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THIRUVALLUVAR UNIVERSITY       
 

 BACHELOR OF SCIENCE  

B.Sc. GEOLOGY  

DEGREE COURSE 
CBCS PATTERN  

 
(With effect from 2020-2021) 

The Course of Study and the Scheme of Examinations 

S. No. Part 
Study Components Ins. 

Hrs / 
week 

Credit Title of the Paper Maximum Marks 
Course Title 

  SEMESTER I    CIA 
Uni. 

Exam 
Total 

1 I Language Paper-1 6 4 Tamil/Other Languages 25 75 100 

2 II English (CE) Paper-1 6 4 Communicative English I 25 75 100 

3 III Core Theory Paper-1 6 4 General Geology 25 75 100 

4 III Core Practical Practical-1 4 0 Structural Geology  0 0 0 

5 III Allied -1 Paper-1 4 3 Chemistry I / Mathematics I 25 75 100 

6 III Allied- 1 Practical-1 2 0 Chemistry I  0 0 0 

7 III PE Paper 1 6 3 Professional English I 25 75 100 

8 IV 
Environmental 
Studies 

 2 2 Environmental studies 25 75 100 

  Sem. Total  36 20  150 450 600 
          

  SEMESTER II    CIA 
Uni. 

Exam 
Total 

9 I Language Paper-2 6 4 Tamil/Other Languages 25 75 100 

10 II English (CE) Paper-2 6 4 Communicative English II 25 75 100 

11 III Core Theory Paper-2 5 4 Structural Geology 25 75 100 

12 III Core Practical Practical-1 3 2 Structural Geology  25 75 100 

13 III Allied-1 Paper-2 4 3 Chemistry II / Mathematics II 25 75 100 

14 III 
Allied 
Practical - 1 

Practical-1 2 2 Chemistry II 25 75 100 

15 III PE Paper 2 6 3 Professional English II 25 75 100 

16 IV Value Education  2 2 Value Education 25 75 100 

17 IV Soft Skill  2 1 Soft Skill 25 75 100 

  Sem. Total  36 25  225 675 900 
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THIRUVALLUVAR UNIVERSITY 
 

BACHELOR OF SCIENCE 
B.Sc. GEOLOGY 

UNDER CBCS 
 

(With effect from 2020 - 2021) 
 

SEMESTER: I  

CORE PAPER - 1           

GENERAL GEOLOGY 

Objective 
To make the participant appreciative of natural geomorphic processes and use the acquired 
knowledge and skills, apply for solving environmental issues, resource evaluation,  
exploration and management, upgrade and teach the latest geomorphic tools, understand 
landscape evolution through time and space, and understand various geomorphic process that 
operate on the landscape. 
 
Unit I 

 
Definition of Geology – Branches of Geology – Geology in the service of Man. The 

Solar system:       – The Planets – Meteorites – Asteroids – Satellites – Comets; Evolution of 
the Solar system –Nebular hypothesis – Planetesimal hypothesis – Tidal hypothesis – Von 
Weiszacker’s hypothesis - Dust Cloud hypothesis - Big bang theory. The age of the earth – 
sedimentation method - salinity method – Kelvin’s rate of cooling method – Radiometric 
methods: Uranium-lead, Thorium – Lead, Potassium – Argon and C14 methods. 
 
Unit II 
 

Earthquakes: Definition – causes and effects – Focus and Epicenter – Magnitude and 
Intensity – Properties and propagation of seismic waves – Seismograph and Seismogram – 
Distribution of Earthquakes –Prediction of Earthquakes – Earthquakes in India – Tsunami. 
Detailed study of the structure and composition of Earth’s interior. 
 
Unit III 
 

Volcanoes: Definition – Types, Phases – Solid, Liquids and Gaseous Products, 
Distribution of volcanoes, Causes of volcanism – Effects of Volcanic activity - Prediction of 
volcanoes. Mass movements – Definition – Classification –Slow movements: Soil creep, 
Rock creep and solifluction; Rapid movements: Earth flows, rock falls and landslides. Causes 
of landslides. 
 
Unit IV 
 

Distribution of continents and oceans –Characters of continents and Oceans – 
Continental margin – Ocean basin; Continental drift:-Wegner and Taylor hypothesis; Sea 
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floor spreading: Concept of plate tectonics – Different kinds of plate margins – Evidences in 
favor and against the concepts of Continental Drift and Plate Tectonics; Introduction to Mid 
Oceanic Ridges, Submarine trenches and Transform faults. 
 
Unit V 
 

Mountains: Classifications – Life cycle of mountains – Origin of mountains. 
Geosynclines: Stille’s, Kay’s, Strahler’s and Schuchert’s Classifications; Types of plateaus 
and plains. Causes, effects and evidences of Sea level changes. 
 

 
Text and Reference books: 
 

1. Arthur Holmes Principles of Physical Geology: Thomas Nelson & sons London.  
 

2. Philip G. Worcester A textbook of geomorphology: D. Van Nostrand co., London.  
 

3. Radhakrishanan. V .General Geology - V.V.P. Press.  
 

4. Mahapatra, G.B.  A text book of Geology - CBS, Delhi  
 

5. Patwardhan, A.M. The Dynamic Earth System - PHI Learning PVT. Ltd, New Delhi  
 

6. William J. Miller -Principles of physical Geology - Thomas Nelson & sons , London. 2.W. 
D. Thornbury A text book of geomorphology - D. Van Nostrand co., London. 3.A.L. Bloom 
General Geology - V.V.P. Press. 
 
7..L.D. Leet & Judson Physical Geology - Prentice all, India. 5.Edger W. SpencerEarth 
Science -Mc Graw Hill, New Delhi. 
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                                                                  ALLIED   
 

 PAPER - 1 
 

CHEMISTRY - I 
 
 
OBJECTIVE: 

 Basic knowledge on Metallurgy, Cycloalkanes, Polarising Effects, 
Stereochemistry, Chemical Kinetics, Catalysis, Photochemistry, VSEPR 
Theory, Fuels, Osmosis, Nuclear Chemistry, Petroleum Chemistry, Chemistry 
of Naphthalene, Conductors and Applications wherever necessary are to be 
taught for I- Semester. 

UNIT – I  

1.1General Metallurgy - Extraction of Metals - Minerals and Ores- Difference 
between Minerals and Ores – Minerals of Iron, Aluminum and Copper - Ore Dressing 
or Concentration of Ores - Types of Ore Dressing- Froth Floatation process, Gravity 
separation and Magnetic separation.  

1.2 Calcination, Smelting, Roasting, Fux, Slag - Definition - Reduction methods -    
Goldschmidt Aluminothermic process and Carbon Reduction method - Refining of    
Metals - Electrolytic, Van Arkel and Zone Refining.     

1.3 Ores of Titanium and Cobalt - Extraction of Titanium and Cobalt.  

 
UNIT – II  
 
1.  Cycloalkanes - Preparation – Wurtz reaction and Dieckmann’s condensation -    
 Properties of Cycloalkanes – Substitution and Ring opening reactions. 

2.2 Polarisation - Inductive effect, Mesomeric effect and Steric effect (Acid and Base 
Strength).  

2.3Stereoisomerism – Types - Cause of Optical Activity – Enantiomers - 
Diastereomers - Meso form - Optical Activity of Lactic acid and Tartaric acid - 
Racemisation and Resolution – Definition   and Methods - Geometrical isomerism – 
Definition and example - Maleic and Fumaric acid – Differences. 

 
UNIT – III 
 
3.1 Chemical Kinetics – Rate of a reaction – Definition of Order and Molecularity –   
Distinction between Order and Molecularity - Derivation of First order rate equation     
- Half Life Period of first order reaction.  
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3.2 Catalysis - Catalyst - Autocatalyst - Enzyme catalyst - Promoters - Catalytic 
poisons –  
Active Centre - Differences between Homogeneous and Heterogeneous Catalysis - 
Industrial Applications of Catalysts. 
 
3.3 Photochemistry – Grothus-Draper’s law – Stark-Einstein’s law - Quantum yield –  
Photosynthesis - Phosphorescence – Fluorescence. 
 
UNIT – IV 
 
4.1 VSEPR Theory – Hybridisation and Shapes of simple molecules BF3, PCl5, SF6 

and   XeF6.  
 
4.2 Fuels – Classification of Fuels - Calorific value of Fuels – Water gas, Carbureted 
Water gas and Producer gas – Composition and Uses - Non-Conventional fuels - Need 
of Solar Energy - Applications - Biofuels – Oil gas, Natural gas and LPG – Uses.   
 
4.3 Osmosis - Osmotic pressure - Reverse osmosis – Definition - Desalination of Sea   
water.  
 
UNIT – V 
 
5.1Nuclear Chemistry – Atomic number, Mass number - Isotopes, Isobars and 
Isotones –  Definition and Examples - Definition of Half life period - Nuclear Binding 
Energy, Mass Defect and N/P ratio - Nuclear Fission and Nuclear Fusion (Elementary 
idea) - Applications of Radioisotopes in Medicine, Agriculture and Industries – 
Carbon Dating.  
 
5.2 Crude Oil - Petroleum - Petroleum Refining - Cracking - Applications of Cracking 
–  
Naphthalene – Preparation – Haworth’s method – Properties – Oxidation, Reduction 
and Uses of Naphthalene - Structure of Naphthalene (Structural elucidation not 
necessary).  

 
5.3 Conductors, Insulators, Semiconductors, N- and P- Type Semiconductors –       
Definitions and Examples. 
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ALLIED 1 

PAPER-1 

MATHEMATICS - I 
Objectives of the Course: 

To Explore the Fundamental Concepts of Mathematics 
 

UNIT-I: ALGEBRA 
Partial Fractions - Binomial, Exponential and logarithmic Series (without 

Proof) - Summation - Simple problems 
 
UNIT-II : THEORY OF EQUATIONS 

Polynomial Equations with real Coefficients - Irrational roots - Complex roots- 
Transformation of equation by increasing or decreasing roots by a constant - 
Reciprocal equations - Newton’s method to find a root approximately - Simple 
problems. 
 
UNIT-III : MATRICES 

Symmetric - Skew-Symmetric - Orthogonal and Unitary matrices - Eigen roots 
and eigen vectors – Cayley - Hamilton theorem (without proof)-Verification and 
computation of inverse matrix 
 
UNIT-IV: TRIGONOMETRY 

Expansions of sinn θ, cosn θ, sinnθ, cosnθ, tannθ - Expansions of sin θ, cos θ, 
tan θ in terms of θ. 
 
UNIT-V: DIFFERENTIAL CALCULUS 

Successive differentiation upto third order,  Jacobians -Concepts of polar co-
ordinates-Curvature and radius of curvature in Cartesian co-ordinates and in polar co-
ordinates. 

Recommended Text: 
P.Duraipandian and S.Udayabaskaran,(1997) Allied Mathematics, Vol. I & II.Muhil 
Publishers, Chennai. 
Reference Books: 
1. P.Balasubramanian and K.G.Subramanian,(1997) Ancillary Mathematics. Vol. I 

& II. Tata McGraw Hill, New Delhi.  

2. S.P.Rajagopalan and R.Sattanathan,(2005) Allied Mathematics .Vol. I & II. 
VikasPublications, New Delhi.  

3. P.R.Vittal (2003) Allied Mathematics .Marghan Publications, Chennai  

4. P.Kandasamy, K.Thilagavathy (2003) Allied Mathematics Vol-I, II S.Chand& 
company Ltd., New Delhi-55.  

5. Isaac, Allied Mathematics. New Gamma Publishing House, Palayamkottai.  
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SEMESTER II  

CORE PAPER – 2 

STRUCTURAL GEOLOGY           

Objective 
The dynamic instability of the lithosphere, continuous and discontinuous deformation takes 
place within the rocks in solid or semi-solid stateTo decipher the fundamentals of structures 
and the underlying physical processes of rock  deformation and geotectonics 
 
Unit I 
 

Scope and Aims of Structural Geology – Methods of representing physiographic 
features - Contours – Topographic and Geological maps, their preparation and uses. Physical 
properties of rocks: Deformation – brittleness, plastic and elastic properties. Beds and their 
attitudes – Dip and strike – Tends of outcrop – Rule of V of outcrops – Relation between true 
and apparent dips. Width of outcrops, True thickness, vertical thickness and their mutual 
relations. 
 
Unit II 
 

Primary and secondary structures – primary structures of extrusive and intrusive 
igneous rocks – primary structures of sedimentary rocks. Plutons – concordant and discordant 
plutons – dyke, sill, phacolith, lopolith, batholiths, ring dykes and cone sheets – brief study of 
salt domes. 
 
Unit III 
 

Folds – geometry and elements of folded surface – classification – descriptive study of 
different types of folds – recognition of folds in the field and on map. Unconformities – 
definition – types – significance – recognition in the field and on map – over lap and off lap; 
Inlier and Outlier. 
 
Unit IV 
 

Faults – definition – terminology – genetic and geometric classification and description 
– recognition of faults in the field and on the map – distinction between faults and 
unconformities – a short account of rift valleys. Joints – definition – geometric and genetic – 
classification – descriptive study – applications of joints. 
 
Unit V 
 

Foliation – Primary and secondary foliations; Cleavage and Schistosity – Types and 
Origin of Rock Cleavages. Lineation – Kinds and Origin of lineation; Mechanism and Uses 
of GPS, Clinometer and Brunton compass. 
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Text and  Reference books:   

1. Billings, M. P. : 
Structural Geology: Prentice Hall, Englewood 
Clifts, U.S.A. 

2. Novin, C. M. : 
Principles of structural Geology John Willey, New 
York. 

 
3. Gokhale, N. W.:  Theory of Structural Geology. CBS Publishers.  
 
4. Ghosh, S. K. : Structural Geology – Fundamentals and Modern 

   developments. Pergamon Press.    

5. V.V. Belousov - Structural Geology, Moscow     

6. P.C. Bedgley - Structural and Tectonic, Principles: Harper & Row, New york.  

7. E.W. Spencer - An Introduction to structural Geology: Mc Graw Hill, New York. 

8. Park, P.G. - Fundamentals of structural Geology, John Willey & sons,    
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Contour maps and their interpretation. Exercises to predict trends of the 
outcrop of Horizontal, vertical an incline beds with respect to topography – reading 
of solid conformable maps – deciphering dip and strike of outcrops – construction 
of map when three points over a bedding plane are given construction of vertical 
sections order of super – position – vertical thickness of formations. 

 
 
Reading of solid fold and fault maps construction of vertical sections – 

Determination of throw of vertical faults. Reading of unconformable solid maps – 
construction of sections. Reading of solid maps of areas when more than one 
structure is involved – determination of comparative ages of structures ad 
intrusions – geological history. 

 
 

Structural Problems – problems relating to true dip and apparent dip; 
Determination of vertical and true thickness. 
 

Description  of  features  in  Survey  of  India’s  (SOI)  toposheet:  
Extramarginal,  marginal, intramarginal information, major conventional signs and 
symbols, physical and socio-cultural features 
 

 
 

CORE PRACTICAL 1 
STRUCTURAL GEOLOGY  
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                                                             ALLIED  

PAPER – 2 

                                            CHEMISTRY – II 

   
OBJECTIVE: 

 Basic knowledge on Coordination Chemistry, Industrial  Chemistry, 
Carbohydrates,        Aminoacids, Proteins, Electrochemistry, Paints and 
Pigments, dyes, Vitamins,   Medicinal Chemistry, Corrosion and Applications 
wherever necessary are to be taught for II- semester. 
 

 UNIT – I 
 
 1.1 Coordination Chemistry - Nomenclature of Coordination Compounds - Ligands,                   
Central Metal Ion and Complex Ion – Definition and Examples – Coordination 
Number - Werner’s Theory of Coordination Compounds - Chelates - Functions and 
Structure of Haemoglobin and Chlorophyll. 

 
1.2 Industrial Chemistry - Fertilisers and Manures – Biofertilisers - Organic Manures 
and their importance -  Role of NPK in plants - Preparation and Uses of Urea, 
Ammonium Nitrate, Potassium Nitrite and Super Phosphate of Lime. 
 
1.3 Contents in Match Sticks and Match Box - Industrial making of Safety Matches –  
Preparation and Uses of Chloroform, DDT, Gammexane and Freons. 

 
UNIT – II 
 
2.1 Carbohydrates - Definition and Examples - Classification – Oxidation and 
Reduction Reactions of  Glucose - Structure of Glucose (Structural elucidation not 
necessary) - Uses of Starch - Uses of Cellulose Nitrate and Cellulose Acetate. 

 
2.2 Amino Acids – Definition and Examples - Classification of Amino Acids -     
Preparation - Gabriel Phthalimide Synthesis – Properties – zwitterion and Isoelectric     
point - Structure of Glycine. 

  
2.3 Proteins – Definition - Classification of Proteins based on Physical properties and 
Biologcal functions - Primary and Secondary Structure of Proteins (Elementary 
Treatment only) – Composition of RNA and DNA and their Biological role - Tanning 
of Leather - Alum (Aluminum chloride tanning ) - Vegetable tanning – Chrome 
Tanning. 

 
UNIT – III 
 
3.1 Electrochemistry - Electrolytes – Definition and Examples – Classification - 
Specific and Equivalent Conductance - their determination – Variation of Specific 
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and Equivalent conductance with Dilution – Ostwald’s Dilution Law and its 
Limitations. 
 
3.2 Kohlrausch’s Law - Determination of Dissociation Constant of weak Electrolytes  
using Conductance measurement - Conductometric titrations.  

 
3.3 pH – Definition and pH determination by indicator method - Buffer solutions -     

  Buffer action - Importance of buffers in the living systems.  
 
UNIT – IV 
 
4.1Paints - Components of Paint – Requisites of a Good Paint - Pigments – 
Classification of Pigments on the basis of Colour – Examples - Dyes – Definition – 
Chromophores and Auxochromes – Examples - Colour and Dyes - Classification 
based on Constitution and Application – Examples. 
 
4.2 Vitamins – Definition – Classification – Water Soluble and Fat Soluble – 
Occurrence - Biological Activities and Deficiency Diseases caused by Vitamin A, B, 
C, D, E and K - Hormones – Definition and Examples – Biological Functions of 
Insulin and Adrenaline. 

 
4.3 Chromatography - Principles and Applications of Column and Paper 
chromatography- Rf value. 
 
UNIT – V 
 

5.1 Drugs  -  Sulpha Drugs – Preparation and Uses of Sulphapyridine and        
Sulphadiazine - Mode of Action of Sulpha Drugs - Antibiotics - Uses of Penicillin, 
Chloramphenicol and Streptomycin - Drug Abuse and Their Implication - Alcohol – 
LSD.  
 
5.2 Anaesthetics - General and Local Anaesthetics - Antiseptics - Examples and their  
Applications - Definition and One Example each for Analgesics, Antipyretics, 
Tranquilizers, Sedatives - Causes, Symptoms and Treatment of Diabetes, Cancer and 
AIDS.  
 
5.3 Electrochemical Corrosion and its Prevention – Electroplating – Applications. 
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ALLIED PRACTICAL 
 

CHEMISTRY  
 

  VOLUMETRIC ANALYSIS 
 

1. Estimation of HCl – Standard sulphuric acid.  

2. Estimation of Borax - Standard Sodium Carbonate.  

3. Estimation of NaOH – Standard Oxalic Acid.  

4. Estimation of FeSO4 – Standard FAS.  

5. Estimation of Oxalic acid – Standard FeSO4.  

6. Estimation of FAS – Standard Oxalic Acid.  

7. Estimation of Oxalic acid – Standard Oxalic Acid.  

8. Estimation of Fe2+ using Diphenylamine / N- Phenyl Anthranilic acid as 

indicator.  

 

ORGANIC ANALYSIS 

Systematic Analysis of Organic Compounds containing One Functional Group 

and Characterisation by Confirmatory Tests.  

Reactions of Aromatic Aldehyde, Carbohydrates, Mono and Dicarboxylic 

acids,  

Phenol,  Aromatic Primary Amine, Amide and Diamide.  

 
 
REFERENCE BOOKS  

 Inorganic Chemistry - P. L. Soni - Sultan Chand (2006).  

 Inorganic Chemistry - B. R.. Puri, L. R. Sharma and K. C. Kallia – Milestone 

Publications (2013).  

 Selected Topics in Inorganic Chemistry - W. U. Malik, G. D. Tuli and     R. D. 

Madan - S. Chand Publications (2008).  

 Text Book of Inorganic Chemistry – R. Gopalan, Universities Press – 2012. 

 Text Book of Organic Chemistry - P. L. Soni - Sultan Chand & Sons - 2007.  

 Advanced Organic Chemistry - Bahl and Arun Bahl - Sultan Chand and Co. Ltd – 

2012.  
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 Organic Reaction Mechanisms - Gurdeep Chatwal- Himalaya Publishing House.  

 A Text Book of Organic Chemistry K. S. Tewari, N. K. Vishol, S. N. 

Mehrotra-Vikas Publishing House – 2011.  

 Principles of Physical Chemistry - B. R. Puri, Sharma and Madan S. Pathania, 

Vishal Publishing Company – 2013.  

 Text Book of Physical Chemistry - P. L. Soni, O. P. Dharmarha andU. N. Dash - 

Sultan Chand & Co – 2006.  

 Understanding Chemistry – C. N. R. Rao, Universities Press – 2011. 
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                                                             ALLIED  

PAPER – 2 

MATHEMATICS - II 

Objectives of the Course 

To Explore the Fundamental Concepts of Mathematics 

UNIT-I: Application of Integration 

Evaluation of double, triple integrals - Simple applications to area, volume -
Fourier series for functions in (0,2) and  

UNIT-II:  Partial Differential Equations 

Formation, complete integrals and general integrals - Four standard types, 
Lagrange’s equations. 

UNIT-III: Laplace Transforms 

Laplace Transformations of standard functions and simple properties - Inverse 
Laplace transforms - Applications to solutions of linear differential equations of order 
1 and 2-simple problems 

UNIT-IV: Vector Analysis 

Scalar point functions - Vector point functions - Gradient, divergence, curl - 
Directional derivatives - Unit to normal to a surface. 

UNIT-V: Vector Analysis (continued) 

Line and surface integrals - Guass, Stoke’s and Green’s theorems (without 
proofs) - Simple problem based on these Theorems. 

Recommended Text 

P.Duraipandian and S.Udayabaskaran,(1997) Allied Mathematics, Vol. I & 
II.Muhil Publishers, Chennai  

Reference Books: 

1. P.Balasubramanian and K.G.Subramanian,(1997)Ancillary Mathematics. Vol. I 
& II. Tata McGraw Hill, New Delhi.  

2. S.P.Rajagopalan and R.Sattanathan,(2005) Allied Mathematics .Vol. I & 
II.Vikas Publications, New Delhi. 

3. P.R.Vittal(2003). Allied Mathematics .Marghan Publications, Chennai.  

4. P.Kandasamy, K.Thilagavathy (2003) Allied Mathematics Vol-I, II S.Chand& 
company Ltd., New Delhi-55.  

5. Isaac, Allied Mathematics. New Gamma Publishing House, Palayamkottai 

 

************ 


