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T qAT GIEe 9w T EIA R ATREAT AT TS FC A 39 A &
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fedcdt dor ufafted wor Wl 9 gsfRa g9 8 |

TV BT YA, SIERT T a¥dmid

I T BN | AEIUQY & e Ud A¥pia H URIg a1 ANTRT, ST, B,
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AU &l ol Ud 3fefera=er
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TSI Bl SHIfhdI TG SIRToET IR 939 W affaferd g |

AT Ud AR e

A STfYIeT0T, TART 3R vreraferdl, oI JadIse, MHellsd W9 i, s—3dl, difsal dd,
ST, fSAT BB, BT |, BT, IRRT AR AR IR I FrfId ueq aftaferd s |
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7. R 99T # ERTRIAT BT (T FET BT W)

fegolt: <dl Fem @ WR @ R=) 99T & ST DI 3 Feel Tl BT UNIEToT, Je93
H dhad Bl 99 & IO & AIH W, IS e U By 94T fhar
SR |

PRELIMINARY EXAMINATION
SYLLABUS

FIRST PAPER: GENERAL STUDIES

1. General Science and Environment

Questions on general science and Environment (Environmental Ecology, Biodiversity &
Climate Change) will cover general appreciation and understanding of science including
matters of every day observation and experience as may be expected of a well educated
person who has not made a special study of any particular scientific discipline.

2. Current Events of National & International Importance

In current events knowledge of significant National and International level will be tested.

3. History of India and Independent India

In History, questions of general knowledge related to social, economic and political
aspects will be asked. Also, there will be questions on Indian National Movement and
Development of Independent India.

4. (@) Geography of India

There will be questions of general knowledge relating to Physical, social and
economic geography. It will also include questions on Indian Agriculture and
Natural resources. There will be questions pertaining to demography and
census of India.

(b) General Geographical awareness of world.

5. Indian Polity and Economy

Political system and constitution of the country, Panchayati Raj, social system,
sustainable economic development, elections, political parties, plans, industrial
development, foreign trade and economic and financial institutions.

6. Sports

Important games and sports tournaments, Awards, personalities and Renowned Sports
Institutions of M.P., India, Asia and World.

7. Geography, History and Culture of M.P.

There will be questions related to the development of Mountains, rivers, climate, Flora
and Fauna, Minerals transportation in the Geography of Madhya Pradesh . It will also
have questions relating to important dynasties of M.P., Contribution of important
dynasties in the Histroy & Culture of Madhya Pradesh, There will be questions on
Tribals, Arts, Architecture, Fine Arts and Historical personalities of M.P.

8. Polity and Economy of M.P.

Political system, Political parties and elections, Pachyati Raj, Social system and
sustainable economic development of M.P.. This will also include questions on Industry,
Plans, Economic programmes, business, demography and census of M.P.
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9. Information and Communication Technology

Questions pertaining to characteristics, uses, and terminologies such as website, online,
search engine, e-mail, video mail, chatting, video conferencing, hacking, cracking, virus
and cyber crime.

10. Scheduled Caste & Scheduled Tribe (Prevention of Atrocities) 1989 (No.33 of 1989)
and the Protection of Civil Rights Act, 1955 (No. 22 of 1955)

11. The Protection of Human Rights Act, 1993.

SECOND PAPER : GENERAL APTITUDE TEST

Comprehension

Interpersonal skill including communication skill

Logical reasoning and analytical ability

Decision making and problem solving

General mental ability

Basic numeracy (numbers and their relations, order of magnitude ect.-Class X
level) Data interpretation (charts, graphs, tables, data sufficiency etc.-Class X
level)

7. Hindi Language Comprehension Skill (Class X level)

ks

Note:- Question relating to Hindi Language Comprehension skill of Class X level will
be tested through passages from Hindi language only without providing English
Translation thereof in the question paper.



25

gRfdre —ur=

& ORIET IS UG U1Sashd —

RS GRIE H ASaT U ARl B ¥ g9 HaT Y& URIE ARSI DI SR | U H U U uA
# Atwd B 31 urd BT Ud UIc 100 3l HT 2, IMI UIS & IR W 200 il HT YT U BN |

WwwwﬁamwmwmlWwwzoomwgﬁmlsﬂfﬁﬁw@ﬁl
YH YN A 2=l 1 <2, RTad 125 3fe <2 o fgd 9nT wme iU &1 X8, e 75 3fe MuifRda
S | g wd =g ue um Taa vt & 8

I T Ued Al & 3 [T g ued Aroir TR s8Rl —

Yeq Ued UF Iff-ard AT J7E 200 37

fgg g w3 =T 2= (e afed) 125 sid gd AT SiUSll | 200 3
75 3idH

T U UF Qfeed v yem U uH) 200 3P

g ueT ud fees fava feda ued 49) 200 3fdH

I&ch R — 100 37dh

gl T — 900 3id

AW FegTT a7 Vesd ued o § 9 o 8 |
TIH T4
AT Hpd AW O TP @t 15 3T oY WHY & YT e [ShT IR U IT &1 Yfdadl H <1 81T |

AT U U3 UF & g UMM 15 BN | ATARSD fdebed T8l &7 | U U 04 bl Bl BN | 9 PR U8
AT Foi— 15x4=60 3AHT BT BN |

IEGIRIR

S Y W gl AR JTH gl 10 oY WHY & U R8I [T IR 100 &l § <A1 BN | UAh U 08 il bl
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vfeod U3 U3 & fawy -
fawg fawa T ERIp] quTids ERICIE]
P (eroe)
01 ERRSINIRIEE] 200 200 400 3
02 yrfor fasms 200 200 400 3
03 qfde 200 200 400 3
04 EIRE IR 200 200 400 3
05 T 200 200 400 3
06 T4 3RA 200 200 400 3
07 ag-fﬁ 200 200 400 3
08 qiRkera 200 200 400 3
09 It 200 200 400 3
10 fifde sonfaRr 200 200 400 3
11 AP THd on=raRaT 200 200 400 3
12 DDA ZONIRT 200 200 400 3
13 BN AIGH / SOl 200 200 400 3
14 SIS SOl 200 200 400 3
15 SITEIHE SOART 200 200 400 3
16 B ol 200 200 400 3
17 SEIRE 200 200 400 3
18 qieRvl fIme 200 200 400 3
19 YUt Ud Uy fafbedr 200 200 400 3
fasm

Eu— SR v wypuTer vd vy fafdear faem @ vy & ued o= dad Sl 919 § 861 der o faval &
ued U3 el U4 iU Sl el # i |
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faegd ureashH

AHRI 3T — YoH 999 UF  (YoTid—200)
PART-A - (100 Marks)

1. TOaRU— gRRfG@T 5, Sifde swmifds wRe, @re s&dn, @l ord, 99 gRRefer (Forest
Eco System) dretrd uRRerfaast (Pond Eco System) #wverar uRRerfaat (Desert Eco
System) s uRRerfaet (Grass Land Eco System) s uRRerfaest (Population Eco
System) <ig fafdear (Bio Diversity) fagw ura waifern (Endangered Species) a=a Sitad
gren safrm—1972  (Wild life Protection act- 1972)  Wsfg Qo Ud WIRWY
(National Park and Sanctuaries’) a1 %=efor arferf+s (Forest Protection Act.)

PART-B- (100 Marks)
AT Ud UrRNRIal— AfISeToT, JIRT, Weardel], Ja¥lscd, AFae- §d o, s—Hdl, fafsal #d, gfe,
IRRE, TH U, AT T |
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A, TR AT T
AiRGDI— D41 Ygfed B AY— A7, AgD], JRSH, URASHA & FHRI JUANT |

IERIEREE IR

SIGUE IR e | 125—37h

9 UTUF &1 WR Ha6 WEl Sl Bial & F9®E BN | 396 S5 SHIGIR &I e+, FHSH
3R TG BT JTIAT Vg @] # e gl 9g! faaR Jad &R &l Sifd dRAT © |

A= FrefoRaa Aval o) o gu oA

(@) Yooldd, A 9 FHAN

(1) & U TRl &1 AUS A (AE—HHT 50 )
(2) wfg, w9 9 foRm foreg

@) dergur

(M)  UTeU AW — UMDY g JHANDII UF, URYH, YuH, fISUE, e,  YQPd, AJHRE (RO
uF), AR, fewor o — (@IS )

(@) U, wTaell de URfe aAThR

gefe UTRATNG Srearaell (Bl @ 3fie)

LEHENECREIRCIER]

el wree gd qamRll o

)

)

)

) AE-gH Y
(5)  TITarEY ve

)

)

)

N
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S RCICRCICDICA)!
&=l & ol Ud 3o ¥ 2=l
IGEL]
--XXX--

SYLLABUS - ENGLISH LANGUAGE & COMPOSITION
(PART-B) Marks 75
Grammar
e Voice (Active Passive)

e Narration (Direct Indirect speech)
e Degrees & comparison
e Atrticles

Vocabulary

e Synonyms and Antonyms
e Fill-in the blank with suitable words

Comprehension- Unseen Passage
Précis writing
Composition

e Essay writing (Topics on contemporary and burning issues) (500 words)
e Letter writing
e Paragraph writing (200 words)

(Expansion & Proverbs)

-==-XXX--

SYLLABUS - BOTANY
PAPER-FIRST

Origin and Evolution of Life

Basic ideas about the origin of Earth. Origin of life, chemical and biological
evolution, Geological time scale, Fossilization, Types of fossils and their formation.
Cell Biology

Cell, structure and functions of cell organelles, chromosomes : Structure and
types, Cell division, Amitosis, Mitosis and meiosis, Cell Cycle.

Genetics

Concept of gene, DNA, RNA, laws of inheritance. Cytoplasmic inheritance,
mutation and polyploidy. Plant breeding.

Plant Diversity
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A general account of structure and reproduction of virus, bacteria, cyanobacteria,
algae, fungi, lichens, bryophytes, pteridophytes and gymnosperms. Concept of
alternation of generations.

Angiosperms

Morphology, anatomy of Root and Leaf. Types of tissues and their functions,
Modifications of root stem and leaf. Reproduction : Pollination, fertilization and

development of seed.

UIgahH — -t fasi
gorH U UF

Sig &1 I Td fder

gl & SEIH DI IMIRYT GRUMY, Siaq & I, TS qT 9g fIerd ol sraeomy |
T T AR, STarsiIaRoT, Siared & UaR 3R 9@ a9 & aia |

DIRIBT Sifde!

PIRTHT FET qAT BIRTHI & BRI, [ORH : Aol d JHR, HIRIGI a9 g2l Fasg
Tq TR [qUToT, DIRDT =P |

SRCINEI]

IgYfOrdT, UTey HehR T |

urey fafderar

Ty, SPaT], |rRIASarT, AdTd, b, dFe, SAGRIC], SehIel Ud g dioll diel &l
AT, ot 3R Siad Id BT =g faavor | Gl UhI=RoT &1 FebodT |

SIENEIN]

c

SIS, THT TG Uil Bl 9189 MBRID] TG MRS a1 | SHddl & YHR Ud S9D H1I | STe, 9T Ud

gfedat & ®YIaNT | U9 — WRET0T, 8= Td 9 &1 fdag |

s
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SYLLABUS - BOTANY
PAPER-SECOND

Taxonomy :

Definition, Principles of nomenclature, classification and identification of plants.
Salient features and economic importance of following families : Malvaceae,
Brasicaceae Fabaceae, (Leguminosae), Apiaceae, Solanaaceae, Lamiaceae,
Euphorbiaceae and Poaceae.

Plant physiology

plant Water relations, mineral nutrition, enzymes, photosynthesis, nitrogen
metabolism, respiration, growth, Plant hormones, physiology of flowering and seed

germination.
Biotechnology

Recombinant DNA technique, Tissue Culture, Application of Biotechnology in

Agriculture, Horticulture, Medicine and Industry , Biofertilizers.

Plant pathology

A general account and control of important diseases of crop plants of India
specially Wheat, Rice , Maize, Sorghum, Rye and cotton .

Plants, environment and Human welfare

Ecosystem, ecological adaptations, natural resources and pollution, Global
warming, acid rains and ozone layer depletion. Role of plants in human welfare.

Food Fibers, Wood and Medicine producing plants.
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TG ashi—a-Rufd fa=

feda ueq 1=
qffxor fasm

aRaTT digl & AR & Ragld, gl & aEiieRer ggdE | EfaRad dal & U derer ud
s Heea — weradl, Sl Bedil (g, VT Aoy, oHie, geREudl g
I |

ey HIdT

URU—STd Hed, WS UINER, Uligrd, UHRT Hel¥o], ARG Jai9ad, w99, ghg, ey
BN, U B BIIID], SRR |

NERIBIRE
JHHAST LA b, Sodd Aaddoid UElfiel & |, I+, vy ud S H
YA | Sig IRb |

qreyq IR ST

ART & Bl U™l ey W1g, dde, Jabl [ SAR, dIoR1, - U4 BUN & Jgayul AT @I
A fdaRor vg e |
Urel, UITEROT Qd A heroT

urRRerfde 5, aTRRIfI@T srgdhe, Urhidd HAA™E Ud Ugyul, d¥ad dud, Fadyl Td SISl
URT &ROT| AT HedTor H Uil @ YfieT, @re, W, dre ud i yee e arel o |

=== XXXX---

SYLLABUS - ZOOLOGY
FIRST PAPER

Unit-1: Classification of Invertebrates (Lower and higher) upto classes according to parker
and Heswell (7" Edition) With characters and examples. Importance &
classification of important animals of invertebrates.

Unit-2: Type study of lower invertebrates- plasmodium, paramecium Sycon, Obelia,
Taenia, Fasciola, Ascaris. Larval forms of lower invertebrates. canal system in
Porifera. Polymorphism in Coelenterates.

Unit-3: Type study of higher invertebrates- Pheretima, Periplaneta, Prawan, Pila, Asterias,
Balanoglossus. Larval forms of higher Invertebrates. Metamerism. Torsion and
detorsion in gastropods. Affinities of Balanoglossus.

Unit-4: The cell- Cell Theory, Prokaryotic and Eukaryotic cell. Microscopy: Compound
and Electron Microscope. Nuclear Organization of cell. Extra-nuclear organization




of cell. Cell reproduction- Amitosis, mitosis, meiosis. Chromosome structure and
Types. Structure of DNA, Operan model. Linkage & crossing over. Mendel's law
and sex determination in animals.

Unit-5:

Origin of life (including modern concept). Lamarckism, Darwinism. Modern
Synthetic theory. Variations, Mutations, Isolation & Speciation. Adaptations and
Mimicry. Micro, macro and Mega evolution. Fossils, Methods of fossilization.
Determination of age of Fossils. Study of Extinct forms: Dinosaurs and
Archaeopteryx. Zoogeographical Distribution of animals. Evolution of man.

SYLLABUS - ZOOLOGY
FIRST PAPER

URPR Td TAIS (AIId GBI & AR 3fberwd] (1 Td I=d) &1 il

(FTRT) WR T et UG S&TexYl Hfed aifiRul | B Hedqul AbAmd! Sigl

I UgA, IITHRT UG AT |

ool & rpIed! Uol a9y BT eugH— oIS, URIASRIE, ARIhi,
anaferam, fefam, BRieier, TaaRY | 9 PSR BAl & adl & TR | GRIBRT

H 1T a7 | Rielged # agwudr |

Jod U B IAHIHwD! Ul A &1 egga— BRiCH, WieHer, UF, urseT,

TRI, doiHArad | S Jhwd] & ddi & YbR | AemRed | Igure |

cieid 3R SR | deFraad &1 G |

PIRIH—HIRIAT gld, TahRAch Td JhRANCH BIRGT | FeAaRia!: dgad
qoAT gelagid GeIceell | SIRGT BT d=did ATSH | DIRGET B qEI—daIdb
HITS | BIRIBT YSTAT—GA, FHRIAT AT JE—FAT [I9TST | oA B G-
g yhR | DNA @1 SRa1, SR dfsel | Wga=idl Ud SR e | Avsd &
e e St # ot feriRor |

Sile Bl Sl (Mgt Rigid  |fed) | oEredre,  Sifddare | Smge
HYATOTATS | fAH=TATY, STRac, Jraah_or o TeiisT &1 FEioT | srgqger e
3TIEROT | Webl Qd, HIT IIABIN | Siared, Siared & 0T &1 ufdan | SiareAi @l
3y &1 feriRer| faga Shal & sremes— SRRk @ nfdareResd | wifdrl &1
AR fIeRoT | /g T 9T |

SYLLABUS - ZOOLOGY
SECOND PAPER

Unit-1:

Classification of chordata up to order according to Parker and Heswell (7" editio)-
Pisces, Ambhibia, Reptilia, Aves, Mammals with Characters & example. Type
study-Herdmania, Amphioxus and their affinities. pertomyzon and their affinities.

Unit-2:

Anatomy and physiology of organs and systems of chordate: Integumentary,
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Respiratory, Digestive, Excretory, Circulatory, Nervous, Reproductive, Sensory
organs and Edndocrine glands.

Unit-3:

Parthemogenesis. Gametogenesis. Fertilization. Patterns of cleavage. Frog and
chick embryology upto the formation of three germinal layers. Fate map
construction in frog & chick. Gastrulation in frog and chick. Concept of
competence, determination and differentiation. Extra embryonic membranes in
chick. Concept of regeneration.

Unit-4:

Abiotic and Biotic Factors. Energy flow in ecosystem. Food chain and Food web.
Biogeochemical cycle: CO,, Oz, N and P. Population Concept- Characteristics of
population. Factors affecting population growth. Community Concept, Succession,
Periodicity, Indicators, Fresh water habotat - Factors and classificatio. Marine
habitat: Factors and classification. Terrestrial habitat: Factors and classification.
Ecological divisions of India. Natural resources and their Conservation with special
reference to forests.

Unit-5:

General study of Edible fresh water fishes. Carp fish culture: Types of Ponds,
Management of ponds, Preservation and Processing of fishes. Maintenance of
Aquarium. Plankton and their role in Fisheries. Elementary knowledge of
polyculture: Species of Silkworm, life history of bombyx mori, Sericulture Industry
in India. Apiculture- life cycle and species, Methods of bee keeping, products of
bees, enemies of bees. Lac culture: Lifecycle, Host Plant cultivation. Common Pest:
Stored Grains pests- Sitophilus oryzae and Tribolium castanaeum, Vegetable pest-
Piers brassicae and Dacus cucurbitae. Biological Control of insect pests.

SYLLABUS - ZOOLOGY
SECOND PAPER

Plecl (Fool@! ) B URGR U4 29del (Ad G¥BIV) & JTIR 07 ®R ab
RO, ¥ IR (Fofer), THIfddr (SHIER), Y<Ciferal (F¥), vfa(qeh)
UG HAfRIT (W) T HTdhrur oetor Ud SeTexur Afed | Ul a9y &7 reda=—
TSATT, TRHISiaad qT S9! dgdT | Ugl ATgaie Ud I 9edr |

HIAED MM TG AR DI 3 Yol (TAISH]) TAT HIDT SFEATaRvT, Tas,

qree, Sovil, UREERT, Tf3bT, gotord, Hddl T Ud 37 —<=Ardl TR |

3ffTeres ST | Ao | e | fagee & UdR | Hed d ol H b ST
TR g9 & & T vd oRfAe e | Hew vd @ # vfiw "Amfas
feiRor| Hgw dqon gor # dgaNv (RgeeE) | Amed  (gwan), fuRor ud
fdramor o1 sraumRoeT | gt @ ifaRed m frfeerlt | gAwgWaT @ JraRoT |

Sfde td enmifdes wcH | uRRefas dF § I yaE| @@l del
G- | Sld—4—RME>Ae 9@ CO; O, N Tar P o9l &
JAIRUM—STTHEAT & A&V, STHEIT gig DI YAIAd B Tl BRS | FHEI B
3TARTROT, HHVI, AR, GAF | W STelid AT : TSh al IHiHoT | A
STl 3T " AT IR0l | WIlld AN Ucdh Yd qHIHROT | HRA Bl
TRRAfISR TS | UTgfde AEeH Ud ST HRef0T (941 & fa=iy dev #) |

GTE AT W28 STolld IBfoldl &l GM=g 31 | BIU Jell |aud : dllld &
UbN, dlolld BT Yde=, Aofordi &l URReTT Td GIfoehRol | HoeloR Bl Jde |
Tdd Y D] AT SN | HABT | Ulell Hoer (TgHae) BT URME & |

33



34

NTHDIC: e, NIAdIC DI Yoo, dFdad ARl &I Siiad ad%, HRd H X9
ST | FgHad] UTel=: Siigd = Ud Sfcrdl, AgAaRd] drer- ol fafdrai, deed!
g & IUTE, AYARd] & P | ARG Pl HIHH, Siad gdb, Uy uEl @
Wl | I fied - [Ufed M @ Uisd — Riciithard IRIIST Td grgaiferad
BRI | Afeordl & Wsh—UaRy dRRA td Shd |{aRIACT | Bic Yrsdhi Bl

Sifde

SYLLABUS -PHYSICS
FIRST PAPER

1). Mathematical Physics

Scalar and vector fields; Differentiation & intrigation of a vector; Repeated integral of a function of more
than one variable; Unit tangent vector and unit normal vector; Gradient, Divergence and Curl; Laplacian
operator; Idea of line, surface and volume integrals; Gauss, Stokes and Green's Theorems.

2). Mechanics

Velocity and Position by Integration, Position and Velocity Vectors, Acceleration Vector, Components of
velocity and acceleration in different coordinate systems.

Newton's Laws of motion and its explanation with problems, various types of forces in nature (explanation),
Pseudo Forces (e.g.Centrifugal force), Coriolis force and its applications. Motion under a central force,
Derivation of Kepler's laws. Gravitational law and field, Potential due to a spherical body. Gauss &
Poisson's equation of Gravitational self-energy. System of particles, Centre of mass and reduced Mass.
Elastic and inelastic collisions.

3). General Properties of Matter

Elasticity: Hook's law and coefficient of elasticity; Young's modulus, Bulk modulus and Modulus of
rigidity; Work done during longitudinal strain, volume strain, and shearing strain, Poisson's ratio; Relation
between three elastic moduli (¥, KJ; Determination of Y of rectangular thin bar loaded at the centre;
Torsional oscillations, Torsional rigidity of a wire.

Surface tension: Surface Tension, Angle of Contact, Capillary Rise Method; Energy required to raise a
liquid in capillary tube; Factors affecting surface tension; Jeager's method for Determination of surface
tension; Applications of Surface Tension.

Viscosity and Fluid Mechanics: Concept of Viscous Forces and Viscosity; Steady and Turbulent Flow,
Reynolds's number Equation of Continuity; Bernoulli's Principle; Application of Bernoulli's equation -
Speed of Efflux, Venturimeter.

4). Oscillations

Concept of Simple, Periodic & Harmonic Oscillation with Illustrations; Differential equation of harmonic
oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of two masses connected by a
spring; Translational and Rotational Motion, Moment of Inertia and their Product, Principal moments and
axes, Motion of Rigid Body, Euler's equation.

5).Thermodynamic

Reversible and irreversible process, Heat engines, Definition of efficiency, Carnot's ideal heat engine,
Carnot's cycle, Effective way to increase efficiency, Carnot's engines and refrigerator, Coefficient of
performance, First and Second law of Thermodynamics, Carnot's Theorem, Clapeyron's latent heat equation,
Carnot's cycle and its applications.

Concept of entropy, Change in entropy in adiabatic process, Change in entropy in reversible cycle. Principle
of increase of entropy, Change in entropy in irreversible process. T-S diagram, Physical significance of
Entropy, Entropy of a perfect gas, Kelvin's thermodynamic scale of temperature, The size of a degree, Zero
of absolute scale, Identity of a perfect gas scale and absolute scale. Third law of thermodynamics, Zero point
energy, Negative temperatures (not possible). Relation between thermodynamic variables (Maxwell's
relations)’

6). Optics
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The Principle of superposition, two slit interference, coherence requirement for the sources, optical path
retardations, lateral shift of fringes, Rayleigh refractometer and other applications. Localised fringes, thin
films, interference by a film with two nonparallelreflecting surfaces, Newton's rings. Haidinger fringes
(Fringes of equal inclination), Michelson interferometer, its application for precision determination of
wavelength, wavelength difference and the width of spectral lines.

Fresnel diffraction : Fresnel's theory of half period zone, diffraction at straight edge, rectilinear propagation.
Fraunhoffer diffraction : Diffraction at a slit, phasor diagram and integral calculus methods. Diffraction at a
circular aperture and a circular disc, Rayleigh criterion of resolution of images. Resolving power of
telescope and microscope. Outline of phase contrast microscopy. Diffraction Grating: Diffraction at N-
parallel slits, Intensity distribution, Plane diffraction grating, Concave grating and its mountings.

Transverse nature of light waves, Polarization of electromagnetic (em) waves, Plane polarised light-
Production and analysis, Description of Linear, circular and elliptical polarisation. Propagation of em waves
in anisotropic media, uniaxial and biaxial crystals, symmetric mature of dielectric tensor, Double refraction,
Hygen's Principle, Ordinary and extraordinary efractive indices, Fresnel's formula, light propagation in
uniaxial crystal, Nicol prism, Production of circularly and elliptically polarized light.

7). Electrostatics

Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple distributions
of charge at rest, dipole and quadruple fields. Work done on a charge in an electrostatic field expressed as a
line integral, conservative nature of the electrostatic field. Relation between electric field & electric potential
& = —¥¥), torque on a dipole in a uniform electric field and its energy, Flux of the electric field, Gauss's
law and its application for finding E for symmetric charge distributions, Gaussian pillbox, fields at a surface
of conductor, screening of E field by a conductor.

Capacitors, electrostatic field energy, force per unit area of the surface of a conductor in an electric field,
conducting sphere in a uniform electric field, point charge in front of a grounded infinite conductor.

8). Magnetostatics

Force on a moving charge, Lorentz force equation and definition of B, force on a straight conductor carrying
current in a uniform magnetic field, torque on a current loop, magnetic dipole moment, angular momentum
and gyromagnetic ratio, Biot and Savart's law, calculation of H for simple geometrical situations such as

Solenoid, Anchor ring. Ampere's Law. VXB = s J, V. B = 0,  Fjeld due to a magnetic dipole,
free and bound currents, magnetization vector (M), relationship between B, H and M. Derivation of the
relation ¥XA&f = J for nonuniform magnetization.
9). Current Electricity:
Steady current, current density J, non-steady currents and continuity equation, Kirchoff's laws and analysis
of multiloop circuits, growth and decay of current in LR and CR circuits, decay constants, LCR circuits. AC
circuits, complex numbers and their applications in solving AC circuits problems, complex impedance and
reactance, series and parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor.
10). Electrodynamics
Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential forms of Faraday's
laws, Self and mutual inductance, Transformers, Energy in a static magnetic field, Maxwell's displacement
current, Derivations of Maxwell's equations, Electromagnetic field energy density.
Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in vacuum and dielectric
media, Reflection at a plane boundary of dielectrics, Fresnel's Laws, polarization by reflection and total
internal reflection, waves in a conducting medium, Reflection and refraction by the ionosphere.

---XXX--
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qregshd —HIfaa!

UAH YR —-UA

1). ORI HifcraT

rfeer g Afeer &=, Iy &1 IHIhAT Ud ddhaid, U I Afd oRI & Bod &I IRER FHATGAH, ShIS
el AfeRr g gl AW A, AW BT ARSI, SASId UG del, ARG ATRSR, WE-, gy,
NI FHTHEA, 4, eid 9 W J7 |

2). Jifrat

A N1 9 9 Refd, Refy g o |fte, @Ror afde, a1fd @ @Ror & faf= Feene ggfoal +
HCHh | Red & A & FH 9 g9l AR, Upid § AN 9 9 IRl B9A 96, SATERUE AND I
I DIRTTT g1 9 3D SIENT, Hald dol & aidg T, PR B Rt @ fAsafey, JRecaTeRy T BT
9 g &=, MR Uve & (o [99d, T 9 U &1 [l W—9oll &l FHIBRY, HOI BT
1, sem dg g FHMIG SFH, TIRY T AR I |

3). & & AHRI T

IR §eb T IH Td UANIT {[0lTeh, T YARLAT YOMeh, AT TIRA UMb TG ool YT,
et f@pld, smyad faefd vad Ve fpfd A fhar r «r, umead fwfd, 99eiie o & dF
gReId ol § Wy (F, 1, K ), weg § 9iRd udell MAdieR B8 (@cleiidr) & ¥ BT iR, ted
qre, fhdl IR &1 UeH gedn|

U 99 g8 I, Wef Bl SHRIET I+ A, oRier 4 g9 ggm H awed IS, IS a9 bl
gATfAT &R dTel HRSP, TR &I [ 3 g8 d91a &1 MgReT g8 d91d & U |

WAl Ud TR JIFS: T 9 B Aheudl d TFAl [oNd, TRNER 9 Ager vams, Fies W,
QI FHIDHRT, qRATell BT RIGId, aRATC UHT & AJUANT: TFART Dl ATl g d=gHIeR |

4). TIeF AR, 3MAdl g BEIMS T & AT Hhedl, Al alfeld & THIGRU], JMMad] lfeld @l
e @ Rerfas S@f, R & IS &1 ST &1 e, =R g gouiig J1fd, STec STeul d ST
O, R JATECT Ud 3feT, ¢ fUUs @ R, JoR FHIR |

5). SHRTAD!

IHANY Td AJcBHAYI UPH, BTl Bl G TP, THD! G&dl g D YHT] aRIb, BT BT IHIY oI
g yeliad, SeIdr IUNid, ISHERIS! & UM Ud fgdia M, &FT &1 W, oA & I ST
AHIHROT, HTET TF U IHD U |

TSI @1 Hheddl, TaI™ UHH H gl & uRadH, Tl & gfg &1 Rigid, Savia 9 Ay
YBH H TSIl BT gRad | T-S 3IRW, ==Y &7 Hifdd Hed, el I &I U=, Bfeds BT SHETI®
g U, WA YA BT YR AT, SER A g URH A9 U H ORI | SRS BT gad FE, 3
fag I, RoncId qUHH (ARG T8)) | SHERIS! =R H e (Haqdel & FHIHR) |

6). UBIRD! :

R H Rigia, faRee afdaasvn, Sl @ Hor dagar &1 MaegdhdT, YHRd 9 &I #ed, ol
BT UIas faReIuE, Yol &1 ReagHer d 31 SIUaNT, WIHIgd o, udell fhed, JT FHMRIR WRIaci®
| A I e ¥ ARV, Fed deid | 2fsr Bol (HAF gl &1 ), Agdhedd AfdaromEm],
S GRT UBE &l o) e (A} <1 ordq wiiuRe o) Qe BT SR Rl duieH Nl B Brels B
aRyE FeiRor |

Be faa : B & G dIeid dHicad Bl Rigid, WA R R fJacd, IR T |

BIEI%R fdad+: Yohel 3R1 R fdad= &1 3 vd dHdber [AfEl, gl gR®, g dadbdl R fdad,
gfafaml & faved &1 ¥l @ H9ICT | gRael 9 geaaell a1 fAde &HdT, oo drgRe, JeAaas & |
RENCIN

fac= AfeT : N FarR (#iRal W fagc=, digan faaror, wqde faada afew, wrada 9w, sraad
T g =1 TR fafddr |

TSl TR DI YRS Ui, e e O BT gavl, Tl gfad UHTe—3ared d fageryor | Ry,
gl g SrEgeig gavl Hl qui |
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e graa TR BT AT ARgH H HARYI, U3l 9 fg—eely feed, WEgd SR & JHAfd
ygfa, fg—edacd, 879 & Rigld, WRRY d SRRl Udcich, Bd & 9F, e 3 feed o
YHTe HeROT | Fopfel fUsH, gl @ Sregaiid UehT &l IcareH |

7). ReRr ﬁgﬁl—cﬁ :

fFaid & et &1 Fgd— Afew wu 4 fagd e E o ReRr amdw & el fega g wgya amegel fadror
Bg oM | Rer fagya &3 ¥ <) amaer w fbar war s ud

9 Waw FAHd wu H# forgr, Rer faga e o1 WRel wafa| figd &= R fawa § <&y
LE = —VV), v wue fagdia & % f2ya &1 ameel g gore) Soif e & ol gera, 1 B g
g 9P GEAT A faaRer 8] E & uRees d SuART| iR fUedied, arae o dds WR &,
aeld gRT E &3 a1 i |

HuRE, ReR fIga &= I, fdl faega &= H @ =1aid & 9dg & sHls &a%hd R Ioll, Fawy [Igd
& H MABR ATedd, [l gediagd < aidd & IRRg a5 IR 3fae |

8). ReR Frgehed :

fpell TIME o R 9e, AN 9o FHIHRT Td B @7 gRwmen, e gR1amEl acid b gREa & |
RET R e, gRT ¥ R g1 AT, b del T, DI HT d SASRATICH U, qrd—ddre
$1 fM, SR sarfAag aRRerfaai § H &1 01 (WRAfadT v U ded), URmRR &1 aRkueiia fe,

VXB = ], V.B = 0, qrqefa feyga e 9 @ o amt, graaer wfeer (M); B, H @i M
H Hay, sRTHwY W gfcd yarel 5 Fx M =] BT e |

9). faera any :

WIS ORI, ORI 89 J, 3RS gRT FHIBRYI, fhais & 99 9 Accie uRuer fdgetwor, LR @ CR
uRue # oRT @1 dfg T &9, eg—adie, LCR uRuer| AC uRuer, |ffis) damd iR S SIUaNT
grT AC uRuer # dfesr ufcramen, ey, Sl Ud SR 3Tge &l g &e1| Q onas, AC uRuer
GRT TAfdT BT SUIRT, Al I[OMp |

10). faregga wfcran

fagd grrara Ukl BRIs & 1o, fOEd a8d 9d, BRI M & bl g AHIbe ®U, W& g A
UROT, TIRABRR, ReR fagfd e # IS, Haqddl @ fawerus aRT geicd &1 Hehou1, Haqddl Bl AHIBRON
DI TRATYAT, ﬁ'sg—cr FHEDBI &F P ISl G |

urafeT wfew, fagd gradr auT W, AT gd URTagd ATegH H AHA e grasr T, TR
@ FAdA FAE W WA, Bl & 199, WRIad= | gav g Yo ffaRe WR1ad-, =Teid, Aeaq | -,
TS & §RT URTACH 9 37da |

~=--XXX--=-

SYLLABUS -PHYSICS
PAPER-SECOND

1). Theory of Relativity:

Michelson-Morley experiment and its outcome, Postulates of Special Theory of Relativity, Lorentz
Transformations. Simultaneity and order of events; Lorentz contraction; Time dilation; Relativistic
Transformation of velocity, Relativistic addition of velocities; Variation of mass with velocity. Reference
systems, inertial frames, Galilian Invariance and conservation laws, propagation of light, mass- energy
equivalence, particle with zero rest mass.

2). Statistical Physics :

Description of a System: Significance of statistical approach Microstates and Macro- states of a system,
Equilibrium states, Fluctuations, Classical & Statistical Probability, The equi-probability postulate,
Statistical ensemble, Number of states accessible to a system, Phase space. Micro Canonical Ensemble,
Canonical Ensemble, Helmholtz free energy, Enthalpy, Gibbs free energy, Grand Canonical Ensemble.
Phase space the probability of a distribution, the most probable distribution and its narrowing with increase
in number of particles, Maxwell-Boltzmann statistics, Molecular speeds, Distribution and mean, r.m.s. and
most probable velocity, Constraints of accessible and inaccessible states.
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Partition Function, Relation Between Partition Function and Entropy, Bose-Einstein statistics, Black-Body
Radiation, The Rayleigh-Jeans formula, The Planck radiation formula, fermi-Dirac Statistics Comparison of
results.

3). Quantum Physics :

Failure of classical physics to explain the phenomena such as a black-body spectrum,
photoelectric effect, Planck's radiation law. Einstein's explanation of photoelectric effect.
Bohr's quantization of angular momentum and its application to hydrogen atom, limitations
of Bohr's theory. Wave-particle duality and uncertainty principle; de Broglie's hypothesis for
matter waves; the concept of wave and group velocities, evidence for diffraction and
interference of particles, experimental demonstrations of matter waves. Consequence of de
Broglie's concepts;

quantization in hydrogen atom; energies of a particle in a box, wave packets Heisenberg's uncertainty
relation for p and X, its extension to energy and time Consequence of the uncertainty relation; gamma ray
microscope, diffraction at a slit, particle in a box, position of an electron in a Bohr's orbit, Schrodinger's
equation. Postulates of quantum mechanics; operators, expectation values.

4). Atomic and Molecular Physics :

Solution of Schrodinger equation for Hydrogen atom, natural occurrence of quantum numbers-n, | and m,
the related physical quantities. Spectra of hydrogen, deuteron and alkali atoms spectral terms, doublet fine
structure. screening constants for alkali spectra for s,p,d and f states, selection rules, Singlet and triplet fine
structure in alkaline earth spectra. L-S and J-J couplings.

Discrete set of electronic energies of molecules, quantization of vibration and rotational energies,
determination of inter-nuclear distance, pure rotational and rotation-vibration spectra Dissociation limit for
the ground and other electronic states, transition rules for pure vibration and electronic vibration spectra.
Raman Effect, Stokes and anti-stokes lines, complimentary character of Raman and infrared spectra.

5). Nuclear Physics :

Interaction of charged particles and neutrons with matter, working of nuclear detectors, G-M counter,
proportional counter, scintillation counter, cloud chamber, spark chamber and emulsions technique.
Structure of nuclei, basic properties (I, i, @ and Binding energy), deuterium binding energy, p-p and
n-p scattering and general concepts of nuclear forces. Beta decay, range of alpha particle, Geiger-Nuttal law.
Gamow's explanation of alpha decay, beta decay, continuous and discrete spectra. Nuclear reactions,
channels, compound nucleus, direct reaction (concepts). Shell model, Liquid drop model, Nuclear fission
and fusion (concepts), energy production in stars by p-p and carbon- nitrogen cycles (concepts).

6). Solid State Physics :

Crystal Structure: Periodicity, lattices and bases, Fundamental translation vectors, unit cell, Wigner-Seitz
cell, allowed rotations, lattice types, and lattice planes. Common crystal structures. Laue's theory of X-ray
diffraction, Bragg's law, Laue patterns.

Bonding: Potential Between a pair of atoms, Lennard -Jones potential, concept of cohesive energy, covalent,
Vander Waal, ionic and metallic crystals.

Magnetism: Atomic magnetic moment, magnetic susceptibility, Dia, Para and Ferromagnetism, Ferro
magnetic domains. Hysteresis.

Thermal Properties: Lattice vibrations, simple harmonic oscillator, second order expansion of lennard- Jones
potential about the minimum, vibrations one dimensional mono-atomic chain under harmonic and nearest
neighbor interaction approximation. Concept of phonons, density of modes (1-D). Debye model; Lattice
specific heat low temperature limit, extension (conceptual) to 3-D.

Band Structure: Electrons in periodic potential; nearly free electron model (qualitative), energy band, energy
gap, metals, insulators, semiconductors.

7). Semiconductors and electronics :

Semiconductors: Intrinsic-semiconductors, electrons and holes, Fermi Level, Temperature dependence of
electron and hole concentrations. Doping: impurity states, n and p type semiconductors, conductivity,
mobility, Hall Effect, Hall Coefficient.

Semiconductor Devices: Metal-semiconductor Junction, P-n Junction, majority and minority carriers, diode,
Zener and tunnel diodes, light emitting diode, transistor, and solar cell.
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Transistors : Characteristics of a transistor in CB, CE and CC mode, graphical analysis of the CE
configuration, low frequency equivalent circuits, h-parameters, bias stability, thermal runaway.

FETS: Field effect transistors, JFET volt-ampere curves, biasing JFET, ac operation of JFET, source
follower. MOSFET, biasing MOSFET, FET as variable voltage resister.

Amplifiers: Small signal amplifiers: General Principle of operation, classification, distortion, RC coupled
amplifier, gain frequency response, input and output impedance, multistage amplifiers.

8). Laser :

Laser system, Purity of a spectral line, coherence length and coherence time, spatial coherence of a source,
Einstein's A and B coefficients. spontaneous and induced emissions, conditions for laser action, population
inversion. Types of Lasers (gas and solid state), Pulsed lasers and tunable lasers, spatial coherence and
directionality, estimates of beam intensity, temporal coherence and spectral energy density.

qSaUh— HIfTDh!
feda gga—o

1. |ruferar &1 g

qrshod g AR &I YA Ud g9 [py, fAfde amferedr & Rigid &) @R, diNel gl
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2. AiRF® Aifca!
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Svllabus-- Chemistry
Paper - |

1. Atomic structure-

Quantum theory, Heisenburg's uncertainty principle, Schrodinger wave equation, significance of ~ and 2

, quantum numbers, Shapes of orbital's, Radial and angular wave functions, Aufbau principle, Hund's
multiplicity rule, Pauli exclusion principle, Effective nuclear charge.

2. Chemical bonding-
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Chemical bonds, Valance bond theory, concept of resonance and resonance energy; Molecular orbital
theory, Comparison of valance bond and molecular orbital theories, bond order, bond strength and bond
length; Lattice energy, Born-Haber cycle; polarities of bonds in molecules and their dipole moments, The
concept of hybridization, Weak interactions- hydrogen bonding and VVander Waals forces.

3. The gaseous state-

Deviation of real gases from the equation of state for an ideal gas; Vander Waals equation of state, critical
phenomena, law of corresponding states, equation for reduced state; Liquefaction of gases, distribution of
molecular velocity, collisions between molecules in a gas; mean free path.

4. Thermodynamics-

Thermodynamics systems, states and processes, work, heat and internal energy; first law of
thermodynamics, work done on the system and heat absorbed in reversible and irreversible processes,
calorimetry; Second law of thermodynamics; entropy and entropy changes in various process; Free energy
functions; criteria for equilibrium, relation between equilibrium constant and thermodynamic quantities;
Thermochemistry: Hess's law, heat of reaction at constant pressure and constant volume.

5. Phase rule and its applications-

Phase equilibria in pure substances; Clausis-Clapeyron equation, Number of components, phases and
degrees of freedom; phase rule and its applications; simple systems with one (water and sulphur) and two
components (lead-silver, salt hydrates); Distribution law, its modifications, limitations and applications.

6. Electrochemistry-

Electrochemical series, pH and buffers, Theory of indicators and acid-base titrations; Conductivity of ionic
solutions, its variation with concentration; Ostwald's dilution law, Kohlrausch law and its application;
Galvanic cells and measurements of their e.m.f., cell reactions, standard cell, standard reduction potential,
Nernst equation, relation between thermodynamic quantities and cell e.m.f.

7. Chemical Kinetics -

Rate of chemical reaction and its dependence on concentration of the reactants; differential and integral rate
equations for first and second order reaction, half-life period; temperature dependence of rate constant and
Arrhenius equation.

8. Photochemistry-

Absorption of light; laws of photochemistry, quantum vyield, the excited state and its decay by radiative,
nonradiative and chemical pathways; simple photochemical reactions.

9. Catalysis-

Homogeneous and heterogeneous catalysis and their characteristics, mechanism of homogenous catalysis;
enzyme catalysed reactions (Michaelis-Menten mechanism).

10. Bio-inorganic chemistry-

Essential and trace elements in biological processes, Biological role of alkali and alkaline earth metal ions,
Nitrogen fixation.

11. Coordination chemistry-

Nomenclature, isomerism in coordination compounds, theories of coordination compounds (Valance bond
theory and Crystal field theory) Magnetic properties of transition metal complexes; Compounds with metal-
metal bonds, stereochemistry of complexes with 4 and 6 coordination numbers.

12. General chemistry of f-block elements-
Lanthanides and actinides: General characteristics, oxidation states, magnetic and spectral properties,
lanthanide contraction, seperation.

=== XXX-===
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Svllabus--Chemistry

SECOND PAPER
1. Sructure and Bonding-
Electronegativity, electron displacements-inductive, mesomeric and hyperconjugative effects; bond polarity
and bond polarizability, dipole moments of organic molecules; fission of covalent bonds-homolysis and
heterolysis; reaction intermediates-carbocations, carbanions, free radicals carbenes, benzynes and nitrenes,
their generation, geometry, stability and reactions; nucleophilic and electrophilic reagents, Hybridization,
hydrogen bond.
2. Aliphatic compounds-
Nomenclature, alkanes-synthesis, reactions (free radical halogenation), pyrolysis; preparation and reactions
of cycloalkanes, Baeyr's strain theory; alkenes and alkynes-Synthesis, electrophilic addition reactions,
Markownikov's rule, peroxide effects, polymerization; relative acidity; synthesis anid reactions of alkyl
halides and alcohols.
3. Stereochemistry of carbon compounds-
Elements of symmetry, chiral and achiral compounds; Fischer projection formulae, optical isomerism of
lactic and tartaric acids, enantimerism and diastereoisomerism, configuration (relative and absolute),
conformation of ethane, n-butane and cyclohexane; D,L and R,S notations of compounds containing chiral
centres; Fischer, Newman and Sawhorse projection of compounds containing two adjacent chiral centres;
meso and dl-isomers, erythro and threo isomers; racemization and resoultion; geometrical isomers; E and Z
notations.
4. Organometallic compounds-
Preparation and synthetic uses of Grignard reagents and alkyl lithium compounds, organo Zinc compounds.

5. Aromatic Compounds-

Aromaticity; Huckel’s rule; electrophilic aromatic substitution-nitration, sulphonation, halogenations
(nuclear and side chain), Friedal-Crafts alkylation and acylation, substituents effect; chemistry and reactivity
of aromatic halides, phenols, nitro and diazonium compounds.

6. Chemistry and mechanism of reactions-

(a) General methods of study of mechanism of organic reactions, energy of activation; thermodynamic
control and kinetic control of reactions.

(b) Aldol condenstaion, Claisen condensation, Dieckmann, Perkin, Knoevenagel, Witting, Cannizzaro
benzoin reactions, Sandmeyer and Reimer-Tiemann reactions, Fischer indole synthesis, Skraup synthesis.

7. Spectroscopy-

Basic principles and applications of UV —visible, IR and NMR spectroscopy of simple organic molecules.

8. Carbohydrates-

Classification, DL-configuration, step-up, step-down of aldoses and ketoses; mechanism of osazone
formation, interconversion of glucose and fructose, Configuration of monosaccharide, cyclic structure of
D(+) glucose, mechanism of mutarotaion.

9. Photochemistry-

Interaction of radiation with matter, difference between thermal and photochemical process; Law of
photochemistry: Grotthus-Draper law, Stark-Einstein law, Beer-Lambert’s law; Determination of rate
constant of unimolecular reactions; Electronic transitions, Jablonski diagram depicting various procedsses
occurring in the excited state, qualitative description of fluorescence and phosphorescence, photosensitized
reactions-energy transfer processes.
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SYLLABUS -- MATHEMATICS
PAPER-I

Matrix Theory: Rank and Nullity of Matrix, Elementary transformations - Echelon and Normal form of
matrices, Eigen values and Eigen vectors, Cayley Hamilton theorem and its applications, solution of systems
of homogeneous and non-homogeneous of linear equations.
Theory of Equations: Roots of an equation and their properties, Multiplicity of roots, Relation between roots
and coefficients, Symmetric functions of roots, Transformations of equations, Descarte' s rule of sing.
Trigonometry: De Moivre's theorem and its application, Direct and inverse circular and hyperbolic
functions, Expansion of trigonometric functions. Logarithm of compled quantities.
Abstract algebra : Group and their general properties, Order of an element of group, Sub group, Cyclic
group, Coset and Coset decomposition, Normal subgroup, Quotient group. Homomorphism, Isomorphism,
of groups, Permutation and permutation group, Cayley's therem, Regular group. Conjugacy relation,
Centralizer and Normalizer of groups, Ring, Subring and Ideals, Integral domain and Field structures with
their general properties.
Calculus : functions of one variable- Limit, Continuity and Differentiability, Mean value theorems, Taylor's
theorem. Successive differentiation, Liebnitz's theorem, Expansion of functions - Maclaurin and Taylor's
theorems, Asymptotes, Curvature, curve tracing.
Funcitons of two variables- Limit Continuity and Differentiability, Partial diferentiation, Homogeneous
functions, Euler's theorem, Mean value theorem, Taylor's theorem, Jacobians, Maxima and Minima.
Intrgration of irrational algebraic and trnscendental funcitions. Definite Integral, Rectification, Surface and
Volime of solids, beta and Gamma functions. Multiple Integrals. Chang of order of Integrations.

- XXX----
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SYLLABUS -- MATHEMATICS
PAPER-II

Vector Analysis and Vector calculus : Scalar and vector products of two, three & four vectors with their
properties and aplications,Vector differentiation,Gradient,Divergence and Curl,Directional derivatives.
Vector Integration,Line,Surface and VVolume Integration,Greens,Gauss divergence and Stoke,s theorems.
Differential Equations: Differential equations of first order and first degree,Exact diffential equations,First
order and higher degree differential equatio ns,Linear differential equations of higher order with constant
coefficients, Homogenous linear differential eqations,Method of variation of parameters.
Partial differential equations of first order, Charpit,s method, Homogeneous and non-Homogeneous partial
differential equations with constant coefficients, Partial differential equations reducible to equations with
constant coefficients.
Linear Algebra: Definition,examples and basic properties of vector space,Subspace and their properties,
Linear dependence and Linear span, Basis and Dimensions of vector space, Finite dimensional vector
spaces.
Linear transformations and their properties, Matrix representation of Linear transformations, Rand and
Nullity of linear transformations, Eigen values and Eigen vectors, Diagonalization.
Analysis: Sequence of real numbers, Boundedness, Limit and Convergence of sequences, Monotonocity of
sequences, Cauchy sequence.
Series of non-negative terms and their convergence, Comparison test, Cauchy,s root and D' Alembert ratio
test etc., Absolute and conditional convergence.
Analytical Geometry: Cartesian and polar co-ordinates, Spherical polar and cylindrical co-ordinates, Straight
line, Circle, Ellipse, Parabola and Hyperbola, Plane,Sphere,Cone and Cylinder.
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=== XXX-===

SYLLABUS - GEOLOGY
FIRST PAPER

General Geology and Geodynamics

Solar system, origin, age and interior of the earth. Volcanoes: types, products,
causes, effects and global distribution. Earthquakes : intensity, magnitude,
causes, effects and global distribution. Elementary ideas about Isostasy,
Geosynclines, Mountain building, Continental drift, Sea- floor spreading,
Palaecomagnetism and Plate tectonics. Mid- oceanic ridges, Trenches and Island

arcs.
Geomorphology

Basic concepts, External and internal processes. Rock weathering, Cycle of
erosion. Fluvial landforms and Drainage patterns volcanic landforms. Landforms of
Aeolian, Marine, glacial and 'karst' landscapes. Element any idea about Remote

sensing.
Structural and Field Geology

Primary and Secondary structures. Dip and Strike of beds. Clinometers compass
and its use. Description, Classification and Recognition of Folds, Faults and
Unconformities. Description and Classification of Joints, Foliation and Lineations.
Effects of folding and fauling on outcrops. study or Outcrops. Recognition of Top
and Bottom criteria of beds. Outliers and Inliers, Onlaps and offlaps. Elemantary

idea about rock deformation.
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Crystallography

Elements of Crystal and Crystal symmetry. Laws of Crystallography. Parameter
and indices system. Crystal notation Symmetry elements and forms of Normal

classes of Six crystal systems. Twinning in crystals.

Mineralogy

Principles of optics, Refractive Index, Double refraction. Nicol prism-construction
and working. pleochroism and Extinction. Parts and function of simple polarising
microscope. Physical, Chemical and optical properties of following mineral groups :
Silica, Feldspar, Mica, Pyroxene, Amphibole, Olivine, Garnet, Carbonates, and
Zeolites. Silicate structures and its classification. Bonding in minerals.

Isomorphism, Polymorphism and Pseudomorphism.
Economic Geology

Ore, Ore and Gangue mineral. Classification of ore deposits. Important processes
of Ore formation. Mode of occurrence, Origin and Distribution of following ores in
India : Aluminium, Chromium, Copper, Gold, Lead, Zinc, Iron, Manganese.
Deposits of minerals used as Abrasives, Refractories and Ceramics. Deposits of
coal and petroleum- origin and distribution in India. Mineral wealth of Madhya

Pradesh.

-==-XXX-===

SYLLABUS - GEOLOGY

SECOND PAPER

Petrology :

Introduction to petrology. General classification of Rocks and their distinguishing

characters.

1.

Igneous Petrology :

Origin and Composition of magma. Formation of Igneous rocks. Bowen's Reaction
series and reaction principles. Crystallization of Unicomponent, Bicomponent and

Tricomponent magma. Classification of Igneous rocks. Forms, Textures and
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Structures of igneous rocks. Composition, texture origin and mode of occurence of

Acidic, Alkaline, Basic and Ultrabasic rocks.
Sedimentary Petrology :

Origin, transportation and deposition of Sediments. Lithification and Diagenesis.
Structures and Textures of sedimentary rocks. Classification of Sedimentary rocks.
Elementary idea about origin and characteristics of Conglomerate, Breccia,

Sandstone, Shale and Limestone.
Metamorphic Petrology :

Types and Agents of Metamorphism. Zones, grades and facies of Metamorphism.
Regional and Contact Metamorphism. Textures and Structures of Metamorphic
rocks. Metamorphism of argillaceous, arenaceous sediments and impure
limestone. Metasomatism. Composition, structure and Origin of Schist, Gneiss,

Slate, Marble, Amphibolite, Charnockite, Gondite and Khondalite and Quartzite.
Stratigraphy :

Principles of stratigraphy, Basic concept of Lithostratigraphic, Chronostratigraphic
and Biostratigraphic units. Criterion of stratigraphic correlation, Physiographic
divisions and outline of Stratigraphy of India Geological Timescale. Brief study of
Dharwar, Vindhyan, Gondwana Supergroups Bagh and Lameta Formation. Deccan
Trap. Siwaliks with reference to their major subdivisions, lithology, fossils,

geographic distribution and economic importance.
Paleontology :

Fossils and Fossilization. Mode of Preservation and Uses of fossils. Index Fossils
and their significance. Morphology and Geological history of Foraminifera
Brachiopods, Gastropods, Lamellibranchs, Ammonites, Corals, Trilobites,

Echinoids and Gondwana flora.
- XXX~

SYLLABUS - (AGRICULTURE)
First Paper

Origin, history and development of agriculture in India. Agriculture and its importance in national
economy. Agro-Climatic Zones of India and Madhya Pradesh. Weather and climate and its impact on
crop production.

Meaning and scope of agronomy. Classification of crops, and its production technology. Factors
affecting ecology, distribution and adaptation of cultivated plants. Classification of weeds and their
management through mechanical, cultural, chemical and biological methods. Concepts of multiple
cropping, multi-storey, setore and intercropping and their importance. Tillage, its classification and




52

role in modern agriculture. Major sources of irrigation and methods. Micro irrigation systems.
Criteria for scheduling irrigation. Drainage and its and their suitable methods for higher productivity.
Role of horticultural crops in human nutrition. Package and practices of important fruit, vegetable,
spices, flowering and medicinal plants. Nursery management and propagation methods of
horticultural crops. Major problems of horticultural crops and their management. Types of vegetable
gardening; Physiological disorders in vegetables and fruits. Principles and methods of preservation
of important fruits and vegetables and their processing techniques. Landscape, Floriculture including
raising of ornamental plants. Design and layout of roof farming, terrace gardening, vertical gardens
and traditional gardens.

Elements of genetics and plant breeding. Basic genetics chromosome organization and functions.
Mitosis and meiosis cell division. Reproduction and fertilization. Mendel's experiments and law of
inheritance. Gene interaction, Linkage and crossing over, Chromosomal aberration. Cytoplasmic
inheritance. Qualitative and quantities traits. Nilsson-Ehle's experiment. Structure and replication of
genetic material. Gene expression. Central dogma. Gene transcription and translation. Genetic code.
Operon model. Gene mutation.

Crop improvement center of crop diversity, mode of reproduction, variability in plants, Germsplasm.
Male sterility and self incompatibility. Heterosis and inbreeding depression. Breeding methods for
crop improvement and development of hybrid and composite varieties of different crops.

Major insects, pest and diseases of important crops and their management Classification and
symptoms of plant diseases, Principles of plant disease control including (exclusion, eradication,
immunization and protection). Classification of pesticides and formulations. Agents and basic steps
of biological control. Integrated diseases and insect pest management. Principle methods of control
of stored grain pest and diseases. Methods of rodent control. Spray equipments, their selection and
maintenance. Safety precautionary measures during pesticide usage. Legal control-plant quarantine
and insecticidal act. Bee keeping (apiculture), sericulture, Fish farming (pisciculture) and mushroom
cultivation.

. Agro-forestry, its scope and limitation in India. Silvi-culture and agro-forestry, Classification of
agro-forestry system. Suitable models for waste land and watershed development in India and
Madhya Pradesh.

Elements of crop physiology, absorption and translocation of water and nutrients. Transpiration and
water economy. Photosynthesis and respiration. Growth analysis and its importance. Photo-
periodism and vernailisation. Growth hormones, senescence and post-harvest physiology (seed
dormancy, storage physiology and fruit ripening)

Organic farming. Definition and principles of organic Farming. Components of organic farming and
its role in sustainable Agriculture. Different sources of bio-fertilizers and pesticides and their role in
crop production. Production techniques of different organic manures and bio-fertilizers and their
appropriate methods of application. Certification process of organic products.

Dry farming, dry land agriculture and rainfed farming. Dry land agriculture, its status and problems
in India. Soil and Water management practices with special reference to dry land agriculture.

—==-XXX-==-
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SYLLABUS - (AGRICULTURE)

SECOND PAPER

Seed technology: Definition and importance. Seed germination and dormancy. Quality of
different planting materials and its value. Seed and variety deterioration. DUS and VCU test.
Physical and genetic purity. Seed health. Seed legislation and certification; Classes of seeds;
basic principles of Seed production and processing.

Agricultural biotechnology: Role of biotechnology and genetic engineering in modern
agriculture. Methods and application of plant tissue culture and development of transgenic
varieties. D.N.A. Based marker gene cloning and tools for recombinant DNA technology.
Soil Science and Microbiology: Major soils of India and role in crop production. Processes
and factors of soil formation. Soil taxonomic classification. Physico-chemical properties of
soils. Soil fertility and productivity. Classification of different fertilizers and their application
methods. Integrated nutrient management. Essential plant nutrients, their distribution,
functions and cycling in soils. Problematic soils and their management. Microbial processes
involved in recycling of plant nutrients. Symbiotic and non-symbiotic nitrogen fixation. Soil
organic matter and nutrient cycling. Soil survey, conservation and land use planning.
Processes and factors of erosion and runoff and their management.

Biodiversity and natural resource conservation: Natural resources (soil, water and forest),
their management and conservation. Environmental pollution (air, water, and nuclear) and
associated hazards to crops. Solid waste management. Utility of plant genetic resources in
crop improvement. Germplasm collection and conservation.

Food science and technology: Food science and food bio-chemistry of carbohydrates and
proteins. Types and properties of amino acids. Types of vitamins and their sources.
Classification and nature of enzymes. Factors affecting activities of enzymes. Metabolism.
Chemistry of natural products (natural antibiotics and plant hormones)

Agricultural economics and farm management. Agriculture marketing and its problems.
Marketing costs. Profit margins and efficiencies. Cooperative marketing in India. EXIM
policies and farm commodities for export. Barriers of export in context to WTO. Price policy
of agricultural produce and its role in agricultural production.

Agricultural Extension Education: Agricultural extension and its importance. Rural society
and institutions. Definitions, characteristics and importance of social stratification and
culture. Extension organizations at the State district and block levels, their structure,
functions and responsibilities. Importance and methods of extension training and evaluation.
Importance of rural development programs in India. Communication and diffusion of
agricultural innovations. Role of KVKs in dissemination of agricultural Technologies. Role
and functionsor ATMA and their Impact on agriculture productivity in India.

Farm management: Farm planning and budgeting Farm planning and resource management
for optimal production. Role of farming systems in sustainable agriculture. Significance of
farm mechanization in agricultural production.

Agricultural statistics: Measures of central tendency and dispersion. Correlation, regression
and probability. Methods of data collection and analysis. Graphs and diagrams.

Computer science and Information technology: Scope and limitations of information
technology in agriculture. Types and classification of computers. Applications of Computer
based software in agriculture. Data operating systems and data management. Library
function.

—==-XXX-=-=
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qISaBH— AR D]
gorq U U

qIRdar (25 Ulaerd ¥R)

Argfeed wANT, ufaeel wafte, g, geHmsll &1 JIonive, RR—9wd, FiRaed ar ARk
UREYRI | UTRdT & o UHY UG 99 UR MR WS J&TERVI, HedT &l |ufaed urfdehdr,
IR TN, 99 & Y9I Ud S JART| Edd U4 Hdd ATged o) d Id e | T,
AT, ATl TP Held, &l IgMed Rl HI WY ded, S Ud Jufdey de, Argieod =R
DI SAIBCAT | rdad UM, fgus, S, komedis fgus, SRR RHfgd, @Thl, THdH,
dIeT, aRETdia], M, DR Jar Ud fgark UM 4| Uided S)IA®], gad gad el
¥, w@aa vd 9dad f[qaRd argfed =Ri e yeRer Jod R 81 & oI s a—dmr w9y
Uq gd ARl 3TN |

AiRere! fAfeT (25 gferd vR)

IiReg®s! Fafte Td gfdesl &l JGERO, bl & YBR, bS] Bl UG Ud GEUIDHRI, Hard
ygfcd, faetoor, duRy Ud degadl & AU, Wiewd Ud AT & AU, Fedad, dlfc—dsded, ey
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= v Rigid, argfees ufdesl, urad vd ufdesis &1 s@urend | Z gd y* (b1g ), t vd F
Tfraeist dei 9@ TN |

-===XXX-===

I3 BH—HTR D!
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|IRGDHII JFART (25 Ufererd AR)
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THT UG fgem UaRor—faeelyor (Tdh efor ufy aife)
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TTOTT @) SFGUROMY qRT FRIFT BT IR — FRiEr @ R weR @ | (X,R,p,np @ ¢ )
yfcraeil Fero— ol & fory veber wd fgen gfererg Smarer | O.C, ISN Tor [TI &5h | Icradh Ud
IUATERIT DI SIRIT Bl JGEROY |

=== XXX-===

SYLLABUS- STATISTICS

PAPER-1
Probability ( 25 % weight )

Random Experiment, sample space, event, algebra of events, classical, Statistical
and axiomatic definitions of probability . Basic theorems of probability and simple
examples based there on, conditional probability of an event, independent events,
Bayes' theorem and its applications. Discrete and continuous random variables
and their distributions, expectation, moments, moment generating function. Joint
distribution of two random variables, marginal and conditional distributions,
independence of random varibles. Discrete Uniform, Binomial, Geometric,Negative-
binomial,Hypergeometric,Poission, Uniform, beta, exponential , gamma, Cauchy,
normal, and bivariate normal distributions, Chebyshev's inequality. weak law of
large numbers and central limit theorem for independent and identically

distributed random variables with finite variance and its simple applications.
Statistical Methods ( 25 % weight )

Concept of a statistical population and a sample, types of data, presentation and

summarization of data, measures of central tendency, dispersion, skewness and
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kurtosis, measures of association and contingency, correlation, rank correlation,
correlation ratio, simple and multiple linear regression, multiple and partial
correlations ( for three variables only ) . Curve-fitting and principle of least
squares, concepts of random sample, parameter and statistic. Z and y2 ( Chi-

square) , t and F statistics and their applications .

—==-XXX-==-

SYLLABUS --STATISTICS
PAPEER-II

Statistical Inference ( 25 % weight )

Concept of statistic and its sampling distribution. Point estimate of a parameter.
Concept of bias and standard error of an estimate . Standard errors of sample
mean and sample proportion. Sampling distrubution (withoutproof) of mean of
normal distribution. Independence of sample mean and variance in random

sampling from a normal distribution (withoutproof).

Statistical Tests and interval Estimation : Null and alternative hypotheses. Types
of errors, p-values. Statement of Chi-square, t, and F. statistics. Testing for the
mean and variance of univariate normal distribution, testing of equality of two
means and testing of equality of two variances of two independent univariate
normal distributions. Related confidence intervals. Testing for the significance of
sample correlation coefficient in sampling from bivariate normal distibution and

for the equality of means in sampling from bivariate normal distribution.

Large sample tests : Use of central limit theorem for testing and its applications to
interval estimation of a single mean, a single proportion, difference of two means
and two proportions. Fisher's Z-transformation and its uses. Pearson's Chi-square
test for goodness of fit. Contingency table and test of independence in a

contingency table

Non-parametric tests : Sign test for univariate and bivariate distrbutions,
Wilcoxon-Mann-Whitney test, Run test, Median test, and Spearman's rank

correlation coefficient test
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4. Sampling theory, Design of Experiments and Quality Control
(25 % weight )

Sample Survery, Concepts of population and sample, need for sampling, Census
and sample survey, basic concepts in sampling organizational aspects of survey
sampling, Sample selection and sample size . Some basic sampling methods-
simple random sampling (SRS) with and without replacement. Stratified random
sampling. Systematic Sampling. Ratio and regression methods of estimation

under SRS. Non sampling errors,

Analysis of varinace for one way and two-way classifications (with one observation
per cell). Fundamental principles of design. Basic designs — CRD, RBD ,LSD and
their analysis. Factorial designs - 2n (n < 4) designs, Main effects and

interaction effects and confounding in 23 design ( complete confounding )

Concepts of quality and meaning of control. Different types of control charts ( X ,
R, p , np and c ). Sampling inspection-single and double sampling plans for

attributes. OC , ASN and ATI curves Concepts of producer's and consumer's risks

—==-XXX-=--

SYLLABUS- FORESTRY

PAPER-I
FORESTRY
(@) Sillyculture
Introduction, definition and extent of forests, history of forest and forestery in India.
Role of forests- productive, protective, recreational, ameliorative.

Envirionment of forests - locality inclorn and their effect on vegation, influence of forests on the
environment. Forest types of India and their distribution theory and practices involved in natural and
artificial forest stand regeneration. Nursery management, Biology of seed production by forest trees, Forest
tree seed collection, extraction, storage, testing and grading of seeds, certification, germination and plant

percentage.

Afforestation methods for saline & alkalino soils, ravinous and degraded areas, road sides, canal and river

banks, railway and high-tenson line and foreshare of irrigation tanks etc.

Protection and maintenance of plantations.
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Tending operations - Thinning, Pruning etc.

Sllylculture Systems - Definition, Objective and classification, Cutting systems and cultural operations

including clear felling, shelter wood, selection and copples systems.
(b) Forest Management :-

Fundamental principles and analytical techniques used in planing, management and optimization of forest
systems. Elementary forest harvest schedulling for even and uneven aged stand, Sustained yield-concept and

meening, telling scries rotation, felling cycle. Normal forest definition and concept.

Actual growing stock and its increment. Yield regulation-general principles, various methods of yield
regulation, application and control in forest management. Resource analysis-integration of biological,
economic, mathematical and amenity characteristics of the forest system in making forest management

decisions. Sustainable forest management principles, & indicators.

(c) Forest Utilisation

Definition, Scope and terminology.

Wood anatomy, structural properties of wood, density texture,

Wood reasoning and wood preservation

Use of adhesives, Plywood, particle-board, pulp & paper saw milling and wood tared industries.

Logging- definition, practices, tools and equipment organisation and management- Forest labour
organisation Non-timber forest produce and importance of bamboo, oil beeds, gums, resins and olcoresins,
fibres & florres, medicinal plants & sheltec silk and tasser, wax, honey, tuns & dyes, & bidi leaves.

(d) Forest Protection

Classification of injurious agencies-man, animals, insects, plants, atmospheric factors.

Forest fires caures and character of forest fires, fire prevention and control shifting cultivation.
Ilicit fellings- Problem and remedies Encroachments-

Grazing- Cattle resources, fodder requirement, grazing management- controlled grazing rotational grazing

and deferred grazing.
Forest Pathology :

Plant diseases- cause, symptoms, prevention and control wilt diseases, root diseases, heart-rots in trees,

diseases due to rusts and micro-fungi, diseases duo to physiological causes, virus disease.

Forest entomology : insect pests of standing trees, biology, life history of insects of economic importance in

forestry, principles and methods of insect post control.

(e) General Botany
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Tuxonomy- nomenclature and classification of plants, Systematic botany of Indian Forest plants folowing
Bentham & Hocker's System, Distribution, distinguishing characteristics and economic importance of the

following families :

Leguminoses, combretaca, Malvaceuo, Rutacono, Asterucono, Urticacono, Graminao, Diptrocarpaceao and

Verbenaceao, Rubiacese, mystacere, euphorbiacere, tiliaceal.

Plant Anatomy - The tissue, tissue systems, combium, primary and secondary growth in roots and stem, leaf

anatomy.

Plant Physiology - Physiology of the cell- water relations, osmosis, imhibition, absorption, ascent of sap,
Transpiration and related factors, mineral nutrition, Metabolism, synthesis of curbohydrutes, protein and

fats, seed germinution and dormancy.
(f) Plant breading and Tree Improvement

Plant breeding - history and development, Mode of reproduction in plants and their importance in plant
breeding. Method of breeding of self pollinated, cross pollinated and vegethilvely propagated crops,
Hybridisation- objective & procedure.

Sterility and in-compatibility. Heterosis and its role in Plant breeding.
Mutation - types and significance in plant breeding. Tree Improvement in forest management programme.

Tree selection and propagation, plus tree selection, progainy testing, provenance trials, establishment and

management of seed orchards, Tissue culture.
(g) Forest Policy & Legislation

Forest Policy - definition, scope and range contents of a national forest policy. India’'s national forest policy
of 1988.

Forest Law - Legal definition, application of penal code to forests, object of special forest law -
Indian Forest Act, 1927, 2002, 2006

Forest Conservation Act, 1980

Biological Diverrity Act 2002, Joint Forest Management Environment (Pollution) Act 1986.
(h) Soil and Water Conservation

Soil conservation - definition, scope and role in national economy, soil erosion- definition, extent : Erosion
control measures and practices, Hydrological cycle,

Soil and Water conservation, measures in irrigated and rainfed areas.
Watersheds- Principles of watershed management, watershed management practices.

Role of forests in consurving soils.
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=== XXX-===

SYLLABUS - FORESTRY

PAPER-II

(i) Surveying and Mapping

Forest surveying - objects and scope, definitions, plane and geoditic surveys, cadastral, topographical,
geographical, city route and engineering surveys, errors in surveying. Scales, Measurements of distances and
angles, chain survey, chain & compass survey, plane table survey, levelling, Maps and map reading,
copying, enlargement and reduction of maps, computation of areas.

(j) Forest Engineering

Building materials, building construction - Selection and preparation of site, foundations, walls, brick work,
masonry, lintels, arches, carpentry and joinery, roofs, roof coverings, floorings, stairs, doors, windows, fire

places and chimneys, lightning conductors, preparation of estimates.

Roads - general principles, types of roads and paths, principles of road design, road alignment, construction

of roads, road curves, maintenance of roads, preparation of road estimates.
Bridges- Types of bridges, site selection, bridge construction and preparation of estimates.

Water Supply - Sources of water, sinking of wells, different types of well, yield of wells and streams,

purification of water survey of ground water resources, cleaning and protection of wells and water sources.
(K) Forest Mensuration

Use of mathematical methods of resources systems to explore management strategles, problem analysis,
system concepts and optimisation of resource allocation. Static and dynamic forest models. Evaluation of
regression techniques forest moedels. Evaluation of regression techniques.

Measurements of individual trees and polulations measurement of felled trees, estimution of valume of
standing trees, determination of age of trees methods of determination of growth of trees, growth curves,
Measurement construction and compilation of volume, site index and yield tables and equations. Forest
inventories and crop measurements. Enumerations and sampling. Application of remote sensing techniques

in forestry.
(I) Forest Economics and Valuation

Definition, role and relevance to forestry, tools of economic analysis, demand and supply, market structure,
factors of production, law of diminishing returns, cost of production.
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Forest valuation - concept of interest on capital, present worth, internal rate of return, load expectation value
and concept of profit, planning in forestry, project formulation and evaluation, concepts of budgeting with

application to forestry, rule of forestry in Indian economy.
(m) Social Forestry

Social Forestry - definition, scope, necessity, objectives, special significance in the context of energy and

small timber requirements.
Extent and importance of trees out side forests (ToF)

Farm forestry - need, scope and role in rural economy establishment of farm forests - choice of species,

planting techniques, maintenance, organisation of the programme, role of forest department.

Current trends in agro-forestry - Agro forestry systems- adyantages and constraints.

Fodder farming - trees, grasses and legumes.

Nutrient content of different fodder and posture species.

Extension - meaning, objectives, philosophy and principles, Extension, Role of panchayats in Social
Forestry, Social Pcychology - nature, scope and relation with other science, Methods in social psychology -

observation, interview, questionnaire, sociometry and experiment, Motivation, Mass behaviour.

(n) Basic Ecological pinciples and concepts, Scope and importance of ecology in conservation of natural
resources, land use, forestry, grassland management and wildlife. Ecology and its relation to other sciences,
Concepts of ecosystem, habitat and ecological niche ecosystem components, Fundamental concepts related

to energy in ecological systems. The food chain, trophic structure and ecological pyramids.

Forest environment - Forest biotic and abiotic components, their inter-relationships and importance in forest
ecology. Effect of interaction of different environmental factors on the development of forest vegetation.
Measurement of environmental factors like solar radiation, light intensity and temperature. Paragraph
limiting factors - Principles of limiting factors and ecological indicators Biotic community concepts.
Methods of studying vegetation life forms, structure and physiognomy, concept of ecological dominance,

competition, tolerance aggression, scral and climax communities, ecotones and edge effect.

Vegetation dynamics - Ecological sucession , primary and secondary succession, petrogression, arrested

succession and climax.

Autocology - Growth requirement of tree species, competition, Moisture requirements and root

development.

Productivity of forest - Production of organic matter, accumulation of organic matter, nutrient cycling,

energy budgets, VVegeration as an indicator of stic productivity.
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(o) Wildlife management

Biological and ecological base of management, Distribution and behaviour of animals as affected by
various, environmental factors and adaptations, concepts of niche, habitat and ecosystem, environmental
gradients, zoogeographic regions of world with special reference to wildlife food concept of food chains,
food webs, pyramid of numbers, water, pinch period, shelter-territory, home range, edge effect, factors
affecting animal populations concept of age and sex structure, mortality and natality, density and saturation
point, gregariousness and flocking, breeding polential, extinction threshhold, social organization and
behaviour - animal communities, general inter and intra-aspecific relationships, dominance, predator and

proy relationship, ingetive, eleminative and behaviour, parasitism, symbiosis.

Techniques of field studies of wildlife polution-field observation and records, tracks, trials and other animal

signs, trapping, capturing and marking rumes and matter analysis.

Polutation estimation - census and estimates direct and indirect, visual counts, use of animal tracks and

signs, simple estimates, pellet group counts. will minerals & human conflicts prevention & control.
(p) Soil Science

Earth as a planet, rocks and minerals of the crust, igneous rocks, sedimentary rocks and metamorphic rocks,

Geological formations and their correlation with forests. Weathering and soil formation.

Soil composition, soil profile, physical and chemical properties of soil. Soil renction, Soil fertility

evaluation, Improvement of problem soils.

Soil survey and classification, land evaluation and land use planning, land use and capability classification,

impact of ming in trust lands.
(g) Forest Tribology

Introduction, definitions, types, distrubution and demograph tribes, racial classification, Concept of tribe,
family clan and kinship, principles of social grouping, cultural traditions, customs, ethos, believes and
practices of tribes, political organisations and social controls.

Tribal economy, tribals and forests, their symbiotic relationship.

Details of few important tribal- Bhils, Gonds and Santhals, Administration of tribal affairs, Constitutional
provision for their welfare.

—===XXX-===
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SYLLABUS- CIVIL ENGINEERING
PAPER -1
1. Structural Analysis
Simple Stresses & Strains, Elastic Constants, Compound Stresses & Strains, Mohr’s Circle,

Bending Moment & Shear Force, Bending & Shear Stresses, Deflection in Beams, Columns &
Struts, Torsion of Shalfts.

Determinate and Indeterminate Structures, Degrees of Freedom, Static and Kinematic
indeterminacy, Principle of Superposition, Virtual Work, Energy theorem, Deflection of
Trusses, Redundant Frames.

Analysis of Determinate and Indeterminate Arches, their Influence Lines.

Rolling loads, Influence Lines for Determinate Beams and Pin-jointed Frames, Muller

Breslau’s Principle and Influence Lines for Indeterminate Beams and Frames.

Slope Deflection, Moment Distribution and Kani’s methods, Column Analogy, Energy Methods

for analysis of indeterminate beams and frames.
Matrix Methods of analysis, Stiffness and Flexibility Matrices of Beams, Frames & Trusses.
2. Structural Design

Steel Design

Factors of Safety and Load Factors.

Riveted and Welded connections of Members, Design of Tension, Compression and
Flexural members, Built-up Beams and Plate Girder Slab and Gusseted Bases for
Columns, Design of Roof Trusses, Purlins and Coverings, Water tank and supporting
Tower’s Design, Plastic Design of Continuous Beams & Frames.

R.C.C. Design

Working Stress and Limit State methods for design of Rectangular, T and L Beams, Slabs
and Columns.

Isolated and Combined footings, Raft Foundations.
Overhead, Resting on ground and Underground Water Tanks.
Design of Bunkers and Silos.

3. Construction Planning and Management

Stone, Bricks, Lime, Cement, Sand, Concrete, Timber, Laboratory Tests on these materials as
per L. S. Specifications.

Detailed Estimates, Specifications and Analysis of Rates of various works in Civil

Engineering.

Construction activity, Work Break Down Structures, Scheduling through CPM and PERT
Analysis, Cost Optimization through network construction, Float times, Bar charts, Project
Control and Super-vision , Cost Reduction measures,

Cost Analysis and Resource Allocation,

4. Environmental Engineering

Water Demand - Per capita Demand, Population Forecasting methods
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Water Quality Criteria for various uses viz. Domestic, Non-Domestic & Irrigation, Effects &
Significance of important parameters and permissible concentration as per relevant

standards.
Transmission of Water- relative merits & demerits of various pipes viz, C.I. G.I. Mild Steel.

A.C. Pressure Pipes. Corrosion of Pipes, Types & Methods of control system of Distribution &

Layouts of Distribution.

Unit Processes & Operations for Water Treatment viz, Objectives and Design criteria of
Sedimentation, Coagulation, Flocculation, Chemical Sedimentation. Filtration (Slow Sand &
Rapid Sand), Disinfection, Softening.

Quantity & Characterization of Domestic Sewage, Significance of B.O.D., C.0.D., D.O., Solids,
T.O.C., N.O.D.

Effluent Standards, River Standards.
Sewage System: Design of Sewer & Storm Sewer, Sewage Pumps.

Design of Screens, Grit Chamber, Primary Sedimentation tank, Biological Treatment Units viz
Trickling filters, Activated Sludge Treatment and Secondary Sedimentation tank.

Waste Stabilization Ponds- Aerobic, Anaerobic & Facultative Ponds, design criteria and
principles.

Sludge Treatment: Digestion & Sludge Disposal, Septic Tanks-design criteria & working, Self-
Purification of Streams, Oxygen Sag curve.

Types of Pollution: Sources & effects of various pollution viz., Water, Air, Land & Noise,
Relevant standards.

Rural Sanitation, Solid Waste-collection & disposal.

=== XXX-===

SYLLABUS- CIVIL ENGINEERING
PAPER - 1I

1. Water Resources Engineering

Fluid Mechanics: Properties of Fluids, Statics, Kinematics & Dynamics of Fluids,
Dimensional Analysis, Similitude. Pipe Flow Systems, Open Channel Flow Systems.

Irrigation: Necessity, Scope, Benefits & Effects.

Methods & Systems of Irrigation, their efficiencies, Water Distribution & Scheduling
techniques.

Crop Water Requirements, Evapotranspiration, Consumptive Use, Duty, Delta, Base
Period their relation, Crop Rotation, Quality of Irrigation Water.

Hydrology: Hydrological Cycle, Precipitation — Types, Measurement, Rain gauge Network,
Analysis of Precipitation Data, Dependability Analysis, Unit Hydrograph, Summation &
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Synthetic Hydrographs, Design Flood by UH & Frequency Studies, Flood Routing :
Reservoir & Channel Routing.

Ground Water: Classes & Availability of Soil Moisture. Aquifers- Confined & Unconfined,
Open & Tube Wells, Radial Flow in Wells, Depuit’s Theory, Darcy’s Law, Seepage Analysis

using Flow Nets. Yield of Wells, determination.

Storage Scheme: Reservoir Planning, Capacity, Yield, Life. Gravity & Earthen Dams.
Forces Acting, Modes of Failure, Stability Criteria, Design, Galleries, Shafts, Joints in
Gravity Dams, Foundation Treatment.

Spillways, Types, Design of Ogee & Siphon Spillways, Energy Dissipating Devices, Design
of Stilling Basins.

Diversion Schemes: Structures on Pervious Formations, Bligh’s & Khosla’s Theory,
Hydraulic Jump, Design of Vertical Drop Weir & Barrage.

Distribution System: Canals - Classification, Layout, Alignment, Capacity, Design of
Canals. Silt Theories, Canal Regulation Structures. Design of: Head & Cross Regulators,
Canal Falls, Cross Drainage Works, Outlets and Escapes.

Water Logging: Causes, Effects, Remedial Measures, Losses in Canals, Canal Lining,
Types, Advantages, Conjunctive Use of Surface & Ground Water.

2. Transportation Engineering

Survey: General principles, Chain, Compass & Plane Table Survey, Levelling, Theodolite

Traversing, Tacheometry, Contouring, Curves, Planimeter, GPS & Total Station.

Railways: Permanent Way, Sleepers, Rail Fastenings, Ballast, Points and Crossings,

Different Types of Turn Outs.
Stations and Yards, Turn Tables, Signals and Interlocking, Level Crossing.

Maintenance of Track, Super-elevation, Creep of Rails, Ruling Gradients, Track
Resistance, Tractive Efforts, Curve Resistance.

Highways & Airports: Principles of Highway Planning, Highway Alignments.

Geometric design, Cross-section, Camber, Super-elevation, Horizontal and Vertical curves.
Classification of Roads.

Design and Construction of Flexible and Rigid Pavements for Highways and Airfields.

Traffic Engineering: Traffic Surveys, Highway Capacity, Intersections, Rotary Design
Elements, Signs, Signals and Markings.

Selection of Airport Sites, Wind Rose Diagram & Runway Orientation, Runway and
Taxiway Geometrics and Lighting.

Bridge Engineering: Selection of Site, Design Data collection, Hydraulic Design, Scour
Depth for Bridge Foundation, Economic Span.

Types of Road and Railway Bridges, Design Loads and Forces, Impact Factor, Indian
Loading Standards.
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Super Structure & Sub Structure, Abutments, Piers, Wing Walls, Return Approaches.
3. Geotechnical Engineering
Index Properties of Soil, Classification of Soils. Clay Minerals.

Capillary Water, Permeability, Factors Affecting Permeability, Lab and field methods,

Permeability of stratified soil deposits.
Seepage Pressure, Quick Sand Condition, Flow Net, its properties & uses.
Stress distribution in soils, Boussinesq’s theory, Newmark’s Chart.

Consolidation and Settlement: Terzaghi’s theory, Consolidation test, Settlement
computation, Time Settlement curve.

Compaction tests & their significance, Factors Affecting Compaction.

Shear Strength Parameters, Shear Tests, Mohr Coulomb’s failure theory, Skempton’s Pore
Pressure coefficients.

Earth Pressure at Rest, Active and Passive Pressures, Rankine’s and Coulomb’s theory.
Bearing capacity, Terzaghi’s analysis, factors affecting Bearing Capacity, Plate Load Test.

Stability of Slopes, Swedish Slip Circle method and Bishop’s simplified method, Stability
Number.

Sub-surface Exploration: Methods, Sampling, SPT, DCPT and Static Cone Penetration
Test, Electrical Resistivity and Seismic method.

Essential features of Foundation, Types, Design Criteria, Rafts.

Pile Foundation, Types of Piles, Pile Capacity, Pile Load Test, Group Action,

Static/Dynamic formulae.

—==-XXX-===

SYLLABUS -- MECHANICAL ENGINEERING

PAPER -1
Note : Use of Design Data Book is permitted.

1. Engineering Mechanics and Mechanics of Solids

Free body Diagram and Equilibrium; Trusses and Frames; Stress and Strains in Two Dimension,;
Mohr’s Construction; Beams — Bending Moment and Shear Force Diagram; Bending and Shear
Stress Distribution; Torsion of Shafts; Thin and Thick Walled Pressure Vessels; Euler’s Theory of
Column. Leaf and Helical springs.

2. Theory of Machines

Displacement, Velocity and Acceleration of Plane Mechanisms (Maximum 6 Links), Kliens’
Construction; Law of Gearing, Gear Tooth Profile, Epicyclic Gear Trains; Motion Analysis of Cam
and Followers; Balancing of Rotating Masses, Reciprocating Masses — Hammer Blow, Tractive
Effort and Swaying Couple; Power Transmission by Belt Drive; Analysis of Simple Band, Block,
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Band and Block Brakes; Dynamometers; Free Vibrating of Single Degree of Freedom Systems;
Whirling of Shafts; Gyroscopic Stability of Shaft, Ship and Aeroplane.

3. Design of Machine Elements

Design Concepts; Theories of Failure; Design for Static and Dynamic Loading, Design of Bolted,
Rivetted and Welded Joints; Design of Shaft and Coupling.

4. Production Engineering

Merchant’s Force Analysis, Tool Life and Tool Wear; Cutting fluids, Machinability and Machining
Economics; Principles of Non-Traditional Machining Processes — EDM, ECM, USM & Laser;
Principles of Design of Jigs and Fixtures; Limits, Fits and Tolerances; Comparators ,Gauge
Design; Measurement of Surface Roughness; Interferometry; Acceptance Test of Machine Tools.

S. Production Management

Production Planning and Control; Forecasting Models; Aggregate Production Planning; Material
Requirement Planning; Inventory Control — ABC Analysis, EOQ Model; Linear Programming —
Simplex Method, Transportation & Assignment Model; Simple Queuing Models; PERT & CPM,;
Quality Control in Manufacturing, Control Charts for Variables & Attributes.

=== XXX-===

SYLLABUS -- MECHANICAL ENGINEERING

PAPER -1I

Note : Use of Steam Table and Psychometric Chart are permitted.
1. Thermodynamics

Steady Flow Energy Equation; Entropy and Irreversibility; Availability and Available Energy;
Detailed Analysis of Thermodynamic Cycles and their Limitations.

2. Fluid Mechanics and Machines

Continuity, Momentum and Energy Equations; Flow net; Turbulent Flow through Pipes; Velocity
Distribution in Laminar and Turbulent Flow; Dimensional Analysis; Boundary Layer on a Flat
Plate; Adiabatic and Isontropic Flow of Compressible Fluids; Classification of Hydraulic Turbines

and Pumps; Specific Speed; Impulse and Reaction Turbines; Velocity Diagrams.
3. Heat Transfer, Refrigeration and Air Conditioning

Critical Thickness of Insulation; Conduction through Walls and Pipes; Heat Transfer from Fins;
Dimensionless Numbers; Free Forced Convection; Heat Exchange by Radiation between black
and Gray Surfaces; Electrical Analogy; Heat Exchanger Classification; Effectiveness; LMTD and
NTU Methods; Fouling Factor.

Vapour Compression and Vapour Absorption Systems and their Cycle Analysis; Nomenclature,
Properties and Characteristics of Important Refrigerants; Ozone Friendly Refrigerants; Human
Comfort and ASHRAE Comfort Charts; Estimation of Air-Conditioning Loads.

4. Energy Conversion Systems



68

Theories of Combustion in Compression Ignition and Spark Ignition Engines; Abnormal
Combustion; Carburetion and Fuel Injection; Emissions from Engine and their Control; Modern
Trends in IC Engines; Classification of Steam Turbines, Specific Speed, Velocity Triangles; Open

and Closed Cycle Gas Turbine Plants; Nuclear Power Plants; Renewable Energy Sources.
S. Computer Aided Engineering

Introduction to CAD, 2D and 3D Drawing Concepts; Computer Aided Manufacturing — NC and
CNC Machines, Methods of Part Programming; Elements of Robotics and Automated Material
Handling System; FMS and Expert System.

—==-XXX-==-

SYLLABUS--CHEMICAL ENGINEERING
PAPER-I

(@) Material and Energy Balances: Material and energy balance calculations in processes with
recycle/bypass/purge. Combustion of solid/liquid/gaseous fuels, stoichiometric relationships and excess air
requirements. Adiabatic flame temperature. Laws of thermo-chemistry, heat of combustion heat of reaction.
(b) Chemical Technology: Natural organic products- Wood and wood-based chemicals, pulp and paper,
Agro industries - sugar, Edible oils extraction (including tree based seeds), Soaps and detergents. Essential
oils Biomass gasification (including biogas). Coal and coal chemical. Petroleium and Natural gas-Petroleum
refining (Atomospheric distillalion/cracking/reforming) - Petrochemical industries — Polyethylenes
(LDPE/HDPE/LLDPE), Polyvinyl Chloride, Polystyrene. Ammonia manufacture. Cement and lime
industries. Paints and varnishes. Glass and ceramics. Fermentation - alcohol and antibiotics.
(c) Fluid and Particle Mechanics: Viscosity of fluids. Laminar and turbulent flows. Equation of continuity
and Navier-Stokes equition, Reynold's Number and friction factor — effect of pipe roughness. Economic pipe
diameter. Pumps, air/steam jet ejectors, compressors, blowers and fans. Agitation and mixing of liquids.
Mixing of solids and pastes. Crushing and Grinding - principles and equipment. Rittinger's and Bond's laws.
Filtration and filtration equipment. Free and hindered settling. Fluidization and minimum fluidization
velocity,
concepts of compressible and incompressible flow. Transport of Solids.
(d) Chemical Engineering Thermodynamics: Laws of thermodynamics.
PVT relationships for pure components and mixtures. Energy functions and inter-relationships - Maxwell's
relations. Fugacity, activity and chemical potential. Vapour-liquid equilibria, for ideal/non-ideal, single and
multi component systems. criteria for chemical reaction equilibrium, equilibrium constant and equilibrium
conversions. Thermodynamic cycles refrigeration and power.
(e) Mass Transfer: Analogies in transfer processes, Molecular diffusion coefficients, First and second law
and diffusion, mass transfer coefficients, film and penetration theories of mass transfer. Distillation, simple
distillation, relative volatility, flash distillation, fractional distillation, plate and packed columns for
distillation. Calculation of theoretical number of plates. Liquid-liquid equilibria. Extraction theory and
practice; Design of ' gas-absorption columns. Drying. Humidification, dehumidification. Crystallization.
Adsorption theories, BDST models for adsorption calculation. Design of mass transfer equipments.
(F) Heat Transfer: Conduction, thermal conductivity, individual and overall heat transfer coefficient, General
design of shell and tube exchangers, condensers, extended surface equipments. Convection - free and forced.
Heat transfer coefficients - Nusselt Number. LMTD and effectiveness. NTU methods for the design of
Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat and momentum transfer. Boiling
and condensation heat transfer. Single and multiple-effect evaporators. Radiation Black body radiation,
concept of shape factor, Stefan-Boltzmon Law, emissivity and absorptivity. Calculation of heat load of a
furnace. Solar heaters.

=== XXX----
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SYLLABUS-- CHEMICAL ENGINEERING

PAPER-II
CHEMICAL ENGINEERING -II

(g) Process Equipment Design: Factors affecting vessel design criteria Cost considerations. Design of
storage vessels-vertical, horizontal spherical, underground tanks for atmospheric and higher pressure.
Design of closures flat, conical and elliptical head. Design of supports. Materials of construction-
characteristics and selection.

(h) Process Dynamics and Control: Measuring instruments for process

variables like level, pressure, flow, temperature pH and concentration with

indication in visual/pneumatic/analog/digital signal forms. Control variable, manipulative variable and load
variables. Linear control theory-Laplace, transforms. Characteristics of final control elements and PID
controllers.

Block diagram representation transient and frequency response, stability of closed loop system. Advanced
control strategies.

(i) Chemical Reaction Engineering: kinetics of homogeneous reactions and

interpretation of Kinetic data. Classification of Reactors: Concept of , ideality, Development of design
equations for batch, semi batch, tubular and stirred tank reactor, Design of Isothermal and non-isothermal
batch, CSTR, PFR, reactors. Combination of Reactors, Reactors with recycle, yield and selectivity in
multiple reactions.

Ideal flow reactors - CSTR, plug flow reactors and their performance equations. Temperature effects and
run-away reactions. Heterogeneous reactions- catalytic and non-catalytic and gas-solid and gas-liquid
reactions. Intrinsic kinetics and global rate concept. Importance of inter-phase and intra-particle mass
transfer on performance.

(1) Environmental Engineering and Safety: Ecology and, Environment. Sources of pollutants in air and
Water. Green house effect, ozone layer

depletion, acid rain. Micrometeorology and dispersion of pollutants in environment. Measurement
techniques of pollutant levels and their control strategies. Solid wastes, their hazards and their disposal
techniques. Fire and explosion hazards rating - HAZOP and HAZAN. Emergency, planning, disaster
management. Environmental legislations.

(K) Process Engineering Economics: Fixed and working capital requirement for a process industry and
estimation methods. Cost estimation and comparison of alternatives. Time value of money, net present value
and venture worth. Pay back analysis. IRR, Depreciation, taxes and insurance. Break-even analysis. Project
scheduling - PERT and CPM. Profit and loss account, balance sheet and financial statement. Plant location
and plant layout including piping. Mathematical representation of steady state flow sheet.

=== XXX----
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SYLLABUS -COMPUTER SCIENCE ENGINEERING

FIRST PAPER

COMPUTER ORGANIZATION & MICROPROCESSORS

1. Basic Component of Computer Organization-

Evolution of Computers and Computer Generations, Computer Classification, Processing speed of a
computer, Block Diagram of Computer, Input devices, output devices, memory, CPU, compiler, assembler
& interpreter.

2. Number systems, Logic Gates and Memory-

Decimal Number system, Binary number system and Hexa decimal number system, 1’s & 2's complement,
Representation of Positive and Negative Numbers, Binary Fixed-Point Representation, Arithmetic operation
on Binary numbers, Floating Point Representation. Codes, ASCII. Logic Gates- AND, OR, NOT, NOR,
NAND & XOR GATES and their Truth tables.

Storing data and Program in Memory, Memory Hierarchy in a Computer, Internal Organization of
Semiconductor, Main Memory Chips, Types of memory: RAM and ROM, Auxiliary Memory, Peripheral
Devices, Secondary Storage Memory, Magnetic Memories and Hard Disk, Optical Disks and CD/DVD, Pen
drives.

3. Microprocessor -

Counters, Registers, Shift Registers, The 8085 Programming Model, 8085 Hardware Model, Block Diagram
and uses of Registers, Accumulator, Flag, Program counter and stack pointer, How to write, assemble and
execute a simple assembly program.

COMPUTER PROGRAMMING FUNDAMENTALS ANS "C"-

1. Algorithms and C- Programming

Algorithm, Flowchart, Logic Development & Problem Solving. Structure of C program, C declarations,
keywords, identifiers, constants, Variables, Data types, type conversion, Types of operators and expressions,
Input &output functions in C.

Decision Statement — IF-ELSE statement, break, continue, goto, switch() case and nested IF statement. Loop
Control Statements — For loop, While loop, Do-while loop and nested loops.

2. Arrays, Pointer, Functions, Files, Union and Structure using C-Programming -

Arrays — Definition, Initialization, characteristics, One, Two, Three and Multi-dimensional Arrays, Working
with scanf, printf, Strings & Standard Functions.

Pointers — Introduction, Features, Declaration & Arithmetic operations on pointers. Pointers and Arrays,
Array of pointers. Pointers to pointers, pointers and strings, VVoid pointers

Functions — Declaration, Prototype, Types of functions, Call by value and reference, Function with
operators. Function with decision statements, function with Loop statements. Function with Arrays and
Pointers. Types of Storage Classes. Files- Introduction to Files, Streams and File Types, Steps for file
operations, File 10, Files — Streams and file types, file operations Write and Other file functions. Command
line arguments, Application of Command Line Arguments.

Union and Structure — Declaration, Initialization, structure within structure, Array of structure, Enumerated
data types, Union of structure.

DATA STRUCTURES-

Stack, Queue, Link list, Searching & Sorting, Tree and Graph:

Stack: Definition, Array implementation of stack (static stack) : Operations PUSH, POP,TRAVERSE.
Applications of stack: Infix, Prefix, Postfix representation and evaluation using stack, Use of stack in
recursive implementation.

Queue: Definition, Array implementation of queue (static queue), Operations INSERT, DELETE,
TRAVERSE.

Circular queue: Definition & implementation, Priority queue, Double ended queue, Applications of queue.
Linked List: Definition, advantages, Types of linked list- single, doubly, circular linked list.
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Operations: Creation, insertion, deletion & traversal of linked list.

Searching Algorithm: Linear or sequential search, Binary search, Complexity of Linear search, Binary
search,

Sorting Algorithm: Bubble sort, Selection sort, Insertion sort, Merge sort Complexity of sorting algorithm.
Tree: Definition, Binary tree, representation, Operations: Traversal, insertion, deletion, Binary search Tree
(BST): Definition and creation, Search using BST, Introduction to B-Tree & B+ tree.

Graph: Definition & representation, Graph Traversal: Depth First Search (DFS),Breadth First Search(BFS)
algorithm.

OBJECT ORIENTED PROGRAMMING-
1. Introduction Object Oriented Programming and C++

Introduction, OOPS languages, characteristics of OOP’s languages, application of OOP’s, OOP’s paradigm,
concepts: object, class, data abstraction, data encapsulation, inheritance, and polymorphism. Static and
dynamic binding, message passing, benefits of OOP’s, disadvantage of OOP’s. Application of OOP’s.

2. Basic Programming, Function and arrays using C++

Basic Programming - C++ programming basics, basic program structure, preprocessor directives, data types,
operators, manipulator, type conversions, C++ stream class. Control statements- for, do, while, do-while,
Decision statements- if, if-else, switch-Case. Jump statement: break, continue, go to and exit.

Function and arrays. Classes and instances, defining classes in object oriented language, building and
destroying instances (constructors and destructors), modifiers, friend and inline functions, string handling
function.

3. Polymorphism and Inheritance-

Polymorphism- operator overloading, function overloading, virtual functions, Data encapsulation.
Inheritance- reusability of code through inheritance, type of inheritance, data abstraction, abstract classes,
Templates and exception handling.

SYLLABUS -COMPUTER SCIENCE ENGINEERING

SECOND PAPER

DBMS

1. Fundamentals of DBM-

DBMS- Data, Information, Database & Computers, DBMS Definition, DBMS versus file processing
system, Components of DBMS Environment, Instances & Schemas, Three Levels Architecture, Data
Independence, Data Dictionary, Database Users, Data Administrators. Modeling the Real World, Various
Data Models & their Comparison, Entity-Relationship Model.

RDBMS -Concept, Components, Data Integrity, Keys, Relational data Manipulations and Relational
Algebra, Tuple Calculus.

2. Normalization and Transaction-

Normalization: Definition, Decomposition, Basic Concepts like Functional Dependence (FD), Objectives of
Normalization. Normal Forms- First, Second, Third Normal Form, Boyce—Codd normal form (BCNF),
Concept of Multi Valued Dependencies.

Transaction: Concept of Transaction, Concurrency Control-Problem & its Basis, Concurrency Control -
Locks & Deadlocks. Recovery-Kind of Failures, Recovery Techniques, Security-Authentication,
Authorization, Access Control.

3. SQL Commands -

Introduction to SQL, DDL, DML, and DCL statements, Creating Tables, Adding Constraints, Altering
Tables, Update, Insert, Delete & various Form of SELECT- Simple, Using Special Operators for Data
Access. Nested Queries & Exposure to Joins, Aggregate Functions.
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COMPUTER NETWORKS AND DATA COMMUNICATION-

1. Fundamental of Computer Network and Data communication system-

Fundamental of Computer Network- Computer Network, Goals and Applications, Reference models — OSI
and TCP/IP. Network — LAN, MAN and WAN and topologies, LAN components — File server,
Workstations, Network Adapter Cards. Connection Oriented and Connection less services.

Data communication system- data communication links, character codes, digital data rates, serial data
formats, encoded data formats, error detection & correction. Transmission media- guided and unguided
media, Switching Techniques — Circuit Switching, Packet Switching, Message Switching.

2. Internet Protocols

Data link protocol, character oriented protocol & bit oriented protocol, network architecture protocols,
Ethernet, fast ethernet, Gigabit Ethernet.

INTERNET AND WEB TECHNOLOGY

1. Internet basics: - Elements of the web, viewing web pages with a browser, using a browser for a
mail, News and chat, security and privacy issues. Internet: advantage and disadvantage. Internet Services,
Web server and proxy server, Web caches, Web browsers, and Communication Suit, Internet Security
issues, Embedded and Software based firewall, Data encryption and Digital Signature and Certificates

2. Application of HTML

The art of creating the website and home page, The HTML programming basics, Syntax and rules, Tables,
Frames, Forms, Example of HTML page, Choice of color, banners, Linking with  HTML page, Div, Span,
met tags, span, Introduction to DHTML, JavaScript, Use of JavaScript, JavaScript Syntax, Data type,
Variable , Array , Operator and Expression

- X XX mm

SYLLABUS -ELECTRONICS ENGINEERING
FIRST PAPER

1. Basic Components and Capacitors

Circuit symbols, working principle, classification according to construction, specifications, and applications of passive
components — Resistors & Color Coding, Inductors, Transformers, Switches, Relays(Electromagnetic), Thermistors,
LDR, Micro- Phone and Loud-Speakers.

Capacitors: - Capacitance, Capacitor Specifications, Classification of Capacitor- Fixed (Mica, Paper, Ceramic, Plastic,
Electrolytic etc.), Variable capacitor (Trimmer, Padder, Gang). Stray Capacitance, Leakage Resistance, Testing of
Condenser, Area of Application and Problem related to Electrical Energy Storage.

2. Basic Circuits and Network Theorems

Basic Circuits- Concept of Ideal and Practical Voltage and Current Sources, Internal Resistance, AC and DC Sources,
Ohms Law, AC Currents & Voltages, Expression for RMS value & Mean Value, ‘j° Operator, study of LR, CR ,
Series & Parallel resonance circuit, Expression for Q factor & Band width in resonance circuit, Phase relationship
between Current & Voltage in different circuits. Numerical on Quality Factor, Power Factor, Bandwidth Calculations.

Network theorems- Kirchhoff’s Current and Voltage Law, Application of KVL& KCL to simple DC Resistive
Networks. Thevenin’s and Norton’s Theorems and corresponding equivalent of simple Resistive Networks.
Superposition Theorem, Maximum Power Transfer Theorem, Loop Current and Node Voltage Analysis Methods.

3. Semiconductors and P-N junction

Semiconductors- Conductors, Semiconductors and Insulators. Their classification on the basis of Band Theory,
Intrinsic and Extrinsic semiconductor, Diode current equation , Drift & Diffusion.

P-N junction- Forward and Reverse bias of Diode. Concept of recombination of carriers, temperature variation of
Forward and Reverse Current through the P-N Junction. Characteristics of Forward & Reverse Bias Diode, Dynamic
and Static Resistances, Voltage dependent Junction Capacitance of a P-N junction.

4. Special Diodes, BJT and Power Devices

Special Diodes- Zener Diode, its construction and characteristics. Temperature coefficient of Zener Diode. Zener
Diode as Voltage Regulator, Schottky Diode, Tunnel Diode, LED, Solar Cell, Photodiodes.
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BJT- Construction and characteristics in different configuration, merits and demerits, biasing of transistor: different
methods, load line, Q point and thermal stability. Transistor as an ON/OFF switch. Transistor as a black box, h-
parameter concept only. Qualitative analysis of h-parameter model in CE, CB and CC mode.

Power Devices- Construction, characteristics and uses of SCR, DIAC, TRIAC, UJT and Optocoupler devices.

5. Power Supplies, FETs & Amplifiers

Rectifiers: Half wave, Full wave and Bridge Rectifiers, Efficiency, Ripple factor and voltage regulation. Block
Diagram of Regulated Power Supply, Series and Shunt Regulation. Three terminal Regulators (78 XX and 79XX).
JFET and MOSFET: Construction and Characteristics, Depletion and Enhancement type MOSFET, problems related
to pinch off voltage, Ip, Vs, transfer characteristics, W, rq, Om, Ip, Ipss relation for FET and threshold voltage.
Transistor as an amplifier: Class A, Class B, Class AB and Class C operation and their Applications, Class B push pull
amplifier, Noise and Distortion in Amplifier.
6. Feedback, Oscillators and Operational Amplifier
General theory of feedback, classification of feedback, closed loop gain, open loop gain and return difference,
stabilization of gain, Negative feedback in amplifier, Effect of negative feedback on gain, non linear distortion, Band
width, Noise, Input and output impedance, Topologies of feedback.
Positive feedback and Barkhausen criterion for oscillator, RC phase shift oscillator, wien Bridge oscillator, RF
oscillator, effect of L and C on RF oscillator frequency, Hartley oscillator, colpitts oscillator, crystal oscillator.
Basic Building Block of Op-Amp, Differential amplifier and its types. DC and AC analysis of Differential amplifier,
Concept of Virtual ground.
Op-amp Parameters: Concept of ideal op-amp, Input and output offset voltage, Input offset current, Input bias current,
CMRR, PSRR and slew rate, open loop gain, Input and output resistance, frequency response. Calculation of CMRR
and Slew rate.
7. Linear and Non-linear applications of op-amp
Voltage Amplifier: Inverting and non-inverting amplifier, summing amplifier, Differential and Instrumentation
Amplifiers.
Comparator, Zero crossing and limit detector. Schmitt trigger, Differentiator, Integrator and logarithmic amplifier and
problems related to above topics.

-===XXX----

SYLLABUS -ELECTRONICS ENGINEERING
SECOND PAPER

1- Number Systems, Codes and Logic Gates

Decimal, Binary, Octal, Hexadecimal number systems and their interconversions, Signed and fractional binary number
representation. BCD, Excess-3, Gray, ASCIl & EBCDIC Codes. Basic logic gates & Derived gates(AND, OR, NOT,
NAND, NOR, XOR, XNOR): Symbols, Truth Tables and Circuit diagrams using switches, diodes and transistors.

2- Boolean algebra and K-map, Arithmetic & Combinational Circuits

Boolean Algebra, minterms, maxterms, Boolean expression in SOP form and POS form, conversion of SOP/POS
expression to its standard SOP/POS form, Demorgan’s Theorem. Universal Gates, Simplification of Logic equations
using laws of Boolean algebra and Karnaugh map (upto 4 variables)

Arithmetic & Combinational Circuits- Binary addition, subtraction, multiplication & division, 1’s and 2’s
complement, Half adder and Full Adder, Half Subtractor and Full Subtractor, Binary Adder, 2’s complement
Adder/Subtractor circuit, Digital Comparator, Multiplexer, Demultiplexer, Encoder, Decoder and code converters.

3- Sequential Circuits, A/D and D/A Converter-

Sequential Circuits- R-S & D Latches, R-S, D, J-K & T Flip Flops, Concept of racing and J-K Master-Slave Flip
Flops, Registers & Counters and their different types.

A/D and D/A Converter- Basic D/A Converters: R-2R, Binary Weighted Resistor type, A/D Converters: Counter
Ramp, Flash and Successive Approximation. Sample and Hold Circuits: Basic Concept and Working.

4- Microprocessor, Assembly Language Programming

Microprocessor- Microprocessor architecture and Block diagram, pin out diagram, ALU and Control unit, concept of
Fetch Cycle, Execution cycle, machine cycle and instruction cycle.

Assembly Language Programming- 8085 based instructions, Data Transfer, Arithmetic and Logical Branch 1/0O and
machine control instruction and timing diagram, Stack, Stack pointer, Stack related instruction, code conversion,
subroutines, conditional/unconditional call and return instructions.
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Interrupts- Hardware and Software interrupt, Maskable and Non Maskable, vectored and Non vectored interrupt,
priority interrupt and interrupt service routine DMA, Memory mapped 1/0 and 1/0 mapped 1/0 techniques, In and Out
instruction & Timing diagrams.

5- Memory Interfacing & Peripheral Interfacing
RAM, ROM, EPROM, Memory interface, Interfacing ROM, 2Kx8, 4Kx8, Interfacing. RAM 2Kx8 and 4Kx8. Timing
diagram for memory read and memory write Instruction and T Cycle.

Interfacing peripheral- Interfacing peripheral devices, programmable, peripheral, interface, 8255 — Internal
architecture, control register and control word 8255. Functional description-Operational programming in mode 0,
mode 1 and mode 2.

6- Measuring Instruments, Bridges & Transducers

Measuring Instruments- Measurement and Error Definition, accuracy and precision, Types of errors, probability of
errors, limiting errors. PMMC mechanism, DC Voltmeter, Ammeter sensitivity, series and shunt type ohm meter,
multimeter or VOM. True RMS voltmeter Digital voltmeter: Rectifier — amplifier and amplifier — Rectifier type.
Bridges & Transducers- DC and AC Bridges, Wheat stone Bridge, Kelvin Bridge, Maxwell Hay, Schering, Wien
Bridges, Cathode ray oscilloscope, Block diagram, Basic operation, Transducers and their classification, strain gauge
and displacement transducer.

7- Amplitude Modulation and Demodulation

Definition of AM and Detection of AM, Modulation index, power in AM wave, linear and square law modulation
technique, Numerical problems.

Definition of Amplitude Demodulation Generation and detection of amplitude demodulation, linear diode detection,
choice of RC, Numerical problems.

8. Frequency Modulation and Demodulation, Digital Modulation

Frequency Modulation and Demodulation- Definition of frequency modulation, modulation index, frequency spectrum
of frequency, frequency modulation wave, direct and indirect method of FM, Pre-emphasis and de-emphasis.
Frequency demodulation: Foster seeley and phase locked loop. Numerical problem related to FM demodulation.
Digital Modulation- Pulse code modulation (PCM), Amplitude Shift Keying (ASK), Frequency Shift Keying (FSK),
Phase Shift Keying (PSK)

XXXX

SYLLABUS -- ELECTRICAL ENGINEERING

PAPER - 1
1. Circuit theory

Circuit Components, Network graphs, KCL, KVL, Circuit analysis methods: Nodal
analysis, mesh analysis, basic network theorems; transient analysis : RL, RC and RLC
Circuits; sinusoidal steady state analysis, resonance, Quality factor, balanced three
phase circuit analysis. Frequency domain analysis Laplace's transform, Fourier series
(trigonometric & exponential). two port networks and their various parameters; Poles
and Zeros driving point & transfer function. Passive filter design theory.

2. Electro Magnetic field Theory and Materials

Electrostatic and Magneto static field Laplace's and Poisson's equations, Boundary value
problems and solutions; Maxwell's equation, Electromagnetic wave propagation
Reflection and refraction of plane waves. Poynting vector, wave propagation through
dielectrics and conductors. Electrical/electronic behaviour of materials : conductivity;
free-electrons and band-theory; intrinsic and extrinsic semi-conductor, p-n junction;
solar cells, super-conductivity. Dielectric behaviour of materials : polarization
phenomena; piezo-electric phenomena. Magnetic material:, superconductivity.

3. Measurement and Instrumentation
Error analysis, Measurement of current, voltage, power, energy, power factor, resistance,

inductance, capacitance and frequency Analysis of Bridges. Electronic measuring
instruments: Multimeter, CRO, digital volt meter, frequency counter, Q-meter.
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transducers, measurements of non-electrical quantities by electrical methods,
measurement of displacement, temperature, velocity, pressure, Signal conditioning, Date
acquisition system.

4. Analog and Digital Electronics

Characteristics and equivalent Circuits (for small & large signals) of Diode, BJT, JFET
and MOSFET Clipping, clamping and rectifier circuits, Biasing and bias stability.
Amplifiers : single and multi-stage, differential, operational, feedback and power.
Analysis of amplifiers; frequency-response of amplifiers. OPAMP circuits. Filters;

sinusoidal oscillators : criterion for oscillation; single-transistor and OPAMP
configurations. Function generators and wave-shaping circuits. Power supplies.

Boolean Algebra, Boolean function minimization. Logic gates, Combinatorial
Circuits : arithmetic circuits, code converters. multiplexers and decoders, sequential
circuit : latches and flip flops, Counters, Shift registers, Comparators, timers,
multivibrators, Sample and hold circuits, ADCs and DACs. Semiconductor memories,
logic implementation using programmable devices (ROM, PLA etc.)

5. Power Electronics

Semiconductor power devices: diode, transistor, SCR, triac, GTO, MOSFET & IGBT,
triggering circuits. Phase Control rectifiers. bridge converters : fully Controlled and half

Controlled, principles of choppers and inverters.
6. Signals and Systems

Representation and continuous time and discrete time signals and systems; Linear ime
Invariant systems; Convolution, impulse response; time domain analysis of LTI systems
based on convolution and differential equations, Fourier transform, Laplace transform, Z
transform, transfer function, sampling of signals, DFT, FFT, processing of analog signals
through discrete time systems.

—===XXX-===

SYLLABUS ELECTRICAL ENGINEERING

PAPER - 1I
PART -I
1. Control System

Fundamental of control systems, block diagram algebra, Signal flow graph and Mason's gain
formulae, Linear Time Invariant Systems; Time domain and frequency response. Proportional, PI
and PID Control strategies. Stability analysis; Routh Hurwitz Criterion, Nyquist criterion, Design
of lead-lag compensators. State Space models, Controllability and observability. Principles of
discrete Control systems.

2. Microprocessors and Microcomputers

8 bit microprocessor 8085 : Architecture, CPU, module design, memory interfacing and I/0O,
interrupts, PPI 8255.
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PART -II
Heavy Currents
1. Electromechanical energy Conversion

Principles of electromechanical energy conversion, Torque and emf in rotating machines,
characteristics and performance analysis of DC machines and their starting and speed control.
Transformers: Principles of operation and analysis, regulation, Three phase transformer, Three
phase induction machines, and sychronous machines: Their characteristics and performance
analysis, speed control. Special machines : Stepper motors, Brushless DC motors, switched
reluctance motors, permanent magnet motors, Single phased induction motor (FHP motors) :
Performance and analysis;

2. Industrial Drives & Utilisation

Basic Concepts of speed control of dc and ac motor drives. Applications of Variable speed drives
V/f control, Quadrant operation of drives, Concept of Cycloconverts & Dual Converts fed AC &
DC drive.

Rating & characteristic of traction motors, dielectric & induction heating.
3. Power Systems Analysis and control

Performance evaluation of overhead transmission lines and cables, fundamentals of active and
reactive power transfer, voltage control and power factor correction, per unit representation, Bus
admittance and impedance matrices, Load flow study, Economic operation of power system,
Symmetrical components, Analysis of symmetrical and unsymmetrical faults, concept of
stability, swing curve and equal area criterion, static VAR systems, basic concepts of HVDC
transmission, series and shunt compensation, FACTS. speed control of generators, tie line
control and frequency control.

4. Switch gear and protection
Principle of over current, differential and distance protection, concept of solid state relays and

circuit brakers various protection scheme for transmission lines, generator and transformer.

Protection against surges.

PART - III
Light Current
1. Analog communication

Random variables - continuous, discrete, probability density functions, statistical averages,
random signals, and noise, noise equivalent bandwidth, signal transmission with noise, signal to
noise ratio, amplitude modulation, DSB, DSB-SC and SSB, modulators and demodulators,
phase and frequency modulation, PM and FM signals, narrowband FM, generation and detection
of FM and PM.

2. Digital communication

Pulse code modulation (PCM), differential pulse code modulation (DPCM), Delta modulation
(DM), Digital modulation and demodulation schemes : Amplitude phase and frequency, keying
schemes, (ASK, PSK, FSK), Error control coding, error detection and correction, linear block
codes, convolution codes.

3. Satellite Communication, Radar and T

Satellite communication, general overview and technical characteristics earth station

equipments, satellite link design, CNR of satellite systems, Radar : basic principles, pulsed
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systems : CW Doppler radar, FMCW radar, Phase array radar, television systems and standards,

colour TV transmission and receiver systems.
4. Microwaves & Antenna

Electromagnetic radiation, Propagation of waves - ground waves, sky wave, space wave,
tropospheric scatter propagation. Extraterrestrial communications. Antenna : Various types,
gain, resistance, band-width, beam width and polarization, effect of ground. Antenna coupling;
high frequency antennas; microwave antennas; special purpose antennas. Microwave Services :
Klystron, magnetron, TWT, gun diodes, Impatt, Bipolar and FETs, Microwave integrated circuits.

Microwave measurements.
S. Fiber Optic Systems

Multiplexing - Time division multiplexing, frequency division multiplexing, optical properties of
materials, refractive index absorption and emission of light, optical fibers lasers and
optoelectronic materials, fiber optic links.

=== XXX-===

SYLLABUS-- AGRICULTURE ENGINEERING
PAPER-I

Section-A

1. Soil and Water Conservation : Scope of soil and water conservation. Mechanics and types of erosion,
their causes. Rainfall, runoff and sedimentation relationships and their measurement. Soil erosion control
measures- biological and engineering including stream bank protection- vegetative barriers, contour bunds,
contour trenches, contour stonewalls, contour ditches, terraces, outlets and grassed waterways. Gully control
structures - temporary and permanent - design of permanent soil conservation structures such as chute, drop
and drop inlet spillways. Design of farm ponds and percolation ponds. Principles of flood control- food-
routing. Watershed Management - investigation, planning and implementation- selection of priority areas
and water shed work plan, water harvesting and moisture conservation. Land development- levelling,
estimation of earth volumes and costing. Wind Erosion process- design for shelter belts and wind brakes and
their management. Forest (Conservation) Act.

2. Aerial Photography and Remote Sensing: Basic characteristics of photographic image, interpretation
keys, equipment for interpretation, imagery interpretation for land use, geology, soil and forestry.

Remote sensing : merits and demerits of conventional and remote sensing approaches. Types of satellite
images, fundamentals of satellite image interpretation, techniques of visual and digital interpretations for
soil, water and land use management. Use of GIS in planning and development of watersheds, forests
including forest cover, water resources etc.

Section-B

3. Irrigation and Drainage: Sources of water for irrigation. Planning and design of minor irrigation
projects. Techniques of measuring soil moisture - laboratory and in situ, Soil-water plant relationships Water
requirement of crops. Planning conjunctive use of surface and ground water. Measurement of irrigation
water, measuring devices- orifices, weirs and flumes. Methods of irrigation - surface, sprinkler and drip,
fertigation. Irrigation efficiencies and their estimation. Design and construction of canals, field channels,
underground pipelines, head-gates, diversion boxes and structures for road crossing. Occurrence of ground
water, hydraulics of wells. types of wells (tube wells and open wells) and their construction . Well
development and testing. Pumps -types, selection and installation. Rehabilitation of sick and failed well.
Drainage causes of water logging and salt problem. Methods of drainage of irrigated and unirrigated lands,
design of surface sub-surface and vertical drainage systems. Improvement and utilization of poor quality
water. Reclamation of saline and alkali soils. Economics of irrigation and drainage systems. Use of waste
water for irrigation, standards of waste water for sustained irrigation, feasibility and economics.
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4. Agricultural Structures: Site selection , design and construction of farmstead- farm house, cattle
shed, diary bam, poultry shed, hog housing, machinery and implement shed, storage structures for food
grains, feed and forage. Design and construction of fences and farm roads. structures for plant environment -
green houses, poly houses and shade houses. Common building materials used in construction - timber,
brick, stone, tiles, concrete etc and their properties. Water supply, drainage and sanitation system.

----XXX----

SYLLABUS AGRICULTURE ENGINEERING
PAPER-II
Section-A

1. Farm Power and Machinery: Agricultural mechanization and its scope. Sources of farm power-
animate and electro-mechanical. Thermodynamics, construction and working of internal combustion
engines. Fuel, ignition, lubrication, cooling and governing system of IC engines. Different types of tractors
and power tillers. Power transmission, ground drive, power take off (PTO) and control systems. Operation
and maintenance of farm machinery for primary and secondary tillage. Traction theory. Sowing
transplanting and interculture implements and tools. Plant protection equipment- spraying and dusting.
Harvesting, threshing and combining equipment. Machinery for earth moving and land development -
methods and cost estimation. Ergonomics of man-machine system. Machinery for horticulture and agro-
forestry, feeds and forages. Haulage of agricultural and forest produce.

2. Agro energy : Energy requirements of agricultural operations and agro-processing. Selection,
installation, safety and maintenance of electric motors for agricultural applications. Solar (thermal and
photovoltaic) wind and bio-gas energy and their utilization in agriculture. Gasification of biomass for
running 1C engines and for electric power generation. Energy efficient cooking stoves and alternate cooking
fuels. Distribution of electricity for agricultural and agro-industrial applications.

Section-B

3. Agricultural Process Engineering : Post harvest technology of crops and its scope. Engineering
properties of agricultural produces and by- products. Unit operations- cleaning grading, size reduction,
densification, concentration, drying/dehydration, evaporation, filtration, freezing and packaging of
agricultural produces and by-products. Material handling equipment- belt and screw conveyors, bucket
elevators, their capacity and power requirement. Processing of milk and dairy products - homogenization,
cream separation, pasteurization, sterilization , spray and roller drying, butter making, ice cream, cheese and
shrikhand manufacture. Wastes and by-product utilization- rice husk, rice bran, sugarcane bagasse, plant
residues and coir pith.

4. Instrumentation and computer application in agricultural Engineering :

Electronic devices and their characteristics- rectifiers, amplifiers, oscillator, multivibrators. Digital circuits
a€" sequential and combinational system. Application of microprocessors in data acquisition and control of
agriculture engineering processes- measurement system for level, flow, strain, force, torque, power,
pressure, vacuum and temperature. Computers a€" introduction input/output devices, central processing unit,
memory devices, operating systems, processors, keyboards and printers. Algorithms, flowchart specification
programme translation and problem analysis in Agriculture Engineering. Multimedia and Audio- Visual
aids.

—==-XXX-==-
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Svllabus- Horticulture
Paper- |

Production Technology of fruit crops:

Definition, importance and scope of Horticulture, division of horticulture. Climatic zones of
horticultural crops, selection of site, planting systems, high density planting, planning and
establishment of orchards.

Importance of plant propagation sexual and asexual methods, vegetative propagation- cutting,
layering, budding, grafting and tissue culture.

Root stock production, use of rootstock for imparting high yield, quality and for tackling specific
problems like tree size control.

Use of growth regulators in plant propagation, control of Flower and Fruit drop, enhancing the berry
size, use for seedlessness.

Importance of elite planting materials in fruit production. Fundamental principles and practices to be
followed in nursery management. Factors to be considered in the establishment of commercial
nurseries in fruit crops. Importance of polythene in nursery. Packing, storage and transport of nursery
plants.

Hardening of nursery plants. Productions of disease free nursery stock and protection of nursery
plants from pests and disease.

Package of practice for the cultivation of major fruit crops: Mango, Banana Lime, Sweet Lime,
Mandarin, Guava, Grape, Sapota Apple, Litchi and Papaya, Minor fruits :- Pineapple, custard apple,
Pomegranate, Ber, Fig Jackfruit, Pear Plum Peach and cherry.

Production Technology of VVegetable crops:

Importance of Vegetables, scope. area, production, productivity in India and M.P., Vegetable
classification, Kitchen garden.

Package of practices for fruits vegetables (Tomato, Brinjal, Hot and Sweet capsicum.)

Package of practices for cucurbitaceous vegetable - Bottle gourd, Pumpkin, Sponge gourd, Ridge
gourd, Ash gourds, Snake gourd, Bitter gourd Water melon, Musk melon and cucumber. Cole Corps-
Cabbage, cauliflower and knol-khol. Bulb crops- Onion garlic, Sugar beet Beans :- French beans,
Cluster beans, dolichos, peas and cowpea. Tuber crops- Potato, Sweet Potato, Tapioca, Colocasia
Yams. Root crops- carrot, radish, turnip and beet root. Leafy Vegetables: Amaranthas, Palak
Perennial vegetables- drumstick, coccinia and curry leaf.
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Post harvest management and value addtion of fruits and vegetable

Importance of post harvest technology in horticultural crops. Maturity indices, harvesting and post
harvest handling of fruits and vegetables. Maturity and ripening process. Factors affecting ripening
of Fruits and vegetables. Causes of spoilage of fruits and vegetables.

Methods of storage- Pre cooling, pre storage treatments, low temperature storage controlled
atmospheric storage. Specific packing for export of mango, Banana, Grapes, Kin-now, Sweet orange
and Mandarin.

Preparation of Jams, Jellies, Pickles, Ketchup, Sauce. Squashes, Potato chips.

—XX X

Svllabus- Horticulture
Paper- 11

Production technology of Spices, Aromatic. Medicinal and plantation crops :

Importance, scope, area. production and productivity. importance package of practices of Spices
Crops :- Ginger, Turmeric, Pepper. Cardamom, Cumin. Fenugreek

Aromatic Crops :- Lemongrass, Citronella, Palmrosa, Vetivar, Geranium, Dawana.

Plantation crops: Coconut, Arcanut, Betelvine, Cashewnut, Cocoa, Coffee, Oilplant.

Medicinal plants: Diascoria. Rauvolfia, Opium, Perwinkle. Aloe. Guggul, Beladonna, Nuxvomica,
Solanum khasiamum. Aonla, Senna, Plantago, Stevia, Coleus and Acorus,

Distillation procedure for aromatic crops. propagation methods in plantation crops. processing and
curing of spices ginger, Turmeaic and Black pepper.

Commercial Floriculture :

Status and prospects of commercial cultivation of Flowers, varieties, planting system, spacing,
manure, irrigation pruning , mulching, plant protection, harvesting, post harvest handling and
marketing of major traditional and cut flowers- Aster, Gaillardia, Marigold, Gomphrena, Tuberose
and Gladioulus. Protected cultivation of Rose. Gerbera and Chrysanthemum.

Commercial cultivation of winter season flowers, status and prospects in India and M.P. Planting
material production, methods of planting, media components and management, shade regulation,
irrigation, nutrition , plant protection, stage and method of harvest , post harvest handling and
marketing. Winter season flowers- Aster, Cosmos, Calendula, Larkspur, Phlox, Begonia, Verbena,
Salvia, Nasturtium and pansy viola.

--XXX--
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SYLLABUS-- ENVIRONMENTAL SCIENCE
Paper- |

Multidisciplinary nature of environmental Science : Definition, scope and importance, need for public
awareness. Origin and structure of earth. Atmosphere: structure and composition. Hydrosphere: Global
water resources and hydrological cycle. Lithosphere: a brief account. Biosphere: its components.
Climatic Zones : Major climatic Zones of the world, climate of India , climatic extremes, Global climatic
change and its impact on Environment.
Natural Resources: Renewable and non-renewable resources: Natural resources and associated problems a )
Forest resources” Use and over-exploitation, deforestation. Timber extraction, mining, dams and their effects
on forest and tribal people. b) Water resources: Use and over- utilization of surface and ground water,
floods, drought, conflicts over water, dams- benefits and problems. c¢) Mineral resources: Use and
exploitation, environmental effects of extracting and using mineral resources. d) Food resources: world food
problems, changes cause by agriculture and overgrazing, effects of modern agriculture, fertilizer- pesticide
problems, water logging, salinity. e) Energy resources: Growing energy needs, renewable and non
renewable energy sources, use of alternate energy sources. f) Land resources: Land as a resource, land
degradation, man induced landslides, soil erosion and desertification. e Role of an individual in
conservation of natural resources e Equitable use of resources of sustainable lifestyles.
Ecosystems e Concepts of an ecosystem. e Structure and function of an ecosystem. e Producers,
consumers and decomposers. e Energy flow in the ecosystem. Ecological succession. e Food chains, food
webs and ecological pyramids. e Introduction, types, characteristic features, structure and function of the
following ecosystem: - a. Forest ecosystem b. Grassland ecosystem c. Desert ecosystem d. Agquatic
ecosystems ( ponds, streams, lakes, rivers, oceans, estuaries)
Biodiversity and its conservation e Introduction - Definition: genetic, species and ecosystem diversity e
Bio- geographical classification of India e Value of biodiversity: consumptive use productive use, social
ethical, aesthetic and option values e Biodiversity at global, National and local levels. ¢ India as a mega-
diversity nation e Hot-sports of biodiversity. e Threats to biodiversity: habitat loss, poaching of wildlife,
man-wildlife conflicts. Wild life protection act. ¢ Endangered an endemic species of India ¢ Conservation
of biodiversity: In-situ and Ex-situ conservation of biodiversity.

----XXX----

SYLLABUS-- ENVIRONMENTAL SCIENCE
Paper- 11

Environmental Pollution: e Definition e Cause, effects and control measures of :- a. Air pollution b. Water
pollution c. Soil pollution d. Marine pollution e. Noise pollution f. Thermal pollution g. Nuclear hazards. e
Solid waste Management : Causes, effects and control measures of urban and industrial wastes.
Biomagnifications of pesticides, heavy metals and radioactive substances.

e Role of an individual in prevention of pollution ¢ Disaster management : floods, earthquake. cyclone an
landslide.

Social Issues and the Environment e From Unsustainable to Sustainable development e Urban problems
related to energy e Water conservation, rain water harvesting, watershed management e Resettlement and
rehabilitation of people; its problems and concerns. e Environmental ethics: Issues and possible solution. e
Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents an holocaust. e
Wasteland reclamation. e Consumerism and waste products. ¢ Environment Protection Act. e (Prevention
and Control of Pollution ) Act. ¢ Water (Prevention and Control of Pollution ) Act. e Forest Conservation
Act. o Issues involved in enforcement of environmental legislation. e Public awareness.

Human Population and the Environment e Population growth, variation among nations. e Population
explosion- Family Welfare Programme. e Environment an human health. ¢ Human Rights. e Value
Education. ¢ HIV/AIDS. « Women and Child Welfare. e Role of Information Technology in Environment
and human health.
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Environmental remote sensing & GIS: Principles of remote sensing, space imaging, digital image
processing, Geographical Information system (GIS) and Global Positioning System (GPS)
Watershed Management : Concept, planning, measures and Land use planning of watershed Management,
Water harvesting and recycling, flood control and watershed management, Socioeconomic aspects of
Watershed Management.
Sustainable Development : Concept of sustainable development, indicator of sustainability, Models of
sustainable development, Global and National sustainable development scenario.

== XXX----

SYLLABUS -- ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER-I

1. Animal Nutrition

Metabolism of carbohydrates, proteins and fats, its requirements for maintenance, growth and production of
milk, meat , work, eggs and wool.

Mineral and trace elements, its metabolism, source and role of minerals and trace elements, their
requirements of, growth and production and deficiency syndromes.

Vitamins, their sources, requirements, role in metabolism and deficiency syndromes.

Feeding standards and measures of feed energy. Limitations of different feeding systems. Feeding
practices in livestock in normal and drought conditions.

Feed additives in the ration of livestock and poultry: antibiotics and hormonal compounds and other growth
stimulators their uses and abuse.

Preservation of feed.

Feeding infants and growing animals. Importance of colostrums Feeding and care of expectant and nursing
mothers.

2. Genetics and Animal breeding

Breeds of livestock and poultry, specially Indigenous and Exotic breeds.

Mendelian principles gene and genotype frequency. Inheritance of quantitative traits. Causal components
of variation. Heritability, repeatability Estimation of additive, non additive and environmental variance.
Genetic and environmental correlations.

Mating systems, inbreeding, out breeding . Measurement of inbreeding, Aids to selection, Methods of
selection genetic gain, correlated response to selection, Reciprocal Recurrent selection, Hybridization .
Choice of effective breeding plan. Field progeny testing. Application of biotechnology in genetic
improvement of livestock. Conservation of animal genetic resources. Importance of breeding record in
livestock and poultry.

Application of computer for statistical analysis of data obtained from livestock farms, Veterinary hospitals
and epidemiological studies.

3. Livestock production and Management

Comparison of dairy farming in India with advanced countries. Dairying under mixed farming and as a
specialized farming, economic dairy farming, starting of a dairy farm. Capital and land requirement of
organized dairy farm. Procurement of goods, opportunities in dairy farming, factors determining the
efficiency of dairy animal. Herd recording, budgeting, cost of milk production.

Pricing policy: Personnel management.

Wild and zoo animal management .

Management of pack animals.

Management of laboratory animal & fish production.

4. Poultry:

Brooding and rearing practices used for poultry Care and management of growing layer/broiler birds of
both breeders and commercial categories of poultry.

Battery cage management .

Poultry Feeding, Litter management, water Management in poultry.
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Economics of layer and broiler production, hatchery Management including principles of incubation,
sanitation hatchery hygiene.
Factors affecting fertility and hatchability.
Biosecurity in poultry farm and hatchery.
5. Milk Technology
Organization of rural milk procurement, collection and transport of raw milk. Quality testing and grading
raw milk. Grades of whole milk, skimmed milk and cream.
Defects in processing, packing, storing, distribution and marketing of milk and milk products and their
remedial measures.
Nutritive properties of pasteurized, standardized, toned, double toned, sterilized, homogenized,
reconstituted, recombined and flavored milk.
Preparation of cultured milks, Cultures and their management. vitamin D, acidified and other special milks,
Legal standards and sanitation requirements for clean and safe milk and for the milk plant equipments.
Methods of preparation of butter, ghee, khoa, lassi, curd, ice cream and cheese.
6.Hygiene
Veterinary Hygiene with respect to water, air and habitation.
Duties and role of Veterinarians in a slaughter house to provide meat that is produced under ideal hygienic
conditions.
By- products from slaughter house and their economic utilization.
Methods of collection. preservation and processing of hormonal glands for medicinal use.
Sanitation of animal houses. Source of air pollution in animal houses and its effect on animal health and
production.
7. Extension
Extension Education : evolution of extension Education in India: classification of extension, teaching
methods, audio- visual aids, their classification.
Role of animal in the economy , health, socio-psychology of rural, semi urban and urban society (role of
farm stock, companion animal, sports animals etc.)
Different methods adopted to educate farmers under rural conditions.
Utilization of fallen animals for profit extension Education, etc.
Define TRYSEM : Different possibilities and method to provide self employment to educated youth under
rural condition.
Cross breeding as a method of upgrading the local cattle.

- XXX----

SYLLABUS -- ANIMAL HUSBANDRY AND VETERINARY SCIENCE

PAPER-II

1. Anatomy

Anatomy of ox and fowl.

Histological technique freezing, paraffin embedding etc.

Commen histological stain. Preparation and straining of blood films.

Mammalian Histology .

Structure and function of cell and cytoplasmic constituents: Structure of nucleus, plasma membrane,
mitochondria, golgibodies, endoplasmic reticulum and ribosomes.

Cell division: Mitosis and Miosis.

Systemic embryology- stage wise study of embryo/foetus of chicks, cattle, buffalo, sheep, goat and cat.

2. Physiology

Prenatal and post natal growth.

Hormonal control of development of udder and milk.

Environmental factors affecting reproduction in males and females.

Methods of ameliorating environmental stress.

Physiological relations and their regulations: mechanism of adaptation, environmental factors and regulatory
mechanisms involved in animal behavior. Methods of controlling climatic stress. Physiology of circulation,
respiration excretions, digestions and reproduction.
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Shock, its mechanism, classification of shock. Fluid and electrolytes balance. Hypoxia role of respiration in
acid base mechanism.
Respiration in poultry.

3. Animal Biotechnology
Recombinant DNA  technology. @ Embryo biotechniques. Marker assisted selection Nutritional
biotechnology including bio conversion of lignocellulose, genetic manipulation of microbes for improved
feed utilization and health.
Molecular diagnosis including PCR and DNA probes.
New generation vaccines.
4. Pharmacology
Pharmacology of drugs acting on gastrointestinal, cardio-vascular, urinary, respiratory, nervous, genital
systems and endocrines, Therapeutic agents against bacteria, protozoa fungi, parasites and insects, including
their mechanism of action.
Common toxic compounds and plants their effects and treatment.
Use of anticancer agent in animals, pharmacological and therapeutic efficacy of indigenous drugs.
5. Diseases
Common livestock and poultry diseases caused by bacteria, fungi protozoa, viruses and parasites pertaining
to their causal agents, epidemiology, symptoms diagnostic methods, treatment and prevention. Important
zoonotic diseases. Toxicity caused by agrochemicals and environmental toxicity. Methods of collection and
dispatch of material for laboratory diagnosis.
Principles of immunity and immunization.
Principles of epidemiology, public health aspects of food products of animal origin ( meat, egg, milk and
fish) their inspection and marketing.
6. Veterinary gynecology and obstetrics:
Abnormalities of reproductive tracts in domestic animals.
Delayed puberty and sexual maturity, Estrous detection and pregnancy diagnosics.
Infertility, sterlity and repeat breeding: causes and therapeatic management.
Dystocia: Types of dystocia, maternal and fetal approach diagnosis and treatment. Postpartum diseases and
complications.
7. Veterinary andrology and reproductive techniques:
Factors causing infertility in male its diagnosis and treatment.
Diseases of male genitalia and coital injuries their diagnosis and treatment.
Artificial Insemination- methods of semen collection. Factors affecting quality and quantity of semen,
macroscopic, microscopic, biochemical and biological tests for evaluation of semen.
Extenders used for semen preservation. Preservation of semen at different temperature techniques of it.
8. Surgery
Anesthesia in animals.
Common surgical affections of different systems of the body.
Diseases of locomotion system with special reference to soundness, health identification.
Principles of radiology.
Electrotherapy in veterinary practice.
Familiarization with fluoroscopic examination and ultra- sonography
9. Jurisprudence
Jurisprudence in veterinary practice.
Common offences towards animals. Common adulteration practices regarding milk and milk products and
meat and their detection.

Laws relating to offences affecting public health.

Laws relating to adulteration of drugs.

Evidence procedure in court.

Legal duties of veterinarian.

Code of conduct and ethics for veterinarian.

Post mortem and Medico-legal examinations.
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