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I, English S
Duration — 3 hours, 100 Marks
Section—1 T
Compreliension

From a given passage (| prosé or poem) comprehend and idehtify the centml théma and
answer questions based thereon The candidate would not be asked to evaluate or

- 4ssess Lhe urgument, ity (one or style.

and meaning of words having  similar vocalization _(cicnxnple{ flora/fauna;

Section ~ ¢
Leiter wriling
Writing lettérs on following themes:
8) seeking leave of absence from duty to attend to g personal work from the
employer / official supenior _ , ' .
b) writing a letter to the editer of a leading Rewspaper or magazine expressing -
candidate’s views on g topic of general or local importance .
¢} writing a letter of condolence to a friend or g colleague on the demise of g
close relative or friend
d) writinga letter congratulating a friend on his promotion or election to an office

€} writing a letter to s clage friend or family member informing him or her about

Section - §

Precis writing

Read and understand a given passage, sifting the essentig) from the non-essential
information and prepare a cohesive summary not exceeding 1/3™ the size of the given
passage and give a suitgbje €ye catching title.

l.l4
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Section—¢6
Essay writing

- Write an essay of 250 to 300 words on & matter of topical interest (poh'tieai,

economic, religious, cultural, environmental, social, socio-economic etc)

Pattern of the question paper

Part - A: Objective type - : : '

Fill in the blanks, choosing the correct answer from & multiple choice or giving one .
senterice/word answer, stating true or false — twenty five questions for one mark each
—25 marks L

Part - B: Descriptive type

Comprehension - 5 marks P
Vocabulary -~ 5 marks S ; -
Tetter writing — 15 marks : , - :
Precis writing — 25 marks

Lssay writing — 25 marks
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HL APTITUDE TEST

Preliminary Exam — two hours, 100 marks '

The aptitude test shut-measure the candidate's comprehension, montory, reasoning,
speed, analysis, evaluation of facts, data, events and Judgement. The question paper would be
of hundred multiple choice questions divided into six sections: -

- Numerical ability - 30 marks

Verbal and non-verbal ability - 15 marks
Logical und unalyticul reasoning - 20 marks
Statistics - 15 marks

Science aptitude - 20 marks

bl ol o s

Scope and coverage .

4 Numcrical ability )
Candidates would be tested on their understanding of basic arithmetic and speed of
caloulation, number systems, sverages, percentages, profit and loss, simple and
compound interest, sequences, indices, ratio and proportion, pertnership, time and
work, speed and distance, algobra, trigonometry, heights and distancss, mensuration,
geometry. '

¢ Verbal and non-verbal ability
Letters and words as symbols, analysis of relationship between groups of ictters or
words, completing. series or order of letters or word analogy, finding odd man out,
coding and decoding based on illustrated principles. Shapes and patterns, arranging
shapes or designs into associated groups and finding out odd man and completir g the

4 Logicul und anﬂyﬂcal ressoning

Application of logic and meking judgements in given situations. :
General reasoning and determination of the validity of an inference from & statement,
based on some given parameters. ' ‘
L4 Statistics ' ‘
Elementary statistics such az mean, median, mode, making deductions from pie and
“bar charts, graphs, figures and tables.
% Science aptitude
Fundamentals of physics, chemistry, botany, zoology, environment and their
“application in day to day life.

Mzin Exam - three hours, 100 marks

Pattern of the question paper '

Part A. Twenty five compulsory questions (cach carrying one mark), objective multiple
choice type, five questions from esch section — 25 marks. ‘
Part B. Twenty five questions to be answered out of 35 questions drawing from the five
sections. These questions will be problem solving / descriptive type — 75 marks. B

The scope and coverage would be the same as for the prelimina}y examination.
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IV. GENERAL KNOWLEDGE

Prelimtisary Exam - two hours duration, 100 marks

The question puper would be of hundred mulliple choice questions divided into six seclions:
. Current events- 30 marks |

History of India - 20 marks

Indian and World geography - 15 marks

Indian polity - 10 marks

Indian Economy - 10 marks

General Science - 15 marks.

N

Scope and coverage -

% Current events: Significant national and international cvents, personalitics {both Indian and
international) in news, including sports events and personalities.

® Ilistory of India: Ancient, medieval and recent history including the Indian national
movement, its social, economic and political aspects including the nature and character of
the 19™ century resurgence, growth of nationalism and attainment of independence.

% Geography: The earth, its shape and size, latitudes and longitudes, ocean currents and tides,
atmosphere and its composition including physical, social and economic geography of india
s climate, vegetation, natural resources, location and distribution of agricultural and
industrial activities. '

Centre, Stale und locul Jevels including Punchayati Ry ingtitutions, fundumenty] nights,
fundamental duties and directive principles of state policy, functioning of Indian democracy
and elections. - _

% Indian Economy: Economic developments in India, basic foundation of the economy,
features and sectors of Indian economy, process of planning and five year plans, markets and
State controls, process of liberalisation and globalisation, inflation, poverty and
unemployment. : _ '

% General Science: General appreciation and understanding of science including matters of
every day observation and experience, 8s may be expected of g well educated person who
may not have made a spocial study of any particular scicntific discipline, S

Main Exam .
Pattern of the question paper ~ three hours, 100 marks, descriptive answer

-Part A. Candidates shall answer one or more question from each of the following sections (out

of a choice of at least two questions) carrying the marks indicated hereunder:

Current events — 15 marks

History of India — 15 marks

Geography — 15 marks

Indian polity — 15 marks

. Indian Economy - 15 marks

General Suience — 15 marks
The scope of coverage for each section would be the same as for the preliminary examination.

WA

O La

Part B. Five short note Questions (out of eight to ten questions) on the ghove topics for 2 marks
each — 10 marks '
i
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V. PHYSICS
o “Durstion — 3ours: 100 Marks
Laws of maotion : S
Frame of reference: mertial frame, non inertial frames, centre of mass and loboratory - .
frame. Uniform oircular motion: centripetal and centrifugal foroes, oconcept of Cdrioli's . .
forcs: Cbmmauonoflmmomam yaotion--of rockets: . Conservation of angular
_ momentim, central *fm;-sﬁaplem:law‘(—duimim%@mmfva&an of energy. Blements. of
satellits: motion; Stat ionary satellites, weightlesanes 5,artificial gravity. in space stations. .
lasticity::11ooks law, relation m&mw,thewyﬂ cantilovers, torsional -
penduhim. E P

0 fios peth, degres of
dekilonis dring udigh

!.

i O S BRI O TR B A S S T
o: Satsto: Fundewentals, of Slectrostatios, Coulomb’s law, Gauss theorern, >
valuaPhasordmgramsreepomaa of LR. CR & LCR circuits to StRGit
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circuital Law, current loop as 4 d:poles, Hertz experiment, Equation for plane
electromagnetic waves, Maxwell’s equations, Poynling theorern.

Section-6 =

Atomic Physics ,

e/m by .. lhmnomn,chm-goofmelecuonbyMﬂhhnsmethod,lﬂnsmeayof o
Hydrogen atom, Frenk & Hertz experiment, electron spin, Quantum rmber, Pauli’s
exclusion principle, fine structwe of spectral lines, Stern-Gerlack sexperiment, Selection
rule LS & LI coupling for two elecirons, Zeenwmn eﬂ'ut.l, continuous and diamneleristic x-

ray spectra

Section — 7 _

Quantum Theory ' ' ' o

Compton effect, Davission and Gerimer expetmmt, mathar waves, mo«tamty principle,

Schrodinger's wave equation significance of wave function, smﬁmmo of wave function. -

(v), Eigen values and’ Eigen ‘fimction, particle @ one-dimensional box. Molecular i

‘Physis: Different types of moleouler speotra, Raman eEect.’Laser s Ruby lser and it ‘
applx:anom A |

Section -~ 9

Solid Stute Physics: |
Concept of crystal structure Bravias lattxce, Crystal plmes, Mﬂler mdsoes Brhgg § an.
Free-electran theory of metals, expression for electrical conductivity by Drude model, Sp.
heat of solids, Dulong and Bofits law, Emtom..sthem'yofSp heet of soli4 Energy bands,
intringic and extrinsic semlconductoxs, physics of PN junction, rectifying action, physios
of NPN transistor, Solar colls, Hall cffect, super conhwumy, Meissner cffoct. Critical
magnetic field, Critioal jempersture, Persiaient cwrent and applications of :mper
conchictivity. ‘ ,

Section — 10 _ : - .

Relativity - ‘ '

Michelson-Morley expmm,Baswpostdatesofspemalﬁuory ofrelauv;ty, Lorentz
miqmlmgﬂxmmmmdﬂwm.rdmvnmvmmofmkehmmn :
'vclocnymfmnmmnoqummEmmmsmmrgymld:mmdekowthpm

Pﬂtomdﬁoqmﬁnpﬂw ‘ . -
PART - A: Objective type quostions B
Twenty one-mark questions (without intemsl dxme) requiring filling-in the blanks or
choosing Lhe comred, answer fom s mullipls ciwice or giving one-senimce / one-word
answers, stating true or false — twerlyquestm:s ﬁ'omﬂnmgsyllahnformemk
each - 20 marks o
PART - 1% Ducripﬁve type qnuﬂons :
Section-1 ' ' -
Five slwort poes questm (with. m!uml dwm) wwrnxg l.lw tmnre syliulm fur fuur o
marks each — 20 Marks, N
Section - 2
Five questions (with intermal ulmce) ﬁ'um the eniire ayllaba.u for lw!ve mh euch -~ 60
Marks,
' .
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V1. CHEMISTRY

Scction— 1

Atomie Structure and periodic table

Bohr's theory of atomic structure, de e hypofhesis. Heisenberg's uncertain prnciple, quantom
mumbers, shapes of s, p, and d orbitals. Pauli exchision principle, Hund's ryle, electronic n

lonic bond, characteristics of ionic compounds, factoms effecting stabiity of ionic cotnpounds, lattice

- enctgy, Born-Haber cytle, covalent bond, hybridization of orbitals ( sp, sp’ and sp’), o and x bonds .

enorl characteristios, polariticis of bonds in molocules and dipok: moments. Valenoe band theory,

. concept of resonance and resonance energy. Molecular orbital theory (LCAO method), burid'mg in H;,

He;,p;,, N, NO, CO and HF, bond enerpy and bond stiengfh.

Definition of complex ioms, ligands and coordination number, of ligands. JUPAC nomenclature
of coordination compounds, BBomerism in coordination Oompgmges(h. Stereochemistry of complexes
wiﬂn_mdtscoa'dimﬁm'nmnhen; Stability of complexes- stebility constant and factors i g
stability. Valence bond and erystal field theories of bonding.  Magnetic and spectral properties of
oompfoxcsSpecu-oclwmnal serics. Metad fons in.biological Systems - csscntial and non-cssential
memh,m:ygenupmkemuﬁmns,haemogbbmandmyoglobmandnmogenﬁmnon '
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Section- ¢ ) .
Electrochemistry '

Clansification. of reagants and reections; Elsotrophiles and suclsophies, Homolytic and heterolytic
fission of covalent bond. Reactive intermediates; Caibocations » carbanions and free radicals
pos iou, stability, reactions and ). Substitution, addition, elimination and

reactions. Electronic effects; Inductive, mesomeric and hypercongugation effects. Hydrogen bonding
in organic mojecules and its effects. Mechanism of SN, SN, Ey and E» reactions, Aromatic
hydrocarbons; .Huckic's. theary. of aromaticity. Mechanism of aromatic - clectrophilic ‘substitution
reactions (Nitration, halogenation, sulphonation and Ivieds Craf's alkylation). Influence of meta,

™ ortho and pare directing groups.

Noction - 8

Cmnim-o,,Bcdum:ﬁ;Bemoin,Aldol, Hoffinann, Podmrmtwm&hndt-Em—tSymhm

Section—-9 L

. Optical activity, chirality in organic. molecules. D, L, and &, S notations. Vischer, Newman and Saw-
Geommhdiomﬂsi&mwhicdhmhmhmhic&fmwicaﬁd&aklmdnmmdnﬁxed
ketuximes, delaminution of heir configurations. Syn. & wmti «nd E & Z notations. Spectroscupy:

Applications of IR, UV -Visible and NMR spectroscopy for. structural elucidation of organic

compouncds.

Pattorn of the quesiton paper :

PART - A: Objective type questions T
Wmmkqlmﬁmu(wi&muthmﬂohoioe)mqu&hgﬁlﬁng-hﬂteblmﬂm_o;:&mosﬁg&ae
mﬁ-mw&mammiphdm«giﬁngmmmamm--mqtmﬁmmme

S!Et' ‘IJ- I Tty ? o T ' . )
Five short notes questions (with internal choics) covering the satire ire syllabus for four merks eacis — 20
* . .
Secion -2
Five quostions (with mlermsl chuice) from the entire syllubus for twelve muks vach - 60 muks,
L3
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VIL. MATHEMATICS
Duration — 3 hours, 100 marks

Section —1 ¢ . T

Number theery, calculus and ordinary difforential squations B

. Division aigorithm, G.C.D. of two numbers, prime. numbess, fundamental theorem of arithumetic.

- Congruences, solving linear congrumnces, congruence theorers of Euler, Fermat and Wilson.
Sequences and series of real munbers, tests of convergence of infinite series; Comparison; order,
integral, ratio, root and, Raabe's tests, summation of binomial, exponential and Ibgarithmic series.

Limnits and continuity, differentiability of real functions, successive differentiation; monotonically
incréasing and decreasing functions, maxima and minima, mean value theorems and Taylor's
theorein.” Fusctions of two and three variables, continuity, partial derivatives, -homogeneous
- functions. Luler's equation for homogericous.: finctions. ‘Maxima and minima for two variable
fanctions. Indefinite integrals and fundamental thearem .of caloulns, definite integrals and their
applications to compute arees of plane regions, volunes of solid revolutions and lengths of arcs.
Donble integrals and- their-application to-areas of three dimensional surfaces, triple integrals and
their application to volumes of solids, Ordinary differential equations; definition; order and degree
of an ordinary differential equation, Formation of differential equations by a known family of
fimetions. Solving equations of order ome and degree one - equations in variable separable form,
- cquations in which homogencous: fimctions prosent as cocfficients, cquations in exact fomm, lincar
equations of order one and Bernoulli equation, Orthogonal trajectories. Higher arder equations
with comstumi coelficients - complemenbay funclion, particular integral wnd general solution,

solving second order equations try the method of variation of parameters.
Analytical solid geometry, Group theery and Laplace transforms ' o
‘Analytic solid geomelry; Cartesian, Spherical Polar and Cylindrical Polkir coordinate systems in
thres dimensional space, planes, straight lines, shortést distnce bétween two skew lines, spheres,
. wones and cylindery. Definition snd eunples of u Group, Sibgroup, Cosels ‘und’ Lugnmge's -
. theorem on finite Uroups, Cyclic and Abelien Groups. Normal Subgroups and Quotient Groups,
Group homomorphism, isomorphism and fundamental theorems of homomorphism. Permutation
Group Sn and cycles, decomposition of permutations ‘into disjoint cycles and concept of éven and
odd permutations. Definition and examples of a Ring, Sub Ring, Ideal, Integral Domain and Field.
Laplace tramsforms; Definition, concopts of scctiomslly. continuous functions, functions of
exponential order and functions of class A. Transforms and inverse fransforn of _elementary
functions. Transforms of derivatives and derivative of transforms, convohrtion theorem, solving
initial value problems by Laplace tramsform method. -~ = - - 3
. o G o i

Seciion-3 , S : T
Theory of Equations, partial differentis! equations, vector slgebrs and calculus -
De Maivre's Theorem for a retional index, nith roots of unity, statement of fundamental theorem of
algebra, real and complex roots of & polynomia! equation with real coefficients, relations hetween
roofs and-coefficients, transformations - of equations, reciprocal equations, solutions to cubic
equations by (Cordon's methad. Véeinr aigebm; Scalar triple’ product, vector triple product, product
of four vectors, reciprocal vectors, standard vector identities. Scalar and vector Sields --gradient of
a yoular feld, divergence of 4 vector field, Luplsciun of u sculir feld, cud of 8 vevtor Geld,
solenoidal and irrotational voctor fiolds, standard identitios. Green's theorem in a pline, Stokes
theorem and Gauss divergence theorem. Partial differential equations, Definition, order and degree
. of partial differential equations, formation of partial differential equations, equations of the type -
&P = dy/Q = dz/R, Charpitz mefiwod, linear partial differentiel equations with constant
cocfficionts and their classification into pamabolic, hyperbolic and clliptic cquations, heat |
conduction equation, wave equation and Laplace equation.

.12
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Vector spaces, linear dependence and linear indopendence of vectors, bases and dimension of a
vector space, finite dimensional vector spaces. Matrices, tow space, row and column reduction,
_ echdonfmmandmnkofémx'wm‘asmofnlinmoqmﬁmufornunkmmby

Gauss -elimination mothod. 'Vector Mechanics; Simpile harmonic motion; motion in a plane,
- complex plane, ‘conjugete; modulus and argament of complex numbers, Enler’s formula, equation

of streight line and circies. Complex variables and analytic functions, necessary and sufficient
~ conditions for-a function to be analytic, harmonic fanctions and construction of analytic functions.
Complex line integrals, Cauchy's integral theorem, Cauchy’s inaquality, Licuville's theorem and
fundamentat theorem of algebra, conformal mapping and bilinear transformmations.

Section— 5§ ‘ - ' : '
 Matrices and determinants, Hnear programning, nemerical analysis and finite differonce
" Algebra of matrices, transpose of & matax, symmotric and skew-symmetric madtices, determinant
of a square matriX end it propertiea, singular and non-singular atrices, adjoint and inverse of a
solving system of n lincar ¢ vaticns for n unknowns by Cramcr’s rule. Lincar progranmming
problems, basic solution, basic feasible golution and optimal solution, graphical method and
simplex meihod -of solution, dualily. Numerical analysis: Brmor analysis, solution of algebraic
equations - bisection, Regula-Falsi, Secant, Newtorn-Raphson methods. Fmite - differences:
. Definition and properties of'A, V and T operators and interrelations, Newton-Cregory forward and
backward interpojation formulae, Lagrange's interpolation formuln for unequal intervaks.
Numerical differentiation by ‘interpolation formulae, numerical integration:by trapezoidal ‘rule,

- Pétl_irndthe‘qnemonpaper- —

 PART—A: Objectivetype questions ~ o . :
Twenty, one mark questions (Witliout iterneil choice) requiring filling-in the Glanks o choosing
the cofrect answeér o d'miltiplé Shoicé"or giving one sentencs answers - twenty questions from
the entire syllabus for one mark each - 20 marks ' ; o

PART—B:MWW@M!}
Five short questions (with internal choice, requiring derivation of formmiae or stating, proving
gx:euﬁannm), covaring the entire syllabus for four marks each ~ 20 Marks. _
“_.2: ' - N » .“:'< . } . - .. s " LR
_ Five questions 10 be attempted selecting one from each section (with internal choice), for twelve

.13
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Vill. BOTANY :
Duration — 3 hours, 100 marks
Seclion—1
Merphelogy

' " Study of the general ocourrence, classification, -mutrition, s“tructure,' reproduction, life

cycle and economic “importance of Viruses, Bacteria and Cyanobacteria (Nostoc,

' Gleocapsa, Spiruline, Scytonema), Algse (Spyrogyra, Oedoponium; Chara,

Vaucheria, Sargussum, Diglom and Bactrucospermum) and, Fung (Saprolegnis,
Albugo, Mucor, Phytophthora, Yeast, Penicillium, Xylaria, Puccinia, Pyricularia, -
Cercospora), general account, structure, nutrition, reproduction and economic
importance of Lichens; Bryophytes (Matchantia, Anthoceros, Funaria}; Pteridophytes
(Rhynia, Psilotum, Lycopodium, Selaginells, Equisetum, Ophioglossum, Osmunda,
Pteris, Marsilea) and; Gymnosperms (Cyeas, Pinus, Gnetum).

Section—-1 Co : ' !
Tatonomy :

Prineiples of taxonomy, units of classification, systems of classification; Bentham and
Hooker, and Engler and: Prantl’s systems of classification. Herbarium technigues.
Study (with examples) of Monocotyledons (Poaceass, Arecacese, Lilisceae,
Canacecae, Orchidaceae and Musascae), Dicotyledons (Amaranthaceae, Anrionaceae,
Capparidaceae, Vebaceae Brassicacese, Ruiaceae, Huporbiacese, Anscardiaceae,
Malvacese, Apiaceae, Myrtaceae, Apocynacese, Asclepiadaceae, Convolvulacese,
Verbansceae, Lamiaceae, Solanacese, Scorphulariaceae, Acanthacese, Rubiaceae,
Cucurbitiaceae and Asteraceae).

Section— 3

Economic Botany

Ongin, distribution and economic importance of: Food crops (rice, ragl, wheat, jowar,

bengal gram and black gram), Oil crops (groundnut, coconut and castor); Beverages

(tea, coffee and cocoa); Sugar and starch (sugar cane, tapioca, potato), Spices

(cardamom, cloves and cinnamon); Fibre (cotton, coir and jute); Rubber yielding

plants (Hevea and Ficus); Timber and pulp (tesk, rosewood, bamboo and eucalyptus);

Medicinal plants (Ravoulfia, Cinchons, Vinca and Digitalis), Narcotic plants

(Tobacco and Opium). : S P

Section — 4 . .
Anatomy and Histology :

~Types and classification of tissues, their spbucture and function, meristems,

organization of the shoot and root apex. Cround tissues; Parenchyma, collenchyma,
sclerenchyma, sclereids: — their position and distribution in plants parts and their
significances. Tissue systems - Hpidermsl, mechanical, vascular, laticiferous their
structure and function. Types of vascular bundles. Internal structure: Dicot and
monocot root, stem and leaf. Secondary growth i dicot stem and root.

...14
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Section -5

Embryology ‘ ‘

Microsporogenesis  and male gametophyte. Megasporogenesis and  fomale
gametophyte. Double fertilization, embryogenesis, endosperm formation, types of -
endosperm — nuclear; cellular and helobial. Flower morphology, types of pollination,

contrivances, agents of pollination, - - ' ST S

Section-6. .. ... .

Physiology snd Blochemtstry R
Osmosis, absorption-and translocation of solutes and minerals, ascent of sap. theories -
of ascent of sap. Factors affecting water. relationship int plants. Types.of transpiretion, -
significance, . mechanism: of - stomatal opening, - faotors affecting:: transpiretion;’
guttation. Mineral salt absorption: - Soil solution, - avsilability of minersl salts,
hydrophonics, mechanism of salt absorption passive and active absorption of salts
by land plants. Mineral nuirition — role of micro and macro elements. Photosynthesis
- mechanism of photosynthesis, light and dark reaction,. pigments involved in’
photosynthesis, clectron transport systemn, structure of chloroplastj Cs and C 4 plants,
factors -affecting photosynthesis. Respimtion - Defination and. significance of
respiration, types-of respiration, mechanism-of -respiration, enzymes. of respiration,
Tespiratory :quotents; -electron’ transport- chain and. oxidative. phosphorylation, ATP .
account; factors affecting respiration::Nitrogen metabolism, nitrogen fixation. Plants
movements, plant- growth, flowering, harmones: and their spplication. Physiology of
flowering: ' Photoperiodism - - Short day, lond -day and: photoneutral: “lants,
photoperiodic  stimulus, induction and response, - practical * #pplication - of
photoperiodissm.  Vernalisation — brief account of vernalisation and its practical
application in agriculture. Dormancy: Introduction, bud dormancy — induction and
removal of bud dormancy, seed dormancy, seed viebility, method 16’ breaking
dormuncy, I : Co e e

Section-7: . - - .

Cytology and Genctics -+ = . . - - S
Structure: - of . ‘prokaryotic ‘and :‘eukaryotic ' cell, ceil ‘wall; - plasma’ ‘membrane, -
endoplasmic reticulum, lysosomes; plastids, ribosomes, golgi complex; mitochondria,
living and non-living inclusions. The nucleus, nuclrear membrane -and nucleolus.
Chromosome - chromoseme morphology, Nucleosome; sub unit of chromatin and
solenoid model of chromosome. Fine structure of genes, genetic code and protein-
synthesis. Plasmids, & brief study of polyploidy. Cell division = mhitosi$ and meicsis
and their significance.” Mutation, types and usage, factors responsible for nmutation,
‘Fine structure of the gene: Gene concept (Cistron,  recon and ‘muton), plasmids,
transposons, Gene expression insprokaryotes — Lac operon, Watson and Crick modal
of - DNA, DNA replication, types of RNA, ‘(Genetic code and ‘proteéin - synthesis. .
Interaction of genes: coacept, epistasis, recessive epistasis / supplementary

- genescomplimentary genes, dominant epistasis, duplicate genes. Sex chromoscnes
and Sex determination in plants, sex linked inheritance,. Mendelism: Mendel’s work
mono and dihybrid crosses, Medel’s laws of inheritance. Back cross and test cross.
Linkage: coupling and repulsion. Linkage and crossing over with examples.

...15 .
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Section -8

Plant Pathology _

Symptom, causative agent, transmission, control. Measures of the following disease:
Bunchy top disease of Banana, Citrus canker, Fruit rot of Arecanut — Koleroga, Blast
of Rice, Wheat rust and Tikka disease of Ground nut.

Section - 9 :

Ecology, Environment and Blodiversity

Introduction; eim and scope, ecological factors — edaphic, climatic and biotic, types of
ecosystem, food chain end food web. Plant communities Hydrophytes, Xerophytes,
Halophytes and Epiphytes. Plant succession — Xerosere and Hydrosere. Plant
adaptations - Ecological adaptations (morphological and anatomical) of hydrophytes,
mesophytes, xerophytes, epiphytes and halophytes. Environmental pollution  Air and
water pollution and their impact on vegetation, pollution control, green house effect,
acid rains, ' . :

Section — 10
Conservation Ecology
Conservation of nature and natural resources, soil water, forest, threatened plants and

+ antmals, endemic plants of india and their conservation. Biodiversity, hot spots of

Indis, Afforestation methods, soil erosion and scil conservation methods, water land
management, monoculture and its effect, wild life management, national “varks,
sanctuaries and bioreserves, farm forestry, glass house / green house cultivation of
plants. ‘ )

Section—11

Phytogeography :

A brief account of phytogeographical regions of India with special reference to
vegetation of Karnataks, ' :

Pattern of the question paper
PART - A: Objective type questions B
Twerity, one merk questions (without internal choice) requiring filling-in the blanks or

choosing the correct answer from a multiple choice or giving one sentence answers -

twenty questions from the entire syliabus for one mark each - 20 marks

PART ~ B: Descriptive type questions
Section - | '
Tive short notes questions (with internal choice) covering the entire sytlabus for four
marks each — 20 Marks.
Section - 2 ‘
Five questions (with internal choice) covering the entire syllabus for twelve marks
each - 60 Marks. A
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IX. ZOOLOGY
Duration — 3 hours, 100 marks

Section ~ 1

Non-chordata and chordata '

General charaoters and classification upto class among non-chordata and chordata
with suitsble examples. Digestive, locomotory and excretory systems in invertebrates.
Comparative anatomy of circulatory, Urinogenital and nervous systems in vertebrates.

Scction -2

Physiology and biochemisiry

Respiration, muscle and nerve physiology in mammals. Thermoregulation, excretion,
osmoregulation and physinlogy of reproduction (vertchrates). Structure, elassification
and functions of carbohydratcs, proteins, lipids, vitamins, nuclcic acids and cnzymes.

Section-3

Cell biology, genetics and evoluﬁon

Ulirastructure  of cell organelies such as plasma membrane, Mitochondria,
Chloroplast, Endoplasmic reticulum, Golgi complex, Lysosomes, Ribasomes, Nucleus
including Chromosomes, Cell cycle, Mitosis, Meiosis, Gametogenesis Fertilization.
Principles of Mendelian inheritance, interaction of genes, Sex linkage, quantitative
inheritance, Gene structure, function and regulation, Sex deternination in Drosophila
and mun. Lamarkism, Darwinism, evidences of organic evolution, modem concept of
evolution, evolution of man and horse. Colouration of mimicry. :

1

Section — 4

Environmental, developmental and wild life biology

Concept of ecosystem, abiotic and biotic factors, population atiributes, food chain and
food web, ecological pyramids, sources and biological effects of pollution of Air,
water and. soil and their control measures. Types of eggs, cleavage poiterns,
Gastrulation, fate maps, placenta, insect and amphibian metamorphosis, hormones in
development and differentiation, in-vitro fertilization (IVF), sperm bank, surrogate
mother, cloning. Management of wild-lifc habitat, national parks, sanctuarics, zoos,
Project Tiger, wildlife policy and lcgislation.

Pattern of the question paper

PART — A: Objective type questions

Twenty, ane mark questions (with no internal choice) requiring fitling-in the blanks or
choosing the correct answer from a multiple choice or giving one sentence answers -
twenty questions from the entire syllabus for one mark each - 20 marks

PART — I: Descriptive type questions

Section — |

Five short notes questions {with internal choice) m\renng the entire syllabus for four
merks each — 20 marks.

Section—2

Three questions to be attempted {(with intemal choice) covering the entire syliabus for

_ twenty marks each - 60 marks,

17
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X . AGRICULTURE
Dutation — 3 hours, 100 marks

Scope and Coverage

Section—1

Agriculture and natural resources, agrocllmatic zones and production of crops
Ecology and conservetion, natwral resources of land, water bio-diversity mcludmg flora
and fauna in Indis, vegetation dnd torest types "Gurfefit status, propagaum and scope of
sgroforestry, social forestry, wood lots; Crappmg patterns in different agmclunatlc zones
of Karnateks, chenges due o environmeni, imitalion udvances’ in crop pruduouun
téchriology and net forces. Green revolution, food security and organic farmmg
Degmdehon of soil and water resources, hazards due to chemlcal form '

Agronohy and sotis. ' ' o

Soils physical, chemical and biclogical properties, soil format:lon, soil classification,
mineral and orgenic constraints, plant oxidants, soil carbon and nitrogen, humws
formation, major and micro nutrients; N fixation; P “fixation; uﬁ@‘pted nutrient
management; problem soils, their rcclamation and managcmmt soil donservation, dry

Tand teéchnalogies” for stabilising main fed “érop ' production;” waiershed development

Agroniomic ‘doncepts and ‘praciices; tillage, sowing of crops; seed and s i

weeds and their coology, control mcastires, integratcd weed management; Imgmon
methods and water use efficiency, soil fmtﬁ,lty and maintenance — green,. manvring,
compostmg. vermin-composting, biofertilisers; ¢crop rotations; cmcepté of multiple
cropping, inter and relax cTOppings, multistorey cropping, harvest and post | harvest
technologiés. Package of practices for cereals, pulses, oil seeds, fiber, fodder, sugar and
commercial ¢rops of Kharif, Rabi and summer seasons; pastures and sxlvzpaatures

Section—-3 :
Plunt broeding and genetics

~Laws of heredlty, pluni breeding und genetics, high yielding varielios, geneticully

modified crops, crop genetic resources; polyploidy euploid and ancuploids. Mutation —
micro and macro - and their role in crop improvement. Variation, Components of
varigtion. Heritability, sterility and incompatibility — classification and application in
crop improvement. Methods of crop improvement, hybrid vigour and its exploitation,
back cross method of breeding, breeding for disesse and past resistance; Role of
interspecific and intergeneric hybridisation. Role of biotechnology in plant breeding.
Seed technology, seed production, processing and marketing. Intellectual property rights.
Thysioiogy and its importance — physiological processes, Drought and drought tolcrance;
photosynthesis, major pathways of photosynthesis, photoperiodism and vernalisation.
Plant growth regulators, harmoncs. Physioclogy of seed germimation & dormancy.
Carbohydratcs, protein and fat metabolism.

Section -4

Horticulture

Major -korticuitural crops — fruits, vegetables, flowers - cultivation, processing and
preservation techniques. Human nutrition. Land scaping, gardens lawns, ornamentals;
export and marketing problems. Diseases and pests of all field and horticultural crops,

... 18
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tauses and control; Aliernate methods of conirol; integraied pesi munagement slorage
pests and diseases. '

~ Agricultural extension, farm management and food policy .
Agricultural extension, methods and progreimme.  Transfer of technology projects end

Othe; dmmgmnpmgammm Farii Minagement, Farm planting, complete and partial

agriculture, dm"ryiﬁg, poultry “processed foods and farmers poverty and prosperity.
Valuation of natural resources & services, Food policy, poverty and poverty alleyiation
programme, Rural development programmes; World Trade Organisation; Intellectual
PropetyRights. . T o

Piittern of the question paper.

- PART - A: Objective type questions
Twenty, one mark questi

s

‘ e e otons (without internal choioe) requiring filling-in the bianks or
choosirg the correct answer from 8 multiple choice or giving one sentence answers -
ety questions tfom the entie sylabi for ono mark each - 20 marks

PART' - B: Descriptive type Questions N _

Five short notes questions (with internal chioice) covering the entire syllabus for four
marks each — 20 marks,. T . L

Five questions (with internal choice) from the entire syllabus for twelve marks each - 60

19
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XL CIVIL ENGINEERING
- Duration - 3 hours, 100 marks

Engineering Mechanics: Reayltant and cquillibrient detormination of co plainar con-

curzent and nen-con current force system. Detérmination of reaction for simple
statically determinate beams. Centroid and second moment areas’ of Plain figures and
built up. resctions. Friction fundamentals’ snd “spplication on' lodder “Friction
Rectifinear motion with constant acceleration, Projecticles, De-aleraberts Principles.

Strength of Materials: Stress and strain in bars of uniform and varying cross section

made up of single material, Application on elastic coptants (No derivation). Stresses

in thick and thin cylinders. Share force and bending moment for stetically deterininate
beamns subjected to transverce load onty (No couples) Buler’s and Rainkains formula¢ -
for gccclury lowded columns. Sturclursl Anulysis: Influence lines [of Tedotion,
shareforce and bending momenin in bearns and their use in analysis for rolling loads.
Thees. finzpd arches, Bquilibrim of loaded card and cables, Method of computing -
dofloctions of statically detertminat béams and fraies by moment ares method and
conjugate beam method. Steel Structures: Analysis and design of swructurel fariteners
likg, riveted connections, high strength friction grip bolted cannéction, fillet anid byt
welded, connection. Design of axillary loeded terision members. Design of angle
strunts built up compression member lacing and battems subjected to axial load.

Water Supply Engineering: Waer demand_calctlation, methods ‘of population
forceasting, demand variation and its offects on walcr Supply’ component. Study of
different physical, chemical and biological characteristics to assess quality of water.
BIS-standards for drinking water. System of supply and methods of distribution and

layouts. Pipe appurtenances. Purpose and operational concepts of wsiter treatment
units (designs excluded). Waste Water Engineering: Systei of sanitation of sewage

- disposal. Estimation of dry and wet Weather flows. time of concentration hydraulic

design of circular sewers running full and pagtial flow, Sewer sppurtenaced and house

drainage connections. Analysis of sewage. Puipose and operational congepts of water
trestment units (designs excluded). ‘Fluid Mechanics: Fluid propertiss and
clusiifigation. -Fluid pressure: and ils ‘meusurement.” Simple und’ differential
munomelers and mechanical gauges. Fluid friction in pipes. Friction factors for
commercial pipes. Major and minor loses. Application of Bernoulie’s equation, Pitot
tubes, ventury meter and orifice meter. Classification discription and. working
principles of single stage centrifugal pumps including concept of priming. Hydrology

and Water Resources Engineering: Types, Forms snd Measurements _of

Precipitation System end methods of irrigation. Quantity and quality fequirements of
water for different crops, General Principles of design of gravity and earthen dams
(excluding numerical problems) Types, alignment, maintenance and désign principles
of cannels, : T o | .
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Section - 3

Highway Engineering: Principles of Highway-Planning, Highway alignments, and

cross section. Classification of roads, and their constnicticns, Surface and subsurface

drainage of roads, Traffic forecasting techniques, origin and destination survey,

Highway capacity, Markings, Sign, Signals, Street lighting, Raifway Engineering

Railfastenings, Balust,  Sleepers, Points, Crossings, and OCauges. , Signals “and
interlocking, creep of rail, rulling gradient, tract resistance and lactive effoft. "Super

elovation constrietion end. meintenance of permanent ways. Relaying of truct.

_ Surveying — Basic: Compass surveying, use of prismatic compass. Field-work,

. Bodking and plating by graphical ‘methods, erfors and precaution, Principles of
leveling, types reduction of levels and booking of staff réadings, Brrors in leveling

ungl precautions. Principles of hand levels, clino-meters, Ghat ranvers, box-sexturt
and Planimeters. Surveying - Advanced: Funameritals ‘of théodalite and tachiometric -
survey Hights and distances. Coutiters and their applications.” Setting-of simples,
compownd and vertical uryes. o

Construétion Enginésring: Coutse, rubble and ashlar stons isonly. Bonds in brick
work, hallow biock construction, Damp proof construction pointing, ‘plastering ‘and

painting. Different types of doors and windows with fixture$ and fittings-~ Fuction of
lintcls, chajjas, canopy ‘and balcony. Types of stairs and thoir suitability. Engiiveering

Materialy: Classificatiori and qualities of g06d building stones. Types #ind Tndian
standard classifiation of Dricks. Different types setting times and strerigth of cemment.
Ingradients, Propottions propestics and uses of cement mortar. Concrete: impc tance
of water cement ratio, strength, ingradients including admixtures, workability, tésting

for strength elasticity. Construction Management: Consthiction activity, schedules,’
joblayout, barcharts, organisation of ‘contract, projéct control and supervision cost
reducfion measures. CPM and PERT analysis, float times; ‘cashing of activities
construction of network for cost optimization updating, Cost analysis and fesource
llowcstions. Geotechical Engineering: Index_piopertiss of soil and theis
determination. Partical size distribution - sieve mnalysis and consistency of soils.
Atterbérg and hydromatic limits and indices. Classificution of sotls-Necessity
classificasion based ‘on partidle size-HB, MIT, IST and irtammationsl textur!
clessifistion PRA or HRB  classification  system, unifiéd and 18T classification.
Concept and factors effocting shear strength — Mohar, coulomb theory, Measuroment
of shear pararméter. Types of foundations, selebtio” cretira, “bearing capecity,
setflement, laboratory and field tents. o

it

Pattern of the question paper

PART - A; Objective type guestions - R -
Twenty one mark questions (without internal choice) requiring filling-in the blanks or

choosing the correct answer from a multiple choice or giving one sentence answers -
twenty questions from thic entire syllabus for on¢ mark ¢ach - 20 marks T

PART — B: Descriptive type questions
Four questions (with internal choice) from the entire syllabus for twenty marks each -
80 Marks. '

.. 21
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XH. FORESTRYI
. Duration - 3 hours, 100 marks

Section — 1
Generul silviculture :
Biotic. and. aboitic components of forest eco-system;, forest community coicepts; Torest
productivity, nutrient cycling and water relations, Ecological succession and climax, forest
pes in Indig, idenlification of species, composition und sssocistions; principles und
establishment of herbaria and arboreta. General silyiculaita] princigles; lodality fuctors
influencing vegetation, natural end attificial regeneration of forests, methods of
propagaticn, forest, puypmery.techniques-nursery beds, poly bags and maintenace, grading
and hardening of seedlings; establishment operstion. ‘tending. opérations; wéeding
cleaning, thinning, improvement felling and climber cutting. _ _
Nivicultursl aystoms and silviculture of trees 0 0
Cloar felling. shelier wogd, sclogtion, assessory, soppie and vohversion systefhs.Choioe

of species, establishment and management of stands, enrichment ‘methids, téchnical
constraints, intensive mechanized methods. Tradifional and’ recent’ sdviies in tropical
silvicultural sescarch, and. practigos. Silviculture of some of the sconomically impofiant
species such as Acacia nilotica, Acacia auriculiformis, Albizia lebeek, Anogeists latifolia,
Azadirachta indica, Bamboossa bambos, Dendrocalamus strictus, Bombax ceiba, Casuaring
equisetifolia, Dalbergia latifolia, bmbilica officinalis, bucalyptus hybrid, Gimelina
Arborea, Hardwickia binata, Lagerstroemia Lanceolsta, Pterocarpus’ marsupium, Prosopis
juliflora, Santalum album, Tectona grandis, Terminalis tomemtoss, Terminslia arjune,
Terminalia paniculata, Tamarindus indica, Zylia xylocarps, ‘

T el

Section-3

- Agro forestry and social forestry :
Agro forestry-scope and necessity; tree-crop interaction, choice of species, classification of
agro forestry systems, agro forestry systems under different ogro-ecological zones of
Kamataka; role of multipurpose trees and NTFP species, in food, fodder end fuel security.
Social/Urban Forestry; objectives, scope and necessity; people’s participation. Farm
forestry: farm wood lots, dryland and wetland forestry. High density plantations.

Section -4

Soil conservation and watershed management _

Forest soils; classification, soil formation; physical, chemical and hiological properties.

Soil conservation; definition, causes for erosion; agencies of erosion, wind and water

erosion; conservation and reclamation of problem soils and waste lands, role of forests in

conserving soils. Mainteniance and build up of soif organic matter, Role of MICTOOTganisms

in ameliorating soils, VAM fungii. Watershed Management; concept of watershed; forest

hydrology, watershed development for torrent control, river channel stabilization,

avalanche and landstide controls, rehabilitation of degraded areas; hilly snd mountain
- .22
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areas; integrated watershed managcment water-'harvcstmg and conservation; ground water
recharge and watershed managermeiit.

Section- 5§

Tree improvestent R
General concepts of tree 1mprovement methods and techriiques. Variation in natuml stands
- and its use. Species and provenance selection, introduction of exotics. Seed production
areus und seed orchurds; establishment, evalustion, mainienince end: utility. ‘Progeny
testing, genetic improvement of natural foredt trees and stands. Selection procedire and
 techniques in tree unprovement ‘Forest genet:c resources and gene conservation; fn situ
tmd ex situ tachmques Modexh propagatxon techli({ues seed cemﬁcaﬁm '

" Pattern of the question paper

PART — A: Objective type qucstions

~ Twenty, one mark questions {without internal choice) requiring filling-in the blnnks or
choosing the cotrect answer from 8 multiple choice or giving on¢ sentesice answers ot

twonty questions from the entird - syllabus for onc matk: cach 20 marks L

PART -B: Descnptwe type questions S

.Sechonl,,“ I .
Five short notes quesuons (w1th uﬁernnl chmce) covering the entare syllabus for iour marks

each~ 20 Marks .

Section -2 .

Five questmns (mth mtomal chotce) trom thu entire. syllabus for twelve marks eac“ 60

23
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XIII. FORESTRY II
Dwiration — 3 hours, 100 marks

-Section -1

Foresi Manugement e S :

Objectives, principles and techniques of forest mansgement, units of administration and
munugement, Forest stands; struclure und dynsmics, principle of sustained yield, normal
forest, :rotation;: growing - stock- assessment; - yield regulation;: management of forest
plantatiorts, commercial forests, working plans; characteristics and method of preparation
of warking plans, their role in scientific management, conservation of nature, bio-diversity
and other dimensions, annual plan and its ‘operation, - JFM; principles, objectives,
methodology, scope, benefits and role of NGOs, formation of Village Forest Committees.

Section“z Prave £ VW M age - EIN R . l‘:._._ LY
Farest mensuration and remote sensing :
Mothods-and instruments- uscd: for: measuring diamcter, girth, height, age, increment and
volume-of trees; tree form-factor, volume estimation of stands, current annual and mean
annual ‘increments, sampling methods and sample plots, yield calculstion, yield and stand
tables, - preparation -and utility -of - yield tables; site-quality assessment, remote sensing;
principles, devices and applications in forestry, forest cover monitoring through remote
sensing, geographic information systems for forest management. -

Section-3 ' .- - :

Furest sconomics und legislution o

Forest economics, fundamental principles, cost-beneiit analyses, estimation of demend and
supply, role of private sector, co-operatives and corporate financing of forestry, valuation
of forest goods und services, constrainis in murketing of NTEFPs. Legislation, history of
forest development, National forest policies of 1894, 1952 and- 1988, forest policy and
issues related to-land -use, timber and non-timber products, institutional and structural
changes. Forest laws; necessity and general principles. Indian Forest Act 1927, Karnataka
Forest Act 1969, Forest (Conservation)-Act, 1980, Wildlife: (Preservation) Act 1972 and
their amendments, the Environment (Protection) Act, 1986, Co s

Section—-4 :

Forest resources and utilization

Environmentally sound forcat harvesting practices, logging and cxtraction techniques and
principles, transportation systems, storage and sale of forest produce, non-timher forest
produce (NTFPs); definition and scope, collection, processing and disposal of. gums,
resing, oleoresing, fibres, oil seeds nuts, rubber, canes, bambuvos, medicinal plants,
charcoal, lac and shallec, katha and bidi leaves. Need and importance of wood seasoning
and preservation; general principles and methods of seasoning, composites and impraved
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wood, properties, manufacturing processes and uses. Pulp, paper and rayon, present
position of supply of raw material to industry, wood substitutes, utilization of plantation
wood.

Section -5

Forest protection

Necessity and limitation, agencies responsible for destruction of forests — man, dome,gtm
animals, wild snimals, and environment factors, preventive and«curative measurcs.
Anthropogenic. factors. rcsponsible for destruction of forests; shifting cultivation, mining,
forest fire; poaching; defective management, encroachment, illicit felling and their control.
Forest fires;typesgdamage; dynamics and its control. Pressure of grazing and browsing on
forests; damage and. control measures, rotational and controlled grezing, effect of wild
animals on-forest regenerstion, important pests and chseases of nursezy and plantation.
Integratcd pest and disease management.

Section — &

Environment and biodiversity conservation

Environment; components and importance, impact of deforestation, forest flrcs and various
human activities like mining, construction-and developmental projects, population growth
on ‘enviranment and biodiversity. Poliution; types, impact and control measures, global
warming, -green. house effects, ozone layer depletion and .acid rmin their characteristic
features, -effect -and -control. Role of trees: and- forests ' in environmental : conservation;
control and prevention of air, water and noise pollution. Environmental monitoring,
environmental impact assessment.. Conservation, Principles of conservation biology.
Biodiversity, concept, levels and values. Stratcgics and mcthods of biodiversity
oonservation with special reference to protected areas. Wildlife of Karnataka; management
and conscrvation, ccotourism. Tribes and tradltm'nal lmnwladgc Conservation of forcat
ccmystcms and sustainable dcvclopmm :

Pattern of the question paper :

PART - A: Objective type questions

Twenty, one mark questions (withput internai choice) requ:rmg filling-in the blanks or
choosing the correct answer from & multiple chaice or giving one sentence answers -
twenty guestions-frony the entire syllabus for one mark-each - 20 marks -
PART - B: Descriptive type questions

Scction — 1

Five short notes questions (with internal choice) covering the entire syl labus for four marks
each 20 Marks

Five questxons (Wlth internal chmcc) from the entire syllabus for twelve marks each - 60

Marks. @ﬁﬁjg)_—

(5. NARAY ANASWAMY)
Under Scerctary to Government-4,
Forest, Ecology & Environmont Department.





