein's and Debye's theonies of specific heats of solids,

Eleetrical Conduction in Solids: Conduction in metals: Drude's theory, T conductivity,
Hall effect and magneto resistance, AC conductivity, plasma frequency, thermal conduoctivity



of metals, Fermi-Dirac distribution, thermal propertics of frec-eleciron gas, Conduction in
semiconductor: Bands 1n solids; metals, insulators and semiconductor — electrons and holes-

etfective mass, donor and acceptor impurity levels,

Magnetic Properties of Solids: Magnetism: Diamagnetisin, Paramagncetism duc to {ree wons
and conduction electron Cune's law, ferromagnetism, domains, hysteresis loop, outline of
antiferro-  and  fernmagnetism,  ferrites.  Superconductivity:  Zero  resistivity;  cnilical
temperature, critical 13 field. Meissner effect Type [ and Type 11 super conduoctory, specific

heat and thenmal conductivity,
UNIT X: ATOMIC AND MOLECULAR SPECTROSCOPY

Atomic apd X-ray Spectra: Atomic speetra, Couphing schemes, L-S, I-J couplings, Spectral
terms, s.p,d.f, notation, selection rules, Spectea of mona-and di-valent atoms: Doublet fine
structure of hydrogen lines; screening constants for mono valent atoms, series limits, doublet
structure of alkah spectrum. X-ray spectra; The continuum X-ray spectrum; Duane and Hunt
hout, Charactenistic X-rays, Moseley's law, doublet fine structure, X-ray absorption spectra,
absorption cdpes.

LEtfect of magnetic field on energy levels: Angular momentum and magnetic moment of
electron due to orbital motion Gyromagetic ratios for orbital and spin motons; Bohr
magncton, vector model, Lande g factor, Nornal and anomalous Zeeman effects with
referenice to sodium D-lincs

Rotation and Vibration of Molecules: Classification of molecules as various tops,
Rotational encrey levels of diatomic molecules {no derivation), inter nueclear distance. Pure
rotation specira; selection rules, isotope effects on rotatonal energies. Vibratonal energy
levels, force constants, anharmonicity, dissociation cnergy, Spectra of diatomic maolecules:
Vibration-rotation spoctra; sclection rules, P, (and R hranches.

Electronic levels, Raman Effect: Shanng of electrons; formation of molecular orbitals,

molecular otbitals in H ion, MO theory of H2 malecule, diatomic melecular orbitals,

molecular orbital energy level diagram. Electronic band systems, sequences and progressions,
Franck-Condon princtple. Raman ellect: Stokes and anti-Stokes hines, quantum theory of

Raman citeet, selection rules in Raman and TR spectra,

Lascr System, I'ypes and Applications: Origin of spectral width, Schalow-Townes limit
(only statement), "unty of a spectral ling; Coheretice: spatial and temporal, Einstein's A and
B coeefficients; Conditions for laser action; existence of a mctastable stale, population
inversion by pumping and cavity resonance condition. Ruby Laser, He-Ne Laser, Dve laser;
Appheations of lasers: Laser comimunication, Medical applications and Material processing.
Elementary idea of second harmonic generation.
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LNIT XT: DIGITAL ELECTRONICS
Dvigital Principles: Number system, binary arithmetic, Basic gales and umiversal gate
operations. Boolean algebraic theorems and properties-Kamaugh map: two and four variable
map, POS and SOP simplification, NAND and NOR implemcentation, don't care condition,
Logic fammlies: characteristics and paramciers. TTL gates, TTL open collector gates, CMOS
gates, TTL-CMOS mterface, Combinational logic design: panty checker, half and full adders,
dermultiplexer, multiplexer, decoders, encoders, PAL,

A/D, D/A Converters: Prnciple of varable network and binary ladder type: four bit D/A
converter, A/D converter, counter method and successive approximation, resolution and
accuracy of D/A and A/D eonverter; requency counters and digital volimeters.

UNIT XIL: NUMERICAL METHODS AND COMPUTATIONAL PHYSICS

Numerical Mctheds: Introduction-Straight hine fitting {group average and least square
methods)-hiling & parabola (least square methods) — successive approximation method -
condition for the convergence- order of convergence — Regula — Falsi method — Newton
Rapson method-criterion for the convergence — order of convergence - Ehminanon method-

{rauss — Jordan method

Numencal [hfferentiation: Numerical Diffcrenhianion  forward and backward-Integration: -
Trapezoidal — Interpolation — Lagrangian - uneqgual-Wewlon's Jorward interpolation formula
{equal 1ntervalsy - Matrix: Solving the simullanenus equations — eigen value of a matrix by
power methods,

COMPUTER & FORTRAN: Compulers: Iniroduction imput & outpul  devices-CPU,
Applications languages & packapes (outline only). Fortran: Constants, vanables, operators — moxde
of expressions arithmetic to FORTRAN expression — Hierarchy of operators, Statements —
conditional and unconditonal - 1/p & ofp Statcments — executable Statements-format and go to
Slatements — computed gote — arithmetic IF - logical IF, Built- in-functions, Do stalcment - simple
Do loop-function subprogram Subroutine subprogram (Introduction)

UNTT XIIT: NUCLEAR PHYSICS

Generai Properties of Nucleir Constituents of nucleus and their Intnnsic properlies,
quantitative facts about size, mass, charge density (matier encrgy), inding cnergy, average
binding cnergy and its variation with mass number, main features of binding energy versus
mass number curve, NAZ plot, angular momentum, parity, magnetic moment, electrice

Inmoments, nuclear excites states.

Muclear Models: Liguid drop medel approach, scmi empirical mass formula and significance
of varous terms, condition of nuclear stability. Two nucleon separation cnergies, Forme gas
model {degenerate fermuon gas, nuclear symnietry potential i Fermm gas), evidence lor
nuaclear shell structure, nuclear magic numbers, basic assumption of shell modcel, concept of
mean ficld, residual interactiot, concept of nuclear force.
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MNoclear Instrmmentation: Cyclotron-8ynchro cycloiron- Proton Synchroton-Detectors-Gh
Counter-Scintillation eounter-Bubble Chamber-Nuclear Reactors -- Neutron Cross section-
Fission Producl- Energy release- Chain Reaction- Multiplication factor- Moderator-Natura)
Uranium-Thffusion equation,

Radioactivity decay:(a} Alpha dccay: basics of a-decay processes, theory of - cinission,
Gamow factor, Geiger Nuttall law, n-decay spectroscopy. (b) f-decay: enerpy kincmatics for
[-decay, positron cmission, clectron capture, neutning hypothesis, (¢) Gamma decay: Gamma
rays cmission & kincmatics, inlernal conversion. Nuclear Reactions: Tyvpes of Reactions.
Conservation Laws, kincmatics of reactions, Q-value, reaction rate, reaction cross section,
Concept of compound and direct reaction, resonance reaction, Coulomb scattering
(Rutherford scatterning).

Particle physics: Particle interactions; basic features, types of particles and its families.
Symmetries and Conscrvation Laws: energy and momentum, angular momentum, parily,
baryon number, Lepton number, Isospit, Strangeness and chami, coneept of quark model.

color guantum number and gluons,

UNIT XIV: ASTROPHYSICS

Radio interferometry: Radio galaxies- characteristiey and classification- Radio interferonmetry
quasars  radio and optical properties of gquasars - redshift of quarters. Basics of orbiting
telescape, Hubble space teleseope, Focault's expenment, Van-Allenbelts, Aurora.

Astronomical Objects: Red giants, Heavy element synthesis, white dwarfs - Chandrasekar's
mass limit, rotating black holes, Shwarzchild radius. Tidal and Planetesimal theories -
Kupier'sprato- planet theory, Hertzsprung - Russel diagram applications, outline of Saha's
ionization theory.

Solar system: Structure of photosphere, chromosphere, corona and their characteristics —
Mechanisim of energy production in ihe Sun, Solar prominences, spicules and plages. Steady
state theory, evidence in favour of Big — bang theory- Future of the Universe, pulsating theory

standard model, inflation.

UNIT XV: COMMUNICATION ELECTRONICS

Modulation: Amplitude modulatien, modulation index, side bands, power output, Base
muodulation, Detection: Drode and transistor detectors, super — heterodyne reecivers.
Frequency moduolation,  (heory. sidebands, qualitative  discussion of Besscl harmonics
bandwidth, modulation percentage, direct M transmitter,-I'M detoctors, skope delectors,
discriminator, ratio deteclor.

Image Transmission: Image (ransmission pringiples, scanning, synchronization & blanking

7

Ean ¥



pulse; composite signal; TV camera: Image orthicon; B/W TV transmutter & recaiver (block
disgram); NTSC & PAL systems; transmission of colour information; colour TV transmitter
& reviver {block diagram)eolour picture tube-shadow mask tube: TV channels & their
frequencics; cable TV {clementary ideas),

Wave Propagalion in Space: Ground waves propagation, line of sight distance, reflection of
radic waves by carth’s surface. Space wave propagation, effect of earth's curvature, duct
propagation; sky waves, theory of lonospheric refractive index and bending of sky waves,
expression for skip-distance & maximum usable frequency; ionosphenc anomalies.

UNIT XVI: MATERIAL SCIENCE

Types of Mateials — metals — insulating materials  oragamc materials — semiconductors —
magnelic materials — superconducting materials — composites — nanomaterials.

Preparation and charactenzation: Different techniques of prowing crystals  from melts  from
solution and growth of thin 11lms — charactenization of by X ray and optical methods

Propertics of malenals: Electrical propertics of metals and semiconductors, thin films
conductivity, resistivity, temperature dependent properties. Conduction of n type and p type
semiconductors. Conduciion in metallic and insulator films — thermal and optical properticsof
materials,

Mechanical propertics of metals — elastic deformation of metals — fracture of metals  plastic
deformation of metals — slip direction, critical shear stress — interference of |attice defects on
mechanical properties.

Applications: Applications of materials - interference fillers — gas sensors — Thermisters —
resislors — capacitors — solar cells. Non destruetive testing  ultrasonic, magnetic and aplical
testing.
UNIT XVII: MEDICAL PHYSICS

Physics of the Body-1

Rasic Anatonucal Terminology: Standard Anatomical Position, Plancs. Familiarity with terms
like- Superior, Infenor, Anterior, Posterior, Medial, Lateral, Proximal and Bistal. Mechanics
of the body: Skeleton, forces, and body stability, Muscles and dynamics of body movement,
Physics of Locomotors Systems: joinls and movements, Stability and Equilibnum, Energy
household of the Body: Energy bhalance in the body, Energy consumption of the body, Heat
losses of the body, Thermal Regulation. Pressure system of body: Physics of breathing. Physics

of cardiovascular system.

Physics of the Bady-1T

Acoustics of the body: Nature and characteristics of sound, Production of speech. Physics of
the ear, Diagnostics with sound and ultrasound. Optical system of the body: Physics of the cye.
Electncal system of the body: Physies of the nervous system. Eleetrical signals and information

transicr,
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Physics of Dingnaostic and Therapeuiic Systems.-I

X-RAYS: Electromapnetic speetrum, production of x-ravs, x-ray spectra, Brehmsstrahlung,
Charactenstic x-ray. X-ray tubes & types: Coolidge tube, x-ray tube design, tube coohing
stationary made, Rotating anode x-ray tube, Tube rating, quality and mtensity of x-ray. X-ray
gencrator circuits, half wave and full wave rectification, filament circwt, kile voltage cireuit,
types of X-Ray Generator, high frequency generator, exposure imers and switches, 11 cables,
HT generation.

Radiation Physics: Radistion umits exposurc, absorbed dose, units: rad, eray, relative
hiological cffectiveness, effective dose, nverse square Jaw. Interaction of radiation with matter
Compton & photoelectric effect, Rem & Sievert, linear attenuation coefticient. Radiation
Detectors: Thimble chamber, condenser chambers, Geiger Muller counter, Scintillation
connters and Solid State detectors, lonization chamber, Dosimeters, survey methods, arca

monitars, TLD, Scmiconductor detectors,
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- Subject; CHEMISTRY
ﬂ
Atoniic Structure

Review of: Bohr's theory and its limitations, dual behaviour of matter and radiation, de
Broglic's relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a new
approach o Atonic structure,

ELEMENTARY QUANTUM MECHANICS

Black body radiation; Plank’s radiation law; photoelectric effect; Compton eftect; De
Broglie hypothesis; Heisenberg's uncertainity pronciple; Sinuscidal wave equation; Radial and
angular wave functions; Probabiliy distnibution curves; Hamiltonian operator; Schrodinger wave
cquation and its sigmificance; physical imterpretation of wave function: postulates of quantum
mechanics; paiticle in one dimensional box. Quantuin mechanies: Time mdependent
Schrodinger equation and meaning of vanous terms in 1l Sigmificance of w and y?, Schridinger
equation for hydrogen aton1. Radial and angular pants of the hydronic wave functions {atomic
arbitals) and their variations for s, 2s, 2p. 3s, 3p and 3d orbitals (Only graphical representation).
Radial and angular nodes and their significance. Radial distnbuation functions and the concept of
the most probable distance with special reference to Is and 2s atomic orbitals. Sigmificance of
quantum numbers, orbital angular momentum quantum numbers m; and m,. Shapes of s, p and d
atomic orbitals, nodal planes. Spin guantutn number (s} and magnetic spin quanmim number
{ms).

Periodic classification and propertiers
Periodic propertics — Atormic radius — jonic radius, lomization potential. clectran  atfinity
and ¢lecironggativity — Their significance in chemical bonding,

Chemical Bonding and Moleeular Structure

lonic Bonding: General characteristics of ionic bonding. Energy considerations in ionic
hending, Latice energy and solvation encrpy and their importance in the context of stabtlity and
solubility of ionic compounds. Statement of Born-Landé equation lor calculation of lattice
energy, Ben-Haber cycle and its applications, polarizing power and polarizability. Fajan’s rules,
ionic character in covalent compounds, bond moment, dipole moment and percentage jonic
character. Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on
the basis of VSEPR and hybridization with the following cxamples — BeCl:. BF1. NH;, Sli,
PCls, ;. Concept of resonance and resonating structures il various inorganic compounds, MO
Approach: Rules for the LCAQ method, bonding and anti-bonding MOs and their characteristics
for s-s, s-p and p-p combinations of atomic orbitals, MO treatment ol homonuclear diatomic
malecules of (3 and Na and heteronuclear diatomic moiecules such as €0, NO and NO .
Comparison of ¥B and MO approaches.

1lydrogen, Hydrides, and 5-block elements

Hydrogen-Tsotopes, ortho- and para-hydrogens. Hydrdes: ionic, covalent, metallic and interstitial
hydndes, Hydrogen bonding.
Alkali metals; Introduction, halides, oxides and hydroxides, salls of oxo-acids, aqueous solution

chemistry, complexes and organometallic compounds.
Alkaline Earth metals: Introduction, halides, exides and hydroxides, salts of oxo-acids, agueous
solution chemistry, complexes and organomctallic compounds.
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SOLID STATE
(@ Defimition of Space lattice , Unit cell , Laws of crystallography —
1) Law of constancy of interfacial angles
(i)  Law of rationality of indices
(i) Law of symmetry, symmetry clemcents in crystals

(b} X-ray diffraction by crystals — Derivation of Bragg’s equation. Determination of
structures of NaCl, CsCl, KCL, (Laue’s method and powder methed).

Gaseous Siate:

Kinetic molecular model of o gas: Poslulales and denvation of the kinctic gas equation -
collision fregquency - colliston diameter - mean free path and viscosily ol gases, including their
temperature and pressure dependence, relation berween mean free path and coefficient of
viscosity, caleulation ol o from 1, variation of viscosity with temperature and pressure. Maxwell
distribution and its usc in evaluating molecular velocitics {average, root mean square and mast
probabley and average kinetic energy, law of cquipartition of energy, degree of freedom and
molccular basis of heat capacities.

Behaviour of real gases: Deviations fron weal gas behaviour, compressibility factor, Z and its
variation with pressure and temperature for differenm gases, Causes of deviation from ideal
behaviour. van der Waals equation of state, its derivation and application in cxplaining real gas
behavigur, calculanon ef Boyle temperature. [sotherms of real gases and their comparison with
van der Waals isotherms, continuity of states, critical state, relation between critical constanis
and van der Waals constants, Jaw of corresponding states.

DILUTE SOLUTIONS AND) COLLIGATIVE PROPERTIES

Method of expressing concentrations of solutions: dilute solutions; colligative properties;
Raoult’s faw; relative lowering of vapour pressure; Molecular weight determination; Taw of
osmatic pressure; determination molecular weight by osmatic pressure; clevation of boiling paint
and depression of freezing point; thermodynamic derivation of the relation between molecular
welght and elevation of boiling point and the relation between molecular weight and depression
of freczing point.

PHASLE EQUILIBRIUM

Detimbon of Phase, Component and Degrees of Freedoni; Derivation of Gibb's phase
rule; Phase equhbria of one component systems — HyO, CO» and sulphar systems; Two
component systems — Solid-Liquid equilibria- simple eutectic Bi-Cd and Pb-Ag systems,
desilvenisation of lead; Sohd solutions-compound formation with congruent melting point (Mg-
Zn) and incompruent melting point {NaCl-Hz0 and CuSOu-H;0) systems. Liquid-liquid
mixtures-ideal hqnd mixtures; Racult’s and Hendry’s law: non-idcal solutions; partially
miscible hgoids-phenoi-water; trimethvlamine-water and nicotin-water systems. Lower and
upper consolute emperature. Effect of impurity on consolute temperature. Azcotropes-HCI-HaO
and cthanol-water systems.



= Nemst distrbution law-thermodynamic derivations and applications.
Review of thermodynamics and the Laws of Thermodynamics.

Important principles and definitions of thermochemistry, Concept of standard state and
standard enthalpics of formations, integral and differential enthalpies of solution and dilution.
Caleulaton of bond  energy, bond  dissociation  energy and  resonance  cmergy  from
thermochemical data. Variation of enthalpy of a reaction with temperature  Kirchhoif's
cquation. Third law of thermodymamics; Staternent ol third law; concept of residual entropy;
Nernst heat theorem; Evaluation of absolute entropy from heat capacity data.

Chemical Equilibrinm & Ionic Equilibria:

Free encrgy change in a chemical reaction. Thermodynamic denvation of the law of
chemical cquilibrium. Distinction berween AG and AGY, T.e Chatelier’s principle. Relationships
berween Kp, Ko and Kx for reactions invelving ideal gascs. Strong, mederate and weak
clectrolytes, degree of ionmization, factors affecting degree ol iomization, ionization constant and
jonic product of water. lonization of weak acids and bases, pH scale, common ion effect. Salt
hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts.
Buffer solutions. Solubility and solubility product of spanngly soluble salis - applications of
solubility product principle.

CHEMICAL KINETICS

Rare and specific reaction rate; Factors influencing the rate of reaction-concentration,
lemperature, pressuee, catalyst, solvent and light; Order and Molceularity of reactions:
Derivation ol rate constants-zero, first and second order (with equal and unequal concentrations)
reactions; Halt-life period; Pseude order reactions; Determination of order of reactions-
differcntial method, method of imtegration and method of hall=lile period.

Fffect of temperature on reaction rate, Arrhenius equation; Aclivation cnergy and s
significance; Theory of reactions-Collision theory and "Transition state theory,
CATALYSIS, ADSORPTION AND PHOTOCHEMISTRY

{n) CATALYSIS

Catalyst and catalysis: Homogeneous and heterogeneouns catalysis with examples; Aad-
base catalysis with cxamples; Lnzvine catalysis-general characteristics; Auto  catalysis;
Derivation of Michaelis-Menten constant. Theomes of  catalysis-intermediate  compound
formation theory and adsorption theory,
(b} ADSORPTION

Adsorption-physisorption  and  chemisorptions;  Factors  influencing  adsorption;
Adsomtion Isotherms-Freundlich, Langmuir and BET theories. Apphication of adsorptions.
(e} PHOTOCHEMISTRY

Difference between thermal and photochernical reactions; Laws of photochemsiry-
Grothus- Drapper and  Stark-liinstein laws; Jablonski diagram; qualitative description of
fluorescence and phosphorescence; Non-radiative processes —internal conversion and inler
svstem crossing; Quantum yield.
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PRINCIPLES OF QUALITATIVE INORGANIC ANALYSIS

{a)Principles of solubility — solubility product  factors affecting solubility  temperature,
solvent, commen ion cifect, effcet of complex formation  Scparation of metal 1ons based on
silubility diifferences - sulphide separations. Applications of solubility product prineiple in
qualitative and gquantitative analysis. Standard semt micro procedure of identifying common
anions and cations in a mixture containing twao salts. Spat tests for cominon cations. Interfering
radicals — reason tor their interlerence and method of their temoval. (b} Techmques of separation
and purification of mixtures -gravity and suction filtration — centnfugation- drying technmques-
melting point and boilhing poini determmations.

ACIDS, BASES & NON-AQUEOUS SOLVENTS

{8) Agids and Bases-Bronsted acids and bases: Lewds acids and bazes: definitions, strengths,
represcifative Loewns acids, heterogencous seid-base reactions.

Hard & sof acids & basces (HSAB) @ Classilication, Pearson's HSAB comcept. acid basestrength
& hardness and sofiness.

(b} Physical properties of a solvent, Types ol solvents and their general characteristios.
Reactions in nos-aqueous solvents with reference to Jiguid NH; and hiquid 502, THF and
Dioxan.

fcy ELECTROCHEMISTRY-I

(Y Viectrical transport-conduction in metals and in electrolyte solutions; specific conductance;
equivalent conductance; measurement of equivalent condoctance; vanation of equivalent
conductance with dilution; migration of 1ons and Kohlrausch law;, Ostwald dilution law-uses and
hmiatations; Debye-Huckel-Onsaper equation for stronp clectrolytes (derivation not required).
(¢) Transport number, determination by Hittorf method and moving boundary method;
determination of depree of dissociation; determination of K, of acids; determination of solubility
product of sparingly soluble salts; conductometric titrations.

{f) ELECTROCHEMISTRY-11

{£) Types of reversible electrodes- Gas-metal ion, metal-metal 10n, metal-insoluble salt and
redox electrodes. Llectrode reactions; Nernst equation; derivation of cell E.MLF and single
¢lectrode potential; sign conventions; electrochemical series and its significance.

(b} Reversible and nmeversible cells; conventional representation of electrochemical cells;
LM.F of cell and s measurements; computation of cell EMUF; caleulation of themmodynamic
gquantities of cell reactions (AQ, AH and AK); comcentration cells with and without transport;
liquid junction potential; apphcations of concentration cells,

(1) Defimtion of pH and pK,, determination of pll by using hydrogen, quinhydrone and glass
electrodes by potentiometric method, potentiometric titrations.

(13 Buffers, mechanism ol buller action; Hendersen-Hazel equation; hydrolysis of salts.

Hydrogen, llydrides, and S-block elements

Hydrogen-Tsotopes, ortho- and para-hydrogens. Hydndes: ionic, covalent, metallic and
interstitial hydrides, Hydrogen bonding.

Alkali melais: Introduction, balides, oxtdes and hvdroxides, salts of oxoe-acids, aqueous selution
chernistry, complexes and organometallic compounds,

Adkahne Earth metals: Introduction, hahdes, exides and hydroxides, salts of oxo-acids, aqueous

solution chenmstry, complexes and organometallic compounds.
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— P-BLOCK ELEMENTS
General characteristics of Boron group elements - Diagonal relationship between B and 510 Hydrides
of Boron - preparation, properties and structure of Diborane. Boron Nitride, Borazine, Sodium
Borohvdride and Lithium Alurminium hydnde, Boric acid

{a) General charactenistics of carbon group elements — Allotropy of carbon, structure of
Diamond and Graphite, catenation, fullerenes. Fluorichiorocarbons, siticates and carbides.
¢) General charactenistics ol Nitrogen group elements. Allotropy of phosphorus, oxides
(NO,NO2. N2 N205,Pr 05.P:0:) and Acids of Nitrogen (HNO2HNOs) & Phosphorus (£
POy, Hy PO4LHy P205). Preparation and Structure and uses of Hydrazine, Hydrazoic acid and
Hydroxylamine. General charactensiies ol Oxygen group. Allotropy of sulphur - exides, halides,
oxvhalides of sulphur.Oxyacids (H804 H;S05,H;5.0;) of sulphur Persulphric acids, Dithionic
ard Thiosulphuricaeid (structure, preparation and properties). General characteristics of halogen
group elements, Oxides and oxoacids of halogens, Relative strength of oxo acids of the halogens,
mter halogen compounds, Pscudo halogens, Electro positive character of todine. Chenmustry of
noble gascs:- Position in the periodic table. Occurrence- isefation and separaton of noble gases
from atnosphere. Physical propertics of noble gases. flurides- oxyflurides and oxades of xenon
{preparation. propertics and stcture). Applications of noble gases.
D and F block clements- general characlenistics- metallurgical process-elingham diagram-
sclection of reducing agents.- colour of the complexes- magnetic properties- apphications.
Co-ordination chemisiry

Co-ordination  ¢hermistry — Mothods o preparation of complexes — isomerism in complexes —
applications of complex formation in analvtical chemistry  womoers theory-VEBT, CFT, MO theory of
complexes and their stability chelate effect Stability constants — Ther determination — complescs of Melals
in different oxidation states and their stahility,

MNUCLEAR CHEMISTRY

Nuclear forces- alomic mass wmt- packing fraction — mass deleer and binding cuergy of the
nucleus. stability of nuclel. Nuclear models- the liquid drop model. Nuoclear reactions- nuclear
fission- fission of uranium- nuclear reactors- types- importance of thorium in {ndia’s nuclear
enerey production. Nuclear fusion. Radio activity- natural radio activity- rate of radio activity
disintegration — halt life period- transmutation of elements- group displacement law- radio active
decay scries. [sotopes-separation of isotopes - applications of 1solopes n analyiical chemistry,
medicine, and in reaction mechanism.Carbon dating. Neutron activation analysis.

Fundamentals of Organic Chemisiry

Physical Effects, Electronic Insplacements: Inductive Eilect, Electromeric Effect, Resonance and
Hyperconjupation. Cleavage of Bonds: Hontolysis and Heterolysis. Structure, shape and reactivity of
organic molecules: Nucleophiles and clectrophiles. Reactive Tntermediates: Carbocations, Carbanions
and free radicals.

Strength of organic acids and bases: Comparative study with emphasis on factors affecting pK. values.
Aromaticity: Benzenoids and Hitckel’s rule,

Introduction to types of organic reactions: Additon, Elimination and Substitution reactions.



Stereochemistry

Conformations with respect to cthane, butane and cyclohexanc. Intercenversion of
Wedge Formula, Newmann, Sawhorse and Fischer representations. Concept of chiratity {up to
two carbon atoms). Coniiguration: Geometrical and Optical isemcrism;  Lnantiomerism,
Diastereomcrism and Meso compounds). Threo and erythro; I and 1 ¢is - trans nomenclature,
('IP Rules: R/ S (for upto 2 chiral carbon atoms) and E / 2 Nomenclature (for upto two C-C
FYSICITS).

Aliphatic Hydrocarbons

Alkanes: Preparation  Cartalytic hydrogenation, Wuartz reaction, Kolbe's synthesis, [rom
Grignard reagent. Reactions: Free radical Substitution: Halogenation,

Cycleatkanes: Preparation by Dicckman condensation & Baeyer’s strain theory. Conformational
analysis of mono- and di-subsiituted eyclohexanes.

Alkenes: Preparation — Flimination rcactions: Dehydration of alkenes and dchydrohalogenation
of alkyl halides (Savizeff's rule); cis-alkenes (Partial catalytic hydrogenation} and truns-alkenes
(Birch reduction). Reactions: cis-addition {alkaline KMn04) and trens-addition {bromine),
addition of 11X (Markownikofl’s and anti- Markownikotf's addition), hydration, ozonolysis.
gxymecuration-demercuration, hydroboration-oxidation.

Atkynes: Preparation of acetylene from CaC; and conversion inte bigher alkynes by
dchalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides.

Reacrions: Formation of metal acetylides, addinion of bromine and alkaline KMnQ., ozonelysis
and oxidation with hot alkabne KMni,.

Aromatic Hydrocarbons

Preparation (Case benzene): from phenol, by decarboxylation, from acctylene, from
benzene sulphonic acid.

Reuctions: {Case benzene): Electrophilic substitution: nitration, halogenation and sulphonation.
Friedel-Craft's reaction (alkylation and acylation) {(up to 4 carbons on benzene). Side chain
oxidation of alky] benzenes (up o 4 carbons on benzene}.

Activating and deactivating substitucnts, Oricntation and ortho-para ratio. Addition reactions of
benzene - Birch reduction.

Alkyl and Ary] Halides

Alkyl halides:Preparation from alkenes and alcohols, Reactions - hydrolysis, nitrite & nitro formation,
nitrile and isonitrile formation, Williamson’s synthesis, Lhinunation vv Substitution

Aryl halides:Preparation of chloro-, broma- and iodo-benzenes from phenel. Sandmeyer and
Gatlermann reactions. Reactions of ary] halides: Aromanc nucleophilic substtution {replacement

by —OH group and effect of mitro substituent. Benzyne mechamism: K{Na)}NHz/NH,.

Reactivity and relative strength of Carbon-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl
halides.

Alcohnls and Phenols

Aleohots:Proparation of primary, secondary and tertiary aleohols using (mignard reagent, cster
hydrolysis, reduction of aldehydes, ketones, carboxylic acids and esters. Reactions with sodium,
HX (Lucas Test), estenfication. oxidation {with PCC, alk, KMn()y, acidic dichromate, Con.
HNO), Oxidation of diols - Pinacoi-Pinacolone rearrangement.
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““Phenols:Preparation  bycumene hydroperoxide methad, from diazonium salts. Reactions -
Electophilic substitution - nitration, halogenations and sulphonation. Reler-Tiemann reaction,
Crattermann-Koch reaction, Houben- [{oesch condensation. Schotten Baumann reaction. Acidic
character of phenol, comparative strength of alcobol and phenol.

Carbonyl Compounds

Structural significance of the carbonyl function and nomenclature,

Aldehydes and ketones:Formaldehye, acetaldebyde, acetone and benzaldchyde - preparation
from acid chlorides & from niriles, Reactions; reaction with HCN, ROI1l, NatlS5Ca, amine
derivatives. lodoform test, aldol condensation, Cannizzare's reaction, Willig reaction, Benzoin
condensation, Clemmiensen Reduction and WollT Kishner reduction. Meerwem- Pondorfi-Verley
reduction.

Carboxylic acids & their derivarives: reparation of formme, acctic and benzoie acids, Reactions:
Hell-Volhardt-Zelinsky reaction, synthetic apphications of dicthiyl malonate &uithyl acetloacetate.
Preparatton of acid chlorides, anhydrides, esters and amides frum acids and their intereonversion.
Reactions: comparative study of the nucleophilicity of acyt derivatives. Reformatsky Reaction, Perkan
condensation.

Organic Compounds of Nitrogen

Nitro compounds:Preparation of nitroalkanes and nitroarenes. Reduction of mitrobenzene under
various conditions, nitro-acimiln lAutemensm,

Amines faliphatic and arematic):Classiication, preparation from alkyl hahides, Gabriel-
Phthalitnide synthesis, Holmann bromamide reachon. Hotmann and Saytzeff eliminatiom,
Carbylamine test, Hinsberg test, with [{NQ;, Schotten-Baumann rcaction, Electophihic
substitution in amlme: nitration, bromination and sulphonation.

Digznaium saits: Proparation from aromatic aminegs. Conversion to benzene, phenol and
azodyes.

Heterncyclics

Molecular Orbital picture and aromatic charactensucs ot pyrrole, furan, thiophene and
pyridine. Methods of synthesis and chemical reactions with cmphasis on the mechanism of
clectrophilic substitution reaction, mechanism of nucleophilic substitution reactions 1 pyridine
derivatives. Comparison of basicity of pyndine, pipendince and pyrrole. Introduction to
condensed five- and six-membered heteroeyclics. Preparation and reaction ot indele, guinoline
and isogquinoline with special reference to  Bisler-Napieralski  synthesis. Mechanism of
electrophilic substitution reactions of indole, quinaline and soquinoling.
Biological Chemistry-T:
FElementary treatment of digestion and absorpuon of carbohvdrates, protems and fals:

Carbahydrates: Biological hmportance of carbohvdrates, Metabolism, Cellular currency of
energy (ATP), Glycolysis, Alcoholic and Lactic acid fermentations, Krebs eycle.

Proteins: Aminoacids, peptides and proteins: classification ol proteins: Digestion and absorption
of proteing, Formation of Urea, Transamination, Deamination, Plasma Protein, Liprotropic
Factors.
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Lipids: Defimtion, Classification, Importance, General Lipid Metabolism, Dipestion and

Absomtion of Fat, Oxidation of Fatty acids, Ketosis, Lipoprotein metabolism classilication of

lipoprotein, Biological imporance of nglyecerides and phosphoglyvecrides and cholesterol.

Polymers- classification-preparation —uses of polyimers. Structure and funetions of biopolymer

such as proteins and Nucleic acids — Primary, Sceondary and tertiary structures of proteins
Mechanism of Enzyme action — DNA and RNA.

Biological Chemistry-IT:

Enzymes: Elementary treatment of enzymes, cofactors, prosthetic groups and theory ol enzyme
action. Nomenclature, classification, effect of pll, temperature on cnxyme aclivity, enzyme
inhibingm.

Hormenes: [ntroduction, General Mcchanism of actions - Physiological functions of adrenaline,
thyrexin, oxytocin, insulin and sex harmones. Micronutnents and their biological role in human
systems. Iron Metabelism - Ceneral consideration of ITmportance of sodium, potassium., caleiur,
magnesium, chloride and fluoride - Vitamins: General consideration, elinical importance.
Defimtion of Health, WHO standard - Balaneed dict.

Biochemical Analysis:rinciple of estimation and diagnostic approach by blood and urine analysis:
Blood: Composition, grouping and Rh factor - collection and preservation of samples. Anacmia,
Regulation, estimation and interprelation of data for blowd sugar, urea, creatinine, cholesicrol
and bilirubin. significance of HOL and LDL - Tmportant ipid profile tests.

Urine: Collection and preservation of samples, Formation of urine, Composition and estimation
of constituents of normal and pathological urine.

Normal and abnormal values of climeal chemistry o relation to buman discases — General
consideration and interpretations.

Computer in chemistry

Introduction: Basic computer organization, processor and memory — main memaory, secondary
storage devices and storage hierarchy, Software — relationship between hardware and sofiware
lypes of software. Planning the computer program — algonithm and flowcharts, Basics of
Operalng S¥slems.

Computer Janguages - machine language, assembly language, assembler, compiler, interpreter
and programming languages - C language — introduction, C compiler, operating systems and
preproccssor dircetives - variables, constants, operators, mput and sutput functions.

Control structures — conditional, looping, goto, break, switch and continuc statoments,
functions, arrays and pointers,

Applications in Chemistry-1 calculation of the radius of the first Bohr orbit for an electron,
calculation of half-life time or an integral orvder reaction, caleulation of molarity, molality and
normality of a solution, caleulation of pressure of tdeal or Vanderwaal’s gas, Calculation of
clectroncpativity of an clement using Pauling’s relation.

Applications in Chemistry-IT - Calculation of empincal formulae of hydro carbon, calculation
of reduced mass of a few diatomic melecules, determination of the wave numbers of spectral
lines of hydrogen atom, calculation of work of cxpansion in adiabalic process, caleulation of pH,
solubility product and bond energy using Bom - Lande equation, calculanion of standard
deviation and correlation coefficient.
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BASIC ANALYTICAL CHEMISTRY

(A) Laboratory GGlassware:

a)  Types, maintenance and cleaning.
b}  Calibration of burctte, pipctic and standard {lask; practice of inter-calibration.
¢} Laboratory first aids.

{B) Stoichiometry and concentration systems:

Stoichiometry — Mole and cquivalenl concepts — Stowchometne calculatiens - concentration
systems — Molanty — Nomahty — p-functions — percent concentration — ppm and ppb -
calculations mvolving vanous types of concentration systems.,

Principles of Titrimetric {¥olumetric) Analysis:

2 Defimtion of the terms primary standard and sccondary standard solutions — Lquivalence
point and end point of tirations, — “T'ypes of titrations — Calculations involving volwnetric
litralioms.

ity Acid - Base Titrations : Denvation of titration curves for strong acid Vs strong base and
weak acid Vs strong base turations — Theory of acid-base indicators,

e} Redox Tilrations @ Nernst equation — Theory of redox indicators — Types of redox
indicators.

() Complex Formation Titravons: Chelating apents — ED'TA- Theory of metallochyromic
indicators — Titratoms involing EDTA — Types of EDTA titrations.

(& Precipiaticn Titrations: Arpentometric ttrations — indicators for titrations involving silver
nitrate.

Statistical Evaluation of Analytical Data ;

Mean, median and mode — Accuracy and precision — ways of expressing accuracy
and preaision and their caleutation — Frrors — types — determinate, indeterminate and gross
crrors  minimization of crrors — methods of reporting data — sigmificant figures and
problems involving significant figures — Statistical treatment of indelerminate errors —
conhidence litnits — entena lor rejecuon of gutliers Q-test graplung — the least squares principle
— hinear regression of data

CHEMICAL TECHNOLOGY & SOCIETY
Chemical Technology:

Basic principles of distillation, solvent extraction, solid-liquid leaching and liquid-liquid
cxtraction, scparation by absorption and adsorption. An introduction into the scope of ditferent
types of equipment needed in chemical technology, including reactors, disullation columns,
extruders, pumps, mills, emulgators. Scaling up operations in chemical industry. Introduction to
clean technology. Chemistry in Wanotechnology Breakthroughs, Chemistry in Computing,
Chemistry in Transportation, and Chemistry in the Space Age. Policies to finahle [nnovations in
Technology — updating pnmary chemicals management law to adapt to scientific advancements
and to promotc that “chenuical products are safe for intended use”, while alse encouraging
innovation.
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Soeciety:

Exploration of societal and technological issues from a chemical perspective. Chemical
and scigntific litcracy as a means to better understand topics like air and water (and the trace
materials found in them that arce referred to as pollutants); energy from natural scurces {L.e. solar
and renewable lfomms), from fossil fucls and from nuclear Nasion; materials like plastics and
polymers and their natural analogues, proteins and nucleic acids, and molecular reactivity and
inlerconversions from simple examples like combustion to complex instances like penetic
engingening and the manufacture of drugs. The innovative products of chemistry lead (o cutting
edge advancemients - applied technology tn medical devices, aerospace, computing, cars, fucls
cle. - technological advancements that drive innovation, create jobs and enhance safety m our
cveryday lives. Communicating costs and benefits of the chemical industry and chemical
technology to society — Risk communication.

MOLECULAR SPECTROSCOPY-I

{a) MICROWAVE SPECTROSCORPY

Llectromagnetic radiation; Regions of the spectrum; Diatomic molecules: selection tules, energy
tevels of nigid rotor (semi-classical principles); spectral intensity; distribution using population
distribution {Maxwell-Boltzmann distribution); detenmination of bond length; isotope etfect.

(h) INFRARED SPECTROSCOPY

Inlrared spectrum; selection rules; energy levels of simple harmonic escillator; pure vibrational
spectrum; intensity; force constant and its determination; qualitative relanon between loree
constant and bond energy; elfect of anharmonic motion and isctope on the infrared frequency.
vibrational (requencies of dilfercnt {unetional groups.

MOLECULAR SPECTROSCOPY-II
RAMAN SPECTROSCOrY

Cohcept of polarisability; selection rules; purc rotational and pure vibrational Raman spectra of
diatormic molecules: classical theory of rotational and vibrational Raman spectroscopy,
complementarities of Raman and 1R spectroscopy, mutual cxelusion principle, polarized and
depolarized Raman lines.

{(a) FLECTRONIC SPECTROSCOPY

Cloncepl of potential energy curves for bonding and antibonding molecular orbitals; qualitative
description of sclection rules; Frank-Condon principle; predissociation; gualitative description of
g, m and # molccular orbitals and (heir cnergy lovels; types of electronic transitions.

(b) PHIYSICAL PROPERTIES AND MOLECLLAR STRUCTURE

Optical activity and polarization (Clausius-Mossotti equation); dipule moment, induced dipole
motent: measyrement ol dipole moment — temperature and refractivity methods;dipole moment  and
structure ol molceules.  Magnetic propertics-paramagnetism,  diamagnetsm  and
ferromagnetism

CHEMOINFORMATICS
Infroduction to Chemo informarics: lhistory and evolution of chemoinformatics, Use of
chemoinformatics, Prospects of chemoinformatics, Molecular  Modellimg  and  Structure
clucidation.
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Rotany

Thalloplytes, Microbes and Plant Pacthology

Algag-Fungt-Lichens and Mycorrhiza-Bacteria and Viruses-Flant Pathalogy

Amphibians of Plant Kingdom-Pteridophytes-Gymnasperms-Palecbotany
Fuossil Boluny-Introduction 1o Coll Science-Tissves and Organs-Sceondary Growth-Organization of Flower
ard Pollination-Fertihizanon, Embrye and Endospennm

Field Botany (Ecolopy and Angiasperm Taxenomy)
Inireduction  and  Foological  factors-Planl  communitics and  Beosystem-Angiosperm  Taxononyy-
Tniroduction and Identification-Angiosperm Classification and Polypetalae Families-Gamopetalae,
Monochlamydeae and Monocot Families

Racteria, Alpgac, Fongi, Archegoniatae, Angiosperms and Econvmic Bolany

bMonerans-Algae and Fungi-Archegonialae--Angtosperms-Economice Hotany -Tntraduction to flower, fruit antd
seeds. Study of Anglospermuc fanulies: Annonaceas, Asclepiadaceae, Nyvotaginaceae and Poaceas,

{Cytelopy, Anstomy, Physiology, Microbialegy and Mlanc Ecology)
Cell and Organclles-Planl Anatomy-Plunt Physiology-Microbiology -Plant Fcology

Medicioal Botany
Introduction-Raw materials for Drugs from Plants i- (rlyeosides - Raw materials for Drupgs from Plants 1T -
Tanning -Fixed vils - Volalle atls -Resins -Alkaloids  Steroids- Plant Toxins-Antibiotics

Economic Botany
Ornigin of Crop Plants-Cereals-Pulses-Vegetables- Fibre Plants-Timber Plants-Cil Plants- Spices and
Condiments

External Morphology of Angiosperms

History of Plant wlentification and Root Momhology-Stem Morphology-Leal Morphology- Intlorescence
and Tlower Morphology-Fruil snd Seed Morphology

Herbal Botany
Introduction to lHerbal Medicines-Pharmacognosy and Medicinal uses of Herbs-Pharmacognosy-
Phytochemistry of medicinal herbs-Common medicinal formulations

Eenefics
Heredity-Linkage and Crossing over-Fine struciure of genes and Chromesome-Mutations and Chromoesomal
Aberrations-Fxtra-chromosomal inheritunce und Applied Genetics

Horticulture and Plant Breeding
Landscaping and Gardening-Circhard and Kitchen Gardening-Plant Reproduction-Methods of Crop
Improvement-Inbroeding depression and Heterosis

Maolecular Biology
The Genetic Material-Replication and Transcription of DNA-Pratcin synthesis-(iene Regulation Gene

Ylutation- Polymerase Chain reaction

Plant Physivlogy anil Biochemistry
Plant-water relations and Mincral Nutrition-Carbohvdrates and Lipids- Photosynthesis and Translocation of
solutes-Amino acids, Proteins and Enzymues-Environmental Flant Physiology
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Elant Bivtechnology -~
Plant Tissue Culture, Design of Lab and Media-Types of Tissue Cultures- Tand Secondary metabolites-T, ies

of Tssue Cuoltures- [-Cienetic Engingering and Cloning Vectors-Trunsgenie Plants, Bioethics and Bio safety

Mushroom Celture

Histery of Mushroom Culture-Infrastructure and Inputs-Stages in Mushroom Production-1larvest
and Storage-hMMushroom Recipes

Biofertilizers and Organic Farming

Manures and Bio {erilizers-Bactenal Bio fertilizers-Algal Biofertilizers-Fungal Riofertilizers-
Organic Farming

Biostatistics and Computer Applicatioas in Biology
Biostatistics-1-Biotstatistics-11-Basics of Competer-Soltwares used in Biology-Computer Applications in
Binlogy

Hurlicullure
Lundscaping and Gardentng-Orchard  and  Kitchen Garden  Layout-Nursery  and  Cunopy
Management-Cropping Syatems- Discase Coalrotb und Pest Munagement

Plant Tissue Culture
Inireduction and History-Culture Media-Sterilization Procedures-fn Fitro Cultures- Applivations of FTC

Ethnobotany

Ethnobotany-Methodology of Ethnobotanical Studies-Role of Rthnobatany in Modem Muedicine Censcrvation
of Plant Genetie Resourees- Ethnobotany and Legal Aspects

Inielleclual Property Rights

Introduction and Patents-Copyrights, Trademarks and Geographical Indications-Protection of
Truditons Knowledge and Industrial Designs-Protection of Plant Varictics-
Bictechnology and Intellectual Property Rights

Greenhouse Technology

Fundamentals of Greenhouse Technology-Fertilizer Application-Water in the Greenhouses-Plant Protection in
Circenhouses-Applications of Greenhouse Technology
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SUBJECT: ZOOLOGY
BODIVERSITY OF INVERTEBRATES AND CHORDATES

Classification- Binomial Nomenclature - Invertebrata and Chordates - strusture and il bistory
of pathopenic proterouns - BEntamocha histalyics - plasmodium — Trypanosnome- Leishmania- Structure
and life history of helminth parasite - Tacria soliwo - TFasciela hepatica- schizostoma- Ascaris
lumbriceides- Structure and life history of Amphioxus- Bulanoglossus - Ascidian and their evolutionary
significance, vertebrate comparative anatomny.,  Intcgument, DBrain, [leart and Urinegenital organs.
Economically important vericbrales and vertebrate Pests Fishery respurees of Indiu- Tinergy melabolism
of garbohydrates, hpids, protcing and nucleis acids. Oxidative phosphorylation. Rale of major and minoe
clemunts in metabolism. Enzymes — ¢lassilication of cnzymes, Coenzymes and cofactors. Mechanism of
action of enzymes. Bio-energetics and thermodynamics - thtermediary metabolism.

BI1O-STATISTICS AND BIOINFORMATICS
Collection of data - Measures of Central tendency - Bininformatics resources - Tools of Momlormatics -
Databases « Human Generme Project,

Microbislogy : Avticulural Microbiology - Foed microbiology - Microbes of environment - Contral of
microbes - Animals and human welfare,

Vermitechnology:- Types of carthworm  Vermicomnpaost - Nalural enemics af carthwarm.

vector biglogy :- Insects as vectors-Apicuiture - honey bees, Fish culture  aguanum - ornamental fishes

- commercial, assthatic values, Fish breeding and tish diseascs.

Cell and Molecular Bialopgy

Prokaryolic and Dukaryotic cells. Ultrastructure, Organisation and funcrions of ¢cll membrane,
Endoplasmic reticulum, Golgi body, lysosome, mitechondron, Ribosome structure of DNA, AL B, C and
Z forms of DNA, Transcnptom, franslabon, Gene mutation,

{Crenetics

Gene interactions, Multiple alleles, Recombhination, Linkage, Crossing over, Chromosome mapping.
Genes and their expression.

Population genetics Mendelian population. ardy weinberg law. Ammal brecding and Human CGenetics
— Inbreeding, outbreeding, Heterosis, (enetic engineering and ils apphcation in Agriculture. Animal
hushandey and medicine. Inborn errors of metabolism. Chromoesomal sberratons,

Physioloxy

Multrition: - Fssential amino acids, vitamins, minerals and trace clements. Dhgestion, digestive enzymes
ahsorption, assimilation of carbohydrates, Prowins, Lipids, Intermediary metabolism.



Wespiration: - Transport of respiratory puses &y bload. Cirenlation - Types of heart. Movement - Typus
of muscle cells, Structure of musch. o], Muscle contraction and its types. Exeretion - Veriebrate kidney
and urine formation. Excretion of nitrogenous preducts, Renal repulation of acid- base balance.

Sensory physiology: Chemoreception- Muechana reception- Thermo reception- Photoreception. Nervous
coordination:  Transmission ol inpulses. Nervous system- Central nerveus system- Aulonomic nenous
systetn. Memory and learning, Chemical engrdination - Endocrine glands and hormeones, Fndocrine
inlerrelations. Newro Endecrine reflexes. Growth and reproduction. Mowlting and metamorphosis in
crustations Linsccls and vertebrates. Pheromonss i reproduction. Physinlogy of human repreduction.
Developmental biclogy- Gamelopenesis  Ferlilization- Parthenogenesis- Cleavage and fate map ol frog
and chick. lnvolvement of of genes in developmental process - General Metabohsm dunng gastrulation-
Integration of gasimulation. Placentaton in mammals- Human pregnaney,  Organopencsis- Hean, Eye,
Brain, kidncy. Extracmbronic membranes. Genetic control, Regencration, Reproductive Biology
Animals and Tumans.

ITmmunoiogy: Antipens and Antihodies- specific and non speeilic immune system. Imimunity- {lanate
and Acquircd) Antigens- [laptens- Antigenic determinants. Immunoglobulin melecules as anligens-
allotypes. Tmmune system and bymphoid organs. Macrophages -T cell and B cell. Antibody production
Immune respense- Humoral and cell mediated. Repulation of immune response- antigen antibody
reaction-  Vaccination- Allergy — AIDS- Congenital  immunodeliciency.  llealth and  hymenc,
Envircnmental biclogy -Bintic and abictic factors of environment, Biegeachemical cycles- Ecosystem
concepts. Resource Management -Energy transformalion, praductivity - food chain- tootweb, Pyrumuds.

Zougeeyraphy of Indian wild ammals. Indian primates- Natural resources- Conservation of Natural
Resources and Wildlife Protcction Agt, Wildlife sapetuaries of Tamilnwdu, Envirerment Degradation-
Factors affecting environment. Evolution- Origin of life- Theones of evolution- Natural selection-
Microevolution- Genetic drift- Speciation- Incomplete specics- Species  problems-  Allopatry  and
Symputric speciation.

Macro evolution- Guolouical records- Fossils and Fossilization- Evolutionary trends -Parallel cvolution-
Propressive and Retrogressive tremds- Raws of Fvolution. Man and Biosphere- Man's role in
conservation of nutural resources and biosphere. Humap activities that medify biosphere. Human
Resource Management. Biodiversity and conservation- Animal products- Dairy, Honey, Fishery, Meat
and pouliry.
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COMMERCE

~ e 7

TRFICE
BUSINESS MANAGEMENT

i Introduction: Concept, nature, process, and sigmiftcance of management: Management roles (Mintzberg) An
overview of funcuonal arcas of management; Development of managemeni thought, Classical and neo-
classical system; Contingency approaches.

1} Planning: Concept, process, and types, decision making — concept and process; Bounded Rationality:
Muonagement by objective; Corperate planming; Enviromment analysis and diagnesis Strategy fomnulation,

Uy Organizing  Concept, nalure, process, and significance; Authority and  responsibility  relalionship -
Centralization and decentralization - Departenentation - Organization Structure — forms and contingency
Faclors,

ivy Motivating and Leading People at Work: Motivation-concept; Theories-Maslow, Herzberp, McGregor, and
Quehi: Finangial and non-financial incentives, Leadership - concept and leadership stvles; teaderstup theories
{Tarmmenbaum and Schrocdt) Tikerl System Managemenl - Communication — nalure, process, neiworks, and
barriers: BEffechive communication,

v) Management Control: Concept and process; Fffcctive control  system;  Techniques of Contral - traditional
and moderm.

GOODS AND SERVICES TAX (GST)

1} GST - scope — Benetits — salient features — GST counct] — Important Terms - Minimal Interface — Input Tax
Cridit — Refund - Demands — Alternate Dispute Besolutwon Mechanism,

i1} GST Aw - CGET Acl SGEST Act - 1GST Act - UTGST Aet- G5 {eompensation 1o the Stale)
Act — features and provisions.

1) GST - Levy & Collection of tax — Tine and Yalue of Supply - Input Tax Credit - Registration — Tas Invoice

_ Dbt Credit Notes,
i) Admimstration — G5T Accounts and Records — Retums - Payment of tax - Refunds- Assessment - Audit -
Inspection, Search, Seizure and arrest.

vl Domand and recovery - Liabiliy 1o pay tax - Advanee Ruling - Appeals and revisiong — offences and
penalties.

INCOME TAX

iy Introductior: Basic conces: Income, agricubtural income, Porson, Asscsscl, assCssmen! yoar | previous
year, (irnss total income, Tolal Income, Maximum Marginal Rate of Tax; PAN. Residential Stalus; Scope of
total ingotne on the basis of residential status, Exempted Income under Section

ity Computation of Income under salary, Income from house Property.

iii) Computation of Incomce under Profits and gains of business or Profession, Capital gins and Income ram
other Sources.

iv) Computation of total income and tux liability Income of other persons including in assessec total income,
arorepation of income and set oft and carry forward of losses; deduction from gross wolal incorme; rebates and
rehicfs - computalion of total income of individual and firms; tax lability of an individual and & frm (5 leading,
cases decided by the SupremeCourt).

v}  Return of Income: Filing ol returns; manually, online filing TDS: provisions and procedures of compulsary

.



onling filing of returns for specificd asscsses,
FINANCIAL MANAGEMENT

17 Financial Management: Financial goals; Proli vs. Wealth maximization, Financial functions — Tnvestment,
financing, and dividend decisions; Minancial planning.

1y Cost of Capilal: Sigmificance of cost of capital, Calcululing cost of debt; Preference share, cquity capital and
retained carnings, ¢ombined {weighted) cost of capital. Operating and Financial Leverage: Their measure;
Effcets on profit, analyzing alternate Ninancial plans, And combined financial and operating leverage - Capital
Structure: Theores and delerminants.

i11) Capital Budgeting: Mature of investmenl decisions - cvaluation criteria, pay-back peried - accounting rate of
return, net present value, intemal rate of retarn - profitability index - NPY and [RR Comparison.

1) Management of Working Capital: Nature of working capital, significance of working capital, Operation
cycle and factors dotermiming working capital requiremnents - Management of Working capilal  cash,
receivables, and inventories,

¥} Dhavidend Polivies: lssues in dividend policies: Wellers model; Gordon's model MM, Hypothesis,
lorms of dividends and stability in dividends, delcrminants.

FINANCIAL MARKET OPERATIONS

1} An overvicw of financial markets in India. Moncy Market: Indian moncy markets composition and structure;
{2} Acceptance house, (b Discount house. and (¢) Call money market; Recent trends in Indian moncy market.

1) Capital Market: Security market — {a) New issue market, (b) Sceondary market; Functions and rale stock
exchange; Listing procedures and begal requirements; Public jssue  Pricing and Marketing - Stock exchanpe
Matignal Slock Exchange and Over — the — Counter Exchange of India .

111 Securitics Contract and Regulations Act: Main provisions. - Investors Protection: Grievances concerning stock
exchange dealing and their removal; Grievange cells o stock exnchanges; SEBL Company Law Board; Presa:
Remedy through courts.

iv) Functionaries of Stock Fxchange: Brokers, sub brokers, markel, jobbers, portfolic consultants, institutional
investors, and NRIs,

v) Financial Services: Merchant Banking — Functions and roles; SEBI guidelines: Credit rating - Concept,
functions, and typos,

PRINCIPLES OF MARKETENG

Y Niture and Scope of Marketing: Importance of Marketing as 2 business [unctions in the economy:
Markething concepls - traditienal and modern; sclling vs. marketing - Markeling mix; Marketing environment. -
Market Scpmentation: Consumer RBehavior: Nature, Scope, and significance of consumer Behavior and market
segmentations - concepl and mportance - Bases for market scgmentation.

iy Product: Conecpt of Product. Consumer, and industrial goods, Product Planning and development —
Packaging - role and functions; Brand and trade mark: after sale serviee, product life eyele coneept.

iy Pricing Importance of price in the marketing mix; Factors alfeeling price of a products/service; Discounts
and rehates,

vl Distnbution Channels and Physical Distribution: Distribution Channels — Coneept and Role - tvpe of
distribution channels - Factors affeeting choice of a distribution channel; Retailer and whoelcsaier: FPhysical
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A distribution of gnods Transpartation, Warchousing; inventory control - Order Processing.

¥) Mcthods of Promotion: Pramotion mix - Advertising mediz —their relative merits and limitations,
Characteristics of an effective advertisement, Personal Sclbing: sclling as & carcer, characteristics of a
suceessiul sales personal- Functions ofsalesman,

ORGANISATIONAL BEHAVIOUR

iy Organizational Behaviour: Focus and Pwpose of Organizwion — Meaning, Neaed and lmportance of
Organization — Classification - Organization Coals, Prospects of Formal Organization Organizational
Behaviour (B} — Nature and Scope — Contributions — (OB models - Fealures of Modem OB modcl.

1) Individual Behaviour, Personality, Learning and Alliludes — Personality — Definition — Binlegical, Cultural,
Family, Social and Siteational: Factors - Theories of Personality — Meaning ol learmming  Leaming Process
Leuming Theory and OB — Organizational Behaviour Maodification — Meaning, steps, Process and practices,
Alttudes - Charactenisties — Compongnts — Formaton — Measurement of Attitude.

i) Group Behaviour and Group Dvnamies: Group Dynamics — Meaning — Types — (roups in an organization

Group size and Status — Influences — Emergenee of  informal Leaders - Role Relalionship and Group
Behaviour  Characteristics — Behaviour Probloms  Group Behaviour — Characteristics — Behaviour Probicms
— Ciroup Nomms — Cohesiveness  Features — Effects — Group thinking — Symptom, Conscguences and Remedy

- Group DecisionTechnigues.

iv] Dynamics of Organizational Behavior Orpanizational changes and Development - Organizationa] Change
Meaning — Natwe of Work — Change - Stability Vs, Change - Proactive Vs, reactive change — Pressure of
change  changes in managerial personngl — change process - orpamizational resistance to change -
dManagement of change process.

v} Organizational Development — Definitions — Characteristics - Ohjectives — Team Building - Survey Fed
Back — Four SystemofManagement.

HUMAN RESOLURCE MANAGEMENT

i) Human Resource Management — Nature and Scope — Objeetives — Nature of people and organizations —
Personnel Policies and Principles — Enviranment of THuman Resouree Management — Social Systerns Humun
Resource accounting and audit.

ii) Hurnan Resource Planning — Human resource ¢ manpower planming — meaning — process of HR Planning

Jub analysis — Recruitment and selection — Oricatation and Placemenl — Onigntation Programimes.

iii}Employee and Reward Systems — Training of personne] — Job evaluation  Jub satisfaction — Appraising and
rewurding performance - - moncy as means of rewarding — ceonomic incentives systems - Wage incentives —
Wage administration — Renefits and services — ’rofil and production shaning,

iv] Motivation — Humean needs — Theories of motivation — Maslows Hicrarchy nceds — Ilertzberi’s two faclor

madel - Other theories  Behavioral meditication - Motivational Patlemns - Ixpectancy mode.  Application

of molivaiion concepts.

v} Leadership, Communication and counscling -- Nature  of  leadership  behavior I.cadership Styic
Fmployee DParticipalion — Nature, Scope, Programmes and benefits  of Parlicipabon — Employce

Communication Process  Communication Syatem - Employes counseling aml types.
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EcCowNoMICSe

1. MICROECONOMICS
Introduction

Nature and scope of micro economics — importance and limitations of micro economics
migro staties — micrao dynamics — compargtive statics — concept of equilibrivm - static, dynamic
and neutral equilibrium  Partial Vs General equilibrivm role and limitations ol price
mechanisms ina free marke! ceconemy  fronticrs & microvcenamics.

Consumer Behavior

Demand and law of demand — utility analysis and derivation of demand  ordinal
approach- inditferencecurve consumcerequilibrivm- price,incomeandsubstitutioneffoet{Hicksand
Slutskey?  denvation of demand curve snalysis  comparizon of cardinal and erdinal analysis -
Ciiffin gonds — compensated demand - clasticity of demand: price, income and cross
consumers surplus  Engeleurve,

Theory of Supply and Production

Supply and law of supply — elasticity of supply — production decision  fuctors of
praduction — proeduction function - law of variable proportion  retums 1o seale  ceonomics of
seale  1so guant approach and producer’s eguilibrium — Tacter substitution — clasticity of factor
suhstitution.

Theory of Cost
What are costs? — production and eosts — various measurcs of cosl  eost curves and their
shapes — the relationship between short run and long run averape total cost  clasticity of cost.

Theory of Revenue anil Fauilibrium

What are revenues—average and marginal revenue relslion hetween AR and MR Curves—
AR, MR and elasticity  importanee of revenue carves — interactions of cost and revenues —
conditions o eguilthrinm of afirm.

Market Structure and Equilibrinm

Market forms  perfcet and imperfeel {forms — equilibrium of a finm under perfect
competition, monopoly, monopelistic competition, duopoly and oligepely  imporance of tme
glement in price theory — price discrimination and measure ol monepoly power - control ind
regulation of meonopoly  collusive price leadership — kinked demand curve- taxation and
equilibrium of 4 Nrm-comparison of various markets

Factor P'ricing

Marcker For the facters of production  marginal productivity theory of pricing of facter
fdistnibution theory)-Euler's theorem-linkapes among the factors of production—theories of
wapes — determination - wages and colloctive bargaining  wage differentials —rent Ricardian
and modern theories of rent — scarcity rent  differential rent and quasi renl  interest—classical
and Keviesian theories profit innovation, risk and uncertainty theorics— the concept of normal
profit  monepely profit.
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Weltare Economics
What s welfare economics—ceonomue and gencral wellare problems in mcasuring
welfare— classical welfare economica — Pigovian welfare condition — Parcle’s emiteria - valus
judgment — concept of a social welfare function-compensation principle -the Kaldor- Hicks
criterion,
ZMACRO ECONOMICS

Natore and scope of macra ecnnamics

Nature and scope of macroeconomics — meaning and definilion of key macrocconomic
variablas{output,unemployment,intlationete. )—concepts  of  national  income—mclhods  of
measuring naticnal income circular flow of income—issues innational income accounting.

Employment and puiput in 3 growing economy

The goal of full emplovment - frictional  and  steucieral  unemployment
unemplovmentand inadequate demand  the concept of potential cuiput — factars affecting
vulput — prodection and ceplovmenl wilh ceonomic growth - growth of actual and potential
otk

‘The Classical System
The classical revelubions—say’s law gquaniily theory of money wapes,prices, cmployment,
and production- rigid wares and monetary policy in the classical model.

The Keynesian Model
The problem ulunemploymenl  the components of sgprepate demand - equilibrium income
determination of equilibrium income — changes in equilibrivm income — the role of fiscal
policy and muluplice — the coneepl of baluneed budpet multiplier  exports and tmports in
Kevnesian model.

Money, interest and income:

The money supply, money demand and interest rate — the relationship between bond prices
and interest rates — the Keynesian theory of money demand and interest rate — the liguidity trap
—the implications af increase i moncy supply,

Microcconomie Foundations

Consumption absolute income bhypothesis, relative income hypothesis, Ilife eyele
hypothesis, permanent income hypothesis — investiitent {busitess Axcd investment, residential
investment and inventory investment)  neo-classical theory of investment — accelerater theory
of investment — the Tobin's g theory.

The Closed Economy in the Short Run

The goods market and derivation o IScurve real influences and Shift in 18 sehedule-the
moaey market and derivation of LM curve — the shilt in ©.M curve  determination of
cguiliheium in eome and interestrates  the relative efficacy of fscal and mwnetary policy,



The Apgregate Demund and Supply

The derivation of agaregate demand und supply curves — the Keynesian aggregale demand
with vertical aggrepate supply curve — sources of wage rigidity and unemplovment — the flexible
price with fired money wage model — labour supply and money wage — the shift in aggregate
supply  Kevnoes vs, Classics,

Qutput, Inflation and Unemployment

InNation: concepts and congequences- The Philtips curve  the nteral rale of unemployment
—factors affecting natural rate of unemployment—the adaptive cxpectation and long-run Phillips
curve-the concept of rational expectations—policy in cffectivenass debate.

Open Economy Models

The Mundell-Fleming model — determining equibibrium outpul in & small opon ceonemy —
the monetary and fiscal peolicy under flexihle and fixed exchange rates regimes — the Mundell-
Flemming model with changring price level.

JL.PUBLIC FINANCE

Taxation

Theories of taxation— ability and benefit principles of taxation (Tindhaly - Poneiple of
maximum social advantage — taxable capacily - shifting and mcidence — types of tases —
characteristics of good tax system.
Public Expenditure

Theores of public cxpeoditure-"Wagner slaw. Peacock hvpothesis Samueslson theory of
public goods. - basics of cost benefit analysia,
Deficit Financing

Deficit financing—monetarist versus Keynesian views pattern of deficit financing public
debt management and implication for growth,inflation and interestrale.
I'rend and Pattern of Public Revenues

India’s public revenua-taxes of union, state and Incal Governmenti—trends in tax reverine—
xS tax and disinbulive justice - direct versus indirect taxes - tax reforms - rate and
procedure rationalisaton - Y AT in union and statetaxes,

Trend and Pattern of Public Expenditure

India’s public expeaditure - trend in unton, state and local Government's public expeeaditure
- puhlic expenditure/GDP - change in the composiion of public expenditure — developmental
versus  non developmental — plan wersus non plan —  revenue  versus  capital -
sconomicandfunctionddclassificationofpublicexpenditure—implications.
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Hasics of Budgeting

Constitutional hasis for budgeting—process of passing {inance and appropriation bills in the
parliament/assembly — CAG and PAC - FRBM - deficil, public debt and moenetary
managemenl.

4. MONETARY ECONOMICS
Definition, Functions and Theories of Money

Money and its function  the concepts and delinitions of money — measurement of moncy

advantages of money — theories of demand for moncey: Classical approach. the transactions

and cash balance approach, the Keynesian analysis, Post Keynesian developments, Monctarist
approach.

Money Supply

Financial intetrnediaries . nature and functions  theories of money supply - mechanistic
model of money supply deterraination — high powered money and behavioral model of money
supply determination - methads of monetary control — Interest rates in closed and open
gconomies — theores of term strucire.

Monetary Transmission Mechanism:
Meaning—interest rate channel, credit channel, bank lending channmel, balance sheet
chammel, exchange rate channel, olher asset pricechanncls.

Monctary Policy:
Instruments, largets, indicators, lags in mopetary policy and rules versus discretion debale.

Central Banking:

Functions of a central bank — quantitative and qualitative methods of credit control — bank rate
policy, open market operafions, cash raservation, sclective methods, role and functions of
Rescrve Bank of India — objectives and limitations of monetary policy with special reference
tnlndia.

S.INTERNATIONAL ECONOMICS

T'heories ol loternational Trade

Distinguishing feateres of internal and intemational trade — the pure theory of international
trade-theories of absolule advantage, comparative advantage and apportumiy cost - Heckscher-
Ohlin theory of trade —factor price cqualization theary - empirical relevance of the H-O theory

Alicrnative trade theories

venl for swplus approach — Kravis and Linders theory of frade - imitatios Hup and product
cyele theory, role of dynamic factor in cxplaining the emergence of rade, trade under imperfoct
competition and increasing returns to scale-measurcment of gaing from trade and their
disteibutinn.



Economic Growth and International Trade

Intradduction  effect of growth on trade  production and consumption effects of prowth,
combined cffect — effects of growth on terms of trade, immiserizing growth  technical progress
and international growth  impon substitution and export promoetion strategy.

Gains ram Trade

Meaning — tactors detenmining the pains from trade - gains from irade and tneomc
distribution  mcaswrement of gains fom trade and ther distrebution — the gains from trade in
the ¢ase of large and small country — free trade vs no trade — restricted trade vs no trade

Terms of Trade, Tariff and Protection

Comeepl ol terms of trade — their uses and limitations — impaortance in the theery of trade -
secular deterioration of terms of trade, its empirical relevance and policy implications for less
developed countries  trade as o engine of prowth  theories nf wrms of trade — views of British
sehool, Rawl, and Singer and Prehisch— theory of intervention — economic effects of tarifl on
national income, terms ol trade and income distribution  clTects ol guotas — cffective rate of
pratection.
Balance ol Payment

Meaning structure and components of balance of payment equilibrivm  and
disequilibrium in the balanee of paymoem  consegquences of disequilibrium in the balance of
paymunt — balance of payment and balance of trade — causes and methods of its comrection (buth
monetary and non- monelary measures and their relative merits and dements)

Balance of Payment and Poliey

Automatic adjustment mechanism under Gold Standard  Balance ol Payment and national
income expenditure roducing and  expenditure switching policics — dircet control for
adjustment — policies for achieving internal and external balance.

6. DEVELOPMENT ECONORMICS
Economic Development (Mezning and Measnrement)

Meaning of cconomic development — distinetion between growlh and development — new
view of economic developmeant {Dudley Seers view} — three core valvues of development:
sustenance. self’ estecem and freedom — growth and environmental degradalion — economic
development and human welfare — measurement of cconemic development — limitations of
using per capita inconme as a medsure alternative ¢ measwres: QLI and Human Develaopment
Index.

Economic Growth

Modern economic growth  Kuzncots six characteristics — relevance of historigal growth
expericnce 10 the under developed countries contermporary UD countries diverse strueture and
common characterislics.

Theorics of Under Develepment and Development

Theories of under development: vicious circle of paverty, low level eqguilibrium rap,
circulur causation and backwash effect, dualism, dominance and dependence  theomies of
development, clussical theories (Smith, Ricarde, Malthus), Marxian theory of capilalist
development, Schumpeterian anabysis ofcapitalism,



Strategies for development

Big push - balanced vs unbalanced growth — Mahalanobis strategies  balance between
agriculture and indusiry impart  substittion v expont orientation nco-liberal  vs
interventionist policies.

Humuno Resource Manapement

atore and Scope eobjectives naturc of people and organizations—Perszonnel policies and
principles—-Environment of hurman resource management social systems human resource
accounting and andit.

Human Resource Planning
Human resource’ manpower planning — meaning  process of HR Planping - job analysia
reereittment and selection - orientation and placement — arientation programimes

T ENVIRONMENTAL ECONOMICS
Environmenial Problems
Foonomic development and environmental problems—air pollution—water pellution sound
poblution — energy wse and ¢nvirgnment problem — pollution and vrbanization  global warming
and precn house  effeet —  health,  urbapization.  transport and  technology -
environmentaldesradation.

Policy measurces
Basic approach — design of cnvironmental pelicy  Indian envitonment policies and
performance — pollution contral boards and their lunction.

Spatial Price Theory

Price couilibrium in geographicatly scpurwicd and imterlinked markets, Market area
boundaries; Reilly's law; Wodels of pricing under free entry, Spatial .monopoly snd Price
digseritnination; Spatial monopolistic compelition.

Technigues of Repional Anzlysis
Raginnal and interregional input-outpul analvsis; Atdraction model, Gravity model; Shift-
shure analysis; Impact studies.

Regional Policy

People prosperity  versus Place prosperity; Fornmulation ol interregional objectives;
Consistency between naliona] and repional objectives, Alternate regional policy measures.
Historical evidence; Agnouliure, Industry, Physical infrastructare, Social Sector.

8. FOPLLATION 5TUDIES

Introduction

Population study and demography; its relation with other disciplines; Theones of
Population- Malthus, Optimum theory of population, and Theory of Demographic Transition;
Histonical evidence of population growlh in develaped and developing countries
Sources of Pemagraphic Daca in India

Sourees  of Demographic data in Iadies Census - Civil oregistration systetn and
Demographic surveys, Mational Fanuly Health Sorvey | and 2 - thelr retative rerits and
demerits
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Technigues of Analysis

Crude birth und death rates, age specific birth and death rates, standardized birth and death
rates- Study of Fertility: total Tertility ratc, rross reproduction rale, and net reproduction rale -
study of marital status — Life table; meaning of s columns and its uses - Reproductive and
child health in [ndia - Temporal and spatial variation in sex ratios

Population Projection

Technigues of population projection - Concept of stationary. stable and quasi-stationary
populatiom - Aging of pepulation in India - Changes in family siructure and old age
SECUTitY

Papulation Policy

Salicnt featurcs of Population Censuses of 197[,1%81,1921 and 2001: Evolution of
papulation paliey in Indigshift in paliey {ocus from population control 1o Family welfure and o
women empowerment; Demographic stalus and houwse hold behavior- Education women's
autonomy and fertility-Population. health, poverty and enviroiment linkage in India; Migration
- Urbanisation - The New populatienPolicy

LANDIAN ECONOMY
Flanning in India
Objectives of planning - overview of plans in India  approaches, outlays, targets and
priorities. broad achievements and Fajlurcs new  coonpmic reforms liberalization,
privatization and globalization — rationale hehind economic reforms — progress of privatization
andl globalization,

Indian Agriculéture

Mature and significanee of sgricullure  trends in agricullure production and productivity -
factors determining productivity — progress of agricullure under the five vear plans pew
agriculture strategy and green revolution — land reforms — rrigation, rral credit, marketing and
warchousing  agneultural fabour,

Indian Industries

Role of Indian indusiries - industrial development during the planning period  industrial
policies  licensing policy  growth and problems of some large scale industries: iron and steel,
celtlem, jute, sugar and cement-growth and problems of small scale enlerprises role, growth and
prablems of public sector enterprises inlndig,

Indian Corrency, Finangial System and Public Finance

Indian currency systems today — sources of broad of meney (m3) : facoers allecling money
supply 10 India - progress of bunking in India since 1969 role of reserve bank of India in
Inchan coeonomic dovelopment competition of India’s capital and money markets—revenues and
cxpenditure of centeal government ¢urrent central budget revenue and expenditure of slate
government — financial relation between the conlre and states,

Tmportant Areas of Cancern
Poverty and inequality in India Rising uncmployment, rising prices, industrial Relations

regional disparities  Environmental degradation-paratlel economy.
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10. MATHEMATICS FOR ECONOMISTS

Matrices and Matris Operations

Addition, scalar multiplication, matrix multiplicalion—the transpose—the inverse of a square
matrix — rank of matris  invertibility and rank for square marices, characierisiic raols and
cigen values, Cramerrule,

Determinants
Determinats — definition, properties, minors and cafactors — expansion by alien cofactors
singularity and invertibility the adjoint matrx and formula for the mverse.

Elementary Topics in Calculus

The derivative of a function - ditferentiabilily and continuity — techniques of differentiation
— sums, products and guotients of functions - composite [unclions and the chain rule — inverse
functions - sccond and higher order derivatives.

Advanced/Higher Calculus

The sccond darivative critarion poinds of nfllexion — differentials and linear
approximation—exponential - and  logarithmic  functiens—logarithmic  ditferentiation partial
differentiation tungent planes w a surface — higher order parlial derivatives — partial
derivatives in economics  the chain rule  first and higher order derivatives of functions
delined implicitly,

Problem of Uptimization

Hompgenenus functions—elasticity of substitution -concave and convex functions—onvex
sels — maxima and minima  saddle points — unconstrained optimization - necessary and
sufficienl condilions for local optima — constrained oplimization (cqualily constraints) — the
methad of Lagrange multiplicrs — interpretation of the necessary conditions and of the Lagrange
multiplicr  sulficient conditinns — economic examples,

Applications in Econamics

The role of concavity and convexity  applications, profit maximization of firms, utility
maximization and cosl minitization wsing optimization - intcgration and its applhcalion in
eConemics.

11. STATISTICAL METHOS

Measures of Central Tendency and Partition Values

Meaning of average — types of average: arithmetic mean{for riw dala, ungrouped
frequency distribution and grouped trequency distribution),median (forraw data, ungrouped
frequency distribution and grouped Irequency distribution), mede (for raw data, ungrouped
frequency distribution and grouped frequency distribution), geomctric mean, harmonic mean
(along with {ormula for cach e of averape, respective merits, demerits, uses and properties) —
quartiles(for individual series, discrete frequency distribution and frequency distribution with
class interval) — deciles (for individual semes, discrete frequency distribution and frequeney
distribution with ¢lass inlerval) — percentiles (for individual series, discrete [Teguency
distribution and frequency distributien with elassinesval).
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Measures of Dispersion

Meaning of dispersion - types of dispersion: range. guartile deviation, mean deviation,
standard deviation and wariance (along with absolute measure, the relative measure or
cocfficient of cach type of dispersiond — coeflicient of variation - combined stundard deviation —
Lorenz curve (applicalion in inceme distribution),

Skewness and kurtosis

Skewness—meaning of skewness and symmetry in 2 distribotion—symmetrical distribution-
asymmetrical or skewod distribution negatively skewed and positively skewed, measures of
skewness: absolule measure—Karl Pearson’s cocfficient of skewness Bowley™s eocfficient of
skewness — definition, types and measures of kurtosis - Karl Pearsen's cocfficicnt of kurtosis.

Correlation

Concept of correlalion  types of correlation - hivariate distribution and covariance
simple correlation  Karl Pearson’s product moment cocfficient of correlation measure  parlial
eonrelaiion: definition and measure (celeris paribus  assumption) multiple  coreelation:
definition and measure{ fong run production function) — Spearman’s rank correlation
coclficient(when ranks are given, when ranks are not given and when cqual ranks are given)

- properties and uses of correlation,

Regression Analysis

Mueaning of regrezzion — types of regression — simple and muliiple tincar and non-linear
regressions—concept and method of least squares line of best fit—regression coefficients— line of
regression of X on ¥y (aggrogale consumplion functiond —line ot regression on ¥ on X
faccelerator) — properties of regression cocfficionts — utibity repression analysis i cconomic
studies — coefficient of determination.
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~SYLLABUS FOR WRITTEN RECRUITMENT EXAMINATION FOR THE POST OF

1.

POST GRADUATE ASSISTANT

SYLLABUS :POLITICAL SCIENCE

Foundations of Paolitical Science.

a)
b}

d)
e)

Political Science Mfzarﬁng.

Scope of Political Science

1}y Scope of political scichee concorning the State.

2} Scope of political science with reference to Human Rights
31 Scope of polhitical science in relation to Government
Political Sowence and other Social Sciences,

N History 2)Geography 3 YEconomics 4)sociology 5) Philosophy
Political Science as Art or Science

Approaches to Study of Pelitical Science.

Traditional Approach;

17 Philosophical 2} Histomcal 3) Insututional 43 Legal
Modern Approach;
1y Behaviouralism, 2) Post — Behaviouralism

Political Theory (State and Society)

4
b
o)

d)

e)
1)

Definition of Sate (City, Feudal, Nation, Socialist, Welfare)

Definition of Society

Theones: (Divine ongin Theory, Social contract, Matnarchal, Patnarchal, Foree,
Histomeal Theories, Social Contract, Lvolutionary, Marxian )

Saovereignty - Momism and Pluralism, Changing Nature of Sovereignty
Glohalization.

The concept of Civil Society and Public Sphere

Nation and Natignalism

Demacracy.

a)
b)
c)
d)

Demacracy Evolution, Meamng, Importance. History
Direct and Indirect democracy, Deliberative — Participative.
Conditions necessary for a successful democracy.
Comstrintional Democracy, Prerequisiies of Demoecracy.

Sructure of Government.

a)
b
<)
d}

c)

Theory of Scparation of powers.

Rule Making — Legislature — I'unctions — Types.

Rule application - Lxceutive  Functions — Types.

Rule adjudication Judiciary - Judiciary review — Rule of Law — Admunistrative
Law.

Powers of Lligh Court and Supreme Court.
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Lh

Political Dynamics.

a) Political Parties — Functions — Systems — Types — Iveed for Political Party.

b} Tnterest (Groups and Importance and Functiens.

¢) Type of Flectiony — Representation - Minority Representation (Hare Systermns, List
Systems, PProportional Representation)

6. Judiciary: (Law, Liberty, Justice, Equality)
a) Meaning of Law, Source of Law, Kinds of Law
b} Meuning of Liberty, Kinds of Liberty.
¢) Meaning of Justice, Sources of Justice, Justice and saciety
dy  Meanming of Equality, Kinds of Equality, Objectives of Equahty,
g} [Liberty and Equality
fy Importance of Individual Freedom
o} Human Rights
hy Citizenship
i1 Property

7. Introductien to Indian Constitution.
1) Meaning and definition of Constitution.
11y Need of Constitution.
¢y Constitution of Government
dy Constitution of Sovereignty
¢} Written Constitution
fy Flexable Constitution
gy Rigd Constitution
h} President
1) Local Body Government

B. Waestern Political Thought
a) Plato
by Anstotle
ey Muachavelli
dy Hobbces
g} John Locke
f; Rousseau
g} | Bentham
hy Montesguicon
1} LS.Mill
i} Karl Marx
9. International Politics

a) WNaturc and Scope of International Politics b) Determinants of Foreign Policy
¢) National Power and National Interest d) Balance of Power
¢)Diplomacy Foreign Policy of [ndia i LIN.C0
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