


Primary teacher (PRT)

Subject paper will assess the candidates’ ability in following areas: -

(i) Core language Competency (Hindi and English)
(i)  General Science

(i)  General Maths

(iv)  Environmental science

CORE LANGUAGE COMPETENCY

The candidate should have adequate understanding of English,and Hindi
language to deal with students of Elementary Classes. The ability to
comprehend the texts and express them effectively in writing/orally will be
measured through written test and interview.

English

Articles/Determinals, Prepositions, Verb forms, Adjectives, Tenses, Modal
Auxiliaries, Active/Passive, Reported speech, Punctuations Letter Writing-
formal & informal, Essay on current issues, Speech, vocabulary, idioms

and phrases, Antonym & Synonyms, Methods of teaching english at
elementary level,
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GENERAL SCIENCE

Living word, Human Body, Plant Life, Natural Vegetation and Wild Life,
Food, The Universe:~ Natural phenomenon, planets, Indian space research
programme; Our country - Its surface, natural resources, food & crop.

Matter, concept of elements, molecule and atom. Basic structure of
atom, Radioactivity, gases and liquids, classification of Hydrocarbons.
Chemical and physical changes. Green house effect, photo synthesis

Motion: displacement, velocity; uniform and non-uniform motion along a
straight line; acceleration, distance — time and velocity, idea of uniform
circular motion. Force and motion, Inertia, momentum, force and
acceleration action and reaction forces. Elementary idea of conservation of
momentum, conservation of energy, simple machine.




General Maths

Number System, estimation of numbers, Place value, use of symbols,
word problems on number operations involving large numbers,
conversions of units of length & mass, Multiples and factors, Even/odd
and prime/composite numbers, prime factorization, HCF and LCM,
Rationale numbers. Whole numbers, Seeing patterns:- identifying and
formulating, rules, Integers, Properties of integers, Fractions ,Ratio and
Proportion, percentages, profit & loss, work & time velocity & distance
simple and compound interest, binomials, polynomials, basic of algebra,
linear equation, quadratic equation & word related problems

Basic geometrical ideas: Line, line segment, ray. Open and closed figures,
Angle - Vertex, arm, interior and exterior, Triangle- vertices, sides, angles,
interior, Quadrilaterai- Sides, vertices, angles, Circle- Center, radius,
diameter, arc, Concept of perimeter Data handiing Pictograph- scaling in
pictographs and its interpretation.

General understanding of perimeter using regular shapes. Shapes of
different kinds with the same perimeter. Area of various regular-geometric
shapes. Measuring areas of different shapes with the help of graph.

Concept of volume, measurement of volume using a basic unit, volume of

a cube, cuboids and cylinder, Volume and capacity (measurement of
capacity). Surface area of a cube, cuboids and cylinder.

Environmental Science

Primary Institutions of democracy, Local bodies, State bodies, National
bodies, citizen’s rights in democracy, Role of panchayat and Nagarpalikas
in education, health and other social services. Population growth in India:
distribution, density & growth, sex ratio, rural urban composition,
education, Human development indicators.

Common Diseases, Deficiency diseases & Communicable diseases and
their prevention. First Aid and Our Health Services at village and District
Level, Natural Calamities — their causes impact and steps to reduce the
effect, Transport and Communication — their impact, Natural Resources-
Air, Water, Soil and Land (Minerals, metals, non-metals),

Resources and Development Natural resources:- forest and minerals,
Water resources, rivers, irrigation system and crop pattern.

Map of India: - Location of identification, understanding of globe with
special reference to Latitude, Longitude & time, Five Years plans,

National freedom movement, cultural renaissances, sociai reformers of
India.




Syllabus for written examination for PRT (Music)

Science of Musjc and Studies of Shruties

Vibration and frequency; pitch and its relation with Vibrator, Vocal End Instrumental ranges of
sound; Ampfitude, Timber, Qualities and musical ang unmusical overtones {Swayambhu
Swar); consonance and Dissonance; Main types of chords; Absorption, Echo; Reverberation
and Resonance of sound, concept of Shruti (different opinions on |t) Placement of suddha and
Vikeit Swars on different shruties according to Lochan, Ahobal, Pundarik, Ramamatya,
Somnath etc. Comparative study of Vyvankat-Mukhi's 72 melas, Bhatkhade's Ten That's and
Modern thirty-two That's. B ‘

Study of Ragas and Tals

Critical, detailed and comparative study of the following Ragas:- SUDHAKALYAN, DESHKAR,
KAMOD, CHHAYANAT, GOUDSARANG, JAIJAIWANTI, RAMKALI, POORIYA, MARWA, SOHANI
and SHANKARA, iliustrations of Nyas, Alpatva, Bahutva, Avirbhava land Tirobhava in the above
Ragas by means of notes, ' '

Knowledge of the following Tals with different types of Layakaries gnd writing of the Tals in
Dugun, Tigun, Chougun and Ada:- Tdtal, Ektal, Rupak, Teevra, SocIJ!taI, Jhoomta, Dhamar and
Jat tal.

Writing the songs in notation in the above ragas with Alaps. Tans, Boltans in Khayals and
Dugun, Tigun etc., in dhruvapad and Dhamar. Identification of Ragas from given notes.

instrumental Music

Science of Music and Studies of Shruties

Vibration anrd frequency, pitch and its relation with vibrator Vocal and Instrumental ranges of
sound. Amplitude, Timber, cualities of musical, unmusical overtones {Swaymbhu-Swar)
consonance and Dissonance. Main types of chords, Absorption, EChfo, Reverberation and
resonznce of sound, concept of shruti {different opinions on it) pladement of sudh and vikrit
swara according to lochan, Ahobal, Pundarik Rammamatya, 'somnaj:h etc, Comparative study
of Swaras of Northern and Southern saptak, critical study of Vyankatmukhu's 72 Melas.
Bhatkhande's Ten Thats and Modern thirty two thats. : i

Study of Ragas and Tals

Critical, detailed and comparative study of the following Ragas:- SUDHAKALYAN, DESHKAR,
KAMOD, CHHAYANAT, GOUDSARANG, JATIAIWANTI, RAMKALI, POORIYA, MARWA, SOHANI
and SHANKARA. .
Ilustrations of Myas, Alpatva, Bahutva, Tirobhav and Avirbhava in the above Ragas by means
of notes. Knowledge of the Following Tals with different types of L‘atakaries and writing of the
Tals in-Dugun, Tigun, Chougun and Ada:-
Trital, Jhaptal, Choutal, Keharwa, Dadra, Tiwada, Rupak, Teevra, sool - Tal; Dhamar and Jat-
Tal.

Writing the Gats in notation in the above ragas with Alaps, Todas, Jhalas, Identification of
Ragas from the given notes.

Candidates offering percussion Instruments must have critical detdiled and comparative study
of the following Tals:-
TEENTAL, JHAPTAL, RUPAK, CHOUTAL, SOOLTAL, TEEVRA, TILWADA, DADRA, KAHARWA,
PANJABI, JATTAL.

They should also know the different fype_s.of La\)karies, Tukaras, paranas, Peshkara, Quada,
Avartan, Bant, Kisim, Paita, Rela, Laggi, Ladi, etc. where applicable in the abovementioned
talas, writing in notation of all the matter in above talas and identified - for given Bols.

Vocal Music

- Notation system, scales and study of Bio-graphics of Musicians.

Notation system of Bhatkhande and vishnudigambar and western Music, writing of simple
songs in these notations, Westem Note, varicus types of intervals Bf notes. Time sighature,
different Musical scales, Dia-tonic scale, comparative study of scalés of Bhatkhande and
western Music. Harmony and Melody, placement of notes on veena according to Pt. Srinivas,
comparative study of Northern and Southern Tal paddhaties, contrjbution of various schelars
and mrusicians to the Indian Music.

Biographies of Bhatkhande, Vishnudigamber, Tansen, Ameer Khusfoo, Falyyaz Khan, Pt. Ravi
Shankar, Pt. Ram Sahay, Ahmadjan Thirakwas, Kudau Singh, Nana Sahib panse.

Study of Musical Styles and Ragas




Geet, Gandhatva, Gan, Deshi Sangeet, Sthaya, Mukhachalan, akshiptika, Nibadha and
Anibadh Gan, Raglakshan, Ragalap, Alapti swasthan Niyam, prachatit Alap, Tan; Meend.

Critical detail and comparative study of the following Ragas with illustration of Nyas, Alapatva
Bahutva, Tirobhav and Avirbhav in them.

’

Lalit, Darbar, Adana, Mia-Ma!har, Goudmalhar, Bahar, Todi, Multani, Deshi, Jogiya and
Vibhas.

Knowledge of the following| Tais with different types of Layakaries and writing of the Talas in
Dugun, Tigun, Chougun and Ada: '

Trital, Ektal, Jhaptal, Choutal, Kaharwa, Dadra, Tilwada, Rupak, Teevra, Sosoital, Jhoomra,
Dhamar and Jattal and pancham Sawari.

Comparative and detail study with the descriptions of different styles of Indian Music viz.
Dhrupad, Dhamar, Khayal,| Thumri, Tappa, Chaturang, Taranas, Trivat, etc. and their
evolution, writing of notation of songs in the above Ragas with alaps, Tans Beitans etc. and
with different Layakaries in Dhruvapad and Dhamar, Identification of Ragas from given notes.
A short essay on any musical subject.

Instrumental Music ;

Notation system of Bhatkhande, Vishnudigamber and western Music. Writing of simple gats in
these notations. Western notes. Various types of intervals of notes. Time signature, different
Musica! scales Dia-tonic scale, pythagorain scale, Tempered scale, Major scale, Minor scale
etc. Comparative study of $cales of Bhatkhande and Western Music. Harmony and Melody,
placement of notes on Veena according to Pt. Srinivas.

Comparative study of Nortl?ern and southern Tal paddhaties contribution of various scholars
and Musicians to the Indian Music.

Biographies of Bhatkhande; Vishnudigamber, Tansen, Ameer Khusro Faiyyaz Khan, Onkarnath
Thakur, Allauddin Khan, Pt. Ravishankar, Pt. Ram Sahai, Ahmad Jan Thirakwa, Kudau Singh,
Nana Saheb Panse.

Study of Styles, Baj, Ragag and Tals

Geet, Gandharv, Gan, Deshi Sangeet, Sthaya Mukhchalan, Akshiptika Nibadha and Anibadha
gan, Raglakshan, Raga-Alap, Rupakalap, Alpatl Swasthan-Niyam, Prachalit Alap and Tan,
Zamzama, Meend, Sootghaseet, Jor Alap, Toda.

Critical detailed and compq‘rative study of the following Ragas with illustrations of nyas,
Alpatva, Bahutva, Tirobha\Ta and Avirbhav in them.

Vibhas, Lalit, Darbari Kanhha, Adana, Miyan Malhar, Goud Malhar, Bahar, Todi, Multani, Deshi
and Jogiya. :

Identification of Raga fromi given notes. Knowledge of following tals:
Ada chartal, Ektal, Deepchandi, Dhamar, Farodast, Pancham Sawari, Kumbh, Sikhar.

Candidates offering percussion instruments must have critical detaiied and comparative study
of the following tals: : :

Adachartal, Ektal, Pancham Sawari, Farodast, Dhamar, Kumbh, Shikhar, Matt Tal, Dlhurnali,
Deepchandi, Addha tal.

They must also know, Tu krjas, parans, Tihai, Kayadas, Pa'tas, Relas, Peshkaras, Muliaras,
Tipallis, chaupalli, Chakkardar bols, Farmaishi, Parariis, Lom - Bilom, Charbagh, Stuti ke bal,
Jhaina ke bol. Dhamar and Bedamdar tihais in the above mentioned tals,

Ability to recognrize tals by'given bols, wriling of all the matters in notations.

A short essay on any Musical subjecr. Knnwiedge of Baithaks, styles of playing and Gharsnas.
Ability to writ tals in different layakaries knowladge of different types of Musical instruments
and their system of classification.

Vocal Music

istory of Mugic and Classification of Rags and Tals

Short history of Music of Ancient periods ap to 13th century A.D. with classification of Rags
and Tals. Evolution of jatis Ragas, short history of Music of Medieva! and Modern periads,
prabandh. Revival of Indian Classical Music, comparison of the Hindustani and Karnataka
Music systems. Impact of Modern Science in the development and propagation of Music. Cssay
on any general topic of Music.
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Study of Musica! 5tvles and Ragas

Critical, detailed and compaiative study of the following Rdgas with illustrations of Nyas,

Alpatva, Behutva, Avirbhava and Tircbhav.

Shree, Pooria-Dhanashres, Basant, Parai, Hindsl, Chandra
Bageswari, Jzunpuri, Malgunji.

kauns, Suddhasarang, Madhuwanti,

Critical study of diffarent styles of Music of North and SoutE, various Gharanas of Music, Gram,

Meorchana, various kKinds of Gamak, writing of notation of
in any Raga. :

Knowledge of the following Tals with different types of Lay.
Lakshmi, Rudra, Shikhar, Pancham Sawari.

Practical (Stage Demonstration)

Cne Dt
Shre

=)

Za0s

¥ Khaval in each raga and at Iezast five Vilambit Kh
sant, Faraj, Puriya-Dhanashri, Hinde!, Chandra
7, Zaunpurt, Malgunji.

ongs. Ability to compose any song

pkaries Ada - Choutal, Brahma,

Byais in the following Ragas:
auns, Suddhasarang, Madhuwanti,

The candidates will have to give stage performance of his ¢r fer own choice of Raga of the
Courses for helf en hour. Thay will have to sing a Thumri compositicn teo.

1

Histary of Music and Classification of Rngas and Tal;s_]

Short history of Music of ancient peried up to 13th centu
Natyasashtra, Brihaddesi, Sangeet Ratnakar. Classificatio

A.D. with particular reference to
of Ragas and Tals. Evoiution of

jatis, Ragas. Short History of Music in Medieval pericd. Re;fvai of Indian classical Music.

Comparison of the Hindustani and Karnataka Music syste

. Impact of Modern science in the

development and propagation of Music. Essay on any gendral topic of Music.
Critical, comparative and detailed study of Musical styles and the following Ragas with
lustration of Nyas, Alpatva, Bahutva, Avirbhav and TirobHav:

Shrae,

Bzgeshree, Jaunpuri, Malgunii.

Pooria - dhanashres, Basant, Paraj, Hindo!, Chandrakauns, Suddh Sarang, Madhuwanti,

Critica! study of the different styles of Music of North and $outh. Various Gharanas of Music,
Gram, Moorchana, various kinds of Gamaks, Writing of Netation of gats. Abitity to compose

2ny gat in any Ragas.

Knowladge ¢7 the following Tals with different types of laydkaries and writing of Tals in Dugun,

Tigun, Chougun, Ada. and Kuad, and Biyad.

Basant, Rudra, Laxmi, Gajjhamea, Pashto, Brahma. Candi
instruments should atso know the various kinds of Baj and
shoutd also know Peskhkaras, Paran, Tihais, Tukaras, Kish
Mukhras, Tripalli, Choupatlies, Chakkardar, Bols, Farmaish
Charbagh, Stuti ke bole, Jhuian ke bole, Jababi Paran, Na
where asplicable in the following Talas, along with their C
study:

Hates offering percussion

styles of Tahle and Pakhawaj and
ime, Kyadas, Paltas, Relas,

i paran, Kamali paran, Lom-Bilom,
ahakika, Damdar and Bedam ki tihai
iticai, detalled and comparative

Rudra, Badi swari, Zattal, Basant, Laxmi, Gaj Jhampa, Brahma tal, Asth Mangal, Ganesh Tal,

Mani Tal, Pashto. :

Various kinds of chands in the Tals where applicable and '#riting of different layakaries,

Dugun, Tigun, Chougun, Ada, Kuad and Biyad.
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Syllabus for written examination of TGT (Work Experience)
{Electrical Gadget and Electronics)

Unit: I
a. CIRCUIT FUNDAMENTALS "
b. RESISTIVE CIRCUITS
c. KIRCHHOFF'S LAW
d. NETWORK THEOREMS
e. PASSIVE CIRCUITS ELEMENTS
f. ENERGY SOURCES
g. MAGNETISM AND ELECTROMAGNETISM

{a) Circuit Fundamentals

Zero Reference Level - Chassis Ground - Ohm's Law - Formula Varations of Ohm's Law -
Graphical Representation of Ohm's Law - Linear Resistor - Non-linear Resistor - Cells in Series
and Parallel - Conventional Problems

{b) Resistive Circuits

Series Circuit ~ Characteristics of a Series Circuit - The Case of Zero IR Drop - Polarizy of IR
Drops - Total Power - Series Aiding and Series Opposing Voltages - Proportional Voitage
Formula in a Series Circuit Series Voltage Dividers - ‘Opens' in a Series Circuit - 'Shorts' in
Series Circuit - Parallel Circuits - Laws of Parallel Circuits - Special Case of Equal Resistances
in all Branches - Special Case of Only Two Branches Any Branch Resistance -Proportional
Current Formula - 'Opens' in a Parallei Circuit - 'Shorts' in a Parallel Circuit - Series-Parallel
Circuits Analysing Series Parallel Circuits - 'Opens’ in Series-Paraliel Circuits 'Shorts' i1n Series-
Parallel Circuits - Voltzge Division in a Complex Series-Parallel Circuit - Conventiona! Problems

(<) Kirchhoff's Laws

General - Kirchhoff's Current Law - Kirchhoff's Voltage Law - Determination of Algebraic Sign -
Assumed Direction of Current Flow - Conventional Probiems.

(d) Network Theorems

General - Superposition Theorem - Ideal Constant-Voltage Source - Ideal Constant-current
Source - Thevenin's Theorem - How to Thevenize a Circuit? - Norton's Theorem - How to
Nortonise a Given Circuit - Maximum Power Transfer Thearem - Conventiona! Problems

{e} Passive Circuit Elements

General - Resistors - Resistor Types - Wire-wound Resistors - Carbon Composition Resistors -
Carbon Film Resistors - Cermet Film Resistors .Metal Film Resistors - Power Rating - Value
Tolerance - Variable Resistors - Pclentiometers and Rheostats - Fusible Resistors - Resistor
Colour Code - Resistance Colour Bands - Resistors under Ten Ohm - Resistor Troubles -
Checking Resistors with an Ohmmeter - Inductor - Comparison of Different Cores - Inductance
of an Inductor - Another Definition of Inductance - Mutual Inductance - Coefficient of Counling
- Variable Inductors - Inductors in Series or Parallel without M - Series Combinatini with M -
Stray Inductance - Energy Inductance - Energy Stared in a Magnetic Field - DC Resistance of a
Coil - Troubles in Coils - Reactance Offered by a Col! - Imperance Offered by a Cou - Q-Factor
of a Coil - Capacitors - Capacitor Connected to a Battery - Capacitance -Factors Controlling
Capacitance '- Types of Capacitors - Fixed Capacitors - Variable Capacitors - Voltage Rating of
Capacltors - Stray Circuit Capacitance Leakage Resistznce - Capacitors in Series - Two
Capacitors in Series Capacitors in Paraliel - Two Capacitors iri Paralle! - Enerygy storad in «
Capacitor - Troubles in Capacitors - Checking Capacitors with Ohmmeter - Charging of a
Capacitor - Capacitor Connected Across an AC Source Capacitive Reactance

{f) Energy Sources

Primary and Secondary Cells - Ceil and Battery - Voitage and Current of a Cells ~ Cali life -
Different Types of Dry Cells - Carbon Zinc Cell Alkaline Cell - Manganese Alkaline Celi - Nicke!
Cadmium Ceil ~ Mercury Cell - Silver Oxide Celi - Lead Cells - Battery Rating - Testing Dry
Cells - Photeelectric Devices - Photovoltaic Cell - Solar Cell Conventional Problems

(g) Magnetism and Electromagnetism
Magnetic Materials- Ferrites - Types of Magnets - Demagnetising or Degaussing ~Magnatic
Shielding - Magnetic Terms and Units - Qhm's Law for Magnetic Circuit - Transformer -

Transformer Working - Transformer Impedance - Can a Transformer Operate on DC 7 - RF
Shielding - Autotransformer - Impeda.ice Matching - Conventioral Problems,




Unit - II:

a) A.C. FUNDAMEMTALS
| b) SERZES A.7. CLRCUTTS
<) TIME CONSTANTS
) TUNIMNG CIRCUITS AMD FILTERS
a) SOLID STATE PHYSICS
£ THE P-M JUNITION
q) P-I! JUNCTION DIODE

{2} A.C. Fundamenials ) |
Introduction - Types of Alternating Waveforms - The Basic AC Generator -Some
Definitions - Characteristics of a Sine Wave - Audio antl ,Radio Frequencies - Different
Vaiues of Sinusoidal Voltage and Current - Phase of arjf AC - Phase Difference - Vector
Reasresentation of an Atternating Quantity - AC Through Pure Resistance Only - AC
Through Pure Inductance Only - AC Through Pure Capgcitance Only - Non-sinusoidai
Weveforms - Harmenics -Conventional Problems

{ix)Series A.C. Circuits
R-L Circuit - Q Factor of a Coil - Skin Effect - R-C Circuit - Coupling Capacitor - R-L-C
Circuit - Resonance in an R-L-C Circuit - Resonanca Curve - Main Characteristics of Series
Rasonance - Bandwidth of a Tuned Circuit - Sharpn +55 of Resonance - Tuning -~ Tuning
Ratio - RaGic Tuning Diai - Parailel Resonance -Corventianal Problem

!
{<} Time Consiant .
Rise and Fall of Current in Pure Resistance - Time Constant at an R-L Circuit - Circuit
Conditions - Inductive Kick - Time Constant of an RC Circuit - Charging and Discharging of
a Capacitor - Decreasing Time Censtant - Flasher - Pulse Respcnse of an RC Circuit -
Effact of Lorg and Short Time Constants - Sqﬁare oltage Wave Applied to Short A& RC
Circuit - Square Voliage Wave Applied to Long A,'E.C iircuit - Conventicnal Problems

(&) Timing Clronits and Filters

What-is. 2 Tuning Circuit 7 - Tuned Circuit - Operating Characteristics of a Tuning Circuit -
Resgnance - Actual Series Resonance - Is it Serles or Parailel Resonance ? - Tuned
Transformers - Double Tuned Transformers - Parailel Circult - Coupled Circuits - Simpfe
Coupled UCircuits - Coefficient of Coupling - Filters - Filter Definitions - Types of Filter
Circuits - Low-pass Filter - Highpass Filter - Bandpass Filter - Bandstop Filter - Multisection
Filter Circuits - Uses of Fitters - Conventional Probiem?

(2) Polid Binte Physics

Dafinition of Matter - Crystaliine Solids - Unit Celi - Forms of Matter - Atom and Molecule
- Atomic Structure - Atumic Number (2) - Atomic Wass Number (A) - Efectron Orbits or
<hells - Slectron Distribution of Different Atoms { Electron Sub orbits or Subshelis -
vaience Electrons Orhitat Energy. - Normal, Excitedfand lonised Atom. - Orbital Energies
in Myrcgen Atam - Energy Leveis in an Isalated AtpIW- Energy Bands in Solids - Bonds
in Saiids - Valence and Conduction Bands - Conduction in Solids - Hole Formation and its
Movement ~ Conductors, Semiconductors and Insulators - Types of Semiconducters -
cntrinsie Semiconductors Extrinsic Semicon'ducters - Majority and Minority Charge
Catriers - Mobile Charge Carriers and Immaobile Iorls - Drift Current in Good Cenductors
Drifs Current in Intrinsic Semiconductors - Intrinsic Conduction -Conventional Problems

{{} The P-N Junction

The P-N Junrtion - Formation of Denletion Layer + Junction or Barrier Voltage (V B) -
Effect of Temperature on Barrier Voltage - Ferward Biased P-N Junction - Forward VfI
Characteristics -Reverse Biased P-N Juncticn - Rederse Saturation Current (Is or 1p) -
Reverse V/ 1 Characteristic Combined Forward land Reverse VII Characteristics -
Junction Breakdown - Junction Capacitance

{g) P~ Junction Diode
P-N Junction Diode - Diode Ratings or Specificatidns - Diode Testing The Ideal Diode -

The Real Diode - Diode Circuits with DC and AJ Voltage Sources - Diode Fabrication
- Grown Junction - Alfay Junction _ Diffused Junction - Epitaxial Junction - Point Contact
Junction - Clippers and Clampers - Clippers - Spme Clipping Circuits - Clampers -,-

Summary of Clamping Circuits - Conventional Problems , Questions.

12




Unit - YII

a) SPECIAL DIQDE

b) OPTOELECTRONIC DEVICES

€) ° | D.Cc POWER SUPPLIES

d) THE BASIC TRANSISTOR

€) TRANSISTOR CHARACTERISTICS AND APPROXIMATION
) LOAD LINES AND DC BIAS CIRCUITS

g) TRANSISTOR EQUYBALENT CIRCUITS AND MOLELS

(a) Special Diodes ‘

Zener Diode - Voltage Regulation Zener Diode as Peak Clipper - Meter Protection - Tunneling
Effect - Tunnel Diode - Tunnel Diode Oscillator - Varactor - PIN Diode - Schottky Diode - Step
Recovery Diode Therm:stons -Conventional Problems

{b) Optoelectronic Devices

Introduction - Spectral Response of Human Eye - Light Emitting Diode (LED) -
Photocemissive Devices - Photomultiplier Tube - Photovoltaic Devices - Bulk Type
Photoconductive Ceils - Photodiodes -P-N Junction Photodiode - PIN Photodiode -
Avalanche Photodiode -

{c) DC Power Suppliesj

Introduction - Unregulated Power Supply - Regulated Power Supply Steady and Pulsating DC
Voltages - Rectifiers - Halfiwave Rectifier Full-wave Rectifier - Full-wave Bridge Rectifier -
Filters - Series Inductor Fili:er - Shunt Capacitor Filter - Effect of Increasing Filter Capacitance -
LC Filter - The CLC or Pi Fiiiter - Bleeder Resistor - Voltage Regulation Zener Diode Shunt
Regulator - Transistor Seriés Voltage Regulator - Controlled Transistor Series Regulator -
Transistor Shunt Voltage Régulator Transistor Cyrrent Regulator - Voltage Dividers - Complete
Power Supply - Voltage Muj[tipiiers - Half-wave Voltage Doubler - Full-wave Voitage Doubler -
Voltage Tripier and Quadru:pler Circuits - Troubleshooting Power Supplies - Controlled
Rectification - Gutput Wavéforms for Different Firing Angles - Output Voltage and Current
Values in Controlled Rectifiers Average Vailues for FW Controiled Rectifier - Silicon Controlted
Rectifier (SCR) - Puise Control of SCR - 90° Phas~ Contro! of SCR - 180° Phase Contr,g: of SCR
- SCR Caontrelted Circuit - UIT Controlled Circuit Conventional Probiems

{d) The Basic Transistor

The Bipolar Junction Transistor - Transister Biasing -Important Biasing Rute - Transistar
Currents ~ Summing Up - Transistor Circuit Configurations - CB Configuration - CE
Configuration -Relations between a and B - CC Configuration - Relations between Transistor
Currents -~ Leakage Currents in a Transistor - Thermat Runaway - Convenuonal Problem:s

(e) Transistor Characteristics anu Approximations

Transistor Static Characteristics - Common Base Test Circuit - Common Base Static
Characteristics - Common

Emitter Test Circuit - Cornmon Emitter Static Characteristics - Cammon Collector Static
Characteristics —

Different Ways of Drawing Transistor Circuits - Common Base Formulas Common Emittar
Formulas -

Common Collector Formulas - The Beta Rule - Importance of V- Cut-off and Saturation
Points - Nermal DC

Voltage Transistor Indications - Transistor Fault Location - Soiving Universal Stabiiization
Circuit

- Notation for Voltages anq Currents - Increase / Decrease Notation - Appi ying ACto a DC
Biased Transistor ; .

~ Transistor ACG/DC

Analysis ~Conventional probiems _

(f) Load Lines and DC Bias Circuits

DC Load Line - Q-point and Maximum Undistorted Output ~ Need for Biasing a Transisto: -
Factors Affecting

Bias Variations - Stabiilty Factor - Beta Sensitivity ~ Stability Factor for CB and €= Circuits -
Different :

Metheds for Transistor Biaéing - Base Blas - Base Bias with Emitter Feedback - Bace Bias with
Collector

Feedback - Base Bias with Coliector and Emitter Feedhacks - Valtage Divider Bias - Load Line
and Output .




Characteristics - AC Lmid Line - Conventional Problems’

{2) Transister Equivalent Clrcuits and Mode

General - DC Equivalent Circuit - AC Equivalent Circuit - Bguivalent Circuit of a CB Amplifier -
Effect of Saurce Resistance RS on Voltage Gain - Equivaldnt Circuit of a CE Amplifier - Effect
of Source Resistance RS - Equivalent Circuit of a CC Ampifier - Small-Signal Low-frequency
Mode! nr Representation - General - T-Model - Farmulas for T-Equivalent of a CB Circuit - T-
Equivailent of a CE Circuit - T-Equivaient of a CC Circuit { What are h-parameters 7 - The h-
parameter Formulas for Notation for Transistors - The h-parameters of an Ideal Transistor -,
The h-parameters of an Ideal CB Transistor - The h-pa’rametefs of an Id~al CE Transistor -
Approximate Hybrid Equivalent Circuits - Typical \alues &f Transistor h-parameters - Hybrid
Formuias for Transistor Amplifier - Approxumat° Hybrid iotmulas -Conventional Problems

Unit - IV
a3 | SINGLE STAGE TRANSISTOR AMFPLIFIER
IES MULTISTAGE AMBLI TR
) DECIRELS AN FREQUENCY RESFONSE
) | FEEDBACK AMPLIFIERS
2} FIELD SFFECT TRANSISTORS
) SREAKDOWN DEVICES
2} SINUSOIDAL OSCILLATORS
1) NON SINUSCIDAL QSCILLATORS

{a) Singfe-Stage Transistor Amplifiers
Classification of Amplifiers - Common Base {CB) AmphFe? - Various Gains of a CB Amplifier -
Characteristics of a CB Amplifier - Common Emitter {CE} Amplifier - Varicus Gains of a CE
Amplifier - Characteristics of a CE Amplifier - Common Collecter (CC) Ampiifier - Variocus Gains
of a CC Amplifier - Characteristics of @ CC Amplifier|- Uses - Comparison of Amplifier
Configurations - Amplifier Classification Based on Biasing Conaition - Graphic Representation -
Class-A Amplifiers - Power Distribution in a Class-A Amplifier - Power Rectangle - Power
Efficiency Maximum AC Power in Load - Transformercoupled- Class-A Amplifier Class-B
Amplifier - Power Reiations for Class-B Operation - Maximum Values - Class-B Push-Pull
Amplifier - Crossover Distertion - Power Efficiency of Mish-Pull Amplifiers - Complementary
Symmetry Push-Pull Class-B Amplifier - Class-C Amplifier - Tuned Amplifier - Distortion In
Amplifisr - Non-linear Distortion - Intermcdulation Distertlon - Freguency Distortion ~ Phase or
Jelay Distortion - Noise

;-\

) Multistage Amplifiars

G')

neral '-— Amplifier Coupling - RC-coupied Two-stage Ampiifier - Advantages of RC Coupling
~ }moeuance coupiad Two-stage Amplifier -Advantages of Impedance Coupling - .Transformer-
coupled Two Stage Amplifier - Advantages of Transfornper Coupling - Frequency Response -
Appiications - Direct-coupied Two-stage Amplifier Using Similar Transistors - Direct~-coupted
Amplifier Using Coraplementary Symmetry of Two Transigtors - Darlington Pair - Advantages of
Dartington Pair - Comparisen between Darlington Pair arjd Emitter Follower - Speciai Features
of- a Differential Amplifier - Common Model Input - Differential Amplifier -Conventicnal
Problems

{r) Zocibels and Frequency Response

The Decibel System - Gther Expressions for Power Gain - Voitage and Current Levels -
Characteristics of the Decibel System - Value of 1 dB Zero Decibel Reference Level - Variaticns
in Amplifier Gain with Frequency - Changes in Veltage and Power Levels - Causes of Gain
Variationz Miller Effect - Cut-off Frequencies of Cascaded Ampiifiers - Transistor Cut-off
Frequencies - Alpha Cut-off Frequency - Beta Cut-off Freguency - The f of a Transistor -
Relation Between g, g and - Gain-Bandwidth Product ~ Ccnventlonal Probfems

(cf) Teedback Amplifier

Feedback Amplifiers - Principle of Feedback Amplifiers ¢ Advantages of Negative Feedback -
Gain Stability - Decreased Distortion - Increased Bandwidth - Forms of Negative Feedback -
shunt-derived Series-fed Voltage Feedback - Current-serjes Feedback Amplifier - Voltage-shunt
Negative Feedback Amplifier - Current-shunt -Negatiye Feedback Amplifier -Conventional
Problems

(=} Field Cffect Transistor :
What is a FET ? - Junction FET (JFET) - Static Characterisfics of a JFET - JFET Drain
Characteristic with V' GS = 0 - JFET Characteristic with ExXternal Bias - Transfer Characteristic -
Smrall Signal JFET Parameters ©C Biasing of a2 JFET - DC lbpad Line - Commaon Source JFET
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Ampiifier - IEFT on an IC Chip - Advantages of FETs - MOSFET or IGFET DE MOSFET -
Schematic Symbois for a DE MOSFET - Static Characteristics of a DE MOSFET - Enhancement-
only N-channel MOSFET Trfmsfer Characteristic - FETs as Switches - FET Applications - MGS-
FET Handling i

(f) Breakdown Device:s

What are Breakdown Devices ? - Unijunction Transister - UJT Refaxation Oscillator - Silicon
Controiled Rectifier - gg° Rhase Control - Theft Alarm - Triac -Diac - Silicon Controlled Switch
(sCs) - ‘

{g) Sinusoidal Oscillat?rs

What is an Oscillator? - Comparison between an Amplifier and an Oscillator - Classification of
Osdillators - Damped and- Undamped Oscillations - The Qscillatery Clrcuit - Frequency of
Oscillatory Current - Frequency Stability of an Oscillator - Essentials -of & Feedback LC
Osciliator - Tuned Base Oscillator - Tuned Collector Oscillator - Tuned Drain Oscillator (FET) -
Hartley Oscillator - FET Hartley Oscillator - Colpitts Osdillator - Clapp Oscillator - FETCo]pitts
Osciliator - Crystals - Crystal Contrelied Oscillator - Transistor Pierce Crystal Oscillator - FET
Pierce Qsdllator - Phase Shift Principle - Phase Shift Oscillator - Wien Bridge Osclllator

(h) Noninusoidal Oscilliators

Nonsinusoidal Waveforms [Classification of Nonsinusoidal Oscillaters Puise Definitions - Basic
Requirements of a Sawtooth Generater -UJT Sawtooth Generator - Multivibrators (MV} - Usas
of Multivibrators - Astable Multivibrator - Monostable Muitivibrator (MMV) - Bistable
Multivibrator (BMV) - Schn“gitt Trigger -Transistor Biocking Oscillator

Unit-V
a) MODULATION AND DEMODULATION
b} INTEGRATED CIRCUITS
c) NUMBER SYSTEMS
d LOGIC GATES
e) BOOLEAN ALGEERA
f) LOGIC FAMILIES
a) TRANSDUCERS
| hY_ ELECTRONIC INSTYRUMENTS

(3) Modulation and Demodulation

Introduction - What is a Carrier Wave? - Radio Frequency Spectrum Sound - MNeed for
Medulation - Radio Broadcasting ~ Medulation Methods of Madulation - Ampiitude Modulation -
Per cent Moduiation Upperiand Lower Side Frequencies - Upper and Lower Sidebands ~ Matha-
matical Analysis of a Mod:ulated Carrier Wave - Power Relations in an AM Wave - Forms of
Amplitude Modulation - Generation of $$B - Methods of Amplitude Moduiaticn - Block Diagram
of an AM Transmitter - Modulating Amplifier Circuit - Frequency Modulation - Frequency
Deviation and Carrier Swing - Mcdulation Index'-Dewviation Ratic - Per cent Modulation - FM
Sidebands ;- Modulation Index and Mumber of Sidebands - Mathematical Expression for FM
Wave - Demodulation or Detection - Essentials of AM Delection - Diode Detector for AM
Signals - Transistor Detectors for AM Signals - FM Detection - Quadrature Detector -
Frequency Conversion - Superheterodyne AM Receiver - FM Receiver - Comparison bebween
AM and FM -~ The Four Ficlds of FM - Conventional Problerms

(b) Integrated Circuits

Introduction - What is an Integrated Circuit? - Advantages of ICs - Drawbacks of ICs - Scale of
Integration - Classiﬁcation:of ICs by Structure Comparison betweer. Different ICs -
Classification of ICs by Function Linear Integrated Circuits (UCs}) - Digital Integrated Circuits -
IC Terminology - How Monolithic ICs are Made? - Ie Symbols - Fabrication of IC Compenents -
Complete Monolithic Integrated Circuits - Popular Applications of ICs - MOS Integrated Circuits
- What is an OP-AMP ? OP-AMP Symbao! - Polarity Conventions - Idea! Operational Amplifier -
Virtual Ground and Summing Point - Why Viis Reduced to almost Zero ? - OP-AMP Applications
- Uinear Amplifier - Unity Follower - Adder or Summer - Subtractor - Integrator - Differentiator
- Coemparator

(c) Number Systems

Number of Systems -The Decimal Number System - !3inary Systern Binary to Decirnai
Conversion - Binary Fractions - Double-Dadd Method - Decimal to Binary Conversion -
Shifting the Place Point - Binary Cperations - Binary Addition - Binary Subtraction -
Complement of a Number - 1 % Complemental Subtraction - 2's Complemental Subtraction -
Binary Muitiplication - 8in ry Division - Shifting a Number to Left or Right - Representation of
Binary Numbers as Electrical Signals - Octal Number System - Octa! to Decimal Conversion -




Decimal to Octal Conversion - Binary to Ockal Conversion]-Cctal to Binary Conversion - Ad-
vantages of Octal Number System - Haxadecina! Num,te:‘ ystem - How {2 Count beyond F in
Hex Mumber System? ---, dinary to Hexadecomai Conlersion - Hexadecimal to Binary
Convearsion -Conventiong Problams

{4} Login Gotes

Definition - Positive and Negative Logic - The OR Gate - Eqivalent Relay Circuit of an'OR Gate
- Dinde OR Gate - Transistor OR Gate OR Gate Symbolizes Logic Addition - Three Input OR
Gate - Exclusive OR Gate - The AND Gate - Equivalent Relay Circuit of an AND Gate. Diode
AND Gate ~ Transistor AND Circuit ~ AND Gate Symbolizes; Logic Multiplication - The NCT Gate
- Equivalent Circuits for a NOT Gate The NOT Operation + Bubbled Gates -. The NOR Gate -
NOR Gate i a Universal Gate - The NAND Gate - NAND Gate is a Universal Gate The XNOR
Gate - Logic Gates at a Glancé - Adders and Subtractory Half Adder - Full Adder - Parallel
Binary Adder -Half Subtractor - Full Subtractor -Conventiorjal Problems

{a2) Beolean Algebra

Intreduction - Unique Feature of Goolean Algebra - Lawg of Boolean Algebra - Equivalent
Switching Circuits - De Morgan's Theorems - Duals - Convgniional Froblems

{7} togic Famiiies oo

Main Legic Famiiies - Saturated and Non-saturated Lrbgid Circuits - Characteristics of Logic
Femimzs - RTL Circult - DTL Ciragit ---~ TT1 Circuits - TTL Sublamilies -ECL Circult —127L
Thrcuit - MOS Family - FMCS Circuit - NMOS Circuit - CMOR Circuit

{c} Transducer

What is a Transducer? - Classification of Transducers c Classification based on Electrical
Principle Involved - Resistive Position Transducer - R#sistive Pressure Transducer --~:-
I~ductive Pressure Transducer - Capacitive Pressure Trafsducer - Self-generating Inductive
Transducers - Linear Variabie Differential Transformer (LVDT) - Piezoelectric Transducer -
Strain Gauge Temperaturs Transducers - Resistance Temperature Detectors - Thermistor -
Thermocouples - Ultrasonic Temperature Transducers - Whotoelectric Transducers - Various
Types of Microphanes - Carbon Microphone Ribbon Micropthone - Moving-Coil (Me) Microphene
- Crystal Microphone - Ceramic Micraphone - Capacitor Micraphone - The Electret Microphone
- The toudspeaker

{h} Flastronic Instruments

Introduction - Analog and Digital Instruments - Functiong of Instruments - Electranic versus
Electrical Instruments - Essentials of an Electronic instrurent - Measurement Standards - The
Basic Meter Movement - Characteristics of Moving Coil Meter Movement - Variations of Basic
Mater Movement - Converting Basic Metar to DC Ammetgr - Multirange Meter - Measurement
of Current - Converting Basic Meter to DG Voltmeter Mulfirange DT Voltmeter -Loading Effect
of a Voltmeter - Ohmmeter The Mutimetar - Rectifier Tyge AC Meter - Electronic Voltmetars -
The Direct Current VTVM - Comparison of VOM and VTVM| - Direct Current FET VM - Electronic
Voltmeter for Alternating Currents - The Digitai Voltmeter (DVM] -Cathode Ray Oscilloscope
(CRO} ~ Cathede Ray Tube (CRT) - Deflection Sensitivity fa CRT - Normal Operation of a CRO
Triggered and Mon-triggered Scopes - Dual Trace . CRO - Dual Beam CRO - Storage
Osrilloscope - Sampling CRQ - Digital Readout CRO - Llissajous Figures - Frequency
Determination with Lissajous Figures - Applications of a CRO
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Education)

Syllabus for wﬁiuen examination for TGT (Physical & Heaith

Physical Education Theary |

Part — A ;
i ,
1. Concept of Physical Education
(Meaning and deﬁniticul‘} of Physical Education-its aim and obiectives; Modern concept and

scope of Physical Educ?tion, Need and importance of Physical Education, Place of Physical
Education in the total education procéss

2. Physioloqical ects of Physical Education

Effect of exercise on : |

Muscular Syste‘ , Circulatory System, Respiratory System, Digestive System

3. Psychological Aspects of Physical Education

Definition of Psychologﬂr and Sports Psychalogy, Achievement and Motivation in Sparts,

Sportsmanship and Spq!)rts Ethics
i
4. Physical Fitness$ and Weflness

|
Meaning and Importance of Physical Fitness and Wellness, Components of Physical Fitness
and Wellness, Factors affecting Physical Fitness and Wellness, Principles of Physical Fitness
devefopment, Means of fitness development, Aerobic Activities- Jogging, Cycling
Calisthenics and Rhythmic exercises, Participation in Games and Sparts, Circuit Training

5. Training Methods

Meaning and \Concept of Training, warming up, Limbering down and their
importance, Mpthods of Training, Methods of Strength Development-Isometric,
and Tsokinetic Exercises, Methods of Endurance Development-Continuous Method,
Interval Training and Fartlek, Methods of Speed Development-Acceleration Runs
and Pace Raceslr

6. Sociological Aspects of Physical Education
Meaning of Sociclogy and its importance in Physical Education and Sports. Games and

Sports as man IS Cultq!ral Heritage. Deveiopment of leadership qualities and group

dynamics.

Pat-B

History of the game/splort {Anyone game/ sport of student’s choice), Latest general rules
of the game/ sport (An}yone game/ sport of student’s choice), Measurement of play ficlds
and specifications of sports equipment, Fundamental skills of the game/ sport, Relatad
sports terminologies, Important tournaments and venues, Sports personalities, Sparts
Awards.

Part - C

1. Hegith Fducation

Cancept and objectivesf of Health Education, 'Impor‘cance of Health Education, Principles af
Health Education, Impdrtance of community participation for health promotian and welfare
of individual, family and community

2. Communicable ?Diseases

Meaning of Communicable Diseases, Essential conditions for Communicable Diseases to
occur and disease pracess, Comman alert signals indicating on set of Communicable
Diseases, Mode of transmission, camman symptoms and prevention of soread
(transmission) of AIDS; Hepatitis B and Hepatitis C

3. Coritemparary Health Problems

Abuse of alco_hol, tobac;co and drugs and the effect of abuse on individua!, family and
community, Effect of alcohol, tebacca and drugs on sportsperson., Eating habits that cause
cbesity and its effect on health of individual

4. Heaithful Iiving|

| 2-




Concept of environment, Scope of envirenment - living
anviranment and envionment for {eisure activites, Esse
2nvironment ~ safe water, low levels of noisze, clean alr
radio zative radiacvons and absence of hazards respens
neiahborhond norural 2nd urban arzas (i) schoo! and

vities recreation and sports, Role of individual in im
altth nromotion and prevention of accidents relatad tg
worer sperts, Disaster preparedness and heath <are du

> Famitv Health Education

Mzaning and functions of family and its importance as §
problemns of adolescents ang their management, Huma
canceptional and prenatel care, Problems associated wi
pregnancies, Preparatian of marriage, Role of parents

6. Prevention and first aid for comman sperts inju

envirenment, work place =
tial elements of healthful e
sanitary surrounding, low levels of

hle for accidents in (i) home and

ork place (i) during leisure time

brovement of environment for

transportation swimming and

fing disasters.

social institution, Neads and

h reproduction - menstruation,
th pre-mariia: sex and teenage
h child care.

es

Soft Tissue injuries ~ sprain and strain, Bone Injuries, ]

pint Injuries
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Syllabus for written examination for TGT (Art Education)

DRAWING AND PAINTING
HISTORY OF INDIAN ART
UNIT 1: Art of Indus Valley

(Harappan ang Mohen:io-daro)
(2500 B.C. to 1500 B.C.)

(1} Introduction
(i) Period and Location,
(i) Extension: In ebout 1500 miles
(a) Harappa & Mohenjo-dare {Now in Pakistan)

() Ropar, Lothal, Rangpur, Alamgirpur, Kali Bangan, Banawali and
Dhaula Veera fin India)

(2} Study of following

Sculptures and Terracottas:
(] Dancing gid {Mchenjo-daro)
. Bronze, 10.5 x 5 x 2.5 cm.
Circa 2500 B.C.
(Collection : National Museum; New.Delhi).
(i) - Male Torse (Harappa) ' ’
tone, 9.2 x 5.8 x 3 cmas,
Cirea 2500 B. C. :
{Collection : Nationai Museum, New Delhi).
(iii) . Mother Goddess (Mohenjo-daro) terracotta, 22 x 8 x 5 cm.
Circa 2500 B.C. s
(Collection : National Museum, New Delhi).

(337 Study of following
Seal: .
(i) Bull {Mohenjo-daro)
Stone, 2.5 x 2.5 x 1.4 om.
Circa 2500 B.C.
(Collection : National Museum, New Delhi).

{4} Study of following

Dececration on earthen wares: _
(H Painted earthen-ware(JarjMohenjo-daro)
{Collection : National Museum, Hew Dethi).

UNIT 2 : Budrdishist, Jain and Hindu Art.
(3" century B.C. to 8% century A.D.)

(1 General Introduction to Art, during Maurﬁén, Shunga, Kushana & Gipta Period:
(2) Study of following
Sculptures:

() - . Lfon Capital frem Sarnath {Mauryan period)
Polished sand stons,
Circa 3™ Century B.C.
(Collection: Sarnath Musseun, U.p.)
(i) Chauri Bearer from Didar Ganj (Mauryan period)
. o " Polished sand - stone
Circa 3™ Century B.C.
(Collection: Patra Museur, Bihar)
(iii) Bodhisattva head from Taxila (Gandhara Period)
Stone, 27.5 x 20 x 15 c.m.
Circa 2™ Century A.D,
(Collection: Nationa! Museum, New Dethi)
(iv)  Seated Buddha from Katra Tila
Mathura - {Kushan Period)
(Collection: Mathura Museurn)
(v) Seated Buddha from Sarnath {Gupta Period)
' Stone
Circa 5™ Century AD
‘ {Collection: Sarnath Musseum, U.p.)
(vi) Jain Tirathankara {Gupta period)
Stone '
Circa 5% Century AD
{Coliection at State Museum, Lucknow U.P.)
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Unit 3:

Introduction to iAjanta
Logation, period, No. of caves, Chaitya and Vihara, Paintings and Scuiptures
subject matters and technigues etc.

Study of following
Painting & Sculpture:

(i) _ Padmapani Bodhisattva (Afanta Cave No. I)
Muizal Painting
Circa 5™ Century A.D.

{ii) Mara Vijay (Ajanta Cave No. 26)
- Saylpture in stone
Cir¢a 5™ Century A.D.

Temples Sculpbfure, Bronzes and Indo-Islamic Architecture

Artistic aspects of Indian Témples
(6™ Century A.D. to 13" Century A.D.)

(89

(2)

(3)

(4

{5)

(6

Introduction toi Temple Sculpture
(6™ Century A.D. to 13" Century A.D.)

Study of foliowing Temple-Sculptures;

(i) Descent of Ganga (Pailava period, Mahabalipuram Tamilnadu), Stone Circa
7" Century A.D.

(ii} Ravana Shaking Mount Kailash {Rashtrakuta period, Ellora,

(i} Trimurti {(Elephanta, Maharashtra)

Stone
Circa Qf" Century A.D.

(iv) Lakshmi Narayana (Kandariya Mahadev Temple) (Chandela; Period,

Khajuraha, M.P.)
Circa 10°" Century A.D.

{V} Cymbal Player Sun Temple (Ganga Dynesty, Konark, Orissa)
Circa 1B% Century A.D.

{vi) Mother & Child (Vim la-Shah Temple, Solanki Dynesty, Dilwara, Mount
Abu, rgjastahn ) White marble.

Circa 13* Century A.D.

Bronzes ;

(i} Introdyction to Indian Bronzes

(i) Methoq of casting (solid and hollow)

Study of follom{ing south Indian Bronzes:

{i Natara] (Thanjavur Distt., Tamilnadu)
Chola period (12" Centry a.D.)
{Collection: National Museum, New Delhi)

(i Devi (ima)

Chola Feriod(12™ Centry a.D.)
(Collection: National Museum, New Delni)

Artistic Aspects of the Indo-Istamic Architecture
(i) Introdyction

Study of following architectures:
(i) Qutab idinar, Ceihi

(i) Taj Mahal, Agra

(i) Gol Gupnbaj of Bijapur

Unit 4: The Rajasthani and Pahari Schoots of Miniature painting (16™ Century A.D to 108

Century A.D.) :

Introduction tg Indian Miniature Schools: Western-Indian, Pala, Rajasthani,
Mughal, Central India, Deccan and Pahari.

(A) The Rajasthan; Schools

(1) Original and Development
2y Scnools-Mewar, Bundi, Jodhpur, Bikaner, Kishangarh and
: Jaipur

(3} Main features of the Rajasthani Schoois

{4y Study of the following Rajasthani Paintings:
Title [ Painter School
Maru-Ragini Sahibdin Mewar
Raja Ajniruddha Singh Hee-a Utkal Ram Bundi
Chaugan Players Dana Jodhpur
Krishna on swing Nuruddin Bizaner
Radha (Bani — Thani) Nihal Chand Kishangarh
Bharat meets Rama at.Chitrakut Guman Jaipur

g =N




(B) The Pahari Schools:

(1 Origin and development
(2} Schoois-Basohli and Kangra
(3) Main featuras of the Pahari Hchool
(4) Study of the following pahag Paintinas
| Title Painter 5chootl
Krighna with Gopies Basohli
| Raga Megha ) | Kangra

Unit 5

The Mughel and Deccan Schools of Miniaturg Painting (16™ Century AD to 18
Century'A.D.}
(A} The Mughal Schaal
(1) Crigin and development ~
(2} Main features of the Mughal School
{3) Study of the following Mughal paintings
Title Painter School
Krishna lifting_mount Goverdhan Miskin_Akbar
Babur Crossing the river sone Jaganath Akbar
Jzhangir holding the picture of Madona Abul Hagsan Jahangir
Felcon on a bird rest Ustafd Mansoor Jahanqgir
Kabir and Raidas Ustad Faquirullah Shahjahan
Ihan
Marriage procession of Dara Shikoh Haji Madni Provinciai
| Mughal (OQudh}

(B} The Deccan School
(1} Origin and deveiopment )
{2} Main featuras of tha Deccan Schodl
{3) Study of the following Deccan paintings
Title Painter School
| Raga Hindola X Ahrmednagar
Chand Bibi Playing Polo (Chaugan) : Got Konda

Unit 5
{(A)

)

(O
(1)

The Bengal school and the Modern trends in Indian Art

(1) A. New Ere in Indlan Art- an introd
B. Study of the following painting

) Rarma Yanquishing

Vearma

(2) Evolution of the Indian natianal Fl3
Final 1947 stages): Study of the fo

(1) Introcuction to the Bengal School 4
(3] Origin and development of
(i) tain Features of the Bengd

(2} Contrinution of Indian artists in the
HMovemant

{icticn

the pride of the acean-Raja Ravi

b (First - 1908, Middle - 1921 and
Fm and the colour scheme

f painting
the Bengal School
I school

struggle for National Freedom

(3) Study of the follwing paintings of the Bengal Schoeol

) Jounay's End - Rabindrang

(i) rarthasarthi — nandlaf Bose

(iii) Radhika - M.a.R. Chughtal

The Modern Trends in Indian Art
Introduction
Study of the fallowing Paintings:

th Tagore

) Magician-Gaganandranath Tagpre
(in Mother and chitd-Jamini Roy

(i) Woman face-Rabindranath Tagore
{iv) Tree Girls~-Amrita Sher giil

Study of the following pieces of Sculpture:

(i) Triumph of labour- D.P. Roychowdhury

{ii) Santhal Family-Ramkinkear Vaij

Study of the following work of contemporgry Indian Art’

Paintings

M Mother Teresa-M.F. Hussain.
(i) Birth of Poetry- K.K. Hebbar
(iif) Gossip-N.5. Bendre

(iv) Untitled G.R. Santesh

(v} Diagona! — Tyeb Mehta




e

{4)

{5

Note:

Unit 1: Nature

Graphic Prints

(i) Whir Poel-Krishna Reddy

(i) Children-Somnath Hore

{iii)  Deyi-dyoti Bhatt

{iv)  Of Walls-Anupam Sud

{v) Mah, Woman and Tree K. Laxman -Goud
Sculptures .
(i} Stqnding Woman-Dhanraj Bhagat
{ii) Cries Un-heard-Amar nath Sehgal
(1ii) Ganesha-P.V. Jankiram

{iv) Fig'pre- sankho-Chaudhuri

{v) Ch?tturmukhi - Aekka Yada Giri Rao

The nameﬁ of artists and their art work as listed above are only suggestive
and in no way exhaustive.

; Practical

I
and Object IStudy

Study of tWo or three natural and geometric forms in pencil with light and
shade frorri a fixed point of view, Natural forms life plants, Vegetables, fruits
and ﬂowerF etc., are to be used. Geometrical forms of objects based on
geometrical fon'ns like cubes, cones, prlsms cylinders and sphere should be

used. }

Unit 2: Painting compositi ln

0

@i}

(i)

Simple rcises of basic design in variation of linear geometric and
Rhythmetig shapes in primary and secondary colours to understand designs as
organized visual arrangements.

Sketches from Life and nature

Imaginative painting based on subjact from Life and or Nature in water and
poster coulurs with colour values.

Imaginative painting based on subject from Life and or Nature in water and
poster colohrs with colour values.







Lyllabus for wriiten exminination for PGT (Bioloov)

Biversity of living _weorld

Taxonomic aids, keys, specimen management ; Systematic and binomial systemn of
nomenclature; Classification of living erganisms( five kingdem classification, major groups ano
principles of classification within each group) ; General descrintior of monera, protozoa, fungi,
algae, bryophytes, pteridophyes, gymnosperms, angiasperms { major groups of angiosperrns
upto sub class) ; Botanicat gardens ,herbaria, zoological parks and museurns .Sallent features
of animal ( nenchordates up to phyium level and chordates up to class level).

Structural organisation in. plants and animals

Morpholagy, Anatomy anq histalogy of angiosperms: Raot , stem , leaf, flower , inflorescence,
fruits and seeds, Tissues : Meristamatic and permanent ( epidermal, ground, vascular).
Cambial activity, secondary growth, type of wood. Animal tissues ; Morphaiogy, Anatomy and
histology of annelids , insects , arphibians.

Structural and functional organization of cell

Cell cycle , detailed study of Ceil division (m:tosis , meiosis) ; Cell death ; Structure and
function( metabolism) of carbeohydrates, proieins, lpids and nudleic acids i, Enzymology
Classification and nomenclatire of enzymes ; Structure ; Mechanism of actian, single
substrate and bisubstratejenzyme ; Activators and inhibitors of enzymes ; Factars affecting
the activity of enzymes.

Plant physiology

Water re'ations: Properties of water, water in tissues and cells, Transport of water and
solutes{ food, nutrients, gases) : Transport across cell membrane ; soil-plant-atmesphere
continuum ; Minerals required by plant, their absorbable form, functions, deficiency
symptoms, essentiality of mineral, N, retabolism, biolagical fixation ; Cellular Metabolism:
Gluconeogenesis, Glycogénesis and glycogenolysis, harmonal regulation ; Oxidatien of foeod,
respiratory efficiency of various food compgnents ; transport and detoxification of ammonia ,
Lipid Metabolism ; Phatosynthesis: Basic principles of light absorption, excitation energy
transfer, electron transports, cycles ( G, , Cg, Gy, CAM ), plant praduct, vity, measurement of
photosynthetic parameters ; Physiofogical responses to abiotic stresses ; Lansory photebiotagy
; Plant growth regulators : Growth diffarentiation / de-differentiation anu re-differentiation,
development ; Physiological affects and mechanism of action of plant growth hormores,
Flowering : Photoperiodism and its significance, endegenous clock and its regulation, floral
induction and development, vernalisation ; Plant movements.

Human biolegy

Marphology, Anatomy, Hilstology, Physiology, Contrel and Disorders of Dicestion, Resgiration,
Body fluids and Circulation, Excretion, Skeleton syster & musaie, Nervous; Physiolagy of high
altitude, '

Sexual Reproduction

Plants: Structural detslis of angiospermic flawer, developran: of gamztoohytes, polination
and its types, agencies ¢of pailination, pallen- pistil interactian, fertilization, Artificia!
hybridizatian (emascuiation and bagging) development of zeed and fruit ;| Apumixis znd
Poiyembryony ; Self incompatibility: Structural and -biochemical aspects; metheds w
avercome incompatibility; Experimental Embryalogy; Human Reoraduction: Morphicioyy,
Anatomy, Histology and; Physiology of reproduction ; Neurc-endocrine control : Sexusl
behavior in infancy, prenddoiescence, adoiescence and of adult ; Implantation, Pregnancy and
Parturition ; Mammary gland and Lactacion ; Infantile mammary gland, pubertal changes in
mammary gland; Structure of adult mammary gland, galactopoiesis, millkk [et down
Menopause. Senescence — Impact of age on reproductian.Foeta and Embryonic Gonads and
Genital ducts ;Hormonai basis of sex differentiation ; Disorders of sexual differentiation
development ;Reproductive Health: Problems and strategies, Population explesion ~causes and
effects, birth control meastres- natural methods, physical / barrier, bic-chemical, hormanal,
imimunological, surgical methods, IUD's |, amniocentesis, female feticide, MMR, IMR, MTP,
STD’s, infertility Disorders of female and female reproductive systems — Sexual dysfuncrion;
Infertility - Czuses and curative measures ; Reproductive taxizology of environmenta! and
industrial chemicals, drug and alcohol ;Medically assistad human reproductive technologiss,
GIFT, IUT, ZIFT, TET ; Embryo culture.

Genetics

Principies of Inheritance and Veriation: Mendelian genatlcs, Inheritznce of ane gene, wo
genes, post mendelian inheritence; 2ecombination frequency, chromasomal theory of
inheritance ; Drosophila genetics, linkage and recambinations ; Mutatior :General propeities
of mutations ; Adaptation versus mutation ; molecular besis of gene muatatian : DNA repair
mechanisms ; Pedigres analysis @ Human karyotype-kanding : venetic and environmentaf
basis of sex detarrination, Y- and X-lin<ed genes; Nurrerica and Stroctural abnormazlitics of
human chromcsomes and relatad syndromes ; Hurnan metabolic disorders.;Malzcular Basis of
Inheritance: Chemical nature of DNA anc RNA, Biological functions of nucizic acids ; Search for
genetic material, RNA warld ; Replication + Transcription and processing of RMA, Genetic code
; Translation, post—translrtianal modifications ; Ribascmes and Proteips . Regulatian of Gene
i




expression ; DNA Fingerprinting ; Gene mapping ; Chromospme banding; Restriction enzyme,
nucleotide sequence camparisans and hamologies ; Maleclar clacks ; Genstics in madern
agriculture ,animal breeding, medicine, human behaviaur} ; Misuse of genetics ; Genetic
Counseling ; Gene therapy ; HGP ; Gene Activity in prokardotes and eukaryotes ; Signals far
gene cantrol — Hormones and grawth factars ; Tatipatency & Pleuripotency ; Stem cell and
Gene therapy ; Bacterial transformation, transductian and cpnjugatian, Bactertal chromasame
; Bacteriophages : Types, structure and morphology ;Evotutionary biology: Cosmic evolution —
Physical basis of life ; Thearies of origin of ife ; Origin af e through biochemical evolutian ;
Experimental evidences far arigin of life ; The arigin af natutal selection ; Extraterrestrial life ;

Evolution of the eukaryotic cell . Evoiution of the Metazo

:; Evolution of chordata and the

evalution of the major vertebrate classes; Origin and evolution of man : Population Genetics;

Genetic variations ; Palymarphism ; Gene frequency; Har
drift, faunder effect ; adaptive radiations, ecolagical significa

Health and disease ; types of diseases, cammon diseases |
and Acquirad immunity ; Passive and active immunizatia
lymphaid ergan ; Cells of the immune system and their dif]
Nature af immune respense ; Structure and Functions

interactians ; Humaral immune respanse ; Cell mediated im
Auta-immunity ; Allergies; LA system in human :MHC hapl
prablzms ; Immuradeficiency diserders ;etiolagy of HIV ; t
cancer ; Drugs and alcahol abuse, Addiction , drug depe

Weinbarg equilibrium ; Genetic
ce of malecular variations.

h humans ; Immunalogy -~ Innate
h ; Drganization and structure af
ferentiatian ; Lymphocyte traffic ;
of antibadies : Antigen-Anifbady
nunity ; Immunolagical memory ;
ptypes ; Transplantation types and
pes, genetics and biachemistry af
hdence, il effects, preventian, its

abuse in adolescents and its management;Strategies far f

od praduction and enhancement:

Animsa! husbandry, management of farm animals, breeding.strategies { natural and artificial)
and their types, ecanomic impartance of each ; Plant brdeding, methad af release of new
variety, HYV af camman cereals and pulses, bia-fartification, SCP ; Tissue culturing, samatic

hybridization; Micrabes in Human Welfare: Technalagy as

saciated and use of Micrabes in

hausehald, industries, medicing, bia-active molecules, sewage treatment and STP, Ganga and

Yamuna actian plan, biogas praductian, biocontrol agents, b
Principles of Biotechnology

Genetic engineering tools and t=chnigue, technique of separ
vectors ,electropharesis, bio reactars, processing- of it
Cryapreservatian ; Fusian methads, detection and applicati
vaccines, Edible vaccines.;Application in agriculture : GNM

ofertilizers.

htian and isolation of DNA, cloning

products, Tissue engineering ;
ns of manaclonal antibadies, DNA
O for pest resistance, RNAI and

dskRN4 technelogy,Application in Medicine, genetically engingered products, gene therapy.
Malecular diagnasis ¢ serum and urine analysis, PCR, EYISA ; Transgenic animals @ their

physiclagy, biatogicat products and their use for testing the

safety af vaccine and chemicals ;

Bigethics issues ; biopyracy. 5

Ecoloay ’

Orgenism and its enviranment, distribution of biomes,’ majer physical factors and the
physiclagical respanses shawn by arganisms ; Physical adaptation af plants and animals, rules
governing adaptations ; Papulatian attributes and grawth, logistic curves, Darwinian fitness ;
Populatian interactians and thelr thearies ; Ecasystem structure and functions, ecasystem
productivity and standing crap, decompesitian in nature, efergy flaw in GFC J DFC, ecolagical
pyramids, successian af community ; Nutrient cycle ; ecosystem services | Biodiversity types
and its patterns, importance af diversity, its lass and thei£ causes| canservation strategies ;
Environmental issues : Types of poliutian, their indicators, causés, effects, preventian and
treatment ; Deforestatian, recommended forestation, refolestatian, case studies of people’s
participatian in canservatian. :

3
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Syliabus for written examination for PGT{BIOTECH)

Introduction to Bio-technology

Historical perspectives, scope and importance, comimercial petential , interdisciplinary challenge, a
quantative approach-scale up - stages in commercialization of product and process, the fermenter ,
aseptic operation. Manufacturing quality contrel, geod manufacturing practices, good laboratery
practices, preduct safety, bic safety principles-environment and health risk , assessment, bio safety
regulatory guidelines and controlling agency, environmental law for hazardous drugs , micrcbes and
GMO'S , Biotechnology related issues of Public concern, Bicethics. Marketing, Biotechnology in India
and global trends. .
Fundamentals of Biochemical engineering-Concept of pH , buffar , physical variables , dimensions
and units , measurement conventions , physical and chemical properties, data , stoichiometry , errors
in data and calculation, absolute and relative un eertainty and types of error statistical analysis
presentation of experimental data , date analysis , trends , testing mathematical models, goodness to
fit , use of graph paper with logarithmic cocrdination and plotting of cata process flow diagrams,
material balance, fluid flow and mixing , mass transfer , haat transfer, unit operations, homogenous
reactions , microbial growth , substrates utilization and product fermation kinetics, reactor engineering
~ rhzoiogy of fermentation fluids , scale up concepts, design of fermenting media, aseptic transfer,
various microbial and enzyme reactors, instrumentation in bio reactors. Biotechnoloay and Society-
Public perception of Bictechnelegy intellectual property, patents, reading a patent, International
scenario, National scenario, Varietals protection, ethica!l issues in agriculture and health care.

Bigchemistry

Biomolecules- Structure and Dynamics; Thermodynamics: concept of free energy,

entropyBuilding blocks of carbohydrates — sugars and their derivatives , chemical properties of sugar ,
polysaccharides - glycogen , cellulose, chitin etc.Building blocks of proteins - Amino acids, Chamical
properties of amino acids, regulation of amino acid metabolism and inborn errors of metabolism
determination of sequencing of amnino acids , fragmentation of polypeptide chain , 3D structure of
proteins, secondary , tertiary and quarternary structure of proteins, vitamins and enzymes. Lipids —
simple fatty acids , Sphingosine, Glycerol and chaolestere! and their chemical properties , lipid
metabolism and its regulation. Nucfeic acids- Nucleo tides, chemical proparties , optical activities and
sterec chemistry of bio melecules, polarimetry , conformations and configuration, RNA, DNA, 3D
model of DNA , chromgseme structure , circular and super coiled DNA. Biochemical transformations-
carbohydrates metabolism-glycolytic path way, krebs cycle, homa fermentative path way. KH , PPP,
phetosynthesis- light reaction Kelvin cycle, nitrogen fixtation , nitregen cydle, nitregenase ,
gluconeogenesis, electron transport and oxidative phosphorylation , precursor-product relationship,
supramolecular assembly, biomoiecular database, biomembranes, structure and function of iliposomes
and their applications

Te i In

Techniques based on molecular weight or size- Centrifugation and ultra centrifugation, gei parmeation
, 0smotic potentiai.Techniques based on polarity- lon exchange chromatography, elctrophoresis,
isoelectric focusing , hydro phobic interaction , partition chromategraphy.Technigues based on
spectroscopy- Colorimetry, UV visible , spectro photometry, fluorescence , spactroscopy , x-ray
crystallography , mass spectrometry |, radio isotopes technigues; Techniques based on solubility ~ Salt
perceipitation , precipitation with grganic solvent.

Cellufar techniques- Microscopy-LM,TEM,SEM celi sorting , call fracticnation , cell growth
determination , electronic particle counter, culture based counting methods Geneticai techniques-
Chromosomal technigues- Staining , bending, pattern, Karyotyping, chromosomal painting. Mutagenic
techniques- Bacterial and seed mutagenesis , recombination in bacteria, conjugation, transduction,
breeding methods in plants, pedigree analysis, DNA isolation.

Cell Biology

Celil structure and components- Celi membrane - compesition, Structure, membrane , associated
receptors, artificiai membrane, membrane proteins, principais of membrane organization, cell junction,
membrane lipids. Cell organellels - Goigi bodies, Endoplasmic reticuium, lysosomes, per oxisomes,
ribosormes, internatilsation of macrc molecules , endo and exocytosis , mitochondrial structure and
oxidative phosphorylation. Cytoskeleton- Micro tubules , micro filaments, fattice and cytosal ;Nucleus -
nuciear envelope , nucleolus , chromosome tissue and organs , evolution and population , speciation ,
biediversity , adaptation, natural selection, organization of kife, size and complexity , interaction with
environment .Cell growth and development - Call division, cell cycles, cell communication and
signal transduction , movemeant, nutrition, gaseous exchanga , internal transport, maintaining tha
internal environment, reproduction, animal and plant development, Immune response, apopesis,
plant-pathogen relation, secondary metabolism, defence.strategy in microses and insects.

Ge i n H r

Principles of Genetics~ Mendelian genetics, role of chromesome in inheritance, multiple alleles ,
linkage and crossing over , genetic recombination, genetic mapping, gene interaction , sexed finked
Inheritance , extra nuclear inheritance, guantitative inheritance, genes at the population level,
discovery of DNA as genstic material-Griffiths expariment, Hershey and Chase experiment,
mutagenesis , types of mutations, genome, chromosome and gene mutations, molecular mechanisim
of mutation , DNA repair , genetic disorder, transpasons, animal and plant breeding. Genome
function~- Gencme organization, sequencing DNA replication, fine structlre of gene, from gene fo
protein, transcription , genetic code , translation, regulation of gene expression, genetic basis of
development, genetic of cancer, immuno genetics, evolutionary genetics,




Pratein and gens_manipulation

Protein Structure and engineering.-3D shape of protg
van der waals forces, hydro phobic interaction, Strud
Chymotrypsin, molecular disease. protein finger printin
proteins, characterization of protains , proteins based pr
and vaccine , therapeutic antibodies and enzymes, horm
analytical spplication |, ‘industrial enzyimes , functional no
designing proteins, proteomics, genss and proteins type of!

Recombinant DNA Technology -Tools of
enzymeas, making of recombinant DNA , DNA fbrary, infrd
plasmid , cosmid, vectors, lambda, bactericphage , identif
hybridizaticn techniques , DNA sequencing, site directed
“Genoemics and Bicinformatics- Structural and functional
sequencing projects, genetic mapping, gene prediction at

ins, non covalent bonds, hydregen bonds,
ture functicn reiationships in proteins -
. 2D gel electrophoresis, purification of
ducts, mass spectrometry, bicod products
bres and growth factor, regulatory factor ,
N catalytic proteins, nutraceutical proteins,
proteomics .

racombinant DNA technology, restriction
duction of recombinant DNA into host ceils-
cation of recembinants , PCR, DNA probes,
uvtagenesis, cloning strategies.

genomics, gencme

d counting , genome similarity, SNPs and

comapartive genomics , functional genomics-micre arkay technigues , fluorescence , in situ

hybridization , comparative DNA hybridisation, history of b
, DNA and protein seguences, information sources-maj
rescurces for gene level sequences , analysis using bio info

Calloviture technology

Microbizl cell culture and its applications-nutrients
environment for microbial growth, asration and mixing , e
ricrzbial culture, measurement and kinetics of microbis
cn of microblal products, strain isolation and imp
“hnelogy bioethics, :
Plent Celi cuiture and applications- Cell and tissue ¢
culiures, plant regeneration pathways, applicatian of ceil 4
plants, fransgenic  plants with beneficial traits, stress tole
transgenic plant o5 bio reactor, diagnostics in agriculture
raolocular markers , bioethics, .

fAnimal cel! culiure and applications- Primary cell cultu
celi lines | physical environment. , osmolality , media , pH
requirad for animal ce!l culture, carbon dioxide incubatord

o informatics, sequences and nomenclature
br databases, blast family search tocls,
rmatics tools.

, energy sources, sterilization procedures,
huipments for cuiture- bioreaciors, Types of
gl growth, scale up of micrebial process,
rovement, application of microebial culture

fture technigues- MNutrient media, types of
nd tissue cuiture, gene transfer methods in
ance, herhicide tolerance, insect resistance,
and molecular breeding, morphotogical and

e, secondary cell culture and lines, types of
temperature cryopreservation, equipments
, Characterisation of cell lines- Scale up of

animal culture, applicaniions of animal cell culture-Tidsue plasmincgen activator, factor VIII ,

erythropoietin, hybridoma technology, mono colonal an
technology- morphological approach, in vitro clonal assay,
culture, ceil and tissue engineering , bioethics in animal g4

ibodies, therapeutic antibodies, stem cell
long term marrow culture, embryonic stem
netic engineering.

Immunology

Immune system , molecules of immune system, immunc :glabulins , MHCs, cytokines, T cell ragceptor,
generation of antibedies and T cell receptor diversity , complement systern, humoral and cell mediated
immunity, immune regulation, vaccines , hybridoma, ifnmuno deficiencies, AIDS, transplantation

immunity and canger.

Annlied Biotechnology

Biotechnology industry , Bioinformatics, maolecular technol
viruses and immunity, lymphocyte, homoestasis, vira! ind

bgy for diagnosis of genetic disorders, onco
iced modulation of host immune response,

HLA polymorphism, induction and maturation of B cells, sdfe limits for radiation determined , radiation

carcinogenesis,




llabus for written examination for PGT(CHEMISTRY

S.No.

Topic_(Details of the syllabus)

Some Basic concepts of Chemistry: Scope of chemistry-

Historical approach to nature of matter - states of matter, properties of matter and its
measurement, S. I system of units, Uncertainty in measurements, dimensional analysis,
Laws of chemical combination, atomic and molecuiar masses, Mole concept and molar
masses, percentage cempositicn, empirical and molecuiar masses, equivaient weight,
concept of limiting reagent

States of Matter: Gases, liquids ana solids, three states of matter, types of intermolecular
forces.

The laws governing ideal gas behaviour, Dalton's law of partial pressure, Kinetic molecular
theory of ideal gases, Maxwell Boltzmann distribution law on molecular motion, real gases
- deviation frem ideal behavicur, vander Waals equation.

Liquid and their properties.

Solids: Classification of selids, fundamental types of lattices, two and three dimensienal
lattice Eypes, Simple crystal structures, Transformation of crystal structure on varying
temperature, Bragg’s law, density in selids, energy band, band gaps, semiconducters,
magnetic and dielectric properties, stoichicmetric and non- stoichiometric defects in sclids.

Structure of Atom:Structure of Atom {Classical Theory), Dalton's atomic thecry, Bohr's
medel of atom, Structure of atom (modern theoty), de Broglie's relationship, Heisenberg's
uncertainty principal, Classical wave equation, Schridinger's wave equation, Probability
distribution curve, Quantum numbers, Pauli’'s exclusion principle, Aufbau principle, Hund’s
rule of maximum multiplicity. .

Equitibrium: Reversible reactions, criteria of equilibrium, Law of mass action, equilibrium
constant, K. and K, , Le Chatefler principle, Ionic equilibrium, Ostwald’s dilution Law,
solution of acids, bases, ionic equilibria In solution, Commen ion effect - its application
to qualitative analysis, acids and bases, Bronsted- Lowry thecry of acids and bases, Lewis
concept of acid and bases, relative strengths of acids and bases, their quantitative
estimation, buffer solution and its use, determination of pH, theories of indicators,
conductametric titration, Sciubility product, hydrolysis,

Surface Chemistry:Adsorption, absorption, sorplion, Physical adscrption, Chemisorption
adsorption, isotherms ( Freundlich, Langmuir), appiication of adsorption, types of Catalysis
theories of catalysis, classification of collolds, preparation of Cellcidal Solution (lyophobic
and lyophilic), Special characteristics of collotdal sclutions , electrophoresis, Precipitaticn of
colloids — Hardy Schulze law, multimolecular and macromoiecular colloids, Emulsion and
Gels.

Chemical Kinetics: Theories of reaction rates, rate of reaction , molecularity and order of
reaction, Fast reactions- Luminescence and energy transfer process, reaction
mechanisms(Simple and complex reactions).

Redox Reaction and Electrochemistry: Cxidation and reduction, redox reaction and its
application, oxidation number, Strong and weak electrolytes, activity coefficient,
conductance and conductivity, Kohlrausch law, resistance and resistivity molar conductivity,
equivalent conductivity, Qualitative and quantitative aspect of electrolysis, electroechemical
cell and electralytic cell, Electrode and electrede potential and standard electrode potential,
Electrochemical series and its applications, Nernst equation and its application, Equiiibrium
coenstant and EMF of the cell.

Solutions:Solution and its types, expression of concentration of selution, sclubility and
factors affecting the selubiiity of a solid in a liquid (temperature and pressure), Vapour
pressure of a liquid, Racult’s iaw for both volatile and non volatile solute,Ideal and non
ideal solution, Colligative properties, abnormal molecuiar masses and Van't Hoff factor.

Chemical bonding and Moiacular Structure: Valence c ectrons and Lewis structures,
Ionic bond, Covalent bond, Bond parameters ,Co-ordinate bond, polarity and dipole
moment, Quantitative idea of - valence bond thecory, molecular orbital theory (LCAQ),
Concept of hybridization invaolving s, p, d orbitals, Hydrogen bond, Resonance.

10.

Thermodynamics:Macroscopic properties of the system, modes of transfer cof enargy
between system and surrounding, Phase transition, phase rule and phase diagram, First
Law, second law and third law, of thermodynamics. Internal energy and enthalpy of the
reaction, their measurement and application, spontaneity of process, Entropy and
spontaneity, Heimhoitz and Gibb’s free energy, Thermodynamics of electrochemical ceils.

11.

Classification of elements and periodicity in properties: Significance of classification,
brief history of the deveiopment of perlodic table, periodic laws, name of the elements with
Z>100 according to IUPAC system, classification of elements into s, p, d, f -block elemeants
and their characteristics,

Periodic trends in the properties of elements - Ionization enthalpy, Electron gain enthalpy,
electronegativity, atomic radii, ionic radii, periodicity of valency or oxidation state.

12.

Hydrogen:Position of Hydrogen in periedic table, occurrence, isotopes, Preparation of
hydrogen, on small and commercial scale, hydrides, water, hard and soft water, heavy
water, hydrogen peroxide, hydrogen economy, hydrogen as a fuel,

13.

General principles and processes of isolation of elements -nd s -~ biock elemants:
Principles and methods of extraction, oxidation and reduction as applied to the extracdon
procedures of Al, Cu, Zn and Fe.

s - biock elements, general introduction - Flectranic configuration, pccurrence,

Anomalous properties of the first element of each group, diagonal relationship,

o2




Trends in variation of the properties, reactinn of aildali and alkaline earth metals,

Preparation and properties and uses of same Imp

rtant compounds; - sodium carbonate,

sodium bicarbonate, sodium chloride, sodium hydroxide, calcium hydroxide and calcium

carbenate, industrial uses of lime and lime st
potagsivm, magnesium and calcicm.

ne, biological importance of sodium,

i4.

r — Block £fements: Electronic configuration, vari
of groups 13 to 18, physical and chemical proper
silicones, preparation and uses, preparation, prop
nitric acid and oxides of nitrogen, shospicrus - alid
of phosphine,

pvhosphorus pentachloride and phosphorus trichior
oxygen and ozone, hydrides and halides of 16 gro
allotropic forms of sufphur- their preparation, prej
dioxide, industrial preparation o oxo-zcids of 4
halogen and halogen acids, inter halegen compg
halogens, their structure and nature, preparaticn,
oxides of xenon and xenon oxo fluorides.

aticn in physical and chemical properties
ies of borex, beric acid, boron hydride,
erties and uses of nitrogen, ammonia,
tropic forms, preparation and properties

de, preparation, properties and uses of
bp elements, their structure and nature,
aration, properties and uses of sulphur
ulphur, preparation and properties of
unds, pseudohalide lons. Oxo-acids of
properties and uses of xenon fluorides,

15.

The d - and f- Block Elements: Geneial int
general trend in the properties of first row tr
ionization enthalpy, oxidation states, ionic ra
properties, magnetic properties, oxides, halides an
compiex compound formatian etc. Preparation, p
K;Ciw Oy, fanthaneids and actineicis.

roduction, electronic configuration and
nsition metals like metallic character,
ii, coloured ion formation, catalytic
sulphides of first row transition metals,
roperties and structures of KMnQ, and

16,

Co-erdination Compounds ond organometallic
Werner's theory, ligands - their types, ILPAC nom
Isomerism, bonding in co-orgination  compoun
stabiiities  of co-ordination compounds. Chemidg

E: Meaning of ce-ordination compounds,
enciature of co- ordination compounds,
s, colour, magnetic properties and,
al and biologica! importance of co-

ordination compounds, metal carboryis: preparation, properties and bonding,

organometallic compounds and their cassification.

Groanic Chemistry : Some Basic Principles anfl Techniques: General Classification of
organic compounds, Shapes of organic compoungs-Hybridisation(sp, sp?,sp>), Structural
representation of organic moletules, Functional groups, Homologous, series. Common or
trivial names, iromenciature of aliphatic, aromatic gnd substituted aromatic compounds.

Isomerism

Structurzl and Stereo idomerism Fundamental Concepts in

Reaction Mechanism: Cleavage of covalent bond, Types of attacking species,

electron movement in organic rzactions, |
bond and types of srganic reacticrs. !

electronic displacement in a covalent

Mathods of purification of organit compounds: Qualitative analysis,
Quantitative anaiysis., estimation of the elements and determination of empirical and

mo'ecular formuiz,

18,

Hvdrocarbans: Classification of hydrocarbons.

Aficanes: Conformations (Newmann and Spwhorse formulae), Physical properties,

Chemical reactions

Cycloalkanas: Preparation, plysical ahd chemical properties, stability of
cycloalkanas(Bayer strain theory), chair anfl baat forms of cyclohexana.
Alkenes:, structure of double bond, geofnetrical isomerism, physical properties,

rmeathods of preparation, chemical reactions

Alkadieres: Cassification of diznes, Preparation of cenjugated dienes, Chernical
prapertias(1,2 and 1,4- addition to conjugated dienes)..
Alkvnes:, structure of tripie bond, phys|cal properties, methods of preparation

Chemical properties, Acidic nature of atkynes

Aromatic Fydrocarkens:, Structure of benzene
Chemical properties, mechanism of electrophilic su
in monesuhustituted benzene,

resonance, aromaticity (Huckel’s rule)
stitution direct influence of substituents

i9.

Environmental Chemistry: Environmental poliug

on, Atmospheric pollution, Troepospheric

pollution{Air pollution), Major alr poliutants, Control of air -pollution, Smog(Chemical and

Photochemical smog), Stratospheric poliution: OF
Green House Zffect and Global warming, Water
waste,

one layer and its depletion, Acid rain,
poliution, Soil pollution and Industrial

20.

Hatoalkanes and Haloarenes: Classification, mdthads of preparation of haloalkanes and
halcarenes, their physical properties, tests to digtinguish between alkyl and ary! halides,

mechanism of SN and SN? reactions, elimina

ion reactions (Saytzeff Rule, E;, & E;

mechanisnt).Poly halogen compounds: Prepargtion and properties.

21,

Alcohols, Phenals and Ethers: Classification, p
distinguish between primary, seccndary and tertia

eparation, properties and uses, tests to
v alcohols. Distinctions between alcohols

and phengis. Preparation of ethers , physical and chemical properties.

22,

Aldehydes, Ketones and Carboxylic Acids: Structure of carbonyi group, preparation of

aldehydes anc ketones, physical , Chemical pr
hetween aldehydes and ketones .Preparations of
angd uses.

bperties and uses, tests to distinguish
carboxylic acids preparation properties




23.

Amines (Organic compounds containing nitrogen ); Classification, Structure of amino group,
preparation, Physical, Chemical properties, tests to distinguish between primary, secondary and
tertiary amines

24,

Polymers: Polymerization, Classification of polymers based on : origin, structure, molecular forces,
mode of polymerization. Addition polymerization Condensation polymerization(Step-growth
polymerization) Preparation of condensation polymers Synthetic and natural rubber and
vulcanization, Determination of molecular mass of polymers:, Poly dispersity index(PDI). Bio-
degradable polymers like PHBYV.

25.

Biomolecules(Biochemistry):Carbohydrates; Classification of carbohydrates , Structural
determination of glucose and fructose on the basis of their chemical properties, Open chain (Fischer)
structure, cyclic structure(Haworth form), o and P forms of glucose, Mutarotation, anomers and
epimers, Chemical reactions of glucose, Reducing and non-reducing sugars, Configuration of
gluicose and fructose. Disaccharides Sucrose, Haworth representation of disaccharides,
Polysaccharides, Starch, Cellulose, and amylopectin structures, Functions of Carbohydrates in living
organisms. Carbohydrate metabolism, glycolysis, electron-transport ¢hain,
~ Proteins: Amino acids, Zwitter ion, Iso-electric point, peptides and peptide bond, Fibrous
proteins, Globular proteins and their functions, Primary, Secondary(Ielix and pleated sheet
structures) and tertiary structure of proteins, denaturation and renaturation, Enzymes,
‘ specificity and mechanism of enzyme activity , coenzymes, applications of enzymes.
Nucleic acids : Nucleosides, Nucleatides, Structure of ATP, Photosynthesis(Light and dark
reactions) Primary and Secondary structure of DNA(Double Helix structure} , biological functions of
nucleic acids, Replication, Protein synthesis (Transcription; Translation, muttation), genetic code,
genetic errors, Vitamins, classification, diseases caused by the deficiency of vitamins, Hormones
(steroid hormones and non-steroid hormenes) and their functions.

26. 1§

Chemistry in Everyday life: Drugs and medicines - “designing a drug, drug metabolism,
classification of drugs, enzymes as drug targets, action of drug through drug receptor interaction,
types of drugs: Antipyretics, Analgesics, antiseptics, disinfectants, tranquilizers, antimicrobials,
antibiotics(Narrow spectrum and broad spectrum antibiotics), antifertility drugs, antihistmmines,
antacids. Chemicals in food, Food preservatives, artificial sweetening agents, Soaps and detergents,
Preparation soaps(Saponification) and detergents, cleansing action of spaps, advantages of detergents
over soaps, Deodorants, Edibie colours, antioxidants,

Y




CUSTNESS 57U

In;rcduction t0 Businecs— Cancerts, charac':eristics, abjéctives. Classification of
business as industry and commarce. Distinctive features | gf business - Jusiness,
profession and empioyment. Choire gf Ferm af Organization sLarge Scale and Small
Scale Business-.Assistance by Government to Smail Scale Sedter,

Fo_rm af Business Organization —'Sele Pracrietors, Joint Hindu Family, Partnership,
Jmn; Stock,Cnmpany and its formation, Caaperative organizaltian.

Business ownership- Private, public and Jaint sector, l{?ubﬁc Enterprises, Rale-

dynamics of Pubijc Sector, Global Enterpiises (Multinat;ional Companies), Joint
Ventures. . L ’ !

Business Services - banking, insurance, transpartatian, warihouslng, communicatian,
Impact of Technelogy on Business Services, .

Trade: Internal Trade Retail and Wholesale trade, Emerging modes of business-
franchisee, E-business and Outsourcing, International B‘usﬁnessﬁExport-Import -
‘Procedure - and documentation, EPZ/SEZ . InternationaI|Trade Institutians  and
Agreements - WTO, UNCTAD, World-Bank, TMF, i

Business Finance: Sources - owners and borrgwed fund, Saurces of ralsing finance,
Equity and preference Shares, GDR,ADR, Debentures, Bands - Retained 'Profit, Public
Deposits; Laan from Financial Institutians and cammerctal ibanks, Credit-rating and
rating agéncies, Trade credit, Micro-credit, :

Sodial Respansibility af Business, Business Ethics, Envirenment protection,

Management - ancept, objectives, natuyre of managemént as Sdience, Art and
Profession, levels, Principles of Management general and scidntific.

Business Envirocnment - meaning, impartance, dimensians, changing business
enviranment-special ‘reference tq liberalization, privatizrtion and ‘glohalizatian,
Business --a Futuristic vision. |

]

Management Function - Planning, argenizing, staffing, c!irecting, controliing and
caordinatian ) b

!
Buiness Finance: Financial Management -~ meaning, scape, role and ohjectives,
financial planning, Capital structure, leverage, Fixed and w rking capital - meaning
and factars affecting its requirements.

Financial Market - Meney Market-nature, instruments, Ca rital Marketj Primary and
" secondary, Stock exchange, NSEI, OFCEI, Procedures, SEBL }
~ i
Human Resource Management- meaning  importance, iman-pawer estimation
Recruitment and selection, Training and development , Compensation, Performance
Evaluation ;
| .
Marketing - /meaning, functions and role, Levels of Marketing , Changing facets af
marketing , Praduct-mix, Madels of Marketing. :
Organizational Behaviars - Individual  hehaviors . Motf‘vation—co;nr:epts and
applicatians, Personaliity perceptior, Learning and attitude, Leadership and its
appreaches, Communication » Group dvnamics. ;
. H
Emerging Trends in Management - Business Process Re lngineefing, Total Quality
Management, Quality Circles, Benchmarking, Strategic Ianagement, Knowledge
Management, Bushess Standardization and 150. ]
. " I
Consumer Protection - Meaning, importance, ccnsumJerS’ rights, Consumers’
respansibilities, Consumer awareness and Legal redressal jwith special reference to
coRsumer Protection Act, Role of consumer organization and NGDs,

PART -IT

Accaunting: Meaning, objectives, qualitative characteristics f Accounting information,

Accounting Principles, Accounting concepts, Accounting standards, Cash and Accrual
Basis of Accounting.

Process of Accaunting :Voucher, transactian ,Accounting thation, Rules of Dehit and
Credit, Beak af ariginal entry-Journal and Special Purposle Books, Ledger ,posting
from Journal and subsidiary  books, Balancing of Accolnts, Trial Balance and
Rectification-of Errors .Bank Reconciliation Statemens,

H
|
i
|
|




Accounting for depreciation ,Provisions and Reserves ,Bills of Exchange, Non-
Profit Organization |, Partnership Firms - Reconstitution of Partnership
(Admission ,Retirement ,Death and Dissolution),Account of Incomplete Records,
Consignment and Joint ventures,

Accounting of Joint stock Companies: Share capital types of shares, accounting
for issue, allotment forfeiture and re-issue of shares. Debentures —types, issue
and method of redemption,
Final Accounts of Sole proprietor and Joint Stock Companies. Emerging trends
of presentation of Final Accounts,

Accounting for liquidation.

Financial Statement Analysis: Meaning, significance, limitation .Tools for
Financial Statement Analysis-comparative statements, common sjze statements,
Trend analysis, accounting ratjos.

Fund Flow Statement and Cash Flow Statement: Meaning, objectives,
preparation as per revised standard issued by ICAL

Cost Accounting- Nature, functions. Job costing, Process costing, Marginal
costing, Cost-volume-profit relationship. Cost control and cost reduction
techniques

Computers In Accounting: Introduction to Computers and Accounting
Information System, Application of Computers in Accounting, Automation of
Accounting process, designing accounting reports, MIS reporting, data exchange
with other information system. Ready made, customized and tailor made
Accounting Systems.

Accounting And Database Management System —meaning, concept of entity and

relationship in an accounting system, Data Base Management System (DBMS) in
accounting.

Inflation accounting and Accounting for Human Resource of an Organization
and Social Responsibility.

00000
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Syllabus for examination to recrujt PGTs in the Computer Scienge A

COMPUTER SYSTEMS ARCHITECTURE

B

THE COMPUTER SYSTEM
System buses: Computer Components, Computer function, Interconnection Structures, Bus Interconnection, PCI.

Internal Memory: Computer Memory System Overview, Semiconductor Main Memory, Cache Memory, Advanced
DRAM Organization.

Input/ Qutput: External Devices, [/Q Modules, Programmed 1O, Interrupt- Driven VO, Direct Memory Access, /O
Channels and Producers, The External Interface,

Operating System Overview.
THE CENTRAL PROCESSING UNIT

Computer Arithmetic: The Arithmetic and Logic Unit (ALU), Tnteger Arithmetic, Floating-Point Representation,
Floating-Point Arithmetic.

Instruction Sets: Characteristics and Funetion, Machine Instruction Characteristics, Types of Operands, Types of
Operation, Addressing Modes and Formats, Register Organization, The Instruction Cycle, Instruction Pipelining,

Assembly Language

The Control Unit; Micro-operations, control of the CPU, hardwired tmplementation, Micro program Controller,
Basic Concepts, Microinstructions, Sequencing, Microinstruction Execution,

Reduccd Instruction Set Computer: An Introduction.

OPERATING SYSTEMS

introduction: System software, resource abstraction, OS strategies; multiprogramming, batch, time sharing, personal
computers and workstation, process controf & real time systems, processes & threads using FORK, JOIN, QUIT.

Operating System Organization: Factors in operating  system  design, basic QS function, implementation
consideration: process modes, kernels, methods of requesting system services, device drivers,

Device Management: Service Mmanagement approaches, buffering, device drivers, performance tuning.

Process Management: System view of the process and resources, initiating The OS, process address space, process
abstraction, resource abstraction, process hierarchy.

Scheduling: Scheduling Mechanisms, Strategy selection, non-pre-emptive and pre-emplive strategies.

Synchronization Principles: Interactive processes, critical section, deadlock, coordinating processes, semaphores,
spread memory, multiprogessors, events, monitors and the inter-process communication,

Deadlocks: System deadiock model, prevention strategies, hold and wait, circular wait, allowing pre-emption,
Banker’s Algorithm, serially reusable resources, consumable resources, genetal resources system recovery.

Memory Management: Mapping address space to memory space, memory allocation strategies, fixed partition,
variable partition, segmentation.

File Management: Directory structure, basic file operations and their implementation.
Protection and Security: Policy mechanism, authentication, internal access authorization.

DIGITAL ELECTRONICS

Fundamental Congepts: Digital signal, NAND, NOR and Exclusive-OR operation, Boolean Algebra, Basic Digital
Circuits.

Number system and Codes: Primary, Octal, Hexadecimal, Signed Numbers Codes, hamming codes.

Combinational Logic Design: K-map representation of logical functions and simplification using K-map of 4 and 5
vatiables, Quine- McCluskey’s method,

Multiplexers, Demultiplexers, Adders and Subtracters, muitipliers, Comparators, Parity generators and checkers,
Code converters, Priority Encoders, Decoders.




Races, hazards, and asynchronous behavior

Flip-Flops: Clocked RS flip flop, D-type flip flop, Excitation table of flip flop, Edge triggerad
flip flop, Clocked flip flop design.

Sequential Logic Designs: Registers, Shift registers, Asynchronaus counters, synchronous
counters, RAM, ROM.

PROGRAMMING FUNDAMENTALS

Basic Computer Organization: Functional Units, basic L/O devices and storage devices;
Representation of integers, real (fixed and floating point), characters (ASCII and Unicode);
Basic operations of a programming environment. .

Problern Solving Approaches: Nation of an algorithm, problem solving using top-down
design and decompaosition Into sub-problems, stepwise methodology of developing an
algorithm, methodology of developing an algerithmic soiution from a mathematicai
specification of the problem, use of recursion for problems with inductive characterization.

Programming using a modern programming language such as Java, emphasizing the
following notions: Building blocks: arithmetic and logical expression,  variabies,
assignment; Specifying the input-output interface (type); control structures inciuding
sequencing, conditionals, loops, procedural abstractions (procedures, methods); basic
data structures-integers, reals, strings and arrays-and intemal representation of scalar
and vector data; data abstraction and encapsulation-objects, classes and packages; input/
odtput of data.

Numerical and nan-numeriral applicarions using above concepts,
PROGRANMMING TOOL: YISUAL BASIC

Introducti~n to Programring ~Madulzr Programming, Object Oriented Programming,
Event Drivan Programming:

About Visual Basic (Object Based Programming Language), Rapid Application Development
using Visual Basic;

Concept of Project In Visua! Basic, VB Project Options- Standard EXE, ActiveX DLL, ActiveX
EXE, ActiveX Control, Active X Document EXE, Addin, VB Application Wizard, 115
Application, DHTML Application;

Getting Familiar with Visual Basic User Interface-Puii-Down menus, Toolbar, Toolbax,
Project Explorer, Properties Window, Form Layout Wingow, Form, Immediate window;

Opening and Closing window, Resizing and moving windows. Brocking windows; Qu tting
Visual Basic;

Visual Basic Tool Box (Standard Window Controls)- Pointer, Picture Box, Lbel, Text Bax,
Frame, Command Button, Check Box, Cptin Button, Comba Box, List Box, Horizantai
Scroilbar, Vertical Scrollbar, Timer, Drive List box, Brirectory List box, File List Box, Shape,
Line, Image, Data, OLE;

Object Naming Conventions, Event Pracedures;

Data Types: Integer, Long, Single, Double, Currency, String, Byte, Beaiean, Date, Object,
Variant;

Variables: Need to use variable, Declaring Varlabies, Variable Naming Conventian,
Assigning value to Variabies, Data Types of variable, Scope and lifetime of Variables
(Public and Private);

Menu Editer : Concept of menus, Shortcut menus and Peoup menus Designing Menu
System, Menu Editor Dialog Box Options (Mame, Index, Shortcut, Help Contex: ID,
Negotiate Position, Checked, Enabled, Visible, Window List, Right Artow, Left Arrow, Up
Arrow, Down Arrow, Menu List, Next, Insert, Delete, 0K, Cancel), To Create Menu Controls
in the Menu Editar, Menu Naming Conventions, Setting thz Wame Property, Creatng a
Menu Control Array, Creating Sub Menus, Separating Menu Controls, Assigning Access
Keys and Shortcut Keys, Controlling Menus at Runtime-Enebling and Disabling Menu
Cammeanrds, Displaying a Checkmark on a Menu Control, Making a Menu Controi Invizible,
Adding Menu Control at Runtime, Dispiaying Pop-Up Menu;

General Controls {Advance): Image List, Common Dialcg Box, ADO DC, DB Combo, Media
Player Control, DB Grid;

Adding a Toolbar: Creating an Image List, Adding Images to the Toolbar, Te Add Code for
the Tooibar Buttons;

Adding Status Bar: Adding Status Bar panels, Adding Time on the panel.
Dialog Boxes: Pre-defined dialog box, Custom dialog box;
DATA STRUCTURES

Intraduction to the cbject-based and object-oriental progrenyining paradigms; reccrds,
abstract data types and ppjects, data abstraction ard internal representation;
programming-in-the-large issues: maduiarity and cade re-usehility, ciasses and packages;
graphical user interfaces; command-line arguments; interfacing with libraries and separate
compilatior; language support and OOP: Sub-typing, Inheritznce, classes and sunclasses,
header files, function templates, overloading.




programming with Data structures: Stacks, queues, lists,|trees and balanced binary trees,
specification of exception conditions and exception handlihg, notion of efficient algerithmic
solution, efficient representations of date structures (ejg.sparse arrays), algorithms for
searching and sorting. .

PROQGRAMMING 1IN C++

1. Obiect Oriented Programming: Concept of Object Orignted Programming- Data hiding,
Data encapsulation, Class and Obiect, Abstract ciass arjd Concrete class, Polymorphism
{Impiementation of pelymorphism using Function overigading as an example in C+4);
Inheritance, Advantages of Object Oriented Programiming over eariier programming
methodologies.

2, implementation of Cbject Oriented Programming concgpts in C++: definition of a class,
Members of a class-Data Members AND Member Functidns (methods), Using Private and
pubtic visibility modes, default visibility mode (private); Member function definition: inside
class definition and outsida class definition using $cope resolution operator (: )
Declaration of objects as instances of a class; accessing rpembers from object (s), Array of
type class, Cbjects as function arguments-pass by value and pass by reference;

Constructor and Destructar:

Constructor: Special Characteristics, Declaraticn and Dafinition of a constructor, Default
Comstructor, Overioaded Censtructors, Copy Constructar, Constructor with definition of
destructor; |

|

Destructor; Special Characteristics, Declaration and definjtion of destructor;

inheritance (Extending Class): Concepi of Inheritance, Bpse Class, Derived Class, Defining
derivad classes, protected visibility mode; Single lavel nheritance, Multileva! inheritance
and Multiple inheritance, Privately derived, Publicly cerided and Piotectedly derived class,
accessibility of members from okjects and within detived|class (es);

3. Data File Handling: f
Meed for a data file, Types of data files-Text file and Binary file;

Basic file operations on text file; Creating/ Writing text ihto file, Reading and Manipulation
of text from an already existiag text File (accessing sequentialiv);

Sinary File: Creation of file, Wiiting data into fiie, Se_ax;ching for required data from file,
Appending data to a file, Insertion of data in sorted filed, Deletion of datz from file,
Modification of data in a file;

Implementation of above mentioned data file handling in C++;
Components of C++ to be used with file handling:
4, Pointers:

N Hl
Peciaration and Initialization of Pointers: Dynamic {memory allocation/ deallocation
operators: new, delete; Pointers and Arrays: Array of Pointers, Pointer fo an array (1
dimensional array), Function returning a pointer. Refdrence variables and use of alias;
Functicn cail by reference. Pointer to structures: Deferehce pperator: #,->; self referential
structures;

RELATIONAL DATABASE MANAGEMENT SYSTEM

1, Datahase Management System !
Introduction o database concepts: Relation/ Tabie,' attiibute, Tuple/ Rows, flelds, Data,
Concept of String, Number and Dote values, Data type end Data Integrity {Domain and
Referential Integrity). Candidate key, Altermate key, Primary Key, Foreign Keys; Data
Mormalization-first, second, third, BCHF normal form;

Examples of Cornmarcially available Catabase Manage ent System's {Back-End) - Oracle,
MS-SQL Server, DB2, MySQL, Sybase, INGRES.

Exampies of Front End Software’s: Oracle Deveioper, Visual Basic, Visual C++, Power
Builder, Delphi;

2. RDBMS Tools: Qracle

ORACLE: Introduction, Version, Two Tier and Three Tier support;
Interface with oracie, Login Screen, Entering Name and password;

Classification of SQL Statements: DML (SELECT, INSERT, UPDATE, DELETE), DDL
{CREATE, DROP, ALTER, RENAME, TRUNCATE), DCL (GRANT, REVOKE), TCL (COMMIT,
ROLLBACK):

SQL SELECT Statement: SQL SELECT statement, Sdiecting ANl the Coiumns, Selecting
Specific Column, Column Heading Cefault, Using Arithmetic Operators, Operator
Precedence, Significance of NULL value, NULL vaiues fin Arithmetic Expressions, Defining
and using Column Alias, Concatenation Cperator {11, huplicate rows and their Elimination
(DISTINCT keyword), Role of SQL and SQL*Pius in {nteracting with RDBMS, Oisplaying
Tabie Structure {DESC command};

SELECT Statement Continued: Limiting Rows durin celection {using WHERE clause},
Working with Character Strings and Dates, Usirg| Cornparisen operators, BETWEEN
Operator, IN Operator, LIKE Operator, is null comparispn, Logical Operators, Use of Logical




Qperators (AND/OR/I‘\!OT Operators), Logical Operator Precedence, ORDER BY Clause,
Sorting In Ascending/Descending Order, Sorting By Column Alias Name, Sorting On
multiple Columns; !

Functians: SQL Functilpns, Types of SQL Function (Single Raw/ Multipie Raw), Single Row
SQL Functions, Character Functions (Case Conversian/ Character Manipulation), Case
Conversion Functions' [lower (), InitCap (), UPPER ()] Character Manipulation Function
[CONCAT (), INSTR (), LENGTH (), TRIM (), SUBSTR (), LPAD () I, Number Functians
(ROUND (), TRUNC (), MOD() }, Warking with Dates [LAST_DAY(), MONTHS_BETWEEN(),
NEXT_DAY(), ADD_MONTHS(), ROUND(), TRUNC() ] Arithmetic Operatian on Dates, Date
Functions and their| Usage, Data type Conversion Functions, Implicit and Explicit
Conversian, TO_CHAFq‘ Function with Dates, TO_CHAR Functian Far Numbears, TO_NUMBER
and TO_DATE tunctians, NVL Function and its Usage, DECODE Function and its Usage;

Grouping Records: Cancept of Grouping Recards and Nested Grouping, Nested Grouping of
records, Group Functipns, Types of group functicns [MAX (), MIN (), AVG (}, SUM (),
COUNT {}], using A\qG and SUM Functians, Using MIN and MAX Functions, Using the
COLINT Function, using COUNT(*), DISTINCT dause with Count, Graup Functions and Null
Values, Using NVL Function with Group Functions, Grouping Records: Group By Clause,
Grouping By More th:an One Column, Illegai Queries -with Group By Clause, Excluding
Group Results: Having Clause, Nesting Group Functians.

Sub Queries: Concept of Sub-Query, Sub Query to solve a Prablem, Guidelines for tsing
Sub Queries, Types of Sub-Queries (Single Row and Multiple Raw) and (Single Calumn and
Multipie Column}; Single Row Sub-Query and its Execution;

Displaying Data Frami Multiple Tables: Concept of Join, Resuit of Join, Cartesian Product
and Generating Cartérsian Production example using Mathematical Set), Types of loins
(EQUL, SELF, NON-EQUI, OUTER (LEFT and RIGHT)), Equi-jcin, Additional Search
Canditions using AND|operator, Short Naming Conventicn for Tables (Tabie Aliases), Non-
Equi join and its Implementation, Outer-Jain and Its Usage, Self-loin {Jaining a table to
Itself);

Manipulating Data of \A Table /Relaticn: Concept of DML (Data Manipulation Language),
INGERT sStatement, Inserting New Raws, Inserting New Rows, with Null Values, Inserting
Date Values, Use OF [substitution Varable tc Insert Values, Copying Raws Fram Another
Table, Update Statement to Change Existing Data of a Table, Updating Rows In A Table,
Updating Rows Based on Another Table, Delete statement/ Remaving Row/ Rows from a
Table, Deleting, Rows Based on condition fram another Table; Making Data Manipulaticn
Permanent (COMMIT), Undo Data Manipulation Changes (ROLLBACK)

Database Objects: V;iew, Table, Sequence, Index, and Synanyms, DDL (Data Definition
Language), Naming Convention, Creating Views, Creating Synonyms, Simple Views and
Campiex Views, Retrieving Data Fram a View, Querying a View, Modifying a view.

Including Constraintst Constraints, Concept of using Constraints, Constraint Guidelines,
Defining Constraints, NOT NULL, UNIQUE KEY, PRIMARY KEY, FOREIGN KEY, FOREIGN KEY
Constraint Keywords, CHECK, Adding a constraint, Drogping a Canstraint, Disadling
Constraints, Enabling;Constraints, Viewing Constraints, Viewing The Columns, Associated
with Constraints;

Creation of a Table/ Relation: CREATE TABLE Statement, Data types, the DEFAULT option,
Creating Tables, Referencing Anather User's Tables, Querying the Database Dictionary to
view all tables in the Oracle Database, Creating a Table by Using a Sub-Query;

Managing Existing Tijbles and other Database Qbjects: The ALTER TABLE Statement,
Adding a New Column in a Table, Modifying Existing Column, Dropping a Column,
Renaming an Objeck,| Truncating a Table, Adding Comments to a Table, Dropping Views,
Dropping Synonyms, Drapping Tables; giving permission to other users to work on
Created Tables and R%voking it (GRANT and REVOKE statement).

BUSINESS COMPUTING

General concept, Use% interfaces (front End}, Underlying Database (back Eng), Integration
of User Interface and Database;

Maore application areas of Databases:

Inventory control, Fi:ilancial Accounting, Pay-Accounting System, Invoicing Management
System, Personal Mapagement System/ hard system, Fees Management System, Result
Analysis System, Adnmjission Management System, Income Tax Management System;

Advance Program Deyelopment Methodology: System Development Life Cycle, Relational
Database Concept, Relational Database, Management System, Data Models (Entity
Relationship Model), ‘Entity and Entity Set, Attribdtes (Single, Composite and Multi-
Valued}, Relationshipi(One-tc-One, One-to-Many and Many-te-Many), Entity Relationship
Modeling Conventions, Communicating with an RDBMS using SQL, Relationzl Database
Management System, SQL Statements, About programming language in SQL,

Data Dictionary, Data Warehousing, Data Mining, Meta Data;

Object Modeling: Introduction to object oriented modeling using Unified Mcdeling
Language {Concepts gnly).

Client Server Ccmputi‘:ng: Concept of Client Server Computing.
WEB DEVELOPMENT
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1. HTML/ DHTML

Introduction, Objectives, Introduction to Universal Resqurce Identifier (URI) — Fragment
identifiers and Relative URI's, Histary of HTML, SGML, Structure of HTML/ DHTML
Document, Switehing between cpened Windows and brpwser (Céntainer tag, Empzy tag,
Attribute); .

Basic Tags of HTML: HTML, HEAD, TITLE, BODY {Settirlg the Fore color and Background
colar, Background Image, Background Scund), Headingjtag (H1 tc H6) AND ATTRIBUTES
(ALIGN), FONT tag and Attributes {Size: 1 to.7 Levals, BASEFONT, SMALL, BIG, CDLOR),

P, BR, Caomment in HYML (<!»),- Formatting Text (B, I, U, EM, BLOCKQUQTE,

PREFORMATTED, SUB, SUP, STRIKE), Ordered List-OL (L1, Type-1, I, A, a; START,
VALUE), Uncrdered List-UL (Bullet Type- Disc, Circle, Sqyare, DL, DT, DD), ADGRESS Tag;

Craating Links: Link ta other HTML documents ar data objects, Links to other places in the
HTML decuments, Links ta pfaces in other HTML documents; :

snchor Teag<A HREF> AND <A NAME:», Inseriing Inline Imagesr<IMG ALIGN, SRC,
WIDTH, HEIGHT, ALY, Image Link, Hcrizontal Rulés <HR ALIGN, WIDTH, SIZE,
NOSHADT>;

2. Web Page Authoring Using HTML

Tables: Creating Tables, Border, TH,TR, TD, CELLSPACING, CELLPADDING, WIDTH,
COLSPAN, CAPTION, ALIGN, CENTER;

Frames: Percentage dimensians, Relative dimensions, [Frame- Src, Frameborder, height
and width, Creating two or mare rows Frames <FRAMESYET ROWS>, Creating two or more
Columns Frames <FRAMESFET COLS>, <FRAME NAME SRC MARGINHEIGHT MARGINWIDTH
SCROLLING AUTD NGORESIZE>, <NOFRAMES>, </NOFRAMES>;

Farms: Definition, Use- Written to a file, submitted to a database such as M5-Access or
Oracle, E-mailed to someone in particular, Forms involvey twoway communication;

From Tags: FORM, <SELECT MAME, SIZE, MULTIPLE/ $INGLE> <OPTION>...</SELECT>,
<TEXTAREA NAME ROWS COLS>,, </TEXTAREA>, MHTHOD, CHECKZOX, HIDDEN, IM-
AGE, BADIQ, RESET, SUBMIT, INPUT <VALUE, SRG, CHECKED, SIZE, MAXLENGTH,
ALIGN >

Z. Deocument Object Medet

Concept and Importance of Document Object .Mode|, Dynamic HTML document and
{ocument Obiact Model. |

Cascading Style Sheets i

Introduction to Cascading Style Sheet (C55), three way
your document. Basic Syntax; Crealing and saving cas
Examples showing the linking of external style sheeff
fmped, <DIV>tag; COLOR, BACKGROUND-COLOR, F
SIZE and FONT-VARIANT; FONT- WEIGHT, WORD-SY
DECCORATION, VERTICAL-ALIGN, TEXT-TRANSFORM;
height, Introduction to Margin, Padding and Border;

Margins (all values), MARGIM- PROPERTY, PADDIND
BORDER {all values), BORDER-PROPERTY, BACKGROUN
Additional Features, Grouping Style Sheets, Assigning
<. AYER>, <ILAYER> tag;

A, Extensible Markup Language (XML)

XML: Introduction;
Features of ¥XML: XML can be used with exiting profi

L of introducing the style sheets to
Fading style sheets, <STYLE> tag.
files to a document; Inline and
ONT-FAMILY, FONT-STYLE, FONT-
ACING, LETTER-SPACING, TEXT-
TEXT-ALIGN, TEXT-INDENT, line-

all values), PADDING-PROPERTY;
D-IMAGE, BACKGRDUND-REPEAT,;
Classes; Introdudtion to Layers,

bcols, Supports a wide variety of

applicatinpns, Compatible with SGML, XML documen
layperson; ;

Structure of XML: Logical Structure, Physical Structure;i

ts are reasonably clear to the

|
¥ML Markup: Element Markup tLe (<foo>Hellog/foo>), = Attribute Markup Le.

(<ielement.name property="value">);

Naming Rules: used for elements and attributes, and
Entity

Declarations: <! ENTITY name “replacement text™>;
Element Declarations: <! ELEMENT name content>;

Empty Elements: <! ELEMENT empty. element EMPTY >

Unrestricted Elements: <! ELEMENT any. element ANYX;

Element Content Models: Element Sequences i.e. <!
third, fourth)>,

for all tHe descriptors, Comments

’

ELEMENT counting (first, second,

Element Choices <! ELEMENT choose {this.one/ thatpne )>, Combined Sequences and

Choices;




Elernent Occurrence Iridicators:— Discussion of Three Occurrence Indicztors

? {Question Mark) '

* (Asterisk Sign) |

+ (Pius Sign)

Character Content;: PCDATA (Parseable Character data) <! ELEMENT text {#PCDATA),
Document Type Declaration (DTD) and Validation;

Developing a DTD: Modify and existing SGML DTD, Developing a DTD fram XML Code,
either automatically of manually:

Viewing: Viewing XML in Internet Explorer, Viewing XML Using the XML Data Saource
Object XSL (Extensible Style Sheet Language) or CSS (Cascading Style Sheet):

Browse the records; pingle record at a ime (Using buttons), Multiple record at a time
(Using an HTML Table);

5. Active Server Pages (ASP)

Active Server Pages (}ASP): Concept of ASP, features of ASP, other equivaient toois-iSP,
PHP; : :

Constants: String and|Numeric;

Data types: Integer,:Floating Point (Single, Double), String, Date, Boolean, Currency,
Variant, Object; ;

Variables: Explicit and Impiicit Declaration;

Arithmetic: +, - (Unary and Binary}, *, /, \(in_teger division) mod,™;

Cperators:

Comparison: <, >, <=%:, >, <>, =,

togicai: AND, OR, NOT, XOR, EQV, IMP;
String Operator: & or i+ (for Concatenation);
Functions:

Conversion functions: Abs (), Chool (), CByte (), Cint{), CStr {), CSng 1), CLng {), Cdate
O;

String Manipulation Fl?mctions; Ucase (), Lease (), Len (), Left (), Right {), Mid (), Lteirn (),
InStr(}, Rtrim (), Ltrim ();

Time & Date Functions: Date (), Day{), Hour {), Left (), Len (), Minute (3, Month (3,
Monthname (), Now {};

Arrays: Declaration ari\d use of 1 dimensional and 2 dimensional arrays;

Contrals:  OF.. THEN, IF..THEN..ELSE..END IF, IF..THEN..ELSEIF..THEN.,END IF,
SELECT..CASE..END SELECT, FOR ..NEXT, FOR EACH..NEXT, DO WHILE..LOCP,
BO..LOOP WHILE, DO| UNTIL.LOOP;

Procedures and Functions, Passing parameters/ arguments;
Concept of object mocirlei structure (cllent ta server and server to client);

Objects: Properties,iMethods, Events, Setting Object praperties, Retrieving Objact
properties, calling objects/ methods;

Types of Objects: Res}ponse, Request, Application, Session, Server, ASP Errar;

Response Object: Wri_i'e Method, Addheader, Append To Loq, Binary Write, Using Shertcuts
<%=vaiue/ expr%:>, iControIIs’ng infarmation: Buffer, Flush Clear, End;

Request Object: Reqﬁest Object Collection: Quarysiring, Form, ServerVariables, Cookies,
ClientCertificate;

Application: Contents,j Lock, Unlock, Remecve, Remove ALL;

Asp components: AD Rotater, Content Rotator, Counter, Page Counter, Permission
Checker; '

Text Files: Open and Read content from a text file;

Elementary Database Concepts: Concept of Table/ Relation, Relationship, Candidate Key,
Primary Key, Alternate Key, Foreign KEY

Connecting with Databases: Creation of DEN, using OLEDB.

Working on Databzses: Inserting, Retrieving, Madifying/ Updation of records fram Tables
in Batabases using server objects (APODB. Connection, DODB. Recordset);

Server Variahles: HTTIP_User_Agent, REMOTE_ADDER, REMOTE_HDST, SERVER_MNAME;




F e e

WEB SCRIPTING

1. VB Script

Introduction, Adding VBScript code to HEML page, VBScript Data type-Variant Subtypes,
VBScript Variables: (Declaring variable, Naming restrictiong Assigning value to variables,
Scalar variables and Arrays), VBScript Constants, VBSclipt Operators, and Onperator
precedence;

MsgBox: functions of message box (Prompt, Buttons, Title, Helpline, Context), Refurn
values of MsgBox functicn, button argument setting.

Conditional statement: If..THen..Else, Select case;
Loops: Do lgops, While..Wend, For..Next, For..Each..Next;
\/BSeript variables: Sub procedures, Function procedures;

Using VBScript with HTML form controls, Data handling fuhctions, String functions, Date
and Times funciion; '

2. Java Script

Intraduction, History of Java Script, Using lava Script fn an HTML Page, Objectives,
Properties Methods and Events;

Event handling, Adding Java Script in an HTML Page (UsingiSRC attribute within script with
examples), Variable and data types- Data types and type casting, String processing,
Arrays, Operators, Control flow with looping- for ioop, while loop, using continue and
break statement, Adding comments to scripts, The Window object, The Document Object,
The Location Object, The Form Chject, Working with conkrol Objects (Button, reset and
submit objects, Checkhox objects and Radio objects, Se!Lct object, Password, text and
text area chject, The Data object, Performing calculation,

MULTIMEDIA AND AUTHORING TOOLS

1.Graphics Devices: Monitor display configuration, Basics Graphics Accelerator Card and
its importance;

Basic concepts of Images: Digital Images

Digital Iimage Representation

Image FOrmats
TIFE, BMP, IPG/ IPEG, GIF, IC, PDF, PSO:
Graphic Formats

Thacry of design, form, ling, space, texture, color, typdgraphy, layput, color harmony,
unity, balance, proportion, rhythm, repetition, varlety, ecénomy, stili life, light and shade,
poster Design:

Stilt life, colored layout, Poster Design, Designing of Bocks, magazines brochures,
children’s literature, narrative text handling, scripts in lhdian Languages, picture books,
comics, Hlustrations with photegraphs, scientific illustiations, conceptual illustrations,
handling of assignment for the market;

Image Scanning with the help of scanner: Setting up Resolution, Size, File formats of
images; image preview, Bitonai, Grey Scale and color aptlons;

Significance of PDF-creation, mopdification;

Arimation, Morphing and Applications !
i

Graphic Tonls: Image Editing Software (Photoshop/ CDre!Praw)

Basic Concepts: An Introduction, creating, Opening and shving filtes, Menus, Tonibox, Cotor
control icons, Mode control icons, Window confrols icofs; creating new images, Image
capture {TWAIN) from scanner other files; :

Image Handling: Cropping an image, adjusting image siie, increasing the size of the work
cahvas, saving an image; !

Layers: Adding layers, dragging and pasting 5e1ectioris on tp layers, dragging layers
between files, viewing and hiding layers, Editing layers, rotating seiections, scaling an
object, preserving layers transparency, maving and cpying layers, duplicating lavers,
deleting layers, merging layers, using adjustment fayersy

Channels and Masks: Channe! palette, showing and hidlng channels, splitting channels in
to separate lmage, merging channels, creating a quick] mask, editing masks using quick
mask mode;

painting and Editing: Brushes palette, brush shape, creating and deieting brushes,
creating custom brushes, setting brush options, saving|, loading and appending brushes,
Options palette; :

Cpacity, pressure, or exposure, paint fade-out rate, aking selections, using selection
tools, adjusting selections, softening the edges of a sglection, hiding a selection border,




moving and copying seiections, extendiiy and aducing selections, pasting and deieting
selections, Image tracing (CoreiDraw).

Concept of Multimediat Picture/ Graphics, Audio, Video;

Sound: Recording Soynd using Sound Recorder (Capture), Sound capture through sound
editing software (ex: Sound forge), Sound editing, Noise correction, Effect enhancement;

|
Voice Recognition Software Philips/ Dragon, MIDI Player, Scund Recorder, MONC &
Stereo.

Sound File Format: ALFF (Audio Input File Format from Appie Mac), MIDI, WAV, MP3, ASF
(Streaming format fro'[n Microsoft). Importing audio and saving audio from Audio CD.

Sound Quality: CD Qu:FlIity, Radio Quality, Tetephona Quality;

Picture/ Graphics/ Inge files; )
2. Movie File Formats: AVI, MPEG, SWF, MOV, DAT;

Movie Frames: Concept of Frame, Frame Buffer, and Frame Rate; Authoring Tools; Making
Animation, Embeddini:udio/\lideo, and Embedding on the web page;

3. Multimedia Authorng Using Macromedia Flash
Making of Simple ﬁlash Mavie, Setting Properties, Frame Rate, Dimensions, and
Background Color;

Scene: Concept of SLene, Buplicate Scene, Add Scene, Deiete Scene, and Navigating
between Scenes; i

Layers: Concept of Lajyer, Layer Properties, Layer Name, Show/ Hide/ Lock layers, Type of
Layer- Normal/Guide/ Mask, Cutline Color, Viewing Layer as outiine, Layer Height, Adding/
deleting a layer;

Frame: Concept of Frgme;

Creating 2 Key Framé, inserting Text Into the Frarne, Inserting Graphical Elemeanits into
the frame, Converting Text/ Graphics to symbol, Inserting Symbol into the Frame, Setting
Symbol Property (Graphics/ Button/ Movie), Inserting Blank Frame, Inserting Blenk Key
Frame, Inserting Key Frame into the Blank frame, Selecting all/ Specific frames of a Layer,
Copying/ Pasting seiected Frames,

Special Effects: Motion Tweening, Shape Tweening, Color effect, Inserting Sound Layer;
Testing a Scene and Movie; .

Import/ Expart (Movie/ Sound and other multimedia objects)

Publishing: Pubiishiné A Flash Mgvie; Changing publish Settings; Producing SWF (Flash
Movie), HTML page, (@IF image, JPEG Image (*. )pg), PNG Image, Windows Projector (*.
Exe), Macintosh Projer:tor (*. Hagx), Quick Time (*. Mov), Real Player (*.smil);

Testing with Publish Preview.

COMMUNICATION ANDENETWORK CONCEPTS

Evolution of Networking: ARPANET, Internet, Interspace;
Differont ways of sending data across the network with reference to switching
techniques ;

Data Communication ferminologies: Concept of Channel, Baud, Bandwidth (Hz, KHz, MHz)
and Data transfer rate (bps, kbps, Mbps, Gbps, Tbps);

Transmission media: Twisted pair cable, coaxial casle, opticai fiber, .nfrared, radio link,
microwave link and sateliite link.

MNetwork devices; Modem, RJ45 connector, Ethernet Card, Hub, Switch, Router, Gateway,
Different Topelogies- Eus, Star, Trea, Concepts of LAN, WAN, MAN;

Protocol: TCP/IP, File Transfer Frotocol (FTP), PPP, Level-Remote Login {telnet), Internet,
Wireless/ Mobile Communicaticn, GSM, CDMA, WLL, 3G, SMS, Voice mail, Electronic Mail,
Chat, Video Conferencing;

Network Security Concepts: Cyber Law, Firewall, Cookies, Hackers and Crackers;

WebPages; Hyper TEXT markup Language (HTML), extensible Markup Language (EML);
Hyper Text Transfer Protocol (HTTP); Domain Names; URL; Protocoi Address; Website,
Web Browser, Web Servers; Web Hosting.
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INTRODUCTC LY MICRD FCONOMICS AND MACFO ECONOMICE

Syllabus for written examination for PGT(ECONOMICS)
PART = A ‘

n

5

|

10,

11.

Introduction: Central preblems of an economy, production possibility curve and
appertunity cost.

Consumer Behaviour and Demand: Consumei"s~ Equilibrium - meaning and
attainment of equilibrium through Utility Approdch and Indifference Approach,
Demand, market demand, determinants of demand,i demand curve, movement albng
and shifts in demand curve. Law of demand and its exceptions. Price elasticity of
demand, measurement of price elasticity of demandl - percentage, total exsenditure
and geometric method.

Producer Behaviour & Supply: Agents of productfon. Production function. Cost and
Revenue- meaning and various types of costs and tevenue. Isoquants. Returns to a
factor and returns to scale. Supply, market suppfy, determinants of supply, supply
curve, movameant along and shifts in supply curve,ii price elasticity of supply and its
mezsurement. Components and theories of distribytion. Welfare economics: Pareto-
aptimality, private and social products, Consumer su!"plus.

i

i
Forms of Market and Price Determinaticr: Fbrms of market - meaning and
foatures. Price determination under perfect competition, monopoly and imperfect

cornpetitions, effacts of shifts in demand and supply.
1

Mational Income and related aggregates: Macroeconomics: Meaning. Circular flow
of income, cancepts of GDP, GNP, NDP, NNP (at market price and factor cost), Nationatl
Disposable Income, Private Income, Personal Incomg and Personal Disposable Income.
Measurement of National Income.

Datermination of Income and Employment: Agdregate demand, Aggregate supply
and their companents. Propensity fo consume and] propensity to save. Inveluntary

enemployment and full employment. Determination of income and employment.

Concopt of investment multiplier and its working.

Problems of excess and deficient

demands Measures to correct excess and deficlend demands - availability of credit
change in Government spending. Infiation: meaning} causes and remedies

Monay and Banking: Money - meaning, evolutipn and functicns. Central bank -
meaning and functions. Commercial banks - maanirlg and functions. Recent significark
reforms and issues in Indian Banking System-privatisation and modernisation

Government Budgei and the Econemy: Goverhment budget - meaning and its
components. Objectives of government budget. Clagsification’ of receipts; ciassification
of expenditure. Types o budget. Revenue defict,! fiscal deficit and primary deficit:
meaning and implications; measures to contain different deficits. Downsizing the role
of government. ;

1
i
1

Balance of Payments: Foreign exchange rate- méaning (Fixed and Flexible}, merits
and demerits; Determination thrcugh demand and supply. Balance of payments
zccounts - meaning and components

International Econemics: Theories of internationpl trade, free trade and protection,
IMF - The World Bank and its associates. WTO,

Concepts of shares, debentures, SEBI, NSEW, BSE and various indices,

T

G




PART-B

STATISTICS AND INDIAN EcoNnoMic DEVELOPMEN’I‘

Introduction and collection, organization of data: Meaning, scope and importance
of statistics in Economics. Collection and organisation of darg, Census of India and
National Sample Survey Organisation. Statistical Tools and
Intérpretation: Measutes of Centrg] Tendency. Geometric Mmean and harmonic meaq,.
Measures of Dispersion. Lorens Cutve: Meaning and jts application. Correlation -

controversies gn Planning in India, Main features, problems and policies of agticulture,
industry and foreign trade,

Economic Reforms since 1991: Need & main features - liberalisation, globalisation and
privatisation; an appraisal of LPG policies '

alleviation, Rura] development: K ¥ issues - credit and marketing - role of cooperatives;

related  issues. Infrastructura] Problems apg policies.  Sustainable Economic
Devclopment: Mean.ing; Effects of Economic Developrnent on Resources and

Environment.

Development Experience of India: A comparison with neighbours India and
Pakistan, India and China, Issues: growth, population, sectoral development and other
developmental indicators. '
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SYLLABUS FOR WRITTEN EXAMINATION FOR PéT {ENGLISH)

Section A

READING COMPREHENSION

Abitity to comprehend, analyze and interpret-unseen texts.
Three/four unseen reading passages may be set,

|
|
|
|

Section B' . !

| i
WRITING ABILITY J : |

Ability to ‘express views/opinions in a coherent & logical manner, J
B1. One sut of two tasks such as factual description of any event #r incident, a report or a
process, |
B2. Writing cne formal letter. Letter types include : !
a) Business or official letters{for making enquiries, registering colfnpraintsl asking for and
giving information, placing orders and sending replies) ! .
b) Letter to the editors{giving facts/figures suggestions / opiniors on an Issue of public
interest) on contemporary / current issues. : ’
¢} Application for a job with cv. L )
B2. Writing personal opinion /views/stand in an article/debate/spei‘ech etc on a given socio
- culturai tssue -in & stylefregister suitable to the task set. Issuesicould refate to
(a} envronment J
(b} edication :
(c) gender discrimination . -
{di economic disparity etc..

Section <

GRAMMAR AND USAGE ‘ :
Ability to.apply the knowledge of syntax and grammatical items &:use them accurately in
the context provided . :

The following grammatical structures will be tested through erroricorrection / editing/ gap
fitling / sentence compietion / multiple choice questions : ;

1. Determiners

2. Tenses

3. Clauses ;

4. Modals

5. Voice : ’
Fection b f
LITERATURE

¥ Shakespeare's works. - % ’

v Romantic period (e.g. Sheiley, Wordsw, rth, Keats, Coleridge tc)

v 19% gng ot Century American and English Literature (e.g. Robert Frost,

Hemmingway, Whitman, Hawthorrnie, Emily Dickinson , Bernarfd Shaw, Arthur Milter
etc. ) s : ’

v qModern Indian Writing in Engiish (e.g. Anita Besal, Vikram Seth, Nissin Ezekiel, K N
Baruwala, Ruskin Bond, R K Narayan, Mulk Raj Anand, Khushwant Singh etc)

¥" Madern writing in English from other parts of the world e.q. Létl‘n America / Africa /
Australia / South Asia.

,_
i
it
I
H]
I

i
|
!
[
i
|
!
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o




3¢

Syllabus for Written Examination for PGT {Geogra phy)

Topic I: Geographv as a discipline-

Geographical ideas in ancjent, medieval & modern periods: the contributions of Varenlus,
Kant, Reine, Humboldt and Ritter. Influence of Richthofen and Darwin. Videl-da-la Blache, F.
Ratzel etc. :

Contemporary geol raphy; Post Second World War, Environmentalism, Areal
Differentiation, spatial organization, Behavioural and perceptual Geography.
Positivism in Geography. Humanistic Geography. Marxist Geography and critical
social theory. Development in Indian Geography.

Topic-2 QOrigin and Evolutioi: of the Farth-

Introduction to the solar systzm,

Motions of Earth: Rotatign, Revolution, Occurrence of Day and Night; change of seasons;
Latitudes and Longitudes;: Findina time.

Earth's Interor: Grigin of contents and ocean basis Wagener's Continental drift theory, Theory
of Pizte Tectonics Earthquakes and Volcanoes, Folding and faulting

Origin of the Earth: Nebular hypothesis (old Theory) and Big-Bang Theory. Evolution of
continents, atmosphere and oceans,

Jopic-3 Interior of the Earth and Distribution of oceans and continents-
Constitution of Farth's Interior (based on Seismic Evidences), origin of the continents and

ocean basins, Wegner's theory of Continental drift and Plate Tectonics. Plate movements and
interactlons-Volcanism and selsmicity.

Topic-4 Landforms-

Mineral and rocks- classiﬁcation of rocks, rock cycle. Important minerals geomorphic process
of denudation Endogenic|and Exogenic processes. Mass Wasting, Landslide, Work of River,
Glacier Wind, Sea Waves etc, processes of soii formation.

Topic-5 Climate:

Atmosphere: Compesition ang structure. Insolation and ternperature, Atmospheric pressure

and winds, Atmospheric moisture, cyclones, clessification of climate {Koeppen ano
Thornthwaite Schemes dassification). Global climatic changes: Causes and effects.

Topic-6 Water {Ocean)

Geomorpholegy of the ocean ficor, submarine relief features of Atlantie, Pacific and indian
Ocean. Movement of ocean water: Currants, tides and waves, Maring deposits and coral reafs.

Topic -7 Life en the Earth.
Approaches in environmental Geography, landscape, ecosystem and perception apprcaches,

Man and the Biosphere: Interactive and dynamic relationship. Human impact on
biogeochemical cydes.

Jopic-8 India:
Geographical basis of Indian State-territory'; location, extent, shape and size.

Topic-9 Physiogranhy;

Structure, Physlographic divisions, Drainage system and its evolution.

Topic-10 Climate, Vegetation and Soll-

Climate: factors contrclling climate of India

Origin and mechanism of Indian moncoon; Seasons of India, Classification of climate of India
(Koeppen's, Thornthwaits, Triwartha). ‘ :

Solls: Type and distribution (I.C.A.R:}, Soii problems, conservation of soil

Vegetation- Types & Distribution; corservation

Wild Life- its censervation.

JYopic-11 Natural Hazards and disasters-

Causes, Conseguences and managément in India Environmental Hazards: Floods, dreughts,
cyclones, earthquakes and landslides; human adjustment to hazards; hazards perception and
mitigation; environmental institutions and legislation in India.

Jopic-12 Human Gepgraphy: Nature and Scope.
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Mature and scope of Human Geogranhy, Approaches to the Human Geography, Determinism,
Environmental Determinism, Possibilism, Neo-determinism, eciological and Behaviouralism.

Topic -13 People (World and India) I

]

Trends and patterns of population growth: determinanis and patterns of population
distribution; theories, demographic. transition; Human nigration, Patterns of human
deveiopment.

Taopic-i4 Human Activitias: (World and India)

. -Hunting, gathering, Herding {Nomadic & Cornmaercial) Lumbering fishing, mining and
ture; Agritultural practices; sume major Crops.

: my: - Industries: Clessification, Theories of localization, major Industries, recent
tronds in industries, warld comparisons.

Terinry:-(Services)

ernary-Quinary activities

ng in india: target ares planning, idea of sustainable davelopment

Topic-15 Transport, Communication and Trade{World apd India)

Tre ri and communication Roads, raiiways, waterways a d airways; ail and gas pipelines,
nationai electric grids, Communication networking-radio, teleyision, satellite and Internet,
Imternghiongl Trage-Basis and companents, trade balanck, major trading organizations,
changing pattern of India's foreign trade, sea-routes, inland water-ways, sea ports and their
hintar-land,

Topiz-16 Human settlements (World snd India;

Linstat

natt!

i= and stable settlemerts, rural settlements: origin, types and patterns; Urban
its: Origin and growth of towns; functional cladsification of towns. Problems of
ion in the worlds urbanization in India; Urban slums and squatters. Morphoiogy of
ietribution of Mega-cities, problems of human sattlerents in Developing countries.

cities: d

Topic -17_Geoaraphical perspective on selected [ssues ang ploblems

Frnvironmenta! polivtion-Lang, Water, Alr, Noise, Giobal ‘Warning, Poverty, Food Security;
Sustainable Development.

~opic_-1i8 General Cartggranhy (Practicals)

Elerments and classification of maps, scales, map-projections, finding directions, Jatitudes,
langitudes and caiculation of local & standard time, Identification & Analysis of refief forms:
Topographical Maps and interpretation. Weather-instrumehts and interpretation of weather
maps. Digital mapping, Remote sensing, Visual interpretation. Processing of Data, Thematic
mapping, representing statistical data by various diagrams-Bar, Histogram, Pie etc,

Spatiai Information technology: GIS, GPS, Computers-Sufi:ware and Hardware components,
Datz format, Raster and Vector, editing and topolagy etc.

Spatial Analysis; Overlay, Buffer and Proximily analysis.
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i :SYLLAR
INDIAN HISTORY US FOR PGT HISTORY

Harappan Civilization — a. Town Planning
b. Religion :
¢. Economic & Social Lif:
d. Script Writing

1} Rise of Magadh in relation to 16 Mahajanpadas
2} Riseof Heterodox sects with special reference Lo
: a. Rise
b. Teaching
<. Comparison
d. Effect on society, trade &commerce

Buddhism, Jainism —

3) The Mauryas —
a. Causes for its rise
b. Chandragupta Maurya Administration
¢. Contribution of Ashoka the Great (ali
aspects)

d. Decline and fall of Mauryan Empire
4) The Guptas —

a. Golden Period
b. Samudra Gupta
¢. Chandragupta Vikramaditya etc.

d. Administration, Religion, Trade & Commerce
5) Society & Economy - From Vedic tij] 7 century

6) Sultanate Era — The Defeat of Hindu kingdom and establishment of Delhi Sultanate

7)  Mughal Period — 1526 to 1707(all aspects)

a. Polity
b. Administration
<. Society
d. Economy
8) Medieval Period — Scciety and Culture with special Reference to Bhakti Movement and
Sufism
9) Medieval Architecture — Delhi Sultanate *n Mughal
Period
10)  The Advent of Europeans and the establishment of 5
British rule
1) Buitish rule and its impact on Indian gconomy
12)  Revolt 1857 - 4. Nature
b. Causes
¢. Leadership
d. Evenis

e. Consequences
f. Causes of defeat
g. Impact

13)  The socio —religious reform movements and the rise
_ of nationalism
14)  The Indian freedom movement - 1885 t0 1947
15)  Constitution — a. Framing
b. Features
¢. Working of the Constitution
d. Adoption of the Constitution

HISTORY OF THE WORLD

1) Rise of Ancient Civilizations with special reference to
Mesopotamia - a. Urbanization
b. Seript
¢. Trade
d. Calendar

Uy
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2} Roman and Greek civilization
a. Rise of the Empire ¢
b. Administration
¢. Society

3} Rise of Islam — a. Teachings
b. Culture
c. Crusades

4; Nomadic people of Central Asia
3) The Dark age - Feudalism in Europe

a. Manor State
b. Decline

6} Renaissance *n Reformaiion period in Europe

7) Capitalism and Mercantilism

a..Industrial Revolution
b. Imperialism and colonialism

8) China Since 1840 to 1949

9) Japan 1840 to 1949




Syllabus for written examination for PGT( Mathematics)

Sats: .
Sets and their representations. Empty set. Finite & Infinite sets. Equal sets. Subsets. Subsets
of the set of real numbers. Power set. Universal set. Venn diagrams. Union and Intersection of
sets. Difference of sets. Complement of a set.

Relations & Functions: '

Ordered pairs, Cartesian product of sets. Number of elements in the cartesian product of two
finite sets. Carteésian product of the reals with itself (upto R x R x R}. Definition of relation,
pictorial diagrams, domain. co-domain and range of a relztion. Function as a ‘special kind of
refation from one set to another. Pictorial representation a function, domain, co-domain &
range of a function. Real valued function of the real variable, domain and range of these
functions, constant, identity, palynomial, rational, modulus, signum and greatest integer
functions with their graphs. Sum, difference, product and quotients of functions. Sets and their
Representations. Union, intersection and complements of sets, and their algebraic properties,
Relations, equivalence relations, mappings, one-one, into and onto mappings, composition of
mappings.

Principle of Mathematical Induction:
Processes of the proof by induction. The principle of mathematical induction.

Permutations & Combinations:
Fundamenta!l principle of counting. Factorial n. Permutations and combinations, derivation of
formulae and their connections, sirmple applications.

Complex Numbers:

Complex numbers, Algebraic properties of complex humbers, Argand planz and polar
representation of complex numbers, Statament of Fundamental Theorem of Algebra, solution
of quadratic equations in the complex number system, Modulus and Argument of a complex
number, square root of a complex number. Cube roots of unity, triangie inaquality.

Linear Inequalities:

Linear inequalities. Algebraic solutions of linear inegualities in one vadable and their
representation on the number line. Graphical solution of linear inequalities in two variables.
Solution of system of linear inequalities in two variables- graphically. Absolute value,
Inequality of means, Cauchy-Schwarz Inequality, Tchebychef's Inequality.

Binomial Theorem:

Statement and proof of the binomial theorem for positive integral indices. Pascai's triangle,
general and middle term in binomial expansion, simple applications. Binomiat Theorera for any
index. Properties of Binomial Co-efficients. Simple applications for approxXimations.

Sequence and Series:

Sequence and Series. Arithrnetic, Geernetric and Harmonic pregressions (G.2.), General tarms
and sum to n terms of A2, G.P. and H.P. Arithmetic Maan (AM.}, Geometric Mean (G.5.),
and Harmonic Mean {H.M.), Relation betwesn AM., G.M. and H.M. Insertion of Arithmetic,
Geprnetric and Harmonic neans between two given numbers. Special series, Sunt ta n terins
of the special series. . Arithmetice-Geometric Series, Exponential and Logarithmi: sories.

Elementary Number Theory:

Peano’s Axioms, Principle of Induction; First Principle, Second Principle, Third 2rinciple, Basis
Representation Theorem, Greatest Integer Function Test of Divisibility, Eudid’s algorithimi, The
Unique Factorisation Thegrem, Congruence, Sum of divisors of 2 number . Euler's totient
function, Theorems of Fermat and Wilson.

Quadratic Equations:

Quadratic equations in real and complex number system and their solutions. Relation betweean
roots and co~efficients, nature of roots, formation of quadratic equations with given roots;
Symmetric functions of roots, equations reducitle to quadratic equations — application to
practicai problems,

Polynomial functions, Remainder & Factor Theorems and their converse, Relation between
rocts and coefficients, Symmetric functions of the roots of an equation. Common roots.

Matrices and Determinants:

Determinants and matrices of order two and three, properties of determinants, Evaluzcion of
determinants. Area of triangles using determinants, Addition and rhultiplication of matricas,
adjoint and Inverse of matrix. Test of consistency and solution of simuitanzous linear
equations using determinants and matrices. '

Two dimensional Geometry: .

Cartesian system of rectanguiar co-ordinates in a plane, distance formula, section foirmulz,
area of a triangle, condition for the collinearity of three points; centroid and in-cenire of &
triangle, locus and its equaticn, translation of axes, slope of a line, paralicl and perpendicuiar
lines, intercepts of a line on the coordinate axes.

Varicus forms of equations of a line, intersection of lines, angles between two lines, conditions
For concurrence of three lines, distance of 2 point from a line, Equations of internal and
external bisectors of angles between two lines, coordinates of centroid, orthocentre and
circumcentre of a triangle, equation of family of lines passing through the point of intersection
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of two lines, homageneous equation o® second degree in x arld y, angle between pair of lines
through the origin, combined equation of the bisecicrs of the]angles between a pair of lines,

condition for the general second degrze equation to represerit a pair of lines, point of
intersection and angle between two lines,

Standard form cf equation of 2 circie, general form of the egliation of 2 circle, its radius and
centre, ejuation of a circle in tha parametric form, equation.gf a circle when the end points of
a diameter ave given, points of intersection cf a line and 2 cifcle with the centre at the origin
and ¢ondition for a iine to Be tangent ta the circle, length of the tangent, equation of the
tangent, equatian of a family of circles through the intersectipn of twa circles, candition for
two intarsecting circles to be orthogonai.

Sactions of cones, equations of conic sections (paraboia, elligse and hyperboia) in standard
forms, condition for y = mx + ¢ to be a tangent and point(s)jaf tangency.

Trigomometric Functions:

Positive and negative angles, Meastiring angles in radians & in deg{-ees and conversion from
one measure ta another, Definition of trigonometric functions with the help of unit circle,

‘Graphs of triconometric functions. Expressing sin (x+y) and cos (x+y} in terms of sinx, siny,

cosx & casy. Identities related to  sin2x, ces2x, tan 2x, sin3x, ces3x and tan3x. Sglution of
trigonomatric equations, Proofs and simple applications of sine and cesine formulae. Salution
of triangles. Heights and Distances.

Inverse Trigonometric Functions: )
Definition, range, domain, pringipal velue branches. Graphs bf inverse triganometric functiens.
Elementary sroperties of inverse trigonametric functions,

Differantial Calculus:

Polynomials, rational, triggnometric, lagarithmic and exponeptial functions, Inverse functions.
Graphs of simple functisns. Limits, Coxtinuity and differentigbility; Derivetive, Geametrical
interpreiation of the derivative, Derivative of sum, differencq, praduct and quetient of
functions. Derivatives of polynomial and trigenometnc functions, Derivative of camposite
functions; chain rile, derivatives of inverse trigonometric fupctions, derivative of implicit
function. Exponential and legarithmic functions and their derivatives. Lagarithmic
diffaratiation, Derivative of functions expreszed in naramettic farms. 5econd order
derivatives, Ralle's and Lagrarge's Mean Value Theorems and thelr geometric interpretations.

D,

J:X - no of Torivatives:
Applications of derivatives: rate of change, increasing / decreasing functions, tangents &
normals, appraximation, maxima and minima.

Irsoore! Catoulus:

Intes:a ha anti-derivative. Fundamenta! integrals involvipg algebraic, trigonometric,
eyponential and logarithmic functians, Integration by substifution, by parts and by partial
fractions. Intzgration using trigonametric identitles, Definitelintegrals as a limit of a sum,
Sundsmental Theorem of Calculus. Basic Properties of definife integrals and evaluatian of
dafinitz integrals; Appiications af definite integrals in finding the area under simple wrves,
especially lines, areas of circles / Parabalas / ellipses, area jetween the two curves.

Differgntial Equations: :

Definition, order and degree, general and particular solutions of a differential equatian.
Formation ¢f differential equation whose general solution is given. Solution of differential
equations by method of separation of variables, homogeneous differential equations of first
qrder and first degree, Solutians of linear differential equatidn.

YWnriors: !

Vectors and scalars, magnitude and direction: of a vector. Direction cosines / ratios af vectors.
Types af vectors {equal, unit, zero, paraliel and coliinear vettars), position vector of a paint,
negative of 3 vector, campenents of & vector, addition of vectors, multiplication of a vector by
@ scalar, position vector of a peint dividing a tine secment i a given ratia. Scalar (dot}
product of vectors, projection of a vectoron a

line, Vector (cross) product of vectors.

Thras dimensional Geometry:

Coordinates of a paint in space, distance between two pointt; Sectien formula, Direction
cosines / ratios of a line joining two points. Cartesian and vector equationof a line, coplanar
and skew lines, shortest distance between two lines. Cartesjan and vector equation of a plane.
aAngle hetween (i) two lines, (i} two planes. (i) a line and 2 plane. Distance of a peint from a
plane. Scalar and vectar trinle product. Application of vectots to plane geometry. Equation of a
sphere, its centre and radius. Diameter form of the equatioh of a sphera.

Statistics:
Calculation of Mean, median and mode of grouped ahd ungrouped data. Measures of
dispersion; mean deviation, vartance and standard deviafian of ungrouped / grouped data.
Aralysis of frequency distributions with equal means but ditferent variances.

Probability:
Random experiments: oultcomes, sample spaces. Events] occurrence of events, exhaustive
events, mutually exclusive events, Probability of an eveRt, probability of ‘nat’, and” & ‘or
events., Multiplication theorem on praobability. Ccnditionél probability, independent evants,,




Baye’s theorem, Random variable and its probability distribution, Binomial and Poisson distributions and
their properties.

Linear Algebra

Example of vector spaces, vector spaces and subspace, Independence in vector spaces, existence of a
Basis, the row and column spaces of a matrix, sum and Intersection of subspaces. Linear
Transformations and Matrices, Kernel, Image, and Isomorphism, change of bases, Similarity, Rank and
Nullity. Inner Product spaces, orthonormal sets and the Gram-Schmidt Process, the Method of Least
Squares. Basic theory of Eigenvectors and Eigenvalues, algebraic and geometric multiplicity of eigen
value, diagonalization of matgrices, application to system of linear differential equations. Generalized
Inverses of matrices, Moore-Penrose generalized inverse.

Real Quadratic forms, reduction and classification of quadratic forms, index and signature, triangular
reduction of a pair of forms, singular values decomposition , extrema of quadratic forms. Jordan
canonical form, vector and matrix decomposition.

Analysis

Monotone functions and functions of bounded variation. Real valued functions, continuous functions,
Absolute continuity of functions, standard properties. Uniform continuity, sequence of functions,
uniform convergence, power series and radius of convergence, Riemann-Stieltjes integration, standard
properties, multiple integrals and their evaluation by repeated integration, change of variable in
improper integrals, differentiation under the sign of integral- Leibnitz rule.

Dirichlet integral, Liouville’s extension. Introduction to n-dimensional Euclidean Space, open and closed
intervals (rectangles,), compact sets, Bolzano-Weierstrass theorem, Heine-Borel theorem. Maxima-
minima of functions of several variabies constrained maxima-minima of functions. Analytic function,
Cauchy-Riemann equations, singuiarities, Statement of Cauchy theorem and of Cauchy integral formula
with applications, Residue and contour integration. Fourier and Laplace transforms, Mellin’s inversion
theorem.

Uy




Syllabus for written examination for recruitment of PGT (Phy)

Unit I: Physical World and Measurement
Need for measurement: Units of measurement; systems of units; SI units, fundamenta] and derived units. Length, mass

and time measurements; accuracy and precision of measuring instruments; errors in easurement; significant figures.
dimensional analysis and its applications.

Unit {1: Kinematics
Frame of reference. Motion in a one ,two and three dimension: Position-time graph, spbed and velocity,
Uniform and non-uniform motion, average speed and instantaneous velocity.
Uniformly accelerated mation, velocity-time, position-time graphs, refations for unifodnly accelerated motion .Vectors:
Position and displacement vectors .addition and subtraction of veciors. Relafive velocity scalar product of
vectors, Vector product of vectors.
Unit vector; Resolution of a vector in a plane - rectangular components. Motion in a plane. Cases of uniform velocity
and uniform acceleration-projectile motion.

Unit I1: Laws of Motion

Intuitive concept of force. Inertia, Newton’s first law of motion; momentum and Newton’s second law of motion;
impulse; Newton’s third law of motion. Law of conservation of linear momentum and fts applications.

Equilibrium of concurrent forces. Types of friction, laws of friction, .Dynamics of unifbrm circular motion .

Unit IV: Work, Energy and Power

Work done by a constant force and a variable force; kinetic

energy, work-energy theorem, power. :

Notion of potential energy, potential energy of a spring. conservative forces: conbervation of mechanical energy
(kinetic and potential energies); non-conservative forces: elastic and inelastic collisiong in one and two dimensions.

Unit V: Motion of System of Particles and Rigid Body

Centre of mass of a two-particle system, momentum conversation and centre of mass fotion. Centre of mass of a rigid
body; centre of mass of uniform rod.

; moment of a force, forque, angular momentum, conservation

of angular momentum with some examples.

Dynamics of rigid bodies, comparison of linear and rotational motions; moment of inertia, radius of gyration,

Values of mements of inertia for geometrical objects. Parallel and perpendicular axis theorems and their applications.

Unit VI: Gravitation

Keplar’s laws of planetary motion. The universal law of gravitation.

Variation of Acceleration due to gravity and with altitude,latitude and depth.

Gravitational potential energy; gravitational potential. Escape velocity. Orbital velocity of a satellite. Geo-stationary
satellites. :

Unit VII: Properties of Bulk Matter !
Elastic behaviour, Stress-strain relationship, Hooke’s law, modulus of elasticity . i

Pressure due to a fluid column; Pascal’s law and its applications 41

Viscosity, Stokes” taw, terminal velocity, Reynold’s number, streamline and turbulent flow. Bernoulli’s theorem and its
applications.

Surface energy and surface tension, application of surface tension ideas to drops, bubbies and capillary rise.

Heat, temperature, thermal expansion; specific heat - calorimetry; change of state — lateit heat.

Heat transfer-conduction, convection and radiation, thermal conductivity, Newton's law of cooling.

Unit VIII: Thermodynamics
Thermal equilibrium and definition of temperature (zeroth law of thermodynamics). Heat work and internal energy.
First law of thermodynamics.

Second law of thermodynamics: reversible and irreversible processes. Heat engines al d refrigerators.carnot cycle and
carnot’s theorem.

Equation of state of a perfect gas, work done on compressing a gas.
Kinetic theory of gases ,degrees of freedom, law of equipartition of energy and applidation to specific heats of gases;
concept of mean free path, Avogadro’s number.,

Unit IX: Osciliations and Waves
Periodic motion - period, frequency, displacement as a function of time. Periodic furictions.Simple harmonic motion
(S.H.M) and its equation; phase; oscillations of a spring—restoring force and force constant; energy in S.H.M.-kinetic
and potential energies; simple pendulum—derivation of expression for its time petiod; free, forced and darmnped
oscillations, resonance.

Wave motion. Longitudinal and transverse waves, speed of wave motion. Displacefneat relation for a progressive
wave. Principle of superposition of waves, reflection of waves, standing waves in strings and organ pipes, fundamental
mode and harmonics, Beats, Doppler effect.
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Unit X: Electrostatics

Electric Charges; Conservation of charge, Coulomb’s faw and its application,force between two point
charges,

forces between multiple charges; superposition principle and continuous charge distribution. Electric field,
electric field due to 2 point charge, electric field lines; electric dipole, electric field due to a dipole; torque
on a dipole in uniform electric field,

Gauss’s theorem and jts applications

Electric potential, potential difference, electric potential due to a dipole

and system of charges; equipotential surfaces, electrical potential energy of a system of two point charges
and of electric dipole in an electrostatic field,

Conduciors and insulators, free charges and bound charges inside a conductor. Dieleetrics and electric
polarisation, capacitors and capacitance, combination of capacitors, capacitance of a parallel plate capacitor
with and without dielectric medium

between the plates, energy stored in a capacitor, Van de Graaff Zenerator,

Unit XI: Current Electricity

Electric current, flow of electric charges in a metallic conductor, drift velocity, mobility and their refation
with electric current: Ohm’s law, electrical resistance, V-1 characteristics (linear and non-linear), electrical
energy and power, electrical resistivity and conductivity.

Carbon resistors, colour code for carbon resistors; series and parallel combinations of resisiors; temperature
dependence of resistance.

Internal resistance of a cell, potential difference and emf of a cell, combination of celis in series and in
parailel,

Kirchhoff's Jaws and its applications..

Potentiometer - principle and its applications

Thermal and chemical effect of current.

Unit X1I: Magnetic Effects of Current and Magnetism

Biot - Savart faw and its application

Ampere’s law and its applications to infinitely long straight wire, straight and toroidal solenoids.

Lorentz’s force. Cyclotron,synchrotron.

Interaction of a current-carrying conductor with magnetic field. Force between two parallel current-
carrying conductors. Torque experienced by a current loop in uniform magnetic field and its application;

its axis. Torque on a magnetic dipole (bar magnet) in a uniform magnetic ficld; bar magnet as an equivalent
solenoid, magnetic field lines; Earth’s magnetic field and magnetic elements. Para-, dia- and ferro -
magnetic substances, with examples, Electromagnets and factors affecting their strengths. Permanent
maghets,

Unit XIII: Electromagnetic Induction and Alternating Currents

Electromagnetic induction; Faraday’s law, induced emf and current; Lenz’s Law, Eddy currents. Self and
mutual inductance.

Need for displacement current.

Alternating currents and its measurement reactance and

impedance; LC oscillations, LCR series circuit, resonance;

power in AC circuits,.

generator , motors and transformer.,

UnitX1V: Optics

Reflection of light, spherical mirrors, mirror formula. Refraction of light, total internal reflection and its
applications, optical fibres, refraction at spherical surfaces, lenses, thin lens formula, lens-maker’s formula.
Magnification, power of a lens, combination of thin lenses in contact. Refraction and dispersion of light
through a prism.

Scaftering of light and its application.

Optical instruments: Human eye-eye defects and its correction. Microscopes

Yg




and astronomical telescopes and their magnifying powers. Wave optics: wj
reflection and refraction of plane wave at a plane surface using wave front
refraction using Huygens’ principle. Interference, Young’s double slit exp
width, coherent sources and sustained interference of light, Diffraction du
maximum. Resolving power of microscopes and astronomical telescopd
light; Brewster’s law, uses of plane polarised light and Polaroids.

ve front and Huygens’ principle,
5. Proof of laws of reflection and
riment and expression for fringe
: to a single slit, width of central
s, Polarisation, plane polarised

Unit XV: Modern Physics

Dual nature of radiation. Photoelectric effect, Hertz and Lenard’s obser
equation-particle nature of light. Compton effect, deffraction of X- rays ,Br
Matter waves-wave nature of particles, de Broglie relation. Davisson-Ge
scattering experiment; Rutherford’s model of atom; Bohr model, energy ley
Composition and size of nucleus, packing fraction and mag
isotones. Radioactivity-alpha,

beta and gamma particles/rays and their properties; radioactive decay law.

Mass-energy relation, mass defect; binding energy per nucleon and its variation with mass number; liquid
drop model of nucleus, nuclear fission and fusion.,critical mass ,chain reaction and fission reaction,
ionization chamber,Geiger counter and scinitillation counter,linear accelerator.

vations; Einstein’s photoelectric
pge’s law Hall effect,

'mer experiment. Alpha-particle
tels, hydrogen spectrum.

netic moment, Atomic masses, isotopes, isobars;

Unit XVI: Electronic Devices

Semiconductors; semiconductor diode — I-V characteristics in forward and teverse bias, diode as a rectifier,
I-V characteristics of LED, photodiode, solar cell, and Zener diode; Zengr diode as a voltage regulator.
Junction transistor, transistor action, characteristics of a transistor; transjstor as an amplifier (common
emitter configuration) and oscillator. Logic gates and its com bination. Trandistor as a switch,
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Librarian




| ‘
Syllabus for written examination for Librarian

Part 1: Foundation of Lihrary & Information $cience,

Unit.1. Library as an SociaELInstitution

~ Social & Historical foundations of Library.

- Different types of libraries- Academic, Public, Special -their distinguishing features and
functions.

- Role of U.G.C. for development of Academic libraries.

- Role in Library of formal and informal education,

Shivaji University, Kolhapur

Unit.2 Normative Principles‘1 of Lib. & Inf. Science

- Five Laws of Library Sciezi}ce.

- Implications of five laws ip Lib. & Inf. Science

- Development of Librariesiwith special reference to India, Baroda
Pubiic Library system

- Library Co-operation Respurce Sharing and Library Networking.

tnit 4. Laws relating to Ubraries & Inforamion.

- Library legislation need and essential features.

- Library legislation in Indi?.

- Maharashtra Public Librany Act.

- Press and registration act & Delivery of Books act (Public Library).
- Copyright act, Inteliectueﬁ‘] Property rights.

Unit.5 Library and informaﬁion Profession

- Attribution of profession.)

- Librarianship as a profesgion.

- Professional ethics, :

- Professional associations & their role.

- National & International Library Associations- FID, IFLA, LA,

ILA, ALA, TASLIC etc.

- Professional education & research.

Unit.6 Promoters of Library & Information services

- National level promoters- RRRLF,

- International level promciters— UNESCO

Unit 7. Public relations & Extension activities

- Definition

- facets and programs. :
- publicity & extension, Out reach activities.

- Library path finders {Guides)

- Factors affecting Library development, Literacy, publishing, Bock
Trade.

Part IT : Knowledge Organization, Infermation processing & Ratrievat.

Unit. 1. Universe of Knowledge

- Structure and attributes.

- Modes of formation of supjects.

- Different types of subjects.

- Universe of subjects as mapped in different schemes of
classification.

tnit. 2 Bibliographic description

- Catalogue purpose, Structure and types physical forms including
OPAC filling rules. i

- Normative Principles of cataloguing.

- Overview of principles arid practice in document description.
- Current trends in Standafdization, description and exchange.

- Standard codes of catalolguing.

Unit. 3. Methods of Knowledge Organization

- General theory of Library Classification.

- Normative principles of classification and their application,

- Species of Library Classification,

- Standard Schemes of Classifications and their features, CC, DDC.
ubc.

- Notation: Need, Functions, Characteristics -

- Design and development of schemes of Library Classirication,
Standard sub-division Index.

- Trends in Library Ciassification.

Unit.4. Subject Classification
- Principles of Subject Classification.
- Subject heading lists and their feature.
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Part I11: Information Technology: Basic

Unit.1 Information Technology

- Definition, Meed, Scope and Objectives.

Unit. 2 Computer Basic (Hardware)

- Introduction to Computers :

- Ovarvievs of Historical Development of Computers.

- Generations of Computers, Classification of Computers.
- Essential Components of Computer system.

Unit.3 Computer Architecture-Organization of Computer .
- Input and Output devices- Keyboard, Scanner, OCR, Printets,
Monitor

Unit. 4. Software,
- Operating systems: Single & Multi User Systems, Basic fealiures
of MS-D0S, MS Windows, Linux, UNIX, Windows NT etc.

- Programming Languages: Concepts and Tools

- Algorithm & Flowcharting.

Unit. 5 Word Processors, Spread Sheet ete,

Unit. 6 DBMS Package
- Familiarity with DBASE, FOXPRO, CDS/ISIS, SOUL, MS Access
(Basic features) ‘

Unit 7, Computer apphlication to library & Information work
- Hpusa keeping operations

Unil 8. Communication Technolegy
- Communication Technology Basic Concepts
- Networking: Basic Concepts.

- Irternet

Unit. i Management
- Concepts, definition and scope.

- Manngement styles and approaches,
- Managament schoois of thought. i
- Functions and principlas of Scientific Management.

Unit.2 Human Resource Management

- Qrganizational structure.

- Delegation, Communication and Participation.
- lob Description apd Analysis, Job evaluation.
- Inter-personal retation.

- Recruitment procedures.,

- Motivation, group Dynamics.

- Training and Development.

- Disciplines and Grievances.

- Performance Appraisal.

Unit, 3, Financial Manzgement
- Resources Mobilization ;
- Budgeting Techniquas and Methods PPES, Zero Based Budgeting
etc.

- Budgetary Control, i

- Cost effectiveness and Cost Benefit analysis. i

- Qutsourcing. !

Unit. 4 Repeorting |

- Types of reports, Annuai report-compitation, Contents and style.
- Library Statistics atc. ‘

Unit 5 System Analysis and Design

- Library as a system

- Project Management PERT/COM

- Decision Tables.

- Performance evailuation standards, MIS.

- Performance Measurement, reengineering, Time and Motign
Study

- SWOT ( Strength Weakness Opportunities Threat)
- DFD (Data Flow Diagram}

unit 6. Total Quality Management (TQM)

- Definition, Concept, Element

- Quallty Audit, LIS related standards.

- Technology Management.

Unit. 7 Library House Keeping Cperations.
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- Different sections of Library & Information Center and their
functions. :

- Coliection Development and Management Policies Procedures,
- Book Ordeting {Acquisition)

- Technical Processing.

- Serials Control, Circulation Control, Maintenance etc.

- Stock Verification- Policies and Procedures.

- Evaluation:and Weeding.

- Archiving-conservation-Preservation.

- Restoration including Print, Non-Print and Electronic Materials.
Unit.8 Planning

- Concept, Definition, Need and Purpose, Types.

- Policies ang Procedures, MBO

- Building and Space managerent in Libraries and Information
Centers, .

- Library Building, Interior & Exterior, Furniture, Equipment’s, -
Standards & Types. .

- Risk Management, Contingency Management.

- Planning of related Infrastructure, Library Standards.

Unit 9. Management of change.

= Concept of change.

~ Changes in Procedures, Methaods, Tools and Techniques,

- Problems of Incorperating Change, :

- Techniques$ of Managing Change.

Part V; Inft;:nrmation Scurces & Seryices

Unit 1. Reference and information SOUrces., )

- Documentary Sources of Information, Print, Non-Print including
Electronic: Special features, Scope, types

- Nature, Characteristic, Utility and evaluation of different types of
Information:sources: Physical formats, Authority, Content, Utility,
- Non-Documentary Information Sou rees. ’

- Reference Sources Categories, Primary, Secondary & Tertiary
Information—Sources.(Encyclopedia, Dictionary, Pericdical,
Thesis, Books, Year book, Patents, Trade literature, standards,
Monographs, Reference Books, Year Books, Almanac, Atlas;
Abstracting & Indexing periodicals, Bibliographies, Handbooks
etc.)

- Internet as a Source of Information.

Unit.2. Reference Service.

- Concept, Definition, Need, Scope and trends.

- Reference Interview and Search Techniques.

Unit 3. Information Services and Products

- Information services and Products.

- Informatian services concepts, Definition, Need and trends.

= Need, Techniques and Evaluation of Alerting services (CAS
&5DI)

- Bibliographic, Referral, Document Delivery and Transiation
Services. :

Unit.4. Information Syster and thejr Services,

- Study of Naticnai, International and Commercial Information
Systems and Services- Background, their Services and Products.

Part VI: Library Users

Unit 1. Techniques of Library and Information Centres Survey.

- Proforma method. .

- Interview method,

~ Records analysis method, .

Unit.2. Information users and their information Needs

- Categories of Information users,

- Information needs definition znd mod=ls. .

- Information seeking béhaviour,

Unit,3 User Education

- Goals and Objectives level, Teckniques and Methods, Evaluztion
of Users Education Programmes. :

Unit. 4. User Studies.

- Methods and technigues of User studies,

- Evaluation of User studies,

Unit 5. User Grientation Programmies;

- Conventional and modern Techiniques: Study tour, Newslettars,
Handbooks, Leaflets, Powerpoint Presentation, Websites etc
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