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Unit 1 - Earth Materials and Processes

Modern theories on the origin of the Earth and other planetary bodies. Kepler's laws of
planetary motion, Geological Time Scale; Space and time scales of processes in the solid.
Earth, atmosphere and oceans. Age of the Earth. Radioactive isotopes and their applications
in earth sciences. 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: Geoid,

spheroid; Isostasy.

Earth composition and physical properties of important minerals and rocks, 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;
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Unit 2- 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.
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Unit 3 - 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. Meteorological Hazards and Disasters (Cyclones,
Thunderstorms, Tornadoes, Hailstorms, Heat and Cold waves Drought and Cloudburst,
Glacial Lake Outburst (GLOF), Climate Change: Evidences and Causes of Climatic Change
in the past, Human impact on Global Climate. Atmospheric turbulence and boundary layer.
Structure and chemical composition of the atmosphere, lapse rate and stability, scale height,

geopotential, greenhouse gases and global warming.
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Unit 4. Environmental Earth Sciences and Techniques

Properties of water; hydrological cycle; Morphometric Analysis, Drainage Density and
Drainage Frequency, Basin Circularity Ratio and Form Factor, Profiles, Slope Analysis,
Clinographic Curve, 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.

Remote Sensing and GIS : Basics of Remote Sensing (Electromagnetic Spectrum, Sensors
and Platforms, Resolution and Types, Elements of Air Photo and Satellite Image
Interpretation and Photogrammetry), Types of Aerial Photographs, Digital Image Processing:
Developments in Remote Sensing Technology and Big Data Sharing and its applications in
Natural Resources Management in India, GPS Components. Types of Maps, GIS Database
(raster and vector data formats and attribute data formats). Functions of GIS, Digital

Elevation Model (DEM), and Applications,
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Unit 5. Geography :

Population Geography, World Population Distribution, growth and Policies in
Developed and Developing Countries. Settlement Geography: Rural Settlements,
Characteristics and Processes of Urbanization in Developed and Developing Countries.
Economic Geography, Agricultural Geography, Industrial Geography, Geography of
Transport and Trade: Theories and Models of spatial interaction, World Trade Organisation,
Globalisation and Liberalisation and World Trade Patterns. Cultural, Social and Political

Geography, Political Geography,and Geographic Thought.
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Part Il Research Methods in Sciences
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Unit 6.

Research: Meaning — Objectives — Methods vs Methodology. Types of Research —
Research Process — Research Design — Review of Literature. Sampling Methods.
Measurement and scaling: Qualitative and Quantitative Methods. Statistics in Research

(Mean, Median and Mode) —Chi Square Test — Analysis of Covariance
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Part Il Research Aptitude

Unit 7 - Research Aptitude

Mathematic Aptitude- Reading Comprehension - Reasoning: Deductive Reasoning &
Inductive reasoning, Evaluation and distinguishing, Verbal Classification - Logical
Reasoning: Venn diagram, Reasoning Logical Diagrams: Simple and multi- diagrammatic
relationship- Data Interpretation: Qualitative data, Quantitative Data, Acquisition, and

interpretation of data, Mapping and graphical representation of the data.
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S. RamakKrishnan 1998. Ground water. Chennai.
Thomas Lillesand, Ralph W. Kiefer and Jonathan Chipman 2000. Remote sensing and
image interpretation. New York.
Savindra Singh 1991. Environmental Geography. Prayag Pustak Bhawan. Uttar Pradesh
Bloom, A. L. (1978) Geomorphology. Prentice Hall, New Jersey.
K. Siddhartha. The Earth’'s Dynamic Surface (A Book of Geomorphology). Kitab
Mahal.
Savindra Singh. 2008. Physical geography. Prayag Pustak Bhawan. Uttar Pradesh.
R. C. Sharma & M. Vatal. 2018. Oceanography for geographers. Surjeet Publications.
Jeffrey C. Callister. 2006. Earth Science: The Physical Setting. Prentice Hall. New
York.
Thornbury, W.D., 2004. Principles of Geomorphology. Il edition. CBS Publishers &
Distributors Pvt. Ltd. New Delhi.
Billing, M.P. 1974. Structural Geology, prentice Hall.
Hobbs, R.F.et.al.1976. An outline of structural geology, Woiley.
Krishnan, M.S. 1956. Geology of India and Burma, Higginbothams.
Dana, E.S. 1955. Text Book of mineralogy, John wiley & Sons.
Gokhale, K.V.G.K and Rao, T.C. 1978. Ore deposits of India distribution and
processing, Thomson Press. Hariyana.
Tyrrell. G.W.1963. Principles of Petrology. Asia Publishing House.
Bateman, A.M.1995. Economic Mineral Deposits. John wiley & Sons.
Lindgren, W. 1993. Mineral Deposits, McGraw Hill.
Abott, P.L 2000. Natural Disasters, McGraw Hill Publications, New York.
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Coates, D.R 1985. Geology and Society, Chapman and Hall Publishers, New York.
Keller, E.A 1976. Environmental Geology, Charles E. Merrill Pub. London.

Burrough, P.A.1986. Principles of Geographical information system for land resource
assessment. Oxford University press.

Rober L. Miller and James Stevenkahn. 1962, Statistical analysis in the Geological
Sciences, John Wiley & sons, Inc.

Barry, R.G. and Chorley, R.J. 1999. Atmosphere, Weather and Climate. Routledge,
New York.

DruvaNarayana, V.V. 1993. Soil and Water Conservation Research in India. Indian
Council of Agricultural Research, New Delhi.

Huggett, R.J. 2004. Fundamentals of Biogeography. Routledge, New York.

Tom Garrison. 2010. Oceanography: An Invitation to Marine Science. Thomson
Higher Education: Belmont.

Wroght, R.T. and Boorse, D. 2011. Environmental Science toward a Sustainable
Future. Benjamin Cummings. Boston.

Agnew, John et.al., Eds. 1996. Human Geography: An Essential Anthology. Oxford
University, Blackwell.

Gregory, D. and Castree, N. Eds. 2012. Human Geography. Thousand Oaks, Sage.
Cloke, Paul etal, Eds. 2009. Introducing Human Geographies. HodderArnold,
London. (2nd Ed).

Soja, Edward W. 1989. Postmodern Geographies: The Reassertion of Space in
Critical Social Theory. Verso, London.

Mishra, R.P. 1992. (Ed). Regional Planning: Concepts, Techniques, Policies and Case
Studies. Concept Publishing Company, New Delhi.

Ahmed, A. 1999. Social Geography. RawatPublications, Jaipur.

Clark, J.L. 1972. Population Geography. Pergamon Press, Oxford.

Garnier J.B. 1966. Geography of Population, Longman, Harlow.

UNESCO — Determinates and consequences of World & PopulationTrends.
R.B.Mandal,JosephUyangaandH.Prashad. 2007. Introductory Methodsin

Population Analysis, Concept Publication Co. New Delhi.

37. ArunKumarSharma 2012. Population and Society: Present Scenario and Future

38.

Prospect, Concept Publication Co, New Delhi.
Birdsall, Nancy; Kelley, Allen C. and Sinding, Steven W. (eds.) 2001. Population

Matters: Demographic Change, Economic Growth, and Poverty in the Developing
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41.

42.

43.

World. Oxford University Press,Oxford.

Cassen, R. (ed.) 1994. Population and Development: Old Debates, New Conclusions.
Transaction Publishers. New Brunswick andOxford.

Chu, C.Y. Cyrus 1998. Population Dynamics: A New Economic Approach. Oxford
University Press, NewYork.

Dyson, Tim; Cassen, Robert and Visaria, Leela 2005. Twenty-First Century India:
Population, Economy, Human Development, and the Environment. Oxford
University Press, Oxford and New Delhi.

Guilmoto, Christophe and Rajan, Sebastian 1. (eds.) 2005. Fertility Transition in
South India. Sage, New Delhi and London.

Hummel, Diana 2008. Population Dynamics and Supply Systems: A
Transdisciplinary Approach. CampusVerlag.
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