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1. AGRWW.TURE

SECTION - A

Ecology and its relevance to man, natural resasrcéheir
management and conservation. Environmental facdbrsrop distribution
and production. Climatic elements as factor of cmgmowth, impact of
changing environment on cropping pattern. Environtaé pollution and
associated hazards to crops, animals and humanspp@rg patterns in
different agro-climatic zones of the state. Impadthigh yielding and
short duration varieties on shifts in cropping patts. Concepts of
multiple cropping, multistory, relay and inter-crwpg and their
importance in relation to sustainable crops product Package of
practices for production of important cereals, gslsoilseeds, fibre, sugar
and cash crops grown during Kharif and Rabi seasordifferent regions
of the state. Important features, scope and propagaf various types of
forestry plants with reference to agro-forestry autial forestry. Weeds,
their characteristics, dissemination and assocmatwith various field
crops; their multiplications; cultural, biologicand chemical control of
weeds. Processes and factors of soil formationssifecation of Indian
soils including modern concepts. Mineral and orgagonstituents of soils
and their role in maintaining soil productivity. dlem soils, extent and
distribution in India and their reclamation. Essahtplant nutrients and



other beneficial elements in soils andn plants,irttozcurrence, factors
affecting their distribution, functions and cycling soil. Symbiotic and
non-symbiotic nitrogen fixation. Principles of soflertility and its

evaluation for judicial fertilizer use. Soil consation planningn on water
shed basis, Erosion and runoff management in Hiblgthills and valley
lands; processes and factors affecting them. Dnd lagriculture and its
problems. Technology for stabilising agricultureoguction in rainfed
agriculture area.

Water use efficiency in relation to crop productjocriteria for
scheduling irrigations, ways and means of reduaimg-off losses of irrigation
water. Drainage of water-logged soils. Farm manag®inscope, importance
and characteristics, farm planning and budgetingpriomics of different types
of farming systems. Marketing and pricing of agiicwe inputs and outputs,
price fluctuationsand their cost, role of co-opé&ras in agricultureal economy,
types and systems of farming and factors affectilgem. Agricultural
extension, its importance and role, methods of eaabn of extension
programmes, diffusion, communication and adoptidrinmovationsm people’s
participation and motivation. Farm mechanizatiord ats role in agricultural
production and rural employment. Training progransnier extension workers
and farmers. Extension systems and programmesinifiga& Visits, NATP and
IVLP.

SECTION B

Heredity and variation. Mendels law of inheritan@hromosomal theory
of inheritance. Cytoplasmic inheritance. Sex linkexex influenced and sex
limited characters. Spontaneous and induced mutati&Role of chemicals in
mutation. Origin and domestication of field crop.oNphological patterns of
variations in varieties and related species of imgwot field crops. Cause and
utilization of variation in crop improvement. Apphtion of the principles of
plant breeding to the improvement of major fieldgs, methods of breeding of
self and cross-pollinated crops. Introduction, s&lken, hybridization. Male
sterility and self-incompatibility, utilization ofmutation of polypoidy in
breeding. Seed technology and its importance, petidn, processing, storage
and testing of seeds. Role of national and staéel gganization in production.
Processing and marketing of improved seeds. Phggiohnd its significance in
agriculture, physical properties and chemical cdnsbn of protoplasm,
inhibition, surface tension, diffusion and osmosagsorption and translocation
of water, transpiration and water economy.

Enzymes and plant pigments. Photosynthesis — moa®ncepts and
factors affecting the process, aerobic and anaereobspiration. Growth and
development, Photoperiodism and vernalization. Plgrowth regulators and
their mechanism of action and importance in cropoduction. Climatic



requirements and cultivation of major fruits andgeeable crops; package of
practices and the scientific basis for the same. &rd post harvest physiology
of fruits and vegetables. Principal methods of prgation of fruits and

vegetables. Processing techniques and equipmemtddcape and Floriculture
including raising of ornamental plants. Design dagout of lawns and gardens.
Diseases and pests of vegetables, fruits and pli@amtarops of the state, and
measures to control plant diseases. Integrated gemant of pests and
diseases Pesticides and their formulations, plawtegetion equipment, their
care and maintenance.

Storage pests of cereals and pulses, hygieneocshgé godowns; preservation
and remedial measures.

2. ZOOLOGY
SECON - A

Non-Chordata and Chordata

1. General survey, Classification and Interrelasioip of various Phyla. 2.
Protozoa — Locomotion, Nutrition, Reproduction and Human r&sate. 3.
Porifera — Canal system : Skeleton and Reproduction. Chidaria -
Polymorphism : Coral reefs; Metagenesis. blelminthes — Parasitic
adaptations and host-parasite relationshipsArthelida — Adaptive radiation in
Polychaeta. 7.Arthropoda - Larval forms and parasitism in crustacean;
Appendages of prawn; Vision and respiration in Aogoda; Social life and
metamorphosis in insects. &ollusca — Respiration ; Pearl formation. 9.
Echinodermata — General organisation, larval forma and affinstielO.
Chordata — Origin; Lung fishes; Origin of tetrapods. 1Amphibia — Neoteny
and parental care. 1Reptilia — Skull types (Anapsid; Diapsid; Prapsid and
Synapsid); Dinosaurs. 13Aves — Origin, aerial adaptations and migration;
Flightless birds. 14Mammalia — Prototheria and Metatheria; Skin derivatives
of Eutheria.

1. Ecology — Abiotic and biotic factors; Inter and intraspkci relations,
ecological succession; Different types of biomesdeochemical cycles; Food
web; Ozone layer and Biosphere; Pollution of aigter and land. 2Ethology

— Types of animal behaviour; Role of hormones ahdrpmones in behaviour;
Methods of studying animal behaviour; Biologicalythms. 3.Biostatistics —
Sampling methods, frequency distribution and measuof central tendency,
standard deviation, standard error, correlation eegtession, Chi-square and t-
test. 4. Economic Zoology — Insect pests of crops (Paddy, Gram and
Sugarcane) and stored grains; Apiculture, Serigeltlac culture, Pisciculture
and Oyster culture.



SECTION -B

1. Cell Biology, genetics and evolution and systemasc— Cell membrane,
Active transport and Sodium-potassium ATPase Pumgitochondria,
Golgibodies; endoplasmic reticulum; ribosomes aggosomes; cell division;
mitotic spinal and chromosome movements and mejddisomosome mapping
Gene concept and function — Watson-Crick model diAD Genetic code,
Protein synthesis, Sex chromosomes and sex detatram 2. Genetics —
Mendelian laws of inheritance; recombination linkagnd linkage maps,
multiple alleles, mutation (natural and induced),utation and evolution,
chromosome number and form, structural rearrangéspenpolyploidy;
regulation of gene expression in prokaryotes andkaeyptes; Human
chromosomal abnormalities, gene and diseases; EcgleBenetic engineering;
recombinant DNA technology and gene cloning E¥olution and Systematics
— Theories of evolution; sources and nature of argavariation; natural
selection; Hardy-Weinberg law; cryptic and sematolouration; mimicry;
isolating mechanisms and their role; insular fauc@ancept of species and sub-
species; principles of taxonomy; Zoological nomeralte and International
code; Fossils; Geological eras; Phylogeny of hoasel elephant; origin and
evolution of man; principles and theories of coetital distribution of animals;
Zoogeographical realms of the world.

1. Biochemistry — Structure of carbohydrates, lipids (includingwated and
unsaturated fatty acids), amino acids, proteins aaodleic acids; Glocolysis,
Kreb’s cycle, Oxidation and reduction, oxidative gsiphory-lation, Energy
conservation and release, ATP, C-AMP, Types of emzy, mechanism of
enzymes action; Immunoglobulins and immunity; vitam 2.Physiology (with
special reference to mammals)} Composition of blood, blood groups in man,
agglutination; oxygen and carbon dioxide transpdraemoglobin, breathing
and its regulation; Thermo-regulation in Man; Nerwepulse conduction and
transmission across synapse, neurotransmittersioWjshearing and olfaction;
Types of muscles; Digestion and absorption of pmtearbohydrate, fat and
nucleic acid, control of secretion of digestive ges; Balanced diet of man.
Steroid, protein, peptide and amino-acid derived rnimnes, role of
hypothalamus, pituitary, thyroid, parathyroid, peeas, adrenal, gonads and
pineal organ and their relationships; Physiology leiman reproduction,
hormonal control of development in man; Pheromopnes mammals. 3.
Developmental Biology— Gametogenesis, fertilisation, types of eggsacége
and gastrulation in Branchiostoma, frog and chi€&te maps of frog and chick;
metamorphosis in frog; formation and fate of ex@mbryonic membrane in
chick; Formation of amnion, allantois and types mficenta in mammals,
organiser phenomenon, regeneration, genetic contodl development,



organogenesis of brain, eye and heart, Aging. Haimo control of
metamorphosis

BHYSICS
SECTION - A

Mechanics, Thermal Physics and Waves and Oscillatis

1. Mechanics — Conservation law. Collisions, impact parametecattering
cross-section, centre of mass and lab systems witmsformation of physical
guantities, Rutherford Scattering. Motion of a retkinder constant force field.
Rotating frames of reference, Coriolis force. Matiof rigid bodies, Dynamics
of rotating bodies, Moment of inertia, Theorem drallel and perpendicular
axes. Moment of inertia of sphere, ring, cylinddisc. Angular momentum.
Torgue and precession of a top, Gyroscope. Cenfmates. Motion under
inverse square law, Kepler's Laws, Motion of Sated (including
geostationary). Galileann Relativity, Special Theaf Relativity, Michelson-
Morley Experiment, Lorentz Transformations — adaititheorem of velocities.
Variation of mass with velocity. Mass-Energy equerece. Fluid dynamics,
streamlines, Reynold number, Viscosity, Poiseull&smula for the flow of
liquid through narrow tubes, turbulence, BernowlliEquation with simple
applications.

2. Thermal Physics — Law’s of thermodynamics, Entropy, Carnot’s cycle
Isothermal and Adiabatic changes, ThermodynamiceRwals, Helmboltz and
Gibbs functions, Maxwell’s relations. The clausiclspeyron equation,
reversible cell, Joule-Kelvin effect, Stefan-Boltamm Law. Kinetic Theory of
Gases, Maxwell’s Distribution Law of Velocities, &igartition of energy,
specific heats of gases, mean Free path, Browniamtiavi. Black Body
radiation, specific heat of solids Einstein and Bebtheories, Wein’s Law,
Planck’s Law, solar constant. Saha’s theory of mh@&ionization and Stellar
spectra. Production of low temperatures using aali@bdemagnetization and
dilution refrigeration. Concept of negative tempterra.

3. Waves and Oscillations—- Oscillations, simple harmonic motion. Examples
of simple harmonic motion : mass, spring and LCcuits. Stationary and
traveling waves, Damped harmonic motion, Forcediltz#oon and Resonance.
Sharpness of resonance. Wave equation, Harmoniwatisok, Plane and
Spherical waves, Superpositions of waves, Two predpailar simple harmonic
motions — Lissajous figures, Fourier analysis ofipéic waves — square and
triangular waves. Phase and Group velocities, Be&tgygen’'s principle,
Division of amplitude and wavefront, Fresnel Bipnis Newton’s rings,
Michelson interferometer, Fabry-Perot inter-feropreDiffraction-Fresnel and
Fraunhofer. Diffraction as a Fourier Transformatidfresnel and Fraunhofer
diffraction by rectangular and circular apertur@sffraction by straight edge,
Single and multiple slits. Resolving power of gratiand Optical Instruments.



Rayleigh criterion. Polarization, production and tBetion of polarized light
(linear, circular and elliptical). Brewster’'s lawjuyghen’s theory of double
refraction, optical rotation, Polarimeters. Las@usces (Helium-Neon, Ruby,
and semi-conductor diode). Concept of spatial amanporal coherence.
Holography, theory and applications.

SECTION - B

1. Electricity and Magnetism — Coulomb’s law, Electric Field. Gauss’s Law,
Electric potential. Poission and Laplace equatibsrshomogeneous dielectric,
uncharged conducting sphere in a uniform field, pocharge and infinite
conducting plane. Current electricity : Kirchofflaws and its applications :
Wheatstone bridge, Kelvin’s double bridge, Careysteo’'s bridge. Bio-Savart
law andn applications, Ampere’s circuital law and applications, Magnetic
induction and field strength, magnetic shell. Magadield on the axis of a
circular coil. Helmboltz coil. Electromagnetic inclion, Faraday’s and Lenz’s
law, Self and Mutual inductances, Alternating cumiee L.C.R. circuits, series
and parallel resonance circuits, quality factor. XWell’'s equations and
electromagnetic waves, Transverse nature of elecgnetic waves, Poynting
vector. Magnetic fields in matter : Dia, Para, FerrAntiferro and
Ferrimagnetism (Qualitative approach only), Hyssse

2. Modern Physics— Bohr’s theory of hydrogen atom. Electron spimpti©al
and X-ray Spectra. Stern-Gerlach experiment andiagpguantization. Vector
model of the atom, spectral terms and fine struetofr spectral lines. J-J and L-
S coupling. Zeeman effect, Pauli's exclusion prpiei spectral terms of two
equivalent and non-equivalent electrons. Gross famel structure of electronic
band spectra. Raman effect, Photoelectric effeam@ton effect DeBroglie
waves. Wave-Particle duality, uncertainty principlpostulates of quantum
mechanics. Schrodinger wave equation with applaratio (i) particle in a box,
(i) motion across a step potential. One dimensidmamonic oscillator eigen
values and eigen functions. Radioactivity, Alpha&td and gamma radiations.
Elementary theory of the alpha decay. Nuclear mgdienergy. Mass
spectroscopy, Semi empirical mass formula. Nuclearding energy. Mass
spectroscopy, Semi empirical mass formula. Nucldemsion and fusion.
Elementary Reactor Physics, Elementary particlesl @neir classification,
strong and weak Electromagnetic interactions. lrtaccelerators, cyclotron.
Linear accelerators. Elementary ideas of Supercotidity.

3. Electronics — Band theory of solids, conductors, insulatorsd an
semiconductors. Intrinsic and extrinsic semicondust P.N. Junction.
Thermistor, Zener diodes, reverse and forward aBeN. junction, solar cell.
Use of diodes and transistors for rectification, plifiication, oscillation,
modulation and detection of r.f. waves. Transisteceiver. Television. Logic
Gates and their truth table, some applications.



4. ANIMAL HUSBANDARY AND VETERINARY SCIENCE
SECTION - A

A. Animal Nutrition
1. Energy nutrition — Energy sources, energy metabolism. Requirements
of energy for maintenance and production of milkeaty eggs and pork,
energy evaluation of foods. Protein nutritions — Sources of protein,
digestion and metabolism of protein, Protein evélua Requirement of
protein for maintenance and production, Energy t@iroratio in a ration.
3. Mineral nutrition - Sources, function, deficiency symptoms,
requirements for animals and their relationshiphwittamins.

4. Vitamins, Hormones and Feed additives- Sources, function, deficiency
symptoms, requirements and interrelationship witimenals. 5.Applied
nutrition — Evaluation of feeding experiments, digestibilagd balance
studies, Feeding standards and measures of feedgendlutrient
requirement for growth, maintenance and producti®alanced ration. 6.
Ruminant nutrition — Nutrient and their metamolism with reference to
milk production and its composition. Nutrient regements and feed
formulation for calves, heifers dry and milking cevand buffaloes. 7.
Non-ruminants nutrition — Nutrient and their metabolism and special
reference to meat and egg production. Nutrient meqoents and feed
formulation for layer, broiler and pig.

B. Animal Physiology
1. Growth and animal production — Parental and Post natal growth,
maturation, growth curves, measures of growth, destaffecting growth,
body composition and meat quality. ®lilk production — Hormonal
control of mammary development. Milk secretion ammdlk ejection,
composition of milk of cows and buffaloes. Animal Reproduction —
Male and female reproductive organs, their compéosi@md functions. 4.
Digestive physiology — Organs of digestion and their functions.
Digestion of carbohydrates, protein and fat in roarts and non-
ruminants. 5Environment Physiology — Physiology relations and their
regulation mechanism of adaptation, environmentactdrs and
regulatory mechanism involved in animal behaviouviethod of
controlling climatic stress. 6.Semen quality, preservation and
artificial inseminations — Components of semen, composition of
spermatozoa, physical and chemical properties a@cwdpted semen,
semen preservation, composition of diluents, speconcentration,
transport of diluted semen, deep freezing technsque



Livestock Production and Management

1. Commercial dairy farming — Comparison of dairy farming in India
with advanced countries. Dairying under mixed fargmi and as
specialized farming, economic dairy farming, stagtiof dairy farm,
capital and land requirement, organisation of ddayms, procurement
of goods, opportunities in dairy farming, factorstermining the
efficiency of dairy animals, herd recording, budggt cost of milk
production, pricing policy, personnel management. General
Management — Management of livestock (pregnant, and milkingwvs,
newly born calves), livestock records, principled clean milk
production, economics of livestock farming. Housifgg livestock and
poultry, General problems of sheep, goat, pigs padltry management.
3. Feeding management- Developing practical and economic ration for
dairy cattle, supply of green fodder throughout tfear, Land and fodder
requirement of dairy farms, Feeding regimes for,drgung stock, bulls,
heifers and breeding animals. Management of animals under
drought condition — Feeding and management of animals under drought,
flood and other natural climatics.Milk and milk products technology
1.Milk Technology — Organization of rural milk procurement, collearti
and transport of raw milk. Quality, testing and djireg of raw milk,
Quality storage grade of whole milk, skimmed milknda cream.
Processing, packing, storing, distributing, markgtidefects and their
control and nutritive properties of the followingilks: Pasteurized,
standardized, Toned, double toned, sterilized, hgemized,
reconstituted, recombined and flavoured milk. Crdtuand their
management, Yoghurt, Dahi, Lassi, Srikhand, legahdards, sanitation,
Requirement for clean and safe milk and for thekngplant equipments.
2. Milk product technology.

SECTION B

Genetics and Animal Breeding

1. Animal Genetics — Mitosis and meiosis, Mendelian inheritance,
deviations to Mendalian genetics, Expression of ggnLinkage and
crossing over, sex determination, sex influencedd asex limited
characters, Blood groups and polymorphism, chromusoaberrations,
Gene and its structure DNA as a genetic materi&hnegic code and
protein synthesis, Recombinant DNA technology, Mioias, types of
mutations, methods for detecting mutations and maoma role. 2.
Population Genetics applied to animal breeding— Quantitative Vs
Qualitative traits, Hardy Weinbery law, Populati®s Individual, Gene
and genotype frequency, Forces changing gene fregyeRandom drift



and small populations, Inbreeding, methods of eating inbreeding co-
efficient, system of inbreeding. Effective poputati size, Breeding
value, estimation of breeding value, dominance apdstatic deviation,
partitioning of variation genotype environment cgation and genotype
environment interaction. Breeding system- Heritability, repeatability
and genetic and phenotypic correlations, their mdghof estimation and
precision of estimates, Aids to selection and theslative merits,
individual pedigree, family within family selectipnprogeny testing,
methods of selection, basis of selection. Respdosseelection and its
measure, selection differential, siroindex, selewctindex, recurrent and
reciprocal recurrent selection, establishment o r&eed, inbreeding,
out breeding, upgrading, hybridization, crossbregdiout crossing.

Health and Hygiene

1. Anatomy of ox and fowl.Histological techniqueBgezing paraffin
embedding etc. preparation and staining of blookin.fi2. Common
histological stain and embryology of cow. 3. Physgy of blood and its
circulation, digestion, respiration, excretion, endne gland in health
and diseases. 4. General knowledge of pharmacoéogl therapetics of
drugs. 5. Veterinary-hygeine with respect of waitsr, and habitation. 6.
Milk hygiene.

Animal diseases

1. Immunity and Vaccination - Principles and methods of
immunization of animals against specific diseaségrd immunity,
disease free zones, zero disease concept, chemygdprofhr 2. Diseases
of cattle, buffalo, sheep and goats- Etiology symptoms, diagonosis,
prevention and control and treatment of the followidiseases : Anthrax,
haemorrhagic septicaemia, Black quarter, mastitidherculosis, johns
disease, Foot and mouth disease, Rinder pest ral@splosmosis,
Trypnasomiasis Faciolisis, Milk fever and Tympasiti3. Disease of
poultry — Etiology, symptoms, diagonosis, prevention, cohtand
treatments of Ranikeht disease, Fowl pox, Avianctsis complex
Marek’'s disease and gumboro disease.Ddsease of Swine— Swine
fever, hogcholera. SDisease of Dog- Canine distemper, Parvo disease,
Rabies in pets in relation to human health.

Veterinary Public health

1. Zoonoses— Classification, definition, role of animals armdrds in
prevalence and transmission of Zoonotic disease. V2&terinary
Jurisprudence — Rules and regulations for improvement of anirals
guality and prevention of animal diseases. Matariahd methods for
collection of samples for veterolegal investigagoB. Duties and role of
veterinian in slaughter house to provide meat tlsafproduced under
ideal hygienic conditions. 4. By-products from sghter houses and



their economic utilization. 5. Method of collectiopreservation and
processing of hormonal glands for medicinal use.

E. Extension
Basic philosophy, objectives, concept and prinesplof extension,
different methods adopted to educate farmers umndeal conditions.
Generation of technology, its transfer and feed kbaBroblems and
constraints in transfer of technology, Animal hustey programmes for
rural development.

5. MATHEMATICS
SECTION - A

Linear Algebra — Vector space, bases, dimension of a finitelyegated space,
Linear transformations, Rank and nullity of a limemansformation, Cayley
Hamiliton theorem, Eigen values and Eigen vectoMatrix of a linear
transformation, Row and column reduction. Echeloornf. Equivalence,
Congruence and similarity. Reduction to canonicarnfs. Orthogonal,
symmetrical, skew-symmetrical, unitary, Hermitiannda skew-Hermitian
matrices — their eigen values, orthogonal and ugitaduction of quadratic and
Hermitian forms. Positive definite quadratic formSimultaneous reduction.
Calculus — Real numbers, limits, continuity, differentialbyy Mean value
theorems, Taylor’'s theorem, indeterminate forms,xMwa and Minima. Curve
Tracing, Asymptotes. Functions of several variaplgmrtial derivatives,
maxima and minima, Jacobian, Definite and indeg&nintegrals, Double and
triple integrals (techniques only), Application Beta and Gamma Functions.
Areas, Volumes, Centre of gravityAnalytical Geometry of two and three
dimensions— First and second degree equations in two dinoerssin Cartesian
and polar coordinates, Plane, sphere, parabololidpd6id, hyperboloid of one
and two sheets and their elementary propertiesy€aiin space Curvature and
torsion. Frenet’s formulae.

Differential Equations — Order and Degree of a differential equation,
differential equation of first order and first degr, variables separable.
Homogeneous, linear and exact differential equatiobDifferential equations
with constant coefficients. The complementary fuoct and the particular
integral of &, cos ax, sin ax, % € cos bx, &, sin bx.Vector Analysis —
Vector Algebra, Differentiation of vector functiomf a scalar variable,
Gradient, divergence and curl in Cartesian, cylioadlr and spherical
coordinates and their physical interpretation. Higlorder derivatives. Vector
identities and vector equations, Gauss and StokeflemsTensor Analysis—



Definition of a Tensor, Transformation of coordieat contravariant and
convariant tensors. Addition and multiplication ¢énsors, contractioan of
tensors. Inner product, fundamental tensors, Caffist symbols, convariant
differentiation, Gradient, curl and divergence ensor notationStatistics —
Equilibrium of a system of particles, work and puoti@l energy. Friction.
Common Catenary. Principle of Virtual work. Stabyli of equilibrium.
Equilibrium of forces in three dimensionBynamics — Degree of freedom and
constraints, Rectilinear motion. Simple Harmonic timoo in a plane.
Projectiles, Constrained motion, work and energyotidn under impulsive
forces. Kepler's laws. Orbits under central forcédotion of varying mass.
Motion under resisting mediumHydrostatics — Pressure of heavy fluids.
Equilibrium of fluids under given system of forceSentre of pressure. Thrust
on curved surfaces. Equilibrium of Floating bodiegbility of equilibrium and
pressure of gases, problems relating to atmosphere.

Section B

Algebra — Groups, subgroups, normal subgroups homomorpho$ngroups,
guotient groups, Basic isomorphism theorems. Syldworems. Permutation
Groups. Cayley’s theorem. Rings and ideals, Priacipleal domains, unique
factorization domains and Euclidean domains, FiElkdensions, Finite fields.
Real analysis— Metric spaces, their topology with special refece to R
sequence in metric space. Cauchy sequence completenCompletion,
continuous functions, Uniform continuity, Propedi®f continuous functions
on Compact sets. Riemann stieltjes Integral, Impropntegrals and their
conditions of existence. Differentiations of furmts of several variables.
Implicit function theorem, maxima and minima. Abstd and Conditional
Convergence of series of real and Complex termsarR@gement of series,
Uniform convergence, infinite products. Continuitydifferentiability and
integrability for series, Multiple integralsComplex Analysis — Analytic
functions, Cauchy’s theorem, Cauchy’s integral fatay power series, Taylor’s
series, Singularities, Cauchy’'s Residue theorem &htour integration.
Partial Differential Equations — Formation of partial differential equations.
Types of integrals of partial differential equatsorof first order, Charpits
method, Partial differential equation with constardefficients.Mechanics —
Generalised Coordinates, constraints, holonomic rmovd-holonomic systems, D
‘Alembert’s Principle and Langranges’ equations, ivent of inertia, Motion of
rigid bodies in two dimensionsHydrodynamics — Equation of continuity,
momentum and energy, inviscid flow theory — Two dmsional motion,
streaming motion, Sources and Sinkéumerical Analysis — Transcendental
and polynomial Equations — Methods of tabulationselstion, regula-falsi,
secants and Newton-Rephson and order of its comrarg, Interpolation and
Numerical Differentiation.



6. CHEMISTRY
GEION - A

Atomic Structure — Bohr’'s model and its limitations, de Broglie eqwn,
Heisenberg uncertainty principle, quantum mechanioperators and the
Schrodinger wave equation, physical significance wdve function and its
characteristics (normalized, orthogonal), radiadtdbution and shapes od s, p,
d and f-orbitals, particle in a one-dimensional pbapuantization of electronic
energies (qualitative treatment of hydrogen atoRauli’'s exclusion principle,
Hund’s rule of maximum multiplicity, Aufbau princi@. Electronic
configuration of atoms, Long form of Periodic tabteluding translawrencium
elements. Periodicity in properties of the elemestsh as atomic and ionic
radii, ionization potential, electron affinity, elegonegativity and hydration
energy.

Nuclear and Radiation Chemistry — Structure of nucleus (shell model),
nuclear forces, nuclear stability N/P ratio, nucldanding energy. Kinetics,
detection and measurement of radioactivity, Artdic transmutation of
elements and nuclear reactions, nuclear fissionu&dn, radioactive isotopes
and their applications. Radio carbon dating, Eletaen ideas of radiation
chemistry, radiolysis of water and aqueous solwtjamit of radiation chemical
yield (G-value), Fricke’s dosimetry.

Chemical Bonding — Valence bond theory (Heitler-London and PaulBlgter
theories), hybridization VSEPR theory and shapes soinple inorganic
molecules. Molecular orbital theory, bonding, noorlding and anti-bonding
molecular orbitals, molecular orbital energy levelagrams for homo and
hetero nuclear diatomic molecules, bond order, beemyith and bond strength,
sigma and pi-bonds, hydrogen bond, characterisifaovalent bond.

Chemistry of s- and p-Block Elements- General properties of s- and p-block
elements, chemical reactivity of elements and groepds, chemical behaviour
with respect to their hybrids, halides and oxides.

Chemistry of Transition Elements — General characteristics, variable
oxidation states, complex formation, colour, magneind catalytic properties.
Comparative study of 4d and 5d transition elemenith their 3d analogues
with respect to their ionic radii, oxidation steded magnetic properties.
Chemistry of Lanthanides and Actinides— Lanthanide contraction, oxidation
states, Principles of separation of lanthanides awctinides. Magnetic and
spectral properties of their compounds.



Coordination Chemistry — Werner's theory of coordination compounds,
IUPAC system of nomenclature, effective atomic nemipEAN) Isomerism in
coordination compounds. Valence bond theory andimstations, Crystal field
theory, Crystal field splitting of d-orbitals in tahedral, tetrahedral and square
planar complexes. Dq and factors affecting its maghe, calculation of Crystal
field stabilization energies (CFSE) fof tb o week and strong field octahedral
complexes, spectrochemical series. Electronic speof 3d-transition metal
complexes, types of electronic transitions, selattirules for electronic
transitions, spectroscopic ground states fotadd'® systems.

Bio-inorganic Chemistry — Essential and trace elements in biological
processes, Metalloporphyrins with special referentoe haemoglobin and
myoglobin. Biological role of alkali and alkalineagh metal ions with special
reference to C%.

Preparation, Properties and Uses of the followingrHorganic Compounds—
Heavy water, boric acid, diborane, hydrazine, hygiamine, potassium
dichromate, potassium permanganate, (Ce(IV) sukphand titanium (lI1)
sulphate.

Polymers — Number average and weight average, sedimentatioght
scattering, viscocity and osmotic pressure methddsding molecular weight
of polymers.

SECTION - B

General Organic Chemistry — Electronic displacement - inductive,
electromeric and messomeric effects, Conjugationd amyperconjugation.
Resonance and its application to organic compounddectrophiles,
mucleophiles, carbocations, carbanions and fredcedsl Organic acids and
bases. Effects of structure on the strength of nigacids and bases. Hydrogen
bond and its effect on the properties of organimpounds.

Concepts of Organic Reaction Mechanism— Mechanism of addition,
substitution, elimination reactions and moleculararrangements. Mechanism
of electrophilic and nucleophilic aromatic substititn. Mechanism of the
following reactions; Aldol condensation, Claisenndensation, Beckmann re-
arrangement, Perkin reaction, Reimer-Tiemann reac¢tCannizzaro’s reaction,
Friedel-Craft’s reaction, Reformatisky’s reactiomda Wagner-Meerwein re-
arrangement.

Aliphatic Compounds — Chemistry of simple organic compounds belongiog
following classes with special reference to the hewmidsms of the reactions
involved therein ; alkanes, alkenes, alkynes, alkglides, alcohols, ethers,
thiols, aldehydes, ketones, B-unsaturated carbonyl compounds, acids and
their derivatives, amines, aminoacids, hydroxyldsci unsaturated acids and
dibasic acids. Synthetic uses of malonic estert@aeetic ester, Grignard’s
reagent, carbine, diazomethane and phosphoranes.

Carbohydrates — Classification, configuration and general reantiof simple
monosaccharides. Osazone formation, mutarotatioyranpse and furanose



structures. Chain lengthening and chain shortenimgaldoses and ketoses.
Interconversion of glucose and fructose.

Stereochemistry and Conformations— Elements of symmetry, optical and
geometrical isomerism in simple organic compounalssolute configuration (R
& S), Configurations of geometrical isomers, E &ndtations. Conformations
of mono and disubstituted cyclohexanes. Boat amarciorms.

Aromatic Compounds — Modern structure of benzene ; concept of aroaiiti
Huckel rule and its simple application to non-bemaiel aromatic compounds.
Activating and deactivating effect of substituembgps, directive influence.
Study of the compounds containing following groupsattached to the alkyl
and benzene ring— Halogen, hydroxyl, nitro and amino groups. Swpit
acids, benzaldehyde, salicyldehyde, acetophenoeaz®&ic, salicylic, phthalic,
cinnamic and mandelic acids.

Naphthalene and Pyridine— Synthesis, structure and important reactions.
Alkaloids — General methods of structure elucidation of lkids, chemistry of
nicotine.

Organic Polymers — Mechanism of polymerization, polymers of induskr
importance, synthetic fibres.

Chemistry of Living Cells — A brief introduction, chemical constituents, Icel
membrance, acid-base balance. Diffusion and activensport. Donnan
membrance equilibria.

Enzymes and Coenzymes- Nomenclature and characteristics, factors which
affect enzyme activity.

NMR Spectroscopy — Principle of PMR, chemical shift, spin-spin cading,
interpretation of PMR spectra olf simple organicletules.

Evaluation of Analytical Data — Errors, accuracy and precision, Relative and
standard deviation, rejection of doubtful obserwas, t-test, Q-test.

Solvent Extraction — Distribution law, Craigs concept of counter —rrant
distribution, important solvent extraction systems.

Chromatography — Classification of chromatographic techniques,neyal
principles of adsorption, partition ion exchangeappr and thin layer
chromatography.

Environmental Chemistry — Air pollutants and their toxic effects, depleatiof
ozone layer Effects of oxides of nitrogen fluoromtdcarbons and their effect
on ozone layer, Greenhouse effect, Acid rain.

BOTANY

SECTION - A



Microbiology,Plant  pathlogy,Plant diversity and Morphogenesis.1.
Microbiology: — Microbial diversity, elementary idea of microbogy of air,
water and soil, a general account of microbal ibfat and immunity,
application of microbiology with reference to agriture, industry, medicine
and environment. 2Plant Pathology — Important plant diseases caused by
viruses, bacteria, algae, fungi and nematodes gptdcial reference to root blot
of crucifers, tobacco mosaic, leaf curl of papagdrus canker, leaf blight of
paddy, rust of tea, rust of wheat, smut of barleye blight of potato, red rot of
sugarcane and wilt of arhaB.Plant Diversity — Classification, structure,
reproduction, life cycles and economic importandevimuses, bacteria, algae,
fungi, bryophytes, pteridophytes and gymnospermscluiding fossils,
morphology of root, stem, leaf, flower and seed,co®lary growth;
embryology-microsporogenesis and male gametophytegasporogenesis and
female gametophyte, fertilization, embryo and enposn development
principles of taxonomy, modern systems of classificn of angiosperms, rules
of botanical nomenclature, biosystematics, distisging features of the
families — Renunculaceae, Magnoliaceae, Brassiaacewmlvaceae, Fabaceae,
Rosaceae, Apiaceae, Cucurbitaceae, SolanaceaegAadhceae, Verbenaceae,
Lamiaceae, Asteraceae, Apocyanaceae, Euphorbiadeaeaceae, Poaceae and
Orchidaceae. Morphogenesis— Correlation, polarity, symmetry, totipotency,
differentiation and regeneration of tissues andamsy morphogenetic factors,
methods and applications of cell, tissue, organ gmwdtoplast cultures,
somaclonal variations, somatic hybrids and cybrids.

SECTION - B

1. Cell Biology — Cell as structural and functional unit of lifeltrastructure of

eukaryotic and prokaryotic cells, structure anddtion of plasma membrane,
endoplasmic reticulum, chloroplasts, mitochondriapsomes, golgi bodies and
nucleus; cell cycle, mitosis and meiosis, chromoabmmorphology and

chemistry, numerical and structural changes in olosomes and their
cytological and genetical effects.

2. Genetics— Mendal’s law of inheritance, interaction of gendinkage and

crossing over, genetic recombination in fungi, cgbacteria, bacteria and
viruses, gene mapping, sex linkage, determination sex, cytoplasmic

inheritance of plastids; development of geneticsl ayjene concept, genetic
code; molecular genetics — DNA as genetic matesalucture and replication
of DNA, role of nucleic acids in protein synthesidranscription and

translation) and regulation of gene expression, atiah and evolution; DNA

damage and repair, gene amplification, gene regearent, oncogene; genetic
engineering-restriction enzyme, cloning vectors RpB22, pTi, lambda phage),
gene transfer, recombinant DNA, genomic librarieqplication of genetic

engineering in human welfare.



3. Physiology and Biochemistry — Water relation of plants — absorption,
conduction of water and transpiration; mineral miudn and ion transport,

translocation of photosynthates, essential micrd amcroelements and their
function; chemistry and classification of carbohgths; photosynthesis —
mechanism and importance, factors affecting phottsgsis, C3 and C4 carbon
fixation cycle, photorespiration; plant respiraticand fermentation, Kreb’s

cycle; enzymes and co-enzymes, mechanism of enzwectéon; secondary

metabolites (alkaloids, steroids, terpenes, lipidsjrogen fixation and nitrogen
metabolism, structure of protein and its synthegi$ant growth — growth

movements and senescence, growth hormones and lyrosgulators — their

structure, role and importance in agriculture amaticulture; physiology of

flowering, sexual incompatibility, seed germinatiand dormancy.

4. Ecology — Scope of ecology, ecological factors, plant camities and plant
succession; concept of biosphere; ecosystem — tstreicand function, abiotic
and biotic components, flow of energy in the ecdasys applied aspects of
ecology — natural resources and their conservatemangered, threatened and
endemic taxa; pollution and its control. &conomic Botany — Origin of
cultivated plants study of plants as sources ofdfdicbre, timber, drugs, rubber,
beverage, spices, resin and gums, dyes, essentilsl, @esticides and
biofertilizers, ornamental plants, energy plantatand petrocrops.

BGEOLOGY
SEION - A

1. General Geology— Energy in relation to geodynamic activities. @ni and
interior of the Earth. Dating of rocks by variousethods and age of Earth.
Radio-activity and its application to geologicaloptems. Volcanoes — causes
and products, volcanic belts. Earthquakes — causkiscts, distribution and its
relation to volcanic belts. Geosynclines and thelassification, island arcs,
deep sea trenches and midoceanic ridges, sea-fgpoeading and plate
tectonics; isostasy, Mountains — types and origdrigin of continents and
oceans. An outline of continental drift.

2. Geomorphology — Basic concepts and significance. Geomorphic gsses
and parameters. Geomorphic cycles and their ineggtion, Relief features,
topography and its relation to structures and litlgy. Major landforms,
Drainage systems, Geomorphic features of Indiarcentinent.

3. Structural Geology — Stress and strain ellipsoid, and rock deformatio
Mechanics of folding and faulting. Linear and planstructures and their
genetic significance. Petrofobric analysis, its g representation and
application to geological problems. Tectonic franoel of India.



4. Palaeontology- Micro and macro-fossils. Modes of preservatiard autility
of fossils. General idea about classification andmenclature. Organic
evolution and the bearing of palaeontological sésdion it. Morphology,
classification and geological history including éwoonary trends of
brachiopods, bivalves, gastropods, ammonoids, lrits, echinoids and corals.
Principle groups of vertebrates and their main nh@ipgical characters.
Vertebrate life through ages. Dinosaurs, Detaileddyg of evolution of horses,
elephants and man. Gondwana flora and its impodafidypes of microfossils
and their significance with reference to petroleexploration.

2. Stratigraphy — Principles of stratigraphy, stratigraphic cldgsition and

nomenclature. Standard stratigraphical scale. Dedaistudy of various
geological system of Indian subcontinent. Boundprgblems in stratigraphy,
Pre-Cambrian and Cambrian, Permian Triassic, cextas Tertiary and
Neogene — Quarternary Correlation of the major &amdformations with their
world equivalents. An outline of the stratigraphfyv@arious geological systems.
Brief study of climates and igneous activities imdian subcontinent during
geological past. Palaeogeographic reconstructions.

SECTION - B

1. Crystallography — Crystalline and non-crystalline substances, spgroups.
Lattice symmetry, Classification of crystals int®2 Xlasses of symmetry,
International system of crystallographic notatiotdse of stereographic
projections to represent crystal syhmmetry, Twimgniand twin laws. Crystal
irregularities, Applications of X-rays for crystatudies.

2. Optical Mineralogy — General principles of optics, isotropism and
anisotropism, concepts of optical indicatrix. Plaomism, Birefringence and
interference colours, and extinction, Optical oteion in crystals, Dispersion
optical accessories.

3. Mineralogy — Elements of crystal chemistry, types of bondinigsic radii,
coordination number, isomorphism, polymorphism ampd$eudomorphism.
Structural classification of silicates. Detailedu@y of rock forming minerals,
their physical, chemical and optical properties amsgs, if any. Study of the
alternation products of these minerals.

4. Petrology — Magma, its generation, nature and compositiompe phase
diagrams of binary and ternary systems and thegnificance. Bowen’s
Reaction Principle. Magmatic differentiation andsiusilation. Texture and
structure and their petrogenetic significance. Gifasation of igneous rocks.
Petrography and petrogenesis of import rock typkdralia; granites, alkaline
rocks, charnockites, anorthosite and Deccan basRitscesses of formation of



sedimentary rock. Diagenesis and lithification. Tlees and structures and
their petrogenetic significance. Classifications#dimentary rocks, clastic and
non-clastic. Heavy minerals and their significandelementary concept of
depositional environments, sedimentary, facies pralenance. Petrography of
common rock types. Metamorphic processes and typkesmetamorphism.

Metamorphic grades, zones and facies. ACF, AKF ahEM diagrams.

Textures, structures and nomenclature of metamarpbck. Petrography and
petrogenesis of important rock types.

5. Economic Geology- Ore, Ore mineral and gangue, tenor of ores. &ses

of formation of mineral deposits. Common forms astructures of ore deposits.
Classification of ore deposits. Control of ore dspimn. Metallogenetic

epocks. Study of important metalliferous and nontatiderous deposits in oil

and natural gas fields, and coal fields of Indian®ral wealth of India. Mineral

economics. National mineral policy. Conservatiom ariilization of minerals.

6. Applied Geology — Essentials of prospecting and exploration teghbas.
Principal methods of mining. Sampling, ore dressamgl mineral beneficiation.
Geological considerations in Engineering works; Bamunnels, Bridges and
Roads. Elements of soil and groundwater geology gadchemistry. Use of
aerial photographs and satellite imageries in ggi@l@l investigations.
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erTfegsd fagatwor @ gdfis ford 9 9 @i g§¢ §8 uRspd yfawy
qqT IFB! AHATAAT | LEX BT IUIIT |

A &1 ga: GER : TS, RUIS HRAT, Fhad yfpar 4 Ffear @1
g G |

IRy 91 faeedvor @ grEfdTed LR USTBE, AW HU GTHRUN Bl
GARATL, LL (1) # Ffear &1 RuId &3A1| uR=ras grafisar qeir
LR US=8ET LALR (1) Wq=adl &I q& ORI, LR UseBal Bl
AqHATHAT, URIAAT BT AR ATHAT |

ATAT FHY HUSRYT . GihIdl A, IfiHrd gaArgl | fHger,
gRadf 98 aTed WUST BT YL, BT Uhd HIAT dl Iorde,
ARIATRAT, PeT B ATdTH HIAAIIAT |

TIRY W9 : $rAl g uRATAD BT ATTHR, YH®Y B1A, THIHI]
ERIEZRINGE

®e IART g gHfed faveivor - YAfes Law, R srqars,
qrEd 9d BT fardwor, SR agare, sfvafdaal o1 geard,
frg==o7 |RFA1Y, Yfhar gar |

6T JTHATHAT © el ATdd dqT Bifes T, URWRSE {HaTedd U &
HIAR AR ATHAT, YITE ARV [AeTAY & ARIHA H AqHATHAT, BT
R uRadd, I=9 4R SgdHardHdr |

AHAd : UgTe]  Ifl BRD, YACC Hf¥d LL (1) USwT
IURTBIRD, I Jad He IR |
3 STeT 9N

Fare Yurferdr « Hare H1egq qol S9! faf¥sedny |

Aodl & dcd : gonfaal &1 giffexer| LTI gonfaar qen gafiafor
faferar, Fvregar dem argfzes uRafdal &1 GHe, F9regdar €<
&, AT &3 H Irgfed yfeamen &1 faavor, 7if9ar vs @ge
gfehary |

AT FIdl DI AISTAT : JIAT T IUN, FId HE dbAld oA
BHHA e, AT ®e, e EHe qAT THIF e, HATATHIUI,
TG dc, DPCM, dEIUIH TAT dgLUIHIA PCM Hdhd, ol
ATYRTTT ToAT Aqdhad socl ATuRadd, AT faures agiom,
HABTceTd TDM T A HIT TDM |

ATUNAAT : SABI ATALIDBAT, el PAM ddH+Ih, Al PSK  DPSK,
QPSK <3TgfT f1%e &1 &A1, M-ary-FSK|

gisds Hobd grashdl : FAE T FHTegdl, s, tRER Fqe YHR
®T  JATARETdA, HTPN fRucsd  Jquflads  AFqTd v,
URIOR Fae, gAl qAT M-ary JTaRgdd H FfEAT, I1SI & AT PAM |




ABII FIR YUMTAIT § ATG AVHT FHABIOT BT IR=FY, 1T JUIsT
deIdpl b1 afR=gd, AFETad dom o ARErad dh1s |

4 JABIIT Ahd YHHT

gordh JHY Fahd dAT YUl : YoIdh |AHY Adbd JIqHd s ugiy
foread gomell, Rerdr, IRgGd ReRTH | Tord H=dT AHIHRO, Yordh
|HY YUNTAAT TAT Abdl &1 AR a3 ufaqwyer, HReR ®UTdR &
AT o1, Fad 99 God o1 e | fgfadia sgHd qem gormed |
Z $UYTAR @ z WUTdR, Ul z wular yHg dm o, Yomel T,
fgfadig wurax |

gerh HRIR WUTAR : ATAd ATHAT BT UfAHUI, gord HRIAR
FEAT, z wUAR &1 e, dffa gersr gl &1 wmRkerR
gfawyor, gere hRAR WUTAR | DFT & [0, DFT &1 SUIIT B 8T
rd g |

U8 ART dAl ABIY e d $HT ATPs Ifawuvl : AT ATl
JATYE HT AHd Jarg AR Yfawyo |

ABII AATAT HT GRIBIU, IR & I HaT AATA FIGATY, =i
TWHY, FIR 9oMferdl & fad 9o 9orel GYAAIY, AGUS HTATHRT
gHTd, ABbIg HUSHI TAT 39d AJIII 8 AT BT YHY |
APy fucd  AfidHed ddhled : WY [FUEdl d IR A
ffRUT®d BT AMMHU, FIR JHIT F¥9gH & IO FIR BT AfH |
fISIS &1 IUIIT B Y USSP, IR TAT FIR FIUTHI B AT |
gerdh |HRSR wUTAY BT AfWHAT MUSTd b1 Ydid T, 99
gcfies MOl # AN BROT | ATYRT d STHAGIDROT | gl 70T,
N 81 |&gr g8g FFT gdie 0Td d A8 Af¥eadiy faar, o
Z WUTaR gdie Tford |

g fRddde  WUIdR @ JTHIHASB AqHAl & fad arfasd ud
HTUS gFiwdr, gaad wa gRRerfy, fgaad DFT dor Sifed
AHAl o oI wUTaR |ee |

5 afk=areid gonfaar

uR=ras yonfaal & sfaegra &1 ufR=d - gfparg qem sf=a: gfehar
Hare - Wfd yde, wigd Yo |

afeRier - uRfRerfaar, feeld, @S, ga:gerR, ARl g &RAl,
TfRTe &gy |

®¥ eI - gfed -yl &1 fearaya, wfa e, wisa
gurterar, wfoRier | fuedr, erd=ifqar, sggi®Ror, IPCc yorrel
qATd |

faSIs 2000 HdX YrEnfir®l : AT FIFFT1, A=TGATAT 17T |




faafva gonferar : fgafka gonfaal & H/w TgT S/W AHUATAT BT
gR=g, AT uf=ras gonfaar dem NFS, NFS, e ud Fgm@ar
UTed Add fHget, faalRka s yonferyt |

6 STCT TR Y Jurmfadr

A WHSYATY, STST TR YUlmel! 379 | Tavgd dcd dder fqef,
AegaR® el |

§d Y7 gUR : A%ddr |cam9d, YUSRUl IhA, §arad fgel, o
JATEMRT Y+: FER, IBHY GIe= de1 oig 975 |

qHad Al =l o wueRr foey, ¥Etdad RAwddr 9 g guR,
TfeRTe | fgedr |

GRETT T FeIfesT : el U FeIiesT &1 Iod o+, JAferaddr der
gfe®Ivr, SQL # GRe Yorferdr, gAfhwr |

SepHra fagef ¢ frew, Srer WX@AT, 9189 WX, SISl W B,
ATART WR qAT ATMMD S STCT ITEMR |

Aora fagef : R¥rew, STer A=A, 9189 d2T ST & 1A | DBM
®T T4, OOBD | UR=y, fqalRa DIs, RTAT DB d2T |fHA DB |

7 HFYTI FIT3H

e IFHIT FFYSR DT JMEI GASH, BIRADBNI Aldd, STl
gfermuor, fReR e wigqrE favg qeAed e v, fdc
TATS A AT HIVIAAR (UR=FY), Yof IS, d8ared JIoid, qb
JEE DY SIANTH, UM UF faWrer ufikuer, ud ST

SHTS |

. arfyareie Wia den Wfd §7sd, «@gsrd: Wfda, a9, yw
gfsq afer, griera wfa deor a=a.gfsa wfa |

. /O |G B Fhoudry, srer A=axvl faferar, gramf¥a 1o,

DMA, <Jael 3fTeMfRd 3I=dxUl, /0 HIEYH, I/O UhHE, Hidd
J[=ANUT AT FhTdA |
. UATH WX & IUTHA &1 gR"ET — THwHad & AHeudAry,
AmIS, faed den drsd, fifeT arsd |
Al PIUTHA AT 9G9I fq4Terd, IFqd dvex ey &7
gR=Ta (G129 aAfHT, FSTae YHHAS qUT Heel YIEHd) |

. IRATAPd YUl T IR=TI | DOS TUT UNIX &I HF Jegg+
(@ATCHD) |

8 HFIYCI HWOlTd qAT WAR : 0S| a7 DOD fwgef, |ra wxa fagef,
LAN, MAN, WAN, ®feT, RafdwT, ISDN, X.25, mH Rl |
9 JEIURD GIYTHA BT fafe




. JIURD  IGTHA BT URFY, B! ATIZIHAl oIl IfUETY,
AT 9&] U <204, JTredIR IUYAMEr, e faura=, @i
qAYd, AT TR |

o fOTIT, sy qrr fAferT, yTeRor, |Ed, YARIgTd, JARIYS |

. H1d  Sffa  wlRdr, sAasA &1d, uR=Taw  denm uRardaw
JTIHTRET, GARTGTS |

o  IIRIMTSR AR Hofl, goya siforar, i siofl, Rer gofy,
T8y ST, Aol fawr |

e 9§ TINMUSR dqAT g&H®UAl, IR A, @ggRd: &1,
gagRd: e Hvft, fRer gem wfaeha afeger  sifevmfRar,
UATISI S GhR gRad |

o ¥ W AfMEHeudr, Hofl ugHE, SIRMAGR [Gaxor, geaal
qerr AT, JeTa 9 FEA |

. U 1 A1 iy S AR BT B9 reyy+, o HAvfl, R Ao,
dares AofY |

o HTYT 3fEFIT : C++, ATeolde YTFH |
10 Yl FIHYATU
GGl BT YR=Y : Hacl FHIET |
dd - AP YUl HAA dAT dArfdbd gRATAT, deg AR, FHEHT
qer fafgarel, 9@ & |, Iford g yad= d2m F@rf-cwnrad |
ey fHqur= ;. 9qzEd g W &l fafer, 49 oRw, 9qzEy
|Aewgdr |AIRPEET, aRAT Y, aqz=a fagen & Fa9, qzaal &1
[ERISEN

%A URTdd, dd AT gerd |HTIdl, HH uiRkadd dIr d4d &I
IeUfT, gerep FTeydt, uRfRerfa S FHred |
J9E UT R :
AL UG AR, U TAT WAL g AREW, Gl &b LU, FHAHAT
Ay, WLl 9 IRTT BT HFYeR YfA®YU, FILl &1 T B,
AeuBTAd a1, areied &1 gdid 7 |
ST TAT HIe AT
afR¥TYT, BT & UPR, AUy, fauguRe, gwgurd, I991, s
aT faudia ®iss e |

RETHH, UIHCH 8 IR, Yo, HifHd ao @15 7fora, |98
Tq 39D AU, 9dF Uq &F BT yR=y |
11 HFYeSI JTIhFa
gR=d : JUANT &, ygeia Jfaaar qen gre oIl JiFaar, ar
gar_ fafdse gfeaar, uyaelq ysHad, ArEs yormell, |feer Il |




IREX_gdlad TG IWTHA gdid Tf0Td — DDA TAT SATRH B
gl AT de SUATHT ThId | "h Scufy ydie wford, e g7
qAqT A= g UM, Al gIad q_AT YT UHHB  AARTHAID,
gF—YRP JTAABIA YT U, dqI8~giithel AT ¥s fhal dTHISD,
gTe Iufxl qT 9asie UshA® A=aRT=Id |

2D H Sy uRads, qa uRRgdd, I, NDC Jgfad qen
FH®Y ATHTE Goferdr, |gad uRkad |
faeIsT doIr ¥l : fAsigT Fheudr, fdel g3 e yRadd ydis
wferd, arsd feafywm gt TG dem wigd—deRd© dem faaiT g
I®1, &7 AT faferar I IS TAT BITH |
fAReUee @ WUs, WU Blsd, f[awdsd ugeld yHhas, wvs A7 |
T e BTSAIR : 9efe fu99®, DAC TAT B ATSH |
3D ®T uR™Y : 3D WATHSI YUMell, 3D UeIH dd-ld Tl 3D
gfRad |
Hffa gfawuor @ feei® 9gys dom s qdd, Y gfawyor,
CSG TeIT B-rep dH1® |
3D g¥ITdAlhA : fazor faferar, gearaais ufRade, 3D # =T
gforAT Fedd oy @ Ul NEM dT gdl ¥d8 gl P ddhHd od s
AT TETs 9B) faferar, w9 ared fafer, sme Suywvs fafer, siwy
faferar |
9P Ud BIATHA : GHMd fHgur, ufafdd, wedar dem |ds
gfawy, B1AC, 8% cIf¥7, 9ag sraied faftral, Ts+as sraresd,
BT BTATHA, ¥ ANE |
SUIITH -1 - wRegR ffdse aadie, «ifas gfea—arfiewor,
RER 3 Agad dare, Rerfas [Aferar, qread, frgd qm yas
fafdse ®1d, gdvc TSA, SUATHAT IA=ARTAIG AT HTHT, ATEH
af¥rmey, fefd uTwy |

12 IR g~ & fHger=

HAobd dAT S9d  GRIRUI : BHRSR FEdl, HRR wUlay, daq
quishd, ATYRT FITH, AT TAT URIA D |

qd a1 fHger= : |gad1, yere Yonfadl &l FHSUdl, YRYe &I
SR, ATALIHAI, TeTdl qAT AILIH &THT |

fawR amufRadd : argfy avisew, Hoil @de, fafirs sruRadasl &1
faaRoT qUT Hd ATILIHATY | AT | DSB, DSBSC, SSB VSB duishA
ATURGd D TAT TSP |




AT ATIRTTT : FM BT 3ITRT qoishd, =ROT ATYRGAA, ATATS BT

9T, FM T JATURad bl B Icuf |

W qmuikagdd : fIgefed gAy, 99 ut9 qn 4§ Ut ddd, PAN,

PWM, PPM, PCM T@IT Socl, JATUREd® & dcd | FDM, TDM, AM T2

FM fSIT uRwe qoIr grwsdl | f[IfR¥redy, fe IR |

13 d® uRuer : |@TIT Yofadl Ud de : gdl, A< TqUal ug

QUTAACIY, FEAT GUTeAdr | fodl U SfTeR d ol |l Yourrell H

gfRRads| gdl, TIFHE—3, ABR—FEIHH, EBCDIC, BIdlRel, ASCII

§e, dc uRgdd, Jfe WIS qAT he JER, FATAAT T 2IHT B |

gdl BT - SIS g Yo & HA 7w, fagd uReAor 494, tF &

P ADhd, &1 & YXdb Fhd, §d1 BT IUAIT PR SiIs g UM, A

TqAqT UC QAT HE&AT YoITferdr |

dd IS I01d U9 dd gR ¢ dd diol Ti01d gHY, ddb disl aiord &7

IYIT B ddb  AfIfdddr w1 FHHI, deg  @IROET, e,

HFcHA, SOP g POS WHY | ATHH SOP JITIH dAT POSTwRY | Hd

qAT FEH §R, §RI &1 g=90T Ugq | §RI & JIISH el

JAH | K AEfTF yfawuer & arfeds &rd, 6 uRafdar d& K

A= BT ST B db BTAT BT AXIDHRIT | FATS T HbhdFITd]

fafer qom d@ &rd HH 2 SUAT fHd W1 grel A AR |

AIFd dPp Uiyl : §IF dAT JqHIAS TP URull Bl FHeudl |

gRI &1 IUAIT B feafafRaa uRuel &1 arsafds w9 7

(W) wgad do fearads yorierdr |

@) Srewufdra ulRyer, ol wgd Yol IIGd, Fdddd, I[UTH, BT

gRad®, |HAT ITadH, FHAT ATdH, TAATHD |

(&) 9gLUID, AIGLUTH, HT YD, HT JIATCP |

(@) A" A=A BT AheyH] |

() d9EIUID, AIGAUID/HE AAED, FAA SUTed /HAdd B
MSI fFTTT BT JAqIAT| §RI BT IUIIT HR &AAT [TRR BT
AU | AITTH, AIHHD ATH, BCD AP / Fdbddd, DRI
AP AT IITDH, LOTH, did LOTHI &g MSI fraal &1 IudiT |
ABITT Th DS |

JAHHPG URUel : AHTdd d JATHTAd IRATAAT B Adheddr Uy

gATw o feuRe qer usw feufiRw, frau walu SasdAr |iikfor,

ey gt @1 fgTrRT qeom |@qg | (d) Wred - () aAgagy

A e ufRuel &1 fIzadvor (1) AFBTAD T0Tdh : JHd—Ad TP,

ATEYS N 0T, Fda 9w ... E) ABTAD TUH : ABTAD TTHI

@ fd K AFFIE BT YA, 99 T0h, g ited aag Tordh, f3rge




e BT IUAIT PR T0TH : FAY FAT HT IYAT HIAd 8T
AIPHH IUTED |

14 Y IYTHA : C, SNSICH! fafdrsedry, vs C YTUTH &1 AT |
(=907 AT 91 iU &1d, s1d fauyg &3

qSTae, Uiged, JIATY qm e |

T gged der g yaed : 79 TR U9 ST WR BIsd Ugd |
AqHAD dAT ITGI8DH Ugd HIgel, Ffe | fHuer|

gd ymHHd : WA yfaeenud, Y wisd AiHdd, de gEIhradl
BT JNETIT |

15 HFYC HTA AL qoIr s o1

gerd BRI, T |

AR Uq Uferdqar dom qus qiagr, geT |

ARE : GIRIRYY, feUBIAD HaRVT IT Ul ATPF, YW HINEH,
AIH BICT AT — FAWT, JATH ATTd [GdRS ge1, de gear qer
AT gl TivTe |

ATYE URATAT : THA BT ATYE IoIF, v 3 fagpa ydie v,
foReT ATy E |

g TOTT dem $9d1 geTdT |

29 B, THE 9 fueHd &1 qEAld, dorde yfawuor, e heq
WY H Afafed w1 qeaiewd, 37 had A uke e ufiad |

14. IgT oI

EUg — I

ufkuer fagia : faga oraua, ST dwnfad, sfeaq arT a4, sfeaw
greearl =194, uRuer fazeivor faferar; FrSar fagawor ; urer fagetyor;
AR STl YHI TAT AT ; &lforehT faeelwor ; RL, RC Ud
RLC URuel ; SITIHIY Tl Jawerl fagedwor ; afgaral gRkuer
gftaa ufkuer, dqfad e aRuer| fgerRe o1 |

Hohd U9 dF : 9dd dld Ud [qaad—ahTel Fobdl Ud a3 b1 Ry
MgFH T PR T3, Faad, AET AqHAT ; FIAT Ud JqDHA
Fax FHIHRON R A1ENRA INRgEH dral feaRk A1 &1 G99 &7
fagatwor| »RY SUTTR, d&™ JUER, IS—HUAR, AT He
Aadl &1 gi=aas vd S9! gyt | faaad sTad=l & gRT Jod
%Y AHdl BT DFT, FFT SATE |




faga graapa grd : Hagdd FHIGRU, URdg AEgH A AR
HAIRoT, AT FIRIY, WHATE RN BI URTEdd Ud  AUad,
FAROT AT : YATHI T JYITHI axT, iy qrem ufaqes, R#er 9 |
qod UG solagii=al : 3If¥eeTvr ud Srale &1 qed ylRuel (48d Ud
Y Haod), A gifoex, 9 &3 g9@ gifoer ud orq
JTFATSS ATHATAD &3 YH1d ¢ifovey, Srars ufkuer : &dd, I,
feseary, srfAfasxer vad  sfdyHafa wermfica, &3 gwrg  ifovex
gaele | ©RT QYU gaeled : Ubdl Ud dgaRUMl, Jddd, AlHITcHD,
gAfaer g erfed ggedl b1 fIalvor, gaeral & ATgiia, srfsar,
Afparcas yags uRuer, fuss, SmEsid qifdad - sidd & fag
AT, Thd cIfoer AR Ifparaas yaetsd fa=arg, wad Sifed vd
ARy gRuer, YRge va Rags fagd ya |

ABIT gAFSIABT © golrg dISTael], el ®aT BT FTAHIHRT,
THER, ABIT FHTHIAT URYLT &, (DTL, TTL, ECL, MOS, CMOS) |
AYFd gRuel ; AHTORT uRuer, wIs uRadd, Aec] WIFIR T
frpIfes | agshie uRuel Fecw=l ud efuery, T Ud fawermud
USiig®, qAlE, dIAfgme agHiua | gfaeel ud grRor ufkge,
qouwy AHII yRad (ADC) Td AdbId god wY ufkddd (DAC) |
|iffETa® WA | ghia gIFaal &1 yIIT dRd gU TP HrIi=aIT
(ROM, PLA, FPGA) |

ol ®UTART : dgd IS oIl wutaver & grd - givta wefiar
d gd Atgel vd fagd Feabig gd, ferwfia ;o afirdevr ud
fersores fagelvor, #HIel &1 yRES ud qfd gz, akenfas
gaTad Ud faeeiver & g ; [Afaaa gerar ; ear aRonfHds
Fear yxor 7 ud qegeifas wefiE o frdteror ua fsares
faeetyor ; wafy fora=or |

eIfdd selag il v fIgd =rad : |iffeards efed giFaar « Sls,
CIfvRER, ¢Ig®, GTO Ud g Jiadrss dAifHdards &3 g+E
cifser—=eifas gfiraerer va gyarad & fagrd, feafRT afRuer, &dr
frraFor fased, 99 uRads - qof afyd va sigfafaa emsieex
IR Ug gdiusl & fagid, DC — DC uRad®, RE™ Ale gwacy, dc
Tq dc HIER ATAT & AATTIH I MTIRHA Adheydl, [qarviig ara
ITAT D ATYAIT |

qoI®wU IR @ Agfeeed WX . dd, fafged ; grfasar, urfaed
B, AIRFH NEd ; ytyewar eyl ; Irgfees dod vd 9 -
|H, Y9, 9aged 9§ dIsls, 9 Aied AdHd UV, ¥ Fbd JqUTd,
MEgH cw ATSAT . ATH-ATgAA : fgdIsE 98 — UHA A
(DSB—SC) Ud UHS WIgs d8| Algddd Ud fqarsas ; Hal 3R




AT ATGAT - FAT AIgAT VG IMgRT AgAT Had, "ol d
I ATgeld, ART ATgAT HAT HATgeIT & fag o= g HHA,
fasgger, tga‘ g | WdTgsd a7 AIgAT (CWM) T3 : URTHBHROT
FfgTel, rgm Higdd ARMUTE, wER Afryrel, srgRy SrfdrygrEy,
ST UTRTT U, UHd A1s€ d€ AMMITEI, JI™ Algad ud AT
g JAYTE! & Ay RATaa—a Jqurd Tor |

Yus ¢

fraFe 95 - 30 99 & 9@, WS ARW AHYU : GAT-uTe g
gurer dF, yAfdey & fHgrd vd Ayt | fEEer 3 a9y,
RgH BT ¥R dF : BT J&3 Ud ®UTdR g&ld fJeaivor, iy
A9 BRAT HHIC], Ja fIguer, 9 ATd@ Td UIalR AT,
ATsfraue HHICT, JAFuTAdr YfddRE &1 Af¥dHeud | FATUT IS P,
PID, Fa=®; M=o 931 &1 Aae—{aarofig fwuvr va fagel o |
ATSHITTAAR UG ATHIBFYER : PC WESH, CPU, JIa¥ AT, ¥R
|e, Csf¥T R, YIUTHA, IfaNr_dd, VI FaRIYsH, 10
JAARTYSH, YruTHAIA ufkellg gfeaar |
A9 Ud ATYIHOT : Ffe faeedvor : oR1, qieedr, i, Hof, wfe
ToTh, YfoRIe, U, oAl UF Sf1gf &1 ATY«, A AT | RIrad
gL ufiRuer, godagife  #AUT IF . GEATH denle  fHRoT
ATAAIIDIY, ABIY grecHrdl, i afory, Q ATd, wWagH fIvaivs,
fawuyor ATl grASIER, AU dgd v, ofiwex, iy gRad g
Aqhd TasYHR, fagpfr gurdl, <19 fagd fiheed |
eIfFaadd : fIealwor ug fg3or © RIRIAR AR ATSAT dqT daadAl Bl
IRl gen fwred, |fed vd gfoerh wfed siaver vg fadror &
fNgra, yfag®rs f¥rar, 99 gaegdr ud yfaaren sieys, daie ydig ;
gieedr A3 uq erfed qure @ened ; SfTeid garad ; gHid
Uch; AT T JAAMAT TV BT Il vor, 93 wIIficd &1 JFqemRon
: RET 9% vd wHe T HICT| WIfds diee IR yfqerdl 93| 3=
giecal fICURT HoROT B A JILROMT |
SIfoaa ReTvT @ JAfALIRT, JIadhd UG G &0 & fHGTd, 314 3wl
Rl @1 JaerRo | gyRuer fGuieis AfNHITd FEFar grwd el
afR=a, 134, 99, Sifv3, aRonfys ve7vr, gwareas Ra Ud 38107 &
fIY I HHd &7 (DSP) BT JATTAIT |
FAPIY FIR : Wa DI AlGA, AdPhd Wa dHle AlGAT, Socl
ATgdd Ud fadisas JISAY @ 3fTATH, ST Y4 TgRI Hollad
ASATG | Ffe AT HedHor - Ffewygad vd A ad ©'s




FHIS, AIAd BIS| AT HAY Yd FId HT HI| I(THST ST,
7—ERIY RGBT |

15. SAGSTITFT AT X IR gf~Af=a<]

EUg — I
|QEfygr qom srggg : fagd gt ggrerl @1 |R=Ar ud om
qTelh, ATHATAD  dm  faddrgs, Jraid, Jgifegd, drsfaegq,
gfeecy, SR dor  sifdards  ugref | ff%pa gucsd e
fAfRTeTTY Jerdh, RS qAT YIaH, FdIcs Thicd Jleoed JqATeD,
fagrd gradpra qen fagd aifys qucs |
Tifae saaciad, saacTa gfeaar dam Ics :

|IffETASl § faga ofv], qeT we, d18d ATRID, AIHards
q PR7C gars &1 fepar fafer, gfdd ywme, |f fgrd, [ gor @
STISd dUT 31 faf¥rsedy, fggdia &fY, TR, wies gvm@
¢Ifo¥ed, SCRS GTO's il Rafdw Jfarqar, 4rak MOSFETS ; ICS
% HAd — fggdia, MOS TAT CMOS UaTR; ATl gAdgi<ad & Hd |
Hohd Ud gurmfadl : ohdl g Gfadl &1 giieRor : [¥=dh qoI1 vg
FHIBROTT & dad H yumel! fagefl; Irsg uRad! gfawger, wRA Arer
; BRA /UTAR 2T YoTell [Aeavor § I AqIIIT | ATATH HUTAR
AT Yumel! faerdyor # IS JqUANT ; uRgdd dAT SffeRIgUr
IAqHA dAT IAD AT ; Z ®UIAR qAT g g7y gorfaal @
fagatwor qerr [ARIMEHROT § I98 YA ; ITgfeed Add qAl
FHTIAT, IR Fqe 1A ; TGl ©9cd, Irgiesd fAfdser &l
Rg®H gorTelT B AR |
AoTd Ngr=a : 99Ta fqealve] dale ; AT YHI  Acudblal A
AAFHAT, T FART SITEAHIY AqHAT ; IS @ fFHer qenn
FolTd fagewor & I9a AqUIIT, SAWT & Y9I | & I Folrd ;
Z, Y, G dT YRVl HATAGUS, & UICH &I A, AT &I UICH &I
faecddyor, I &, AT BN b 9T, G T 9T | FOTd
BT YT BRAT| IRV AFSUE : fdd9 T IgT 9HY, TAHIR Bl
qAT I URHTITY, YUTAAT BT YHTd | Follel FIAYVI & T |




fag[d gaara fgear< : fgd wfas Jon gae @iae &3 &1
faeetyor | AT 9 fUFHIT & FHIGIOT, HTHT Hod WHAWITY defl
9% e, AF9dd & FHIGROT, A qn fifya Aread # aR
JAR  HT  JUAIT; UYRYU  ATSH, Hod HgeT, Wl a9,
JTHUATS FUAIT, q&q ufg A8+, a-7 A US| dAqT JIATCHI
& Hel, eI fager=d & dcd |

SATCIe ATy dgAT JUBRUA : HAHd HHeYATy, dbd yq Ffe
fagayor, qot fagdia ArArell e AFevs! & A9, fagdia |99
IYHRUT AT IR BT AU : qod wU qAT ADIF, AT
fafRsedry, s qualT| ol uRgdd, dYHE, I919 T ATl geania
Sl AR fagdia AwrErel @1 gdagife |, StEifie IuIM 'q
AT & HA|

EUg — §
qod ®U goldgiie gikuer : gTfoeer Al dom ReRar ag 9ad
faeciyor | ot gaels, agfr agfear| fawga ufg aeia, gfaghie
gael®, cYa gads, idad, yRenesd der ol TYfdar, op Amp,
PLL, 3<¥ dH THIpd UfRuel qom Jquia| WS FwUyd YRye
qAT TR FWHY AT |

I sgcifad aRuer : RafdT da & wu & giforeer; & 3,
HALE AT qAT JATYAIT; 3T A Tb IR q2AT IAd! [qfRrsedry;
dq1g A e ufkar: DTL, TTL, ECL, NMOS, PMOST2IT CMOS §RR Tl
B! AT, HABR db uyiRyer;, el yRged®, gof uRdge®, aHy
IUATH, AW AR, S At dIR; ROM d2T  S9db  AJIIIT |
FTI—TeA T | R-1, J-K, D 21T T f¥Tu—daliwm; fafis gbR & HraIvex
qerr fSFeHd TWRIT — wY [AYATRSH | A/D TAT D/A URIAS |
QIS — WA |

=1 gofaar - fa=ger gounfaal &1 efeu difeie dIm RImdl
AT JfhAT | TITfica qoIr |dgagiiadr iR yfqyfte &1 gv9ma | 4«
g i, ATGRT JqfHAT favawor gifieq dom grawen Suid &1
APHeuar| ReR M Ten Rer N faied are, RerR N Midid & =re
H afeuydlfede Aqfpar &1 AfF¥wed | wga urefl gl sgfear A
AuBfad Aqfpar &1 Afwped; =01 yonfaar &1 Afddey,
fTqR®; AARre: a5 |

AR YOUMTAAT : ol GAAT gL, Jod ®U qAqT ABIF Yorrel] o
A AT @lS; yfaggd den ster yAftiHio; gRemfiexer e
ded;, gHg  fqures den AT fAvrSia 9gIuE;  FHTHIGRT,




UHTLHIT FaTs : Jad WIF H TAT BIgaR Aed; HF, VHF, UHF
qAT Y&H R AT IR Fodl b1 I9R; SUUE JaR |

FeH TR STIAN) 0 |EH ORI Afadr den g sfgve — giadar,
geH a9 IO qUT gaed, dRW AT EYe 99Ul A7 geH axdl
Heuce da1 ufikyer| ged ufe ulRuer, |ed avi U=cIArs, {&d axil
A1, HEH, d9d; geH a) IR | gEH )T 99rR yourterdn, o |
AT qm IUYE ST |

TP sl . AT yonfadr | srer ufawutr; giuTHA; ST
AT YIYTHA |87 PASCAL/c & d<d; Hel STel d¥adar &1 IyI;
HFYe R & o SR, YIHAR AfHey; FFra==o Jfe aifiremey,
T WIASF, 1/O YUIell |3 ATgHl YIAHH: ATGHIYIHA — 8085
qeaT 8086 T Ry dT Rl WE, HEHAT W GIYTHA |
ATSHIYTHAR  SITEMRA Gomell  Affdey : gwdl IITEX0T| g+
FHFYTH dqAT 7D YHUl IUAIT |

16. ORI DY

EUS — 3
AR & IUAI, fqug &5 gAY, THs] & JIE, a¥ffhror
qm ARVIA, AINE™ ud IwErfaEiy yfawer, sraferfa, gaiof,
JWEIAT AT Hhedl & ATY |

RISl — e, IUIF dAgT § D YHI g IABT JqIII, e
FAHDBT | gD TR — THh faur qon fgfaer — grefiedr §ev —
IuTd dem yfadell 929 — yoArem — Tgel dem I ETd SITELv
SIF® Beld | 3 ded — fgug wrdr, guR S | gaq 9
— UF GHME, IR =TAIGIg ddl GHE | 9% AT — gadq aif
fafer g_T YR qem fgorfae AHIHRoT | AL Tf FHIHT |

wafte e gfagel — wdafteq va ygfageis, ufageffa g7 qon aHs
Ffe, faameff &1 v chiad dem F oufiedis — ded den SHS

AT |
AThed — 975 SfTdad — 3AThald & 0T &H, J949 — [BIR &7
TUSHRT YHY (A1 |187) —HaR G JAABT — dddd GAT —

MLE T JATe[ul fafer afdetd — AaRTA JAThaT — HHRES ALAD d2AT
g g faermea gfagen o oSmenmiRa gwRvT uR&Geudrsil & uvieror —
YA U9 ddfeud — Ffeal & YR, U P eAfd, THT —
IIRAT AT UMP dIT F4Tfaal — Jqurd uxieror, s vd g
gfagerf 8q udleror ufpar — i &1 JATHan fa av uderor —
JATEST BT IJTHVTS |



AT feed WA ITgftod yfuael — WRA, FaRed, =8 (Ybd avoT)
SKS H #Hegd dT YRUT PT 3Mdhad — gfagsl ddervr — |89 —
CSO @1 NSSO — ufa=ggs der sufa=as Ffear |

gHROT fIgedwor — 3fffdbeud CRD & fHQET=, rbd d2I1 LSD — BT
T 22, 23 AT 32 (44T FHTHAT) AT &F B GIiafer |

SQC ®1 Jf¥dweudar — fag=zvr Ffax — x, R, p dT ¢ dIfaa|
FHTATT gfaags AT — Ybd dAT QI8N — oc dsh | T[UT qeI
gfRadft IS, favareaar |

WU — g

&t vl — fafe ued — SuAfa dem AreHl akada — fHerfRon
GEIBERGEN

ABTH — \IGAT dAT IUAT, (A YR & IRa Td ARG
gaale — fqudy gderor — Sfigs fais gasisl &l 9a+ar ud
ST |

OR fagel — Mesw TI™T FAWW — WRd  fAfr—ga—afas,
FHAGRYT WY — H¢ $d— CPM Ud PERT Hd UIUTHT —
gRadi—ReRTe dem g1, ydrg |fad — | siferagfeqar den
=01 fqaror, A9 qReTad H1d, Af¥arfd uRadl DIM - der
DATA fqaRor, dXa GIUTH9 |HETY | Slad—qcg g% — Jfenferd dqer
AP Jcg ¥, ISA9 a8 — Sigd AR ARFAT 9211 SuAIT |

17. == fa=T4

EUg — I

IR dT afiaars @ el A S @9 &1 fAuy &
AT 3HDB! A< | TS I (875 TAqAT 3ed) STAdTg, b1 AT,
AP BAA IUTET & Fdel § & UG STA—UdbIdhd YIvdh e
(3a1T2.Y9.YH) PIel Ud AN BT Y4eH, od, TR, BTIATARY], BT
Bic qoIT YfeTor &1 geer |

B YOSl — WXfeTd Wdl, &Td 9189 IUS — BT T
— Od BT — Nvd oA dhld — B MUAT — el Faras!
HT IUAIT |

ygfarofly  Sftenfrel — @Eafye  starier — oifdes —
AATDH — URFRTTT UTQU Uo9+9 H YIadmr | HeT goiad — q&d
USFT | BHAl B GUR dAT AETe BEAl " @iRd A
g H Sa—adb-id! I HHST |




qeff qem o fre wu 9 gySifad wae ® uygad yonfadr va faferar —
gHEHT AISH B UHIT, GHEHIOT qAT g g Jolg yfad &l
gieRIegwdr — IufRadd dem gYRILUEr gqad — dqdp<dd gfRkadH
oAl 39d AU — IfdHI BT BT — YI¥Db GquT — I Bl
T — P H IURATT — S~qoi =P Ulel |

ENe SUadl @ foad uRgey ifireey, @emee ud ailenfis
I9a9 — YT IUGAl Bl offd GIgdue  ATIISAT, HAIRST B
WITH, IISTHTTN TAT Neld ATSAl & FHIY g&T AT | 1= qIr i
JHR b SUYIAl BT WNUAT UG ITHBT IERETT — JT=dRb GIeT TSl
— 914TS |

Ae~® wAd W HTIg W Yd qAgAT UzA P BT —
GRUFIAT FaABId — UHAT — USRI — USRI &I fIfergr —
VUSR] 3H1Y &l R — IFIEAAl b1 IuAT — ggfer fogmees qem
HAA UHT 9 YUSRU] Ay & FIAF H <qa1 TR0 — faPpar &1
fII=30T, SARAT — 191, d1eMAT1 deim ufkags @1 fafert |

gITHIeT AT ufkReror — fafyrg sfitenfaes Scure — sitarfaet
gY ITEMRT ST BT IATIAT — AT IUTE ST |

U — 9
Aterf®d waEAl B IUTEH GiafiraT :

gaard Rerfa dem F9reay — fafdrs sigdl | Siadryg, dem qar
ATLIHATY — GoA9 ddb-d  dl gieemar giafifear — waa
gunfaar — WERYer gonfaar — & qom 4eaR — gum -
JIYH—GcI—IQUBU—3Uey Ud ydegd — fH3arg — fAferar, o«
JTETIHATY Td  Ydegd —  FHels-vels  ud yidree-
BIITHRU—ERUGIR ~ Ye=—91ed  g&fer  fgrEel &1 IugrT - —
gRuFad] gabld — BAEA ders — il fFerfvor — dafST fafern
qerm Ufe T — 9USRU — ¥ UdhH &1 faftrar — aitenfie g frafa
GHTIATY Uh—1 151 IcuTed dfgd §I9 ITes b1 |
Bd USMER — 3MH, ddl, g, FaT AMfE, FR, YU, JH%S,
JFAATE, IJAR, AR, ATl A, H¥, ATUNR, 3Ty, WA, SRAY,
HTeA, YIS, JiART, I BIC B |
IMH USAR — THIER, 974, S, wefl arell dfesar (w9, #ex,
el -9 — JIfean, @ar fig — @ogel d1W9) drad diedr
(W1, I8gH) d-a Had Afesqdr (YT, IWHR Hal, ATee[dh) HEATI
afestgr (del, RS, a¥qol, el @@, wgg dom wrefivd, a1
AT$) AfSTHT |fedar  (@em+Hl, ®am+l, Bidl AfABIY) o aTell




afestar (TSR, Hefl, WAWH, Fhax, UMW) U<l dgrefl Afesrar
(UTefeh, YaTE(®D) TATEN], HES, 3ATe], BT U |

gs UMR — FHell, TAME, ISANIEN, dAISHal, Seiddl, Tal,
HADBTHEIR, HTSYW (HT [ATd, SHa=il, AGTIGH, T fSaATell, TAYW,
SRART, UrIRIH, U, foell, g %) |

AGTAT b1 UQTAR : BTell A, SATId], goal, 31avd, &l Adrel (el T,
SITI%d, aradi=l, ef=rar, qefl, ST, S$T 41 arel AdTed) |

IRIE USTAR — I, HIBI, a9, BIGl, AIRIA, dd—dTd, B
J=rdTel, Ul |
AUelTT Ulel :— DURTIA, WA, STITDHIRSAT, FIATTH, TAINRIATAT,

siferera, uraRys, feferfaw, veiur, amsfuds, sagmd, faenfyar,
Jrafeear |

gufera urer — SRf|, Ao, oifyy|, guferg urg (Rysaai=,
gTedT 4T, dafgam), dare |

18. ®™Yex fasm

U — I
JTER AT - FIfaar & dcd, ATYs IS T, fgdber, fadbal |
HAYd HAHeUATY : WG g9 Jbig ufRyrgerdr, fazarear, g,
SI&To] el W1 ufawuvl, Suifde, gfy, Jsed, wul SIHIY FEA,
g f9vg gfreuur, ©19T UHH, |HI fIUTSE, g YiaTdd, GIUTHe
|1, I AT ToAT Izd WRIF AT, Ghddd q1 IRAD, AT
SUANIT H AT 19 aTel GROMAN BT AeqIT |

HFYey fIgd &1 ORGSR Wiy 9o 9HTdd, 99, 8,
FIR1H HH qUn W, frafya derm Aedgad wrare, uRfAa sraven
I3 dAT YT SIS ¥ad: ATAT |

&A1 AfHBeTT : &1 yfawyo, Af¥ewadd § Ffear, fgeavoer yfepar
qem Ffe SATHdd, A=ddel, o Ul FHIDRUN &I IRegd  gorTe],
AqBAT TAT ATHA |

Rafgw fagra don ida siffded @ do  44d, dd SIS,
ARATHRO], §R, difbd Adl &1 fharads, GJaded dl ATHIad
gfRuell &1 Sfffdey, fFaU Tdlq, IIGECH, HhT WD, he AdED,
®c UyRad®, Tk, ROM, PLA T 9g7[UIh Afgd |Hfed uRuer &
ATl AP | F&H UHHD WITUTY, 8085,/ 8086 B TIYTHT JegI |

QIYTHT T STl |RAATY : OOP’s C++ STl UHRI &I HAHUATY,
frg==or faaxor, gfeare, faug a3 g9, argfaaras qen i,




T STeT UBR, WA, GiAAT, UhTddd, BIsd AT D D, JATHd
BIgel, RUIS A7 BT YUadror dol f[qadq| fJearas, ufedar,
USSR GIadal, g4, g&el FREA, e e Fhdl b1 U
dHRd gU AMMIfFIIT BT HodTdwd, Udld T0Td &1 YuadRol, 99
|IE, g |, ydie ot #1 Afeadr |

EUg §
HFYSY HT [ASA : HIA WIASHA, IF 59, AIIgd HegH, qed
U%HG  HT UNRTA, 8085,/8086 I IfegI, DMA Tl JILTT
grerfHear & AT | YHHS dl /O & Hed WATE, g9 JIAIHROT
& Gl W™ HWIY | geH drger Wfd, wggRda: Wfa, qgavda
HAHYATY, FIeRA: Wd & FAWIY, YS gadld, Ydid fOrd, ST
wfa, |Egd Wi, R YHH0T D Hol dAT SED! IATITIHd] |
qIS T8 VS YhH®D T dgUHHAD |

gUTell GIUTHT © HUTed, dled, AUS A, AHADH, AddAd Bl
UTgRRITY qIl S9d &1, eg HIY faveiwd o ug s erd, ug
e deis, od giikofl, e &9 |

gfR=Ereid gunfaar : 49, qgUIgTEa 9T 9Hd fq€TeT gonfar,
gmAe Wi, Jfed vd ®wIsd ydyd, FggRa:  Hqfa, gfsar
AFATHROT, 3f=: Ufehar §are, /O YA: YW, YfHAT YHdra= dei
dradd, wfoRier, farRor, oRER, @i g g gur, sffafed
HUSRYT Yaed, BTsd YUl ST Tl 9T IhH |

STCT YA HHeUAT : BIsd AISH dbAld, JAIDHIU, AT HRSD
qe dcad el fqel, §4gdRed DBMS & wU H d Base Ill+ &I
AT | STCT eE HIY, WA FHY TG Y9 — HIVTY |

HFYTR AT : ST FaTq AHUANY, LAN B Fhoudl, 051-7 AR
Agd fgel dorr srf¥reeu fawy | wifde IR gRYeT A1egd, Gde qer
afee Rafdw, A fagm, ser fds odur, ST 9 &l
FATSIET Al FIMaR, FIraR Al sedy qom |aarad, §ord dav
it ffegy, Agad g, uRasd dar, 99 vd yERIfaarv g9,
JAfHey fawg, YU AT, BIS A A<R], FATS D A |
AIYCIIR TSI TAT JAYAIT :© Yorrel] faeetvor, eqa fagetyor,
qIEgdT  AeIA, YOSl AfMPpeud vg SgR, fAafdwe g faida
Af¥dey, WU uRYTT, ©cdh AfFdey Tl AffdHed |HIEr, AT
TIYTHT qe WuRad+, uieror, gfRreror o golwed, YUl ®Isd
b, YUTTell faeedsrad &1 HfH®T |




HTATAT T I Bq AWK, g YA wWsficw, fady
vg QIS Udholy, dad AMEd], 9% gdl, dFgesl H faF
Icufcr dem ggefa, 9g Hifear gyomell, dvgesl &1 Aq9aiT |

19. UgTgRoT fa=ima

U — I
Sige fagma (gt S fasm= den yrafoe dare)
Sitg fagma &1 uR=™, emrerd, faug &3 qon ygiarefig gftesion 4
SHPBT HEed | Siiad g7 8¢ Yedl ux Siig+ &1 faerd @ Sfigq &1 qa
— SiaTY], 99T g Sia—oiwg, Siared oIl fadrs, yd 4 Sfiad &
gfcey vg faaxor, grrarfeadsia ed, Arfee faeiy, gedl uv Siaq
& WY (@ U Sa—=<gsll & |+ W@wY), 5d d Sirgd, qfH
R SiIgd, 91y, Sl daT YW H geH Sild, Siarop dem A, HaET
Siraroperl &1 fag=e, |ris s 9= |
giffevor fagra : sfagrw, &9, Iy, ISHH qAT ATHTSY, UgdTH
qAT ATHHNU], THY — AL & TR YR gIWfT T SHI—I<I3M BT
JIHOT, IUSTT BT FHeudl, Sifgd a&Isil &1 FIa34, SIarvar
gaffexor, uyRRefae giffdror gyorrell, §Ug g Ueuy—=d, uikRew,
gTey SITd, YIRS, dle—ufd T &1 gfRkxeTor |
fafrsr gglavefig aRRerfaal & el uiRRerfas s s,
SAIGHE, RIS, FIUNgive, ALAIgE, US| ¥ uR Sfigq
®T faaRor dem gdard # fgaver 89 SRR RS | HeTgIUId 9879 |

GIATGAT, YThid FHEl BT faug &= qm 78, SAfae qm 7siidl
[T | BRI AT BRI F1erT SHIR ITDBT A |
JAfHIT HE@erd g9 U4 Sfld |9EEd, MR @l 99 gudl,
SITg—ST=<] HATEA, TR UY] oAl dg HHIEH, Wi a9qre, f9eq
T FHWY, HIY LA, dRT BT BT F9red, Aegd HT &
YHIT |
JFAATHROTT FHYT : SHATSH S, HIIAT, dd, YTHfad AH, SiarsH
TUF & T ST & gfRong |
ATSIT TAT ATHE STl G : droll T+l b1 df¥qe fqaror g2 saa)
Y, Hifae Siigd 8 drem Sd @ 9id, IRd $ drell ofd
HHEE | A9 D1 S ATILIHATY, ¢ 3R e |

q51 Uq e aared, dftge Rerfa, vRa & @fe dame,
gTqU  dUT WiEe | ol wgred o df¥ e ol [IuE, Sl
ATALIHATY, URFIRITT dAT 1Y URFRTTA $Holl Fid, ddfeqsd ol




gid, IRd & Holl FAEIA | YTHfad LAl & qrel 7AW b
URIERD JHT |

EUg — 9
qfY fas (uataRefia |@maa s denn T ¥ farsrr)

qATIROT ®I rATAfS, grgHved # Aafafad e g,
S Radar # grafias), dfas 7qige @1 9rafis Jfean,
ST Bl ITATIDI, AT wifas [or, fgadal ol Herer od &
o H gRadd, BESIGT &1 s, od # IuRerd AW, oo H
HAT SEHINT T JIchHINT AT, T & ~Igq qAT ITI9 D
gid, el &1 farmer S & qen § uRadd, Refgenddl, freq
D FHoll, I[EATE AT, IGIAE G, AT ATATRT [ haATY,
YA IR, YR Gorrell | JBTg S (4807 qoIr ATd INIR
UR IAD YT |
AHACTTH : I, ITYF AT AT JUATS P, JATET JTATH P |
dIc ATEH . GBI, JUFIF, fAeelvor, B ATHl qon SIS
FAWRI & RO YSWUT| A1 dn gda fasor o #Aifas g
RATafee [T, AR, AT GHESIHROT, JANYT, YT |
JEMIR : SR &I B RG], gIiavefig garg e do1 ged
U] Sl UR YU | BB AHCIEE dcdl bl (918 3Fd Alqoaid,
JGIfAST, TIMHY TAT TATHGIA g, U UrelleTad=d, “qfead
IEELN
EUg — §
qIIAvEd : fAHTH, FIFFT TAT IIGAVSA B IATATTD AIFAT |

AUAT w1 ATYA It =, ugiaRefiy guiH R, Y U4
ATE FHIWT FTYTH TX, qTUTIGS A dT IrgAvS1d ReRa |

JIIAVSATI G919 TAT AT, A3 Bl GHTAT HIA aTad BHIRD,
U & W@HY, 9, S a9 a9 |

gedfl @1 SfTfe |XEAl, Yfdwrie  fawrw, ug v,
ATFGHATSA DI GRFAT | HETgIUI qoIl #erariyg gudl G |

Al B ISR, Vo FgP, VA D HAYd WS, q7g @i,
ISl T | 98T Ud 9! |REl, kq, &ReT Yfhar, qa1 A
WA Uqd ged gawuf yitd, J&T g1, TRA BI Y |

20. FORESTRY

SECTION -1



General Silviculture

Biotic and abioticcomponents of forest ecology. Forest community eqits,

Nutrient cycling and water relations, Ecological ceassion and climax.
Composition of forest types in India, species ideoation, composition and
association, principles of establishment of herbsd &rees. General principles
of Silviculture, local factors influencing vegetati. Natural and artificial
regeneration of forests, propagation techniquesedb nursery technique —
nursery beds, poly bags and their maintenance, iggacnd hardening of
seedlings, establishment and tending, felling ciemlcutting.

Silviculture systems and forest Silviculture

Clear felling, shelter, wood selection, coppice ammhversion systems. Choice
of species, establishment and management of stdadanrichment methods,
technical constraints, intensive mechanized methodsditional and recent
advancement in dry tropical forest, forest Silvicwe research. Silviculture of
some of the economically important species in Indiech as Acacia nilotica,
Auriculiformis, Albizzia, lebbeck, Anogeissus latifa, Azadira chat indica,
Bambocaceae, Dandrocalamus strictus, Bombex avarricas Ecucitifolia,

Dalbergia, Lautifolia, Emblica Officindils, Eucalyps hybrid, Malaina arboria,
Hardwickia binta, Largerstroemia, Lanceolata, Ptarpus marsupium,
Prosopis julifora, Santalum album, Tectona grandigrminabis tomentosa
Terminalis arjuna, Terminalis paneculai, Tamurindudica, Zialia jialocorpa.

SECTION - 2

Agroforestry and social forestry and requirememtserbehaviour of tree crops,
selection of species, classification of agroforgsgystems. Agro-forestry
systems under different agro-ecological zones oftatdtkhand, role of
multipurpose trees and NTFP’s, techniques, foodjd&r and fuel security.
Urban social forestry extension and necessity, pgepparticipation, agrofield
forestry. Agrofield wood group and dry and wategd¢ed land forestry.

Soil Conservationand Watershed Management

Forest soil, classification of soil formation, phyal, chemical and biological
properties. Soil conservation — definition, cau$eserosion, types — wind and
water erosion, problems of soil protection and ioy@ment, role of forests in
conserving of soil. Maintenance and buildup of sorganic matter, role of
micro-organisms in ameliorating soils, watershednagement, concepts of
watershed — watershed development in respect eémndrcontrol, river channel
stabiliszation, avalanche andn landslide contrakshabilitation of degraded



areas; hilly and mountain areas, integrated waedsimanagement, water-
harvesting and conservation, groundwater rechangevaatershed management.

Tree Improvement

General concept of tree improvement, methods andhrigues, natural
standards and variance in its use. Seed productod seed orchards,
establishment, evaluation, maintenance and use$sin®rogeny tests, use of
tree improvement and stand improvement, forest genesources and gene
conservation in situ and ex-situ. Modern propagatitechniques, seed
certification.

SECTION - 3
Forest Management

Objectives, principles and techniques of forest agament, units of
administration and management, forest stands, &irac and dynamics,
principles of sustained yield, normal forests, toia, analysis of ideal tree
wealth, yield regulation, management of forest pdaions, commercial forests,
working plans and their role in scientific managemenature conservation,
bio-diversity and other dimensions annual plan #@sdoperation, principles of
joint forest management, methodology, usefulnesd @s role, village forest
committee arrangement/construction.

Forest Mensuration and Remote Sensing

Methods and use of tools, diamemtre, girth, heiglgge, growth and volume of
trees, tree multiplier, current annual and averagaual increment, sampling
methods and sample plots, yield calculation andhdtéable, creating yield
mechanism and its use. Field quality analysis/resfdistant sensing principles,
schemes and contingencies, forest cover monitorittgpugh remote sensing.
Geogtraphical information system for forest managaem

Forest Economics and Legislation

Forest economics, fundamental principles, cost Beramalysis, estimation of
demand and supply, role of private sector, coopeesat of forestry and
corporate financing, valuation of forest productadaservice, commercial
control. Legislation : History of forest developnieNational forest policies of
1894, 1952 and 1988. Forest policies and issuededlto land use. Timber and
non-timber products. Institutional and structuraboges. Forest laws, necessity
and general principles. Indian Forest Act, 1927diam Forest (Uttaranchal
Amendment) 2001, U.P. forest conservation Act, 19F6rest (Conservation)



Act, 1980. Wild Life (Conservation) Act, 1972 andn&ndment, Environment
(Protection) Act, 1986.

SECTION - 4
Forest Resources and Utilization

Environmentally sound forest harvesting principldegging and extraction
techniques and principles, transportation systerd aale of forest products,
definition and scope, collection of gums, resintgooesins, fibres, oil seeds,
nuts, rubber, canes, bamboos, medicinal plantstcoah, lac and shellac, Bidi
leaves. Importance of wood seasoning, necessity pnatection. General
principles of seasoning methods, properties and wsevood, Present position
of supply of raw material to pulp, paper and rayadustry. Wood plantation,
substitution, wood use.

Forest Conservation

Needs and limitations, agencies responsible fortrdesion of forests — Man,

pet animals, wild animals and environmental factgnohibitary and protective
measures, responsible factors for destruction oé$ts for human development,
Substitutional tenancy, mining, forest fire, illdghunting, bad management,
encroachment, illegal felling and control over themypes of forest fire,

damage, speed control. Important insects and dessagnursery and plantation
fields, insects and disease management.

Environment and Bio-diversity change

Environment : Components and importance, impaalefbrestation, forest fires
and various human activities like mining, constrant development projects.
Population growth, types, impact and controllingaretards for pollution.
Global warming, green house effects, ozone laygrletéon, acid rain, impact
and control measures. Role of trees and forestsniironmental conservation.
Control and prevention of air, water andn noiseyieonment test, environment
effect analysis, protection, biology, rational medls of protection of bio-
diversity with special reference to protected rewo Protection of forest
ecology and sustained development.



