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Paper – II
Paper II will cover 180 Objective Type Questions (Multiple Choice, Matching
type, True/False, Assertion – Reasoning type) carrying 180 marks of 3 hours
duration. Each question carries 1 mark. There will be negative marks for
wrong answers. Each wrong answer will be penalized @ 1/3rd of the marks
prescribed for the question.

GEOPHYSICS
CORE
1. The Earth and the Solar System:
Milky Way and the solar system. Modern theories on the origin of the Earth and other planetary
bodies. Earth‟s orbital parameters, Kepler‟s laws of planetary motion, Geological Time Scale; Space
and time scales of processes in the solid Earth, atmosphere and oceans. Radioactive isotopes and
their applications. Meteorites Chemical composition and the Primary differentiation of the earth.
Basic principles of stratigraphy. Theories about the origin of life and the nature of fossil record.
Earth‟s gravity and magnetic fields and its thermal structure: Concept of Geoid and, spheroid;
Isostasy.
2. Earth Materials, Surface Features and Processes:
Gross composition and physical properties of important minerals and rocks; properties and
processes responsible for mineral concentrations; nature and distribution of rocks and minerals in
different units of the earth and different parts of India. Physiography of the Earth; weathering,
erosion, transportation and deposition of Earth‟s material; formation of soil, sediments and
sedimentary rocks; energy balance of the Earth‟s surface processes; physiographic features and river
basins in India
3. Interior of the Earth, Deformation and Tectonics
Basic concepts of seismology and internal structure of the Earth. Physico-chemical and seismic
properties of Earth‟s interior. Concepts of stress and strain. Behaviour of rocks under stress; Folds,

joints and faults. Earthquakes – their causes and measurement. Interplate and intraplate seismicity.
Paleomagnetism, sea floor spreading and plate tectonics.
4. Oceans and Atmosphere
Hypsography of the continents and ocean floor –continental shelf, slope, rise and abyssal plains.
Physical and chemical properties of sea water and their spatial variations. Residence times of
elements in sea water. Ocean currents, waves and tides, important current systems, thermohaline
circulation and the oceanic conveyor belt. Major water masses of the world‟s oceans. Biological
productivity in the oceans.
Motion of fluids, waves in atmospheric and oceanic systems. Atmospheric turbulence and boundary
layer. Structure and chemical composition of the atmosphere, lapse rate and stability, scale height,
geopotential, greenhouse gases and global warming. Cloud formation and precipitation processes,
air- sea interactions on different space and time scales. Insolation and heat budget, radiation
balance, general circulation of the atmosphere and ocean. Climatic and sea level changes on
different time scales. Coupled ocean-atmosphere system, El Nino Southern Oscillation (ENSO).
General weather systems of India, - Monsoon system, cyclone and jet stream, Western disturbances
and severe local convective systems, distribution of precipitation over India.
Marine and atmospheric pollution, ozone depletion.
5. Environmental Earth Sciences
Properties of water; hydrological cycle; water resources and management. Energy resources, uses,
degradation, alternatives and management; Ecology and biodiversity. Impact of use of energy and
land on the environment. Exploitation and conservation of mineral and other natural resources.
Natural hazards. Elements of Remote Sensing.

ADVANCED
1) Signal Processing: Continuous and discrete signals; Fourier series; auto and cross correlations,
linear time invariant systems with deterministic and random inputs; band limited signal and
sampling theorem; Fourier and Fast Fourier transforms; Z-transform; convolution; Filters: discrete
and continuous, recursive, non-recursive, optimal and inverse filters; deconvolution; fractal analysis.
2) Field theory: Newtonian potential; Laplace and Poisson‟s equations; Green‟s Theorem; Gauss‟
law; Continuation integral; equivalent stratum; Maxwell‟s equations and electromagnetic theory;
Displacement potential, Helmhotz‟s theorem and seismic wave propagation.
3) Numerical analysis and inversion: Numerical differentiation and integration, finite element, and
finite difference techniques; Simpson‟s rules; Gauss‟ quadrature formula; initial value problems;
pattern recognition in Geophysics. Well posed and ill-posed problems; method of least squares;
direct search and gradient methods; generalized inversion techniques; singular value decomposition;
global optimization.

4) Gravity and Magnetic fields of the earth: Normal gravity field; Clairaut‟s theorem; Shape of the
earth; deflection of the vertical, geoid, free-air, Bouguer and isostatic anomalies, isostatic models for
local and regional compensation. Geomagnetic field, secular and transient variations and their
theories; palaeomagnetism, construction of polar wandering curves.
5) Plate Tectonics and Geodynamics: Marine magnetic anomalies, sea floor spreading; midoceanic
ridges and geodynamics; plate tectonics hypothesis; plate boundaries and seismicity. Heat flow
mechanisms, thermal moddling of earth,core-mantle convection and mantle plumes.
6) Seismology Elastic theory: Seismometry: short period, long period, broad band and strong
motion; elements of earthquake seismology; seismic sources: faulting source, double couple
hypothesis, seismic moment tensor, focal mechanism and fault plane solutions; seismic gaps;
seismotectonics and structure of the earth; Himalayan and stable continental region earthquakes,
reservoir induced seismicity; seismic hazards; earthquake prediction, travel time residuals, velocity
anomalies, seismic tomography.
7) Gravity and Magnetic Methods: Gravimeters and magnetometers; data acquisition from land, air
and ship; corrections and reduction of anomalies; ambiguity; regional and residual separation;
continuation and derivative calculations; interpretation of anomalies of simple geometric bodies,
single pole, sphere, horizontal cylinder, sheet, dyke and fault. Forward modelling and inversion of
arbitrary shaped bodies and 2-D, 3-D interfaces. Interpretations in frequency domain.
8) Electrical and Electromagnetic Methods: Electrical profiling and sounding, typical sounding
curves, pseudo-sections; resistivity transform and direct interpretation; induced polarization
methods. Electromagnetic field techniques; elliptic polarization, in-phase and out of phase
components, horizontal and vertical loop methods; interpretation; VLF (very low frequency); AFMAG
(Audio frequency magnetic) methods; and central frequency sounding; transient electromagnetic
methods; magneto-telluric method; geomagnetic depth sounding.
9) Seismic Methods: Generalized Snell‟s Law; Ray theory; reflection, refraction, diffraction;
Zoeppritz‟s equation; seismic energy sources; detectors; seismic noises and noise profile analysis;
seismic data recording, reduction to a datum and weathering corrections; Interpretation of
refraction and reflection data; CDP/CMP; velocity analysis, F-K filtering, stacking, deconvolution,
migration before and after stack; bright spot analysis; wavelet processing; attenuation studies, shear
waves, AVO; VSP; introduction to 3D seismics; seismic stratigraphy.
10) Well logging: Open hole, cased hole and production logging; Electrical logs; lateral, latero,
induction, temperature, S.P; porosity logs; sonic, density, neutron; natural gamma; determination of
formation factor, porosity, permeability, density, water saturation, lithology; logging while drilling.

