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General Knowledge of Chhattisgarh
History of Chhattisgarh and contributions of Chhattisgarh in free-
dom struggle,
Geography, water, mineral resources, climate and physical condi-
tions.
Literature, music, dance, artand culture of Chhattisgarh.
Tribals, dialects, teej and festivals of Chhattisgarh.
Economy, forest and agriculture of Chhattisgarh.
Administrative structure of Chhattisgarh, local government and
Panchayati Raj.
Human Resources and energy resources in Chhattisgarh.

Education, health and contemporary events in Chhattisgarh,

PART-2
(A) ASSISTANT GEO-HYDROLOGIST

(v

(vif)

{viii)

(ix)

@
@
(i)
(i)

)

HYDROGEOLOGY

Ground water: Origin, types, importance, occurrence and movement.
Renewable and non renewable Ground water resources and
assessment of Ground water.

Hydrological cycle. Ground water reservoirs and their classification,
Classification of aquifers.

Hydrological Properties of rocks : Porosity, permeability, specific
yield, specific retention, Transmissivity, storage coefficient, Hydraulic
conductivity. Darcy's law and its validity, Reynold Number.

Well Hydraulics : Confined, unconfined, steady, unsteady and radial
flow.

Hydrographs, Piezometer, water table contour maps ,
Hydrostratigraphic units, Hydrogeology of Chhattisgarh. Waterlevel
fluctuations causative factors and their measurement.

Water well technology: Well types, drilling methods, construction,
design, development, Yield Test and Selection of Pump sets. Methods
of pumping test and analysis of test data, evaluation of aquifer
parameters.

Geochemical Survey and Ground water quality, various parameters
for drinking, irrigation purpose and industrial use. Water
contaminants and pollutants problem of Arsenic, Iron, Sulphate,
Nitrate and Fluoride, Ground water quality of Chhattisgarh.
Surface and Subsurface Geophysical and Geological methods of
Ground water exploration. Hydrogeological mapping using various
remote sensing techniques. Geographic Information System (GIS) -
principles and applications.

Artificial recharge of Ground water, Technique of Rain Water
Harvesting Concept of Water shed management & Basin
Management, conjunctive use, Problem of overexploitation, Ground
water legislation.

GEOMORPHOLOGY & STRATIGRAPHY :-

Dynamics of geomorphology and geomorphic processes.
Geomorphic regions of India and Chhattisgarh.

Concept of stratigraphy and its significance. Stratigraphic scales,
dual classification. stratigraphy Chhattisgarh.

Plate tectonics. Dynamic evolution of continental and oceanic curst.
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Evolution of sedimentary basins. Tectonics and sedimentation.
GEOPHYSICAL EXPLORATION:-

Basic principles of resistivity methods. Various types of electrode
configuration. Field procedure of profiling and sounding. Application
of electrical methods in Ground water prospecting and civil
engineering problems.

Fundamental principles of wave propagation in seismic method.
Refraction and reflection survey for single interface, Horizontal and
dipping cases, seismic velocity and interpretation of seismic data.
Brief outline of various well-logging techniques, Principles of
electrical logging and its application in petroleum, ground water
exploration, Basic principles and instrumentation of radioactive
method of exploration.

ENVIRONMENT GEOLOGY:-

Impact of man on environment.

Problems pertaining to urbanization.

Problems pertaining to wasteland and wet lands.

Landslides-Their causes (natural and man made.) Prevention and
planning

Floods - physical characteristics.

Origin and causes of flooding, Prevention of soil cover loss.

Human influence onclimate and weather changes. Global warming
and Ozone layer depletion. ’ A

Air pollution- acid precipitation, weather and climatic effects.
Water pollution - Impact of waste disposal (Soil/liquid) on water
quality degradation.

Environment management - Definition of Problem and Objectives.
Role of the geologist in urban area planning

Natural resource management and natural hazards.
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(B) ASSISTANT GEO-PHYSICS

Ground Water Geophysics

1. Concept of stratigraphy and its significance. Types of rock
stratigraphy of Chhattishgarh,
1 Ground water: Origin, types, importance, occurrence and

movement. Renewable and non renewable Ground water resources
and assessment of Ground water.

2, Hydrological cycle. Ground water reservoirs and their
classification, Classification of aquifers.

3. Hydrological Properties of rocks: Porosity, permeability,
specific yield, specific retention, Transmissivity, storage coefficient,
Hydraulic conductivity.

1 Basic principles of resistivity methods. Various types of
electrode configuration. Field procedure of profiling and sounding.
Application of electrical methods in Ground water.

Brief outline of various well-logging techniques, Principles of
electrical logging and its application in ground water exploration.
Remote sensing & Geographical information system.

Mechanics :-

Conservation Laws, Inertial and non inertial frame of reference, Special
theory of Relétivity, Lorentz transformation, E=MC2, Motion of rigid
bodies, Angular momentum, Bernoulli's equation and Stoke's law,

10.

11.

-

Elasticity, Bending of beams and cantilever, Couple due to twisting, .

Poisson's ratio.

Mathematical Physics:-

Vectors, concept of Gradient, Divergence and Curl, Gauss and Stoke's
theorem, Matrices Multiplication, different type of Matrices, System
of equations, Eigen values and Eigen functions.

Thermal and Statistical Physics:-

Different laws of thermodynamics, Concepts of point function and
Path Functions, Carnot's theorem, Absolute scale of temperature,
Entropy, Thermodynamic potentials, Maxwell's relation and their
applications, Maxwell-Boltzmann distribution, Concepts of Gibb's
Ensemble, Canonical ensemble, Statistical interpretation of entropy,
Bose-Einstein and Fermi-Dirac Statistics.

Waves and Oscillations :-

One dimensional wave equation and its solution, Elastic Waves in
solids and pressure waves in gases, phase velocity and Group velocity,
free, forced and maintained vibrations. Resonance, Quality factor,
Interference, Newton's ring, Biprism, Michelson interferometer,
Diffraction, Fresnel and Fraunhoffer class of diffraction. Diffraction
due to single, double and n slits. Zone plate, Dispersive Power and
Resolving Power, Rayleigh's criterion for resolution, Polarization,
Half wave plate and quarter wave plate, production and analysis of
plane circularly and elliptically polarized light, spontaneous and
stimulated emission, Principle of LASER.

- Electromagnetic Induction and Electronics:-

Self and mutual inductance, LCR circuits, series and parallel circuits,
Acceptor and Rejecter circuits, Maxwell's equation and
Electromagnetic waves, Poynting vector, Intrinsic and extrinsic
semiconductors, P-N junction, Zener diode, Use of diodes and
transistors for rectification and amplifications, modulation and
detection of radio frequency Waves, Logic gates.

Optical and X-ray spectra:-

Vector model of the atom, fine structure of spectral lines, J-f and L-S
couplings, Norma! and anomalous Zeeman effect, Raman effect, Radio
activity, nuclear binding energy, fission and fusion, Elementary
particles and their classification, Cyclotron, Elementary idea of super
conductivity.

Lagrange's Equation, Hamilton's Principles, Fermat's principle of
least action, Spherical harmonics and functions, Legendre, Bessel
and Hermite Polynomials, Cauchy's Reimann condition, Cauchy's
integral theorem and formula.

Quantum Mechanics:-

Representation of dynamic variables by operators, Operators Algebra,
Schrodinger wave equation and its application, Free particle in a
box, Potential barrier, Simple harmonic oscillator and Hydrogen atom,
Concept of orbital angular momentum. Eigen values and Eigen
function Lx, Ly, and Lz, Commutative rules.

Basic Properties of nucleus:-

Liquid drop model, nuclear shell model, reaction cross section,
nuclear reaction, Bohr's nucleus theory. Nuclear fission and its
explanation by liquid drop model, Plasma, fusion reaction in Plasma,
fusion reactor, stellar energy.

Band theory of solids, conductors, free electron model of metal, density
of states, fermi energy, Kronig-Penny Model for energy bands. Hall
effect. Langevin's theory of paramagnetism and Curie Weiss Law.
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CHEMISTRY

Symmetry : Symmetry, Symmetry elements, Symmetry operations
(general treatments only).

Electromagneticradiations: Electromagnetic radiation, interaction of
electromagnetic radiations with-matter, consequence of interaction
and classification of electromagnetic rediation in different regions,
Singlet and triplet states. UV and IR spectra and their simple
applications.

Atomic structure and chemical Bonding : Sommerfelds model,
Schrodinger equation (General treatment) Elementry idea of valency
bond and Molecular orbital theory (bonding , non-bonding and
antibonding orbitals) diplole moment and Molecular structure.
Electro Chemistry: Reversible and irreversible electrodes, Nernst

"equation, Standard hydrogen electrode and glass electrode,

concentration cells with and without transference, condutivity of
solution (specific, equipment and molecular conductance), ionic
velocity and effect of dilution on conductance, conductometric
titrations, Degree of ionisation and conductivity concept of transport
number and its determination, Kohlrausch's law of ionic mobility
and its applications. Elementary idea of theory of strong electrolytes.
Thermodynamics : Extensive and intensive properties, isolated
system. Intrinsic energy, and enthalpy as properties of states,
Reversible , irreversible and cyclic processes and drive towards
equillibrium, Second law of the thermodynamics with reference to
entropy, physical concept of entropy, simple applications of
thermodyanmics to chemical processes.

Nuclear Chemistry : Theory of atomic nucleus and nuclear stability
in terms of N/P ratio, binding enegry, packing fraction, mass defect,
whole number rule, Effective nuclear charge, atomic disintegration,
nuclear section, nuclear cross-section, basic principles of nuclear
fission and fusion.

Chemistry of elements and their compounds: A comparative study of
XIV, XV, XV, XVII and zero group elements with respect to electronic
configuration, oxidation states , hydrides, oxides , halides and
hydroxides. )

Transition and inner transition elements : Electronic configuration,
position in the periodic table, characteristics, oxidation states. spectral
and magnetic properties of transition elements. General study,
electronic structure, oxidation states, spectral and magnetic properties
of lanthanides, lanthanide contraction.

Co-ordination Chemistry : Werner's theory of co-ordination
compounds, its electronic interpretation valency bond theory for
explaining metalling and bonding, hybridisation in complexes.
Non-aqueous solvents : Classification and characteristics of solvents
Chemistry of non-aqueous solvents with special reference to liquid
ammonia and liquid sulphur dioxide.

Inorganic Compounds :

A detailed study of oxides. Oxyacids (including electronic structure)
of nitrogen, phosphorus, and sulphur. Peroxoacids of sulphur.
Oxyacids of chlorinc, thionic acids. Isolation of flourine. Inert gas
compounds, interhalogen compounds and pseudo halogens.
Preparation, properties, uses and the constitution of the following:-
diborane, Hydrazine, Hydroxylamine, hyponitrous acid, sodium
thiosulphate and hydrogen peroxide.

HHIT:




A detailed study of active nitrogen, nitrides and fertilisers.
Preparation, properties and uses of the following- Hydrazoic acid
Tartaremetic, Microcosmic salt, thionylchloride sulphuryl chloride,
potassium dichromate, Potassium permagnate, Chromalum
Bleaching powder, Potassium Ferro and ferricyanide,
chlorosulphonic acid, sodium bismuthate, sodium cobaltinitrite and
corborundum.

Physical Organic Chemistry

Electronic displacements Inductive, elecromeric, mesomeric and hyper
conjugative effects, Electronphiles, nucleophiles and free radicals.
Resonance and its applications to organic compounds, Effect of
structure on the dissociation constants of organic acids and bases.
Hydrogen bond and its effects on the properties of organic
compounds.

Modern concepts of reaction mechanisms-addition, substitution,
elimination and rearrangement. Reaction involving free radical
mechanisms of aromatic substitution Benzene intermediates.

Aliphatic Chemistry

Chemistry of simple organic compounds belonging to the following
classes alkanes, alkenes, alkynes, alkyl halides; alcohols, thiols,
aldehydes, ketones, acids and their derivatives, ethers, amines, amino
acids, hydroxy acids, unsaturated acids, Dibasic Acids.

Synthetic uses of the following :- Acetoacetic and malonic estars,

organometallic compounds of magnesium and lithium, and"

diazomethane.

Carbohydrates - Classification, configuration and general reactions
of simple monosaccharides. Chemistry of glucose, fructose and
sucrose.

Stereochemistry

Elements of symmetry and simple symmetry operations. Optical and
geometrical isomerism in simple organic molecules. E.Z. and R.S.
notations Conformations of simple organic molecules,
Stereochemistry of inorganic co-ordination compounds.

Aromatic Chemistry

Benzene, toluene and their halogen, hydroxy, nitro and amino
derivatives, Sulphonic acid, Xylenes, Benzaldehyde. Salicylaldehyde,
acetophenone,Benzoic, phthalic, sallcylic, cinnamic and mandelic
acids.Reducﬁon products of nitrobenzene, Benzonium salts and their
synthetic uses.

Structure, synthesis and important reactions of napthalene,
anthracene, phenanthrene, pyridine and quinoline.

Dyes belonging to the azo triphenylmethane and phthalein groups,
Modern theories of colour and constitution. General ideas regarding
the Chemistry of nicotine.

Basic concepts regarding the following materials of economic and
medicinal importance, Cellulose and starch, coaltar chemicals, oils
and fats,

Chemistry of the following elements and their principal compounds
Boron, titanium, germanium, Silicon . Nickel, Platinum, Chromium
and Uranium.

Elementary idea of Hydrogen bonding VSEPR theory and importance
of lone pair structure of ionic solids, energetics of formation of NaCl.
Crystal lattice with-reference to ionisation potential, electron, affinity,
and lattice energy. Born Haber cycle. Polarising power. Polorisability
Fajan's rules.

Acid-Base concept, Lowry Bronsted concept, Lewis concept, Other
theories of acid and bases, Hard and soft Acid base concept, pH and

" its determination, Buffer solution and Buffer action, Henderson

equation,

Errors in quantitative analysis, classification of errors, minimisation
of errors, precision and accuracy, significance of figures, Co-
precipitation and post precipitation, optimum conditions for
precipitations, choice of indicators in the acid base titrations, theories
of indicators, Principle of EDTA titrations.
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Analytical, Numerical questions on (a) Quantitative estimation of
pyrolusite, iodometry, silver coin, acid-base. titrations, Redox-
titrations (b) Aliphatic and Aromatic compounds.
GEOCHEMISTRY

Special properties of transition and rare earth elements.
Geochemical classification of elements.

Principles of ionic substitution in minerals. Isomorphism,
polymorphism and pseudomorphism

Radiogenic isotopes, Stable isotopes : nature, abundance and
fractionation, Radioactive decay schemes of U-Pb, Sm-Nd, Rb-Sr, K-
Ar and growth of daughter isotopes.

Radiometric dating of single minerals and whole rocks.
Geochemistry of oceanic crust. Composition of continental crust.
Geochemistry of island arcs.

Element partitioning in minerals. Element partitioning in rocks.
Element partitioning in mineral assemblages and its use in P-T
Estimation

Chemistry of Natural waters.

Rock weathering and soil formation.

Elemental mobility in surface environment.

Geochemical cycle. Geochemical studies of aerosols, surface-, marine,
and ground waters.

Bio geochemical cycle.

Mineral stability in Eh-pH diagram.

Origin and abundance of elements in solar system and in the earth
and its constituents.
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