
 

 

 

Syllabus 2018-2019 

S. No. Department Pg. No. 

1 School of Studies in Ancient Indian History Culture 

and Tourism and Hotel Management 

1-44 

2 School of Studies in Anthropology 45-135 

3 School of Studies in Biotechnology 136-190 

4 School of Studies in Chemistry 191-245 

5 Swami Vivekanand Memorial School of Studies in 

Comparative Religion, Philosophy and Yoga 

246-263 

6 School of Studies in Computer Science & IT 264-355 

7 School of Studies in Economics 356-400 

8 School of Studies in Electronics and Photonics 401-491 

9 School of Studies in Environmental Science 492-523 

10 School of Studies in Geography 524-561 

11 School of Studies in Geology and WRM 562-611 

12 School of Studies in History 612-701 

13 School of Studies in Law 702-874 

14 School of Studies in Library & Information Science 875-900 

15 School of Studies in Life Science 901-988 

16 School of Studies in Literature and Languages 989-1205 

17 Institute of Management 1206-1233 

18 School of Studies in Mathematics 1234-1291 

19 University Institute of Pharmacy 1292-1405 

20 School of Studies in Physical Education 1406-1479 

21 School of Studies in Physics and Astrophysics 1480-1527 

22 School of Studies in Psychology 1528-1652 

23 School of Regional Studies and Research 1653-1723 

24 School of Studies in Sociology & Social Work 1724-1815 

25 School of Studies in Statistics 1816-1838 

26 Institute of Teacher Education 1839-1972 

27 Centre for Women’s Studies 1973-1989 

28 Renewable Energy Technology & Management 1990-2003 

29 Centre for Basic Sciences 2004-2209 
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1 
 

Syllabus for Ph.D. Course work in Geography (2017-18) 
Paper – II Geography – elective (15 C) 

There are two papers: each with 15 credits. Total credit: 15 X2 = 30 
I credit = Five lecture of 1 hour each.  

C= credit; L = Lecture 
Paper - I  Research Methodology, Computer Fundamentals, Statistical tools and techniques 

in Geography (15 C) 
Paper – II  Geography – elective (15 C)  
 
Paper - I : Research Methodology, Computer Fundamentals, Statistical tools and techniques 
in Geography (15 C) 

A 
Research Methodology : An overview; explanation in Geography  
Defining Research Problem’ Procedure of Scientific Research 
Formulation Hypothesis; Research design 

 

B 

Sources of data in Geography  
Methods of data collection: observation, schedule, questionnaire and 
interview, Processing of data: Processing, editing, coding and classification 
and tabulation; 
Sampling, sampling methods and size of the sample. 

 

C 

Analysis of data: measurement of Central Tendency, dispersion and 
relationship; probability 
Measurement in research, measurement scale, sources of error in 
measurement, important scaling techniques: Quantitative techniques: 
Correlation: Rank order Correlation, Product Movement Correlation;  

 

D 

 Running mean; describing point patterns: Mean Centre, Nearest Neighbour 
Analysis, Line Pattern: Detour Index and Shape index,  
Tests: ‘t’ Test’ ‘F’ Test, Chi square Test; Rank Size Rule; Lorenz Curve; 
Functional Classification of towns; Centrality index for central place; Crop 
Combination Region, Agricultural Efficiency; Gravity and Potential Models: 
Linear Regression.  

E Interpretation and preparation of Research Report: Meaning and techniques of 
interpretation, steps, layout and type of reports; 

 

F 
Computer application: couputer fundamentals, Microsoft office (wird, exel 
and Power Point), internet, Computer cartography, Remote sensing and GIS 
application. 
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2 
 

Paper – II - Elective (15 C)  
A1 Geomorphology  
A2 Population Geography   
A3 Social Geography   
A4 Settlement Geography ( Rural and Urban)   
A5 Agriculture Geography   
A6 Resource Geography   
A7 Regional Development and Planning  
A8 Remote Sensing and GIS  
B Review writing-Topic of review relevant to the proposed Ph. D. work  
C Writing of research proposal, statement of problem, objective, hypothesis, and 

plan of the thesis. 
 

D Thesis writing, Formats of report writing, Formats of Publications in research 
Journals; Bibliography 

 

E Seminar presentation; Preparation of Research Paper  
 

 
 
 
 
 

Scheme of examination for the pre-Ph.D. course work for Geography 
 Examination scheme   

1 The question paper will be of 100 marks  
2 There will be five questions. All the five questions shall be compulsory.  
3 The pattern of the question paper shall be as follows:  

 

Q. 1 Objective questions of multiple choice type (40 questions to be answered) 
covering contents of both papers equally. 

40 

Q.2. Short answers type questions ( in about 50-100 words) 10 
Q.3. Shorts notes (in about 200-250 words)  10 
Q.4. Preparation of any suitable research proposal  20 
Q. 5. Preparation of any research paper 20 

4 The answer papers will be assessed independently by two examiners.   
5 The candidate must obtain 50% or more marks to qualify in the course work  
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BOARD OF STUDIES IN GEOLOGY 
COURSE CURICULUM FOR 

M. Sc. GEOLOGY (Four Semesters Course) 
Academic Session 2018-19

 
CHOICE BASED CREDIT SYSTEM (CBCS) 

 

There shall be four semesters in two academic years. Semester I and III consist of Four Theory 
courses and two Lab courses carrying 100 marks each. Semester II consists of Four Theory 
papers carrying 100 marks each, Lab course I of 150 marks and the Lab course II of 50 marks. 
In IVth

The practical examination would be of 3 to 4 hours duration. In each practical 20 % marks shall 
be allotted for Sessional work, 10% marks are allotted for viva-voce. 

 Semester, there will be Three Major/Core Theory Papers and One Major/core ELECTIVE 
Paper, along with respective practical. Theory papers carry 100 marks each, Lab course I 
carries 150 marks and Lab course II, 50 marks. Each semester carries 20 credits. Besides this, 
a student will have to clear two Papers of 3 credits each out of the Minor ELECTIVE courses 
from other Subjects/Disciplines as per his/her choice. A student will clear 80 core credits and 6 
credits from choice based elective papers offered during Sem II and III. Thus, a student will 
have to clear total 86 credits for obtaining M. Sc. Degree.  

Fieldwork: Fieldwork is an essential component of the course, and carries 2 Credits. Every 
student will have to do 2 to 3 weeks of fieldwork (in continuation or in breaks) during the first 
academic year. He will be required to submit a field report for evaluation under FIELD WORK of 
second semester examination.  

A student has to submit his choice of Major/Core ELECTIVE Papers at the beginning of III 
Semester. If a candidate chooses for The Project Oriented Dissertation in lieu of Core 
ELECTIVE Paper, he/she shall be allotted a topic for the Project work. He/She will have to 
complete his fieldwork related to Project before the commencement of Fourth Semester, while 
Laboratory work can be completed along with regular course of study during Fourth Semester. 
M. Sc. Dissertation thesis must be submitted within 30 days after the completion of IVth

 

 
Semester theory examination. 
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SCHEME OF EXAMINATION 

SEMESTER – I   CORE COURSES     (2018-19) 

Course 
No 

Title of Paper Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

I Structural Geology 80 20 100 4 

II Mineralogy 80 20 100 4 

III Geochemistry 80 20 100 4 

IV Crystallography & crystal optics 80 20 100 4 

Lab 
Course -I 

Structural Geology & Survey 100 - 100 2 

Lab 
Course –II 

Crystallography, Crystal Optics, 
Mineralogy & Geochemistry 

100 - 100 2 

                Total 520 80 600 20 

 
SEMESTER – II CORE COURSES     (2017-18) 

 

Course 
No 

Title of Paper Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

I Igneous Petrology 80 20 100 4 

II Metamorphic Petrology 80 20 100 4 

III Sedimentalogy & Crustal Evolution 80 20 100 4 

IV Stratigraphic principles and Indian 
Geology 

80 20 100 4 

Lab 
Course -I 

Petrology and Stratigraphy 150 - 150 2 

Lab 
Course -II 

Fieldwork 50 - 50 2 

                Total 520 80 600 20 

Page 563 of 2209



 
SEMESTER – III CORE COURSES     (2019-20) 

 

Course 
No 

Title of Paper Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

I Paleontology 80 20 100 4 

II Ore & Fuel Geology 80 20 100 4 

III Geomorphology and Remote Sensing 80 20 100 4 

IV Mineral Exploration 80 20 100 4 

Lab 
Course -I 

Ore Geology and Mineral Exploration 100 - 100 2 

Lab 
Course -II 

Paleontology, Geomorphology and 
Remote sensing 

100 - 100 2 

                Total 520 80 600 20 

 

SEMESTER – IV    CORE COURSES     (2019-20) 

Course 
No 

Title of Paper Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

I Mining and Engineering Geology 80 20 100 4 

II Environmental Geology 80 20 100 4 

III Hydrogeology 80 20 100 4 

Lab 
Course -I 

Hydrogeology, Engineering Geology 
and Mining geology 

150 - 150 2 

                Total 390 60 450 14 
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CORE ELECTIVE COURSES (ANY ONE) 

Course 
No 

Title of Paper Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

ME I Advanced  Hydrogeology 80 20 100 4 

Lab 
course 
ME- I 

Advance hydrogeology 50  50 2 

ME II Project Oriented Dissertation 100  100 4 

 Script Evaluation and Viva Voce on 
Project Dissertation 

50  50 2 

                Total 130  150 6 

 Total credits of IV Semester    20 

  

  Max Marks Credits 

Theory  Internal 
Assmt. 

Total 

 Grand Total 

Minor elective courses 

2080 320 2400 80 

06 

 Total credits    86 

 

MINOR ELECTIVE COURSES 

  Max 
Marks 

Credits 

Total 
 

GMnE-1 Fundamentals of Geology 100 3 

GMnE-2 Disaster Management 100 3 
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SEMESTER – I COURSE: I  - STRUCTURAL GEOLOGY     (2018-19)             
 

UNIT – I 
1.1  Rock deformation: Theory of stress & strain, their relationship; Factors controlling rock 

deformation 
1.2  Properties of elastic, plastic and brittle materials; Progressive deformation. 
1.3  Strain analysis: types of strain; strain ellipse; strain ellipsoid; Geological application of strain 

theory. 
1.4  Stress analysis: compressive and shear stress; biaxial and triaxial stress. Mohr’s Circle and 

envelope. 
UNIT – II 

2.1  Fold: Definition; Classifications - Geometrical and Genetic; Fleuty, Ramsay and Dip Isogon 
2.2  Mechanism of Fold formation and types of fold 
2.3  Superimposed fold; Outcrop pattern of superimposed structure comprising of two fold system. 
2.4  Joints its types; their analysis and relation with major structures 

UNIT – III 
3.1  Fault: Types and mechanism of faulting. 
3.2  Principal stress orientation for the main fault types; Relationship between stress and strain 

ellipsoid. 
3.3 Analyses of brittle-ductile and ductile shear zones 
3.4 Petrofabric Analysis: Field and laboratory techniques; Preparation of petrofabric diagrams and 

their interpretation. 
UNIT – IV 

4.1  Cleavage & Schistosity: definition and types. 
4.2  Mechanism of formation of Cleavage & Schistosity; its relationship with major deformation 

structures 
4.3  Lineation: definition and its types; their mode of development and relation to major structures. 
4.4  Plutons: Definition & description; its role in progressive deformation. 

UNIT – V 
5.1 Tectonites: definition and its types 
5.2 Stereographic Projection: Principles and application 
5.3 Tectonics and structural characteristics of Plate Boundaries; associated structures in extensional, 

compretional and strike-slip terranes 
5.4 Geodynamic evolution of the Himalayas 
 
Books Recommended: 
Ghosh, S.K. (1993): Structural Geology: Fundamental and Modern Development. Pergamon Press.  
Hobbs, B.E., Means, W.D. and Williams, P.F. (1976): An outline of Structural Geology, John Wiley and 
Sons, New York.  
Ramsay, J.G. (1967): Folding and fracturing of rocks, McGraw Hill.  
Ramsay, J.G. and Huber, M.I.  (1983):  Techniques  of Modern  Structural  Geology,  Vol. I Strain  
Analysis, Academic Press.  
Ramsay, J.G. and Huber, M.I. (1987): Techniques of Modern Structural Geology, Vol. II, Folds and 
Fractures, Academic Press.  
Ramsay, J.G. and Huber, M.I.  (2000):  Techniques of Modern Structural Geology, Vol. III (Application of 
continuum mechanics),  Academic Press.  
Turner, F.J. and Weiss, L.E. (1963): Structural analysis of Metamorphic Tectonites, McGraw Hill.  
Windley B. (1973): The Evolving continents, John Wiley and Sons, New York.  
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SEMESTER - I   COURSE: II – MINERALOGY      (2018-19) 

UNIT- I 
1.1 Composition of minerals and Mineraloids. 
1.2 Physical Properties of Minerals depending on Crystal Growth, Crystal Structure, Chemical 

Composition and Interaction with light. 
1.3 Electrical Magnetic, Luminescence, Thermal and Radioactive Properties of Mineral. 
1.4 Structure of Silicates. 
 

UNIT- II 
2.1 Ionic Radius, Coordination Principles, Close Packing, Pauling’s Rules. 
2.2 Unit Cell, Bonding Forces in crystals Ionic Bond, Covalent Bond, Van Der Waal’s Bond, Metallic 

Bond. 
2.3 Solid solution - Substitution, Interstitial and Omission solid solution. Ex-solution. 
2.4 Polymorphism, polytypism, pseudomorphism. 

 
UNIT – III 

Classification of Minerals. Systematic Mineralogy of common rock forming silicate groups. 
 
3.1 Classification of Minerals 
3.2 Nesosilicates – a) Olivine Group b) Garnet Group c) Al2SiO5 Group d) Zircon,  
3.3 a) Topaz, b) Staurolite, c) Sphene.  
3.4 Sorosilicates - Epidote 
 

UNIT- IV 
Systematic Mineralogy of common rock forming silicate groups 
 
4.1  Cyclosilicates- a) Cordierite b) Tourmaline c) Beryl 
4.2 Inosilicates - a) Pyroxene Group 
4.3       Inosilicates – a) Amphibole Group 
4.4       Phyllosilicates- a) Serpentine Group b) Mica Group c) Chlorite Group d) Clay Mineral Group – 

Kaolin and Talc, 
 

Unit – V 
Systematic Mineralogy of common rock forming silicate, carbonate and phosphate groups 
 
5.1 Tectosilicates- a) SiO2 Group b) Zeolite Group 
5.2 Tectosilicates – a) Feldspar Group b) Feldspathoid Group 
5.3 Carbonates and Phosphates 
5.4 Gem and Semi precious minerals. 
 
Books Recommended:  
Berry, L.G., Mason, B. and Dietrich, R.V. (1982): Mineralogy, CBS Publ.  
Dana, E.S. and Ford, W.E.(2002): A textbook of Mineralogy (Reprint).  
Kerr, P.F. (1977): Optical Mineralogy, McGraw Hill.  
Moorhouse, W.W. (1951): Optical Mineralogy, Harper and row Publ.  
Nesse, D.W. (1986): Optical Mineralogy, McGraw Hill.  
Perkins, D. (1998): Mineralogy, Prentice Hall.  
Winchell, E.N. (1951): Elements of Optical Mineralogy, Wiley Eastern.  
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SEMESTER - I   COURSE:  III  - GEOCHEMISTRY     (2018-19) 
 

UNIT – I 
1.1 Cosmic Abundance of the Elements and Nucleosynthesis. Formation of Solar System and 

Planets. Geology and Chemistry of Moon. 
1.2 Composition and Classification of Meteorites, Chondrules, Chondrites and Achondrites. 

Geochemical classification of elements. 
1.3 Trace, Volatile, Semi volatile, Alkali and Alkaline earth elements its behaviour in magmatic 

processes. 
1.4 REE and Y, HFSE elements, Transition & Noble elements-its importance and concentrations in 

various igneous rocks and its behaviour in various magmatic processes. 
UNIT – II 

2.1 Partition coefficient, Factors governing partition co-efficient. 
2.2 Compatible and incompatible elements, behaviour of these elements in various magmatic 

processes. 
2.3 Fundamental Laws of Thermodynamics. Free energy. Phase equilibrium and Gibb's Phase Rule. 

Thermodynamics of magmatic Crystallization. 
2.4 Geochemistry of Crust. 

UNIT – III 
3.1       Geochemistry of island arcs.  
3.2       Composition of Mantle, mineralogy of lower mantle. 
3.3 Phase transition in the Mantle, mineral-phase transition in lower mantle.      
3.4 Geochemical evolution of Mantle Plume. 

UNIT – IV 
4.1 Aquatic Chemistry- Acid Base reaction, Dissolution and Precipitation of CaCO3. Solubility of Mg, 

SiO2 and Al(OH)3
4.2 Geochemical properties of clays - Kaolinite, Pyrophyllite and Chlorite Groups. Ion exchange 

properties of clays 

. 

4.3      Redox in Natural Waters. Eutrophication.         
4.4      Factors controlling Weathering. Soil profile. Chemical and biogeochemical cycling in the  soil 

UNIT - V 
5.1       Basics of radiogenic isotope geochemistry. Scope of stable isotope geochemistry 
5.2 Composition of Rivers.  Composition of Seawater- Temperature variation.Density   
 structure and deep circulation 
5.3 Distribution of CO2
5.4 Sources and sinks of Dissolved matter in seawater. 

 in Ocean. Carbonate dissolution and precipitation. 

 
Books Recommended: 
 Drever, J. I., 1988. The Geochemistry of Natural Waters, Prentice Hall, Englewood Cliffs, 437 p. 
 Garrels, R. M. and C. L. Christ. 1965. Solutions, Minerals and Equilibria. New York: Harper and Row. 
Burns, R. G. 1970. Mineralogical Applications of Crystal Field Theory. Cambridge: Cambr Univ. Press. 
Henderson, P. 1986. Inorganic geochemistry. Oxford: Pergamon Press. 
Brownlow, A. H. 1996. Geochemistry. New York: Prentice Hall. 
Krauskopf, K. B. and D. K. Bird. 1995. Introduction to Geochemistry. New York: McGraw-Hill. 
Bowen, R. 1988. Isotopes in the Earth Sciences, Barking (Essex): Elsevier Applied Science Publishers. 
Condie, K. C. 1989. Plate Tectonics and Crustal Evolution. Oxford: Pergamon. 
Faure, G., 1986. Principles of Isotope Geology, 2nd ed., Wiley & Sons, New York, 589p. 
White, W. M. Geochemistry (Online) 
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SEMESTER – I     COURSE: IV  - CRYSTALLOGRAPHY & CRYSTAL OPTICS     (2018-19) 
 

UNIT – I 
1.1 Crystal growth.  Development of ideas of internal structure of crystals.  
1.2 Space lattices and point systems. X-ray analysis of crystal structure, SEM, TEM.  
1.3 Morphology of crystals. Fundamental Laws of Crystal Zones and Zonal Symbols.  
1.4 Symmetry elements, operations. Classification of Crystals in 32 Classes. 
 

UNIT – II 
2.1    Symmetry and forms of crystals of isometric, tetragonal and hexagonal systems. 
2.2 Symmetry and forms of crystals of orthorhombic, monoclinic and triclinic systems.     
2.3 Goniometry of Crystals. Crystal Projections – Spherical, Gnomonic and    Stereographic. 
2.4       Crystal Aggregates, Twinning, Irregularities & Imperfections in Crystals. 
      

UNIT – III 
3.1 Principles of transmission and reflection of light from crystals. Classification of minerals according 

to interaction of light, Interference colour. 
3.2 Refraction and Refractometry. Methods of determination of R.I. 
3.3 Birefringence in Crystals. Significance and use of plates, wedge and Bereck Compensator. 
3.4 Pleochroism in Crystals. 
 

UNIT-IV 
4.1       Classification of Crystals into isotropic, Uniaxial and Biaxial minerals. 
4.2       Isotropic, uniaxial and biaxial indicatrix. 
4.3       Optical characters of Isotropic and uniaxial minerals.  
4.4       Optical characters of biaxial minerals.  
 

UNIT - V 
5.1     Optical Orientation – Extinction angle, Universal stage. Construction & Use. 
5.2      Dispersion in mineral optic axial angle. 
5.3      Optical anomalies. 
5.4      Systematic determination of optical properties of minerals. 

 
Books Recommended: 
Phillips, F.C (1971): Introduction to Crystallography,Longman Group Publ.  
Dana, E.S. and Ford, W.E. (2002): A textbook of Mineralogy (Reprint).  
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SEMESTER – I        PRACTICALS     (2018-19) 
 
 

LAB COURSE – I  
 

A]   Structural Geology  
 

1. Concept of line and plane, attitude of plane and line. Bedding plane, dip and strike, and their 
measurement 

2. Criteria for determination of top and bottom of strata in structurally deformed terrain and its 
study in hand specimen.  

3. Preparation and interpretation of geological maps for simple structure contour maps, as well 
as, for fold, fault and unconformity 

4. Stereographic projection – problems in angular relationship true dip, apparent dip plunge and 
rake of the intersection of planes. 

5. Three point problems: Geometric solutions for three point problems 
 
B]  Survey 
 

1. Field techniques of geological mapping using:  
2. a) Chain tape; Plane table and Prismatic compass,  
3. b) Global Positioning System. 

 
LAB COURSE – II 
 

A] Mineralogy and Geochemistry 
 

1. Megascopic study of common rock forming minerals. 
2. Microscopic study of common rock forming minerals. 
3. Principles and methods of geochemical analysis. Calculation of mineral formulae. 
4. Determination of total hardness in water. 
5. Spot test for qualitative analysis.  
 

B] Crystallography and Crystal Optics 
 

1. Morphological study of crystal models and twins. 
2. Stereographic projection of crystals. 
3. Optical determination of       

1. Refractive Index. 
2. Order of Interference colour and birefringence. 
3. Interference figure and optic sign. 
4. Scheme of pleochroism. 
5. An content (Michel Levy’s method) 
6. 2V. 
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SEMESTER – II COURSE:  I – IGNEOUS PETROLOGY     (2018-19) 
 

UNIT- I 
1.1 Factors affecting magma and its evolution. Composition of primary magma; mantle mineralogy. 
1.2 Partial melting of mantle – different models. Trace element behavior during partial melting. 
1.3 Magmatic differentiation processes. 
1.4 Behavior of major and trace elements during fractional crystallization. 

 
UNIT – II 

2.1       Concurrent assimilation and fractional crystallization. Magma mixing.  
2.2       Various criterion  for classification of Igneous rocks 
2.3       Petrographic Province. Different variation diagrams and their applications.  
2.4 Crystallization of basaltic magmas. Generation of magma with reference  

to plate tectonics. 
UNIT - III 

Study the petrogenetic significance of following silicate systems: 
3.1      Albite-Anorthite and Forsterite – Silica  
3.2      Diopside-Albite-Anorthite   
3.3      Diopside-forsterite-silica 
3.4     Nepheline-kalsilite-silica  

UNIT – IV 
           Petrogenetic study of the following rock types and their distribution in India:   
4.1 Basalt and Ophiolite 
4.2 Peridotite, Ultramafite 
4.3 Granite, Anorthosite  
4.4       Komatite, Kimberlite and Lamproite 

UNIT- V 
5.1     Petrogenetic study of the Carbonatite, Lamprophyre, and their distribution in India. 
5.2     Mid-ocean ridge volcanism and oceanic intra-plate volcanism.  
5.3    Magmatism associated with subduction related igneous activity- continental and   
         island arcs. 
5.4     Magmatism in Large Igneous Plutons and continental alkaline magmatism. 
 
Books recommended:  
Bose, M.K. (1997): Igneous Petrology, World Press, Kolkata.  
Best, Myron G. (2002): Igneous and Metamorphic Petrology, Blackwell Science.  
Cox, K.G., Bell, J.D.and Pankhurst, R.J. (1993):The Interpretation of Igneous Rocks, Champman and 
Hall, London.  
Faure, G. (2001): Origin of Igneous Rocks, Springer.  
Hall, A. (1997): Igneous Petrology, Longman.  
LeMaitre R.W. (2002): Igneous Rocks: A Classification and Glossary of Terms, Cambr University Press.  
McBirney (1994): Igneous Petrology, CBS Publ., Delhi.  
Phillpotts, A.R. (1994): Principles of Igneous and Metamorphic Petrology, Prentice Hall of India.  
Sood, M.K. (1982): Modern Igneous Petrology, Wiley-Interscience Publ., New York.  
Srivastava, Rajesh K.  and  Chandra,  R.,  (1995): Magmatism  in  Relation  to Diverse  Tectonic  
Settings, A.A. Balkema, Rotterdam.  
Wilson, M. (1993): Igneous Petrogenesis, Chapman and Hall, London.  
Winter, J.D. (2001): An Introduction to Igneous and Metamorphic Petrology, Prentice Hall, New Jersey.  
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SEMESTER – II     COURSE: II - METAMORPHIC PETROLOGY     (2018-19) 
 

UNIT – I 
1.1 Definition of metamorphism, significance of metamorphic rocks. 
1.2 Agents and kinds of metamorphism. 
1.3 Phase rule and its application in metamorphism. 
1.4 Structure and texture of metamorphic rocks and their significance. 
            Classification of metamorphic rocks.  

UNIT – II 
2.1 Fabric of metamorphic rocks. 
2.2 Evolution of the concept of depth zones. Systematic study of Barrovian and Abukuma zones of 

metamorphism. 
2.3 Grade of metamorphism, Isograde & Isoreactiongrade and construction of petrogenetic grids. 
2.4 Concept of facies and facies series.  

 
UNIT- III 

3.1       Study of ACF, AKF and AFM diagrams. 
3.2       Polymetamorphism and paired metamorphic belts. 
3.3       Metamorphic differentiation.  
3.4       Retrograde Metamorphism and Crystalloblastic series. 
3.5  

UNIT - IV 
4.1 General Characters of thermal and regional metamorphism of limestone, shale and basic igneous 

rocks. 
4.2       Metamorphism in relation to magma and orogeny. 
4.3       Metasomatism-Principles and types of metasomatism. Granitization. 
4.4 Anataxis, Palingenesis. Origin of Migmatites in the light of experimental studies. 

 
UNIT-V 

5.1 Kinetics of metamorphic mineral reaction. Pressure – temperature – time paths. 
5.2        Ultra-high temperature and ultra-high pressure and ocean floor metamorphism. 
5.3        Layering in metamorphic rocks. 
5.4 Petrogenetic significance of following rocks with special reference to Indian occurrences:  

charnockite, amphibolite, Khondalite, Gondite, Eclogite, and Blue schist. 
 

Books Recommended:  
Blatt, H. and Tracy, R.J. (1996): Petrology (Igneous, Sedimentary, Metamorphic), W.H. Freeman and Co., 
NewYork.  
Bucher, K. and Martin, F. (2002): Petrogenesis of Metamorphic Rocks (7th Rev. Ed.), Springer–Verlag,.  
Kerr, P.F. (1959): Optical Mineralogy, McGraw Hill Book Company Inc., New York.  
Philpotts, A.R. (1994): Principles of Igneous and Metamorphic Petrology, Prentice Hall.  
Powell, R. (1978): Equilibrium thermodynamics in Petrology: An Introduction, Harper and Row Publ., 
London.  
Rastogy, R.P. and Mishra, R.R. (1993): An Introduction to Chemical Thermodynamics, Vikash Publishing 
House.  
Spear, F. S. (1993): Mineralogical Phase Equilibria and pressure – temperature – time Paths, 
Mineralogical Society of America.  
Spry, A. (1976): Metamorphic Textures, Pergamon Press.  
Winter, J.D. (2001): An introduction to Igneous and Metamorphic Petrology, Prentice Hall.  
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Wood, B.J. and Fraser, D.G. (1976): Elementary Thermodynamics for Geologists, Oxford University 
Press, London.  
Yardley, B.W.D., Mackenzie, W.S. and Guilford, C. (1995): Atlas of Metamorphic Rocks and their 
textures, Longman Scientific and Technical, England.  
Yardlley, B.W.D. (1989): An introduction to Metamorphic Petrology, Longman Scientific and Technical, 
New York.  
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SEMESTER- II       COURSE:  III - SEDIMENTOLOGY AND CRUSTAL EVOLUTION (2018-19) 

UNIT- I 
1.1 Earth surface system – liberation and flux of sediments. 
1.2 Processes of transport and generation of sedimentary structures. Flow regimes and related bed 

forms 
1.3 Stromatolites and their significance.  
1.4 Textural analysis of sediments, Graphical representation, statistical treatment and geological 

significance. 
UNIT – II 

2.1 Classification of sandstone and carbonate rocks. Dolomite and  dolomitization. 
2.2 Volcaniclastics. Sedimentary environments and facies.  
2.3 Continental: alluvial-fluvial facies, Lacustrine, Desert – Aeolian and glacial sedimentary 

environments. 
2.4 Shallow coastal clastics and shallow water carbonates. 

UNIT – III 
3.1 Evaporites. Deep-sea basins. 
3.2 Paleocurrents and basin analysis. 
3.3 Clastic Petrofacies. Plaeoclimates and paleoenvironment analysis. 
3.4 Diagenesis of sandstone and carbonate rocks – changes in mineralogy, fabric, and chemistry. 

UNIT- IV 
4.1 Petrogenesis of arkoses, greywacke and quartz arenites. 
4.2 Evolution of lithosphere, hydrosphere, atmosphere and biosphere. 
4.3 Application of Trace, REE and stable isotopes geochemistry to sedimentalogical problems. 
4.4 Surface features of earth – island arcs, mid-oceanic ridges, Young mountain belts and their 

distribution. Evolution of continental and oceanic crust. 
UNIT - V 

5.1 Lithological, geochemical, stratigraphic characteristics of granite-greenstone belts 
5.2 Evolution of Proterozoic sedimentary basins of India.   
5.3 Anatomy of Orogenic belts and formation of mountain roots 
5.4 Life in Pre Cambrians, PreCambrian Cambrian boundary with special reference to India 
Books Recommended:  
Blatt, H., Middleton, G.V. and Murray, R.C. (1980): Origin of Sedimentary Rocks, Prentice-Hall Inc.  
Collins, J.D., and Thompson, D.B. (1982): Sedimentary Structures, George Allen and Unwin, London.  
Lindholm, R.C. (1987) A Practical Approach to Sedimentology, Allen and Unwin, London.  
Miall, A.D. (2000): Principles of Basin Analysis, Springer-Verlag.  
Pettijohn;, F.J. (1975): Sedimentary Rocks (3rd Ed.), Harper and Row Publ., New Delhi.  
Reading, H.G. (1997): Sedimentary Environments and facies, Blackwell Scientific Publication.  
Reineck, H.E. and Singh, I.B. (1973): Depositional Sedimentary Environments, Springer-Verlag.  
Selley, R. C. (2000) Applied Sedimentology, Academic Press.  
Tucker, M.E. (1981): Sedimentary Petrology: An Introduction, Wiley and Sons, New York.  
Tucker, M.E. (1990): Carbonate Sedimentolgy, Blackwell Scientific Publication. 
Allen P. A. and J.R.L. Allen (2005): Basin Analysis: Principles and Application, Blackwell Publ.                                                      
Perry, C.T. and Taylor, K.G. (2006): Envoronmental Sedimentology, Blackwell Publ., U.K.  
Bird, J.M. (1980): Plate Tectonics, American Geophysical Union, Washington D.C.  
Briggs, J.C. (1987): Biogeography and Plate Tectonics, Elsevier.  
Lieberman, B. L.(2000):  Paleobiogeography: using  fossils  to  study  Global  Change,  Plate  Tectonics  
and Evolution, Plenum Publ., New York.  
Jacquelyne  Kious, J. and  Tilling, R.I.  (2007): This Dynamic  Earth:  The  story  of  Plate  Tectonics,  
USGS Information Services.   
Gass I.G. (1982): Understanding the Earth. Artemis Press (Pvt) Ltd.U.K.  
Windley B. (1973): The Evolving continents, John Wiley and Sons, New York.  

Page 574 of 2209



SEMESTER – II COURSE: IV - STRATIGRAPHIC PRINCIPLES AND INDIAN GEOLOGY (2018-19) 
 

UNIT – I 
1.1 Principles of stratigraphic scales and its divisions, dual classification. 
1.2 Stratigraphic units – lihtostratigraphic, biostratigraphic and chronostratigraphic.  
1.3 Rules of stratigraphic nomenclature. 
1.4 Stratigraphic correlation. 
 

UNIT – II 
2.1       Concept of sequence stratigraphy. 
2.2  Chief divisions of Indian sub continent and their physiographic characters. 
2.3 Archaean Era. Distribution and classification in Peninsula (Mysore, Bihar, M. P. and Rajasthan) 

and extrapeninsular regions. Their correlation and economic importance. 
2.4        Dharwar Supergroup (Classification, Distribution, Economic importance) 
 

UNIT – III 
3.1 Cuddaph Supergroup its distribution, classification & equivalent in extra peninsula. 
3.2 Vindhyan Supergroup – its distribution classification age economic importance and correlation.  
3.3 Chhattisgarh Group, Indravati Group and Khairagarh Group, their classification, age correlation 

and economic importance. 
3.4 Palaeozic formations of extra peninsular regions with special reference to their classification 

distribution and correlation. 
 

UNIT – IV 
4.1 Distribution, geological succession, classification and climate of Gondwana Supergroup.  

Age and correlation of Gondwana formations. 
4.2     Jurassic system of rocks – in extrapeninsular region. 
4.3 Distribution, Classification & correlation of cretaceous formations of Peninsula and extra 

peninsulas regions of India. 
4.4 Distribution, structural features and age of the Deccan Traps. Inter trappeans and infra trappeans 

of India 
 

UNIT – V 
5.1 Problems of Permo-triaassic and Cretaceous – Palaeocene boundaries.  
5.2 Distribution, succession, correlation and life of Siwalik formations. 
5.3 Distribution, lithology, correlation & life of the Cenozoics of Assam & Western India and 

Pleistocence (Quaternary) deposits, Karewa Beds, Indogangetic Alluvium.  
5.4 Quaternary climate, glacial and interglacial cycle, Eustatic changes 
 
Books Recommended: 
Boggs, S. (2001): Principles of Sedimentology and Stratigraphy, Prentice Hall.  
Danbar, C.O. and Rodgers, J. (1957): Principles of Stratigraphy, John Viley and Sons.  
Doyle, P. and Bennett. M.R. (1996): Unlocking the Stratigraphic Record, John Viley and Sons.  
Krishnan,M.S. (1982): Geology of India and Burma, C.B.S. Publ. and Distributors, Delhi.  
Naqvi, S.M. and Rogers, J.J.W. (1987): Precambrian Geology of India, Oxford University Press.  
Pascoe, E.H. (1968): A Manual of the Geology of India and Burma (Vols.I-IV), Govt. of India Press, Delhi.  
Pomerol, C. (1982): The Cenozoic Era? Tertiary and Quaternary, Ellis Harwood Ltd., Halsted Press.  
Schoch, Robert, M. (1989): Stratigraphy: Principles and Methods, Van Nostrand Reinhold, New York.  
Krumbein and Sloss (1963): Stratigraphy and sedimentation II Ed.Freeman & Co. 
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SEMESTER – II    PRACTICAL     (2018-19) 
 
LAB COURSE – I A:  IGNEOUS & METAMORPHIC PETROLOGY 
 

1. Megascopic description and identification of igneous and metamorphic rocks. 
2. Study of textures and structures of Igneous and metamorphic rocks. 
3. Microscopic identification of Igneous and metamorphic rocks. 
4. C.I.P.W. Norm calculations and classification of igneous rocks. 
5. Constructions of variation diagrams of igneous suits of rocks. 
6. Construction of A.C.F., A.K.F. and A.F.M. diagrams. 
7. Plotting the Geographical distribution of Igneous and Metamorphic rocks types in and outline 

map of India. 
8. Use of software for norm calculation and geochemical modeling 

 
LAB COURSE – I B: SEDIMENTARY PETROLOGY AND STRATIGRAPHY 

1. Megascopic description and identification of sedimentary rocks. 
2. Study of sedimentary structures in hand specimen. 
3. Microscopic study of sedimentary rocks. 
4. Graphic representation of sedimentary data and interpretation. 
5. Heavy mineral studies of sediments. 
6. Distribution of Important geological formations on outline map of India.  
7. Construction of fence diagrams 
8. Correlation diagrams. Recognition of transgressive-regressive cycles based on vertical 

columns. 
 
 
LAB COURSE - II:  GEOLOGICAL FIELD WORK 
 

1. Geological mapping in type areas of India to study structural relations and stratigraphic 
formations in sedimentary, igneous and metamorphic terrains. 

2. Collection and study of primary and secondary structures of rock bodies and their 
interpretation. 

3. Sampling of rocks, minerals and fossils in the field from study areas. 
4. Preparation of geological maps and sections from the geological data obtained in the field. 
5. Preparation of geological report based on field studies. 
6. Viva-Voce on fieldwork and geological report. 
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SEMESTER – III COURSE: I – PALAEONTOLOGY     (2019-20) 
 

UNIT – I 
1.1 Definition of fossil and modes of fossilization their application in age determination, 

paleoclimatology, palaeogeography and evolution. 
1.2 Modes and theories of organic evolution, concept of bathymetric distribution of animals, migration 

and extinction of species. 
1.3 Outline classification of organisms.  
1.4 Study of morphology, classification, evolutionary trends and geologic and geographic distribution 

of Brachiopod. 
 

UNIT – II 
Study of morphology, Classification, Evolutionary geologic history of the following 
 
2.1 Pelecypoda (Lamellibranches) 
2.2 Gastropoda. 
2.3 Cephalopoda  
2.4 Trilobites. 

UNIT – III 
Study of morphology, Classification, Evolutionary geologic history of the following 
 
3.1       Echinoids. Graptolites and Rugose Corals. 
3.2       An elementary idea about the origin of major groups of vertebrates. 
3.3       Study of evolutionary history of Horse and Elephant Man. 
3.4       Study of evolutionary history of Man.  

 
UNIT – IV 

4.1      General study of Siwalik mammalian fauna. 
4.2      Plant life through geologic ages. 
4.3      Study of fossil flora of Gondwana Group and Tertiary Formations of India. 
4.4      Definition and scope of micropaleontology. 
 

UNIT - V 
 5.1 Techniques in micropaleontology. 
 5.2 Application of microfossils in stratigraphic correlation, age determination and  

palaeoenvironmental interpretations. 
 5.3 Study of morphology of foraminifers. 
 5.4 Classification, evolution and geological distribution of foraminifers. 
 
Books Recommended: 
Boardman, R.S., Cheethan, A.M. and Rowell, A.J. (1988): Fossil Invertebrates, Blackwell.  
Clarksons, E.N.K. (1998): Invertebrate Paleontology and Evolution, Allen and Unwin, London.    
Dobzhansky, Ayala, Stebbins and Valentine (1977): Evolution, Freeman.  
Horowitz, A.S. and Potter, E.D. (1971): Introductory Petrography of Fossils, Springer Verlag.  
Mayr, E. (1971): Population, Species and Evolution, Harvard.  
Prothero, D.R. (2004): Bringing Fossil to Life – An Introduction to Paleontology (2nd Ed.), McGraw Hill.  
Raup, D.M. and Stanley, S.M. (1985): Principles of Paleontology ,CBS Publ..  
Smith, A.B.(1994): Systematics and Fossil Record – Documenting Evolutionary Patterns, Blackwell.  
Strean, C.W. and Carroll, R.L. (1989): Paleontology – the record of life, John Wiley.  
 Bignot, G.,  Grahm and Trottman (1985): Elements of Micropaleontoogy, London.   
Romer, A.S. (1966): Vertebrate Paleontology (3rd Edn.) Chicago University Press 
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SEMESTER - III               COURSE: II - ORE AND FUEL GEOLOGY     (2019-20) 
 

UNIT – I 
1.1  Modern concepts of ore genesis. Spatial and temporal distribution of ore deposits- Global 

perspective. 
1.2 Concept of ore bearing fluids, their origin and migration. Fluid inclusion in ores – limitations and 

applications. 
1.3 Texture, papargensis and zoning in ores. 
1.4 Wall rock alteration. Structural, physico-chemical and stratigraphic controls of ore localization. 

 
UNIT – II 

2.1 Orthomagmatic ores of mafic-ultramafic association _ Diamonds in Kimberlites, REE in 
Carbonatite, Ti -V Ores, Chromite and PGE, Ni Ores.  

2.2 Cyprus type Cu-Zn Ores. 
2.3 Ores of Silicic igneous rocks- Kiruna type Fe-P. Pegmatoids, Greisen and Skarn deposits. 
2.4 Porphyry associations – Kuroko type Zn-Pb-Cu, Malanjkhand Type Cu-Mo deposits. 

 
UNIT – III 

3.1 Ores of Sedimentary affiliations- Chemical and Clastic sediments.  Stratiform and Stratabound 
ore deposits. (Fe, Mn, non ferrous). Placers and paleoplacers. 

3.2 Ores of Metamorphic affiliations. Metamorphism of ores and metamorphogenic ores. 
3.3 Ores related to weathered surfaces – Bauxite, Ni and Au laterite. 
3.4 Mineralogy, genesis, distribution in India and uses of Cu, Pb, Zn. 

 
UNIT- IV 

 Mineralogy, genesis, distribution in India and uses of following ore deposits: 
4.1 Ion and manganese 
4.2 Gold and Silver 
4.3 Aluminum and chromium 
4.4 National Mineral Policy and mineral concession rules. 

 
UNIT – V 

5.1 Definition and origin of Kerogene and coal. Rank, Grade and type of coal. Microscopic 
constituents of coal. 

5.2 Chemical characterization of coal Proximate and Ultimate analysis. Coal bed methane. 
5.3 Distribution of Coal in India. Origin, nature and migration of oil and gas. Characteristics of 

reservoir rocks. 
5.4 Oil bearing basins of India. Geology of productive oil fields of India. Mode of Occurrence and 

association of atomic minerals in nature. Productive geological horizons. 
 

Books Recommended:  
Branes, H.L. (1979): Geochemistry of Hydrothermal Ore Deposits, John Willey.  
Cuilbert, J.M. and Park,Jr. C.F.(1986): The Geology of Ore Deposits, Freidman.   
Evans, A.M. (1993): Ore Geology and Industrial Minerals, Blackwell.  
James R. Craig and David J.Vaughan (1994): Ore Microscopy and Petrography.  
Klemm, D.D. and Schnieder, H.J. (1977): Time and Strata Bound Ore Deposits, Springer-Verlag.  
Mookherjee, A. (2000): Ore Genesis-A Holistic Approach, Allied Publisher.  
Ramdhor, P. (1969): The Ore Minerals and their Intergowths, Pergamon Press.  
Stanton, R.L. (1972): Ore Petrology, McGraw Hill.  
Wolf, K.H. (1976-1981): Hand Book of Stratabound and Stratiform Ore Deposits, Elsevier Publ.  
Chandra,D.Singh, R.M.Singh,M.P.(2000):Textbook of Coal (Indian context), Tara Book Agency, Varanasi.  
Singh, M.P. (1998): Coal and organic Petrology, Hindustan Publishing Corporation, New Delhi.  
Texbook of Coal petrology, Gebruder Borntraeger,Stuttgart.   
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Van Krevelen, D. W. (1993): Coal, Typology-Physics-Chemistry-Constitution), Elsevier Science, 
Netherlands.  
North, F.K. (1985): Petroleum Geology, Allen Unwin.  
Selley, R.C. (1998): Elements of Petroleum Geology, Academic Press.  
Mineral Concession Rules 1960 (2005), IBM, Nagpur.  
Sinha, R.K. and Sharma, N.L. (1976): Mineral economics, Oxford and IBH Publ.  
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SEMESTER - III   COURSE: III - GEMORPHOLOGY AND REMOTE SENSING     (2019-20) 
 

UNIT – I 
1.1 Geomorphic concepts and geomorphic cycle. Geomorphic agents: Running water, Groundwater, 

Glaciers, Winds, Sea waves; Geomorphic processes: Gradation, degradation-Weathering, Mass-
Wasting and Erosion, aggradation. Soil formation. 

1.2 Valley development, classification of valley, cycle of erosion, rejuvenation; Drainage patterns and 
their significance.  

1.3 Fluvial landforms: Flood plain deposits, Meander belt deposits, Deltaic plain deposits, Alluvial 
fans and bajadas. 

1.4 Glaciers: Continental and High land glaciers. Glacial erosional features: Cirque, Glacial troughs, 
Hanging valleys, Aretes, Truncated spurs, Fjords, Fiards, Trough lakes. Depositional features: 
Glacial till, glacial forms (Moraines, Drumlines), glacio-fluviatile forms (Valley trains, Eskers, 
Kame terraces, Kame, Kettles), glacio- lacustrine features (Lakes). 

 

UNIT – II 
2.1 Karst topography: Characteristic features of Karst (Lapies, Sink holes, Natural tunnels and 

bridges), Erosional remnants (Hums, Haystack hills), Depositional features of caves (Cave 
travertine, stalactites, stalagmites, Columns). Eolian landforms: Erosional features (Yardang), 
Depositional features (Dunes and Loess). 

2.2 Coastal landforms: Erosional features (Headland and Bays, Cliffs and wave cut platforms, caves, 
arches, stacks and stumps); Depositional features (Beaches, Dunes, Berms, Spits, Bars, 
Tombolos and Islands). Volcanic landforms. Types of volcanoes, volcanic depressions, volcanic 
plateaus and plains, volcanic skeletons. 

2.3 Structural landforms: Types of domal structures, topographic expression of domes; Folded 
structures, adjustment of topography to folded structures; Fault scarps and Fault line scarps, 
Horsts and Grabens, topographic expressions of various types of faults. 

2.4 Terrain classification, Terrain evaluation, Drainage basin morphometry and analysis, Geomorphic 
regions of India. 
 

UNIT – III 
3.1 Remote sensing- active and passive, physical basis of remote sensing. Matter and EMR: 

electronic, vibrational and rotational transition; energy partitioning- reflection, transmission, 
absorption, scattering. Irradiance, Exitance, Lambertian surface. Conservation of energy 
principle: Reflectance, Absorptance, Transmittance. 

3.2 Interaction of EMR with atmosphere: Scattering- Rayleigh, Mie, Non-selective. Atmospheric 
windows. Interaction of EMR with rocks and minerals: Charge transfer transition, Bond stretching 
transition, Bond bending transition, emissivity, selective radiators, thermal inertia. 

3.3 Interaction of EMR with vegetation and water. 
3.4 Platforms: Terrestrial, Aerial and Space borne. Satellite orbits: Polar and equatorial orbits. Types 

of satellite: Earth resource and communication satellites. 
 

UNIT – IV 
4.1 Remote sensing sensors: Photography camera, Vidicon camera, Line-scanning systems-MSS, 

TM, Pushbroom sensors- SPOT, IRS. 
4.2.1 Microwave imaging system: Passive method- emitted energy from the earth, antenna, resolution, 

microwave emittance imaging. Active method- wavebands, radar, range, resolution, real aperture 
radar, synthetic aperture radar, slant range image, ground range image. 

4.2.2  Data collection: Microwave telemetry, analogue images, picture elements and digital numbers, 
single band image, FCC. 

4.3 Visual interpretation elements and image interpretation. Introductory digital image processing: 
Image histogram, Contrast stretch, Composite generation. 
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UNIT – V 

 
5.1  Aerial photography: Planning and execution of photographic flights. Photogrammetry: Geometry of 

aerial photograps- Parallel, orthogonal and central projections, tilt. Image displacement, Parallax, 
Stereoscopy. 

5.2     Application of remote sensing in geology 
5.3 Application of remote sensing  in Geomorphology 
5.4 Application of remote sensing in terrain evaluation 
 
 
 
Books recommended:  

Drury, S.A. (2001): Image Interpretation in Geology, Allen and Unwin.  
Gupta, R.P. (1991): Remote Sensing Geology, Springer-Verlag.  
Halis, J.R. (1983):  Applied Geomorphology.  
Holmes,A.(1992): Holmes Principles of Physical Geology, Edited by P. McL. D. Duff. Chapman and Hall.                                  
Lillesand, T.M. and Kiefer, R.W. (1987): Remote Sensing and Image Interpretation, John Wiley.  
Sharma, H.S. (1990): Indian Geomorphology, Concept Publishing Co., New Delhi.  
Siegal, B.S. and Gillespie, A.R. (1980): Remote Sensing in Geology, John Wiley.  
Thornbury, W.D. (1980): Principles of Geomorphology, Wiley Easton Ltd., New York. 
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SEMESTER - III                 COURSE: IV - MINERAL EXPLORATION     (2019-20) 

UNIT- I  
1.1 Prospecting & Exploration: Definition and characteristic features. Reconnaissance. Preliminary 

and detailed investigation, surface and subsurface methods. 
1.2 Guides to ore search: global, regional and local guides, detailed study of regional physiographic, 

stratigraphic, lithological, mineralogical and structural guides. Persistence of ore in depth. 
1.3 Drilling: Type of drills, Diamond drilling, Drilling records and logs, Duty of geologists during 

drilling. 
1.4 Sampling: General principles, various methods and procedures, Average assays, weighting of 

samples, salting. Precautions. 

UNIT- II 
2.1 Calculating grade and tonnage of ore: Average grade, volume, specific gravity, tonnage factor, 

calculations from data obtained from bore holes, prospecting pits, trenches, ore blocks, geological 
maps and sections. UNFC classification 

2.2 Gravity Method of prospecting: Basic principles of gravimeter. Gravity field surveys.  Various 
types of corrections applied to gravity data. 

2.3 Preparation of gravity anomaly maps.  And their interpretation in terms of shape, size and depth.  
2.4 Magnetic method of prospecting:  Magnetic properties. Magnetic anomaly. Magnetometer. Field 

survey and data reduction. Preparation of magnetic anomaly maps. Aeromagnetic surveys. 

UNIT-III 
3.1 Seismic prospecting: Fundamentals of seismic wave propagation, Methods of seismic 

prospecting and interpretation of seismic data. 
3.2 Basic principles of resistivity method. Resistivity survey. Application and interpretation of 

resistivity data.S.P.Method and interpretation of data obtained by S. P. Method. 
3.3 Radiometric prospecting and Borehole Logging. Radiometric survey, Application and 

interpretation of data.  
3.4 Borehole logging: Principles of various borehole-logging methods,  

Interpretation of data. 

UNIT- IV 
4.1 Geochemical cycle, Forms of primary and secondary dispersion of elements. Secondary 

dispersion processes and anomalies. 
4.2 Factors affecting dispersion patterns. Main types of geochemical surveys.  
4.3 Methods of lithogeochemical and pedogeochemical surveys. 
4.4 Methods of hydro-geochemical, atmogeochemical and biogeochemical surveys. 

UNIT - V 
5.1 Case studies of regional exploration for deposits of plutonic associations and vein and 

replacement types. 
5.2 Analytical methods – sample preparation and decomposition. Precision and accuracy.  
5.3 Instrumentation and applications of Atomic absorption spectrometer, Emission spectrograph  

and XRF. 
5.4 Statistical treatment of geochemical data. 
Books Recommended:  
Arogyaswami, R.P.N. (1996): Courses in Mining Geology, Oxford and IBH Publ.  
Bagchi,T.C.,Sengupta, D.K.,Rao, S.V.L.N. (1979):Elements of Prospecting and Exploration, Kalyani Publ.  
Banerjee , P.K. and Ghosh, S. (1997): Elements of Prospecting for Non-fuel Mineral deposits, Allied Publ.  
Chaussier, Jean – Bernard and Morer, J. (1987): Mineral Prospecting Manual. North Oxford Academic.  
Dhanraju, R. (2005): Radioactive Minerals, Geol. Soc. India, Bangalore.  
Rajendran, S. (2007): Mineral Exploration: Recent Strategies.  
Sinha, R.K. and Sharma, N.L. (1976): Mineral economics, Oxford and IBH Publ.  
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SEMESTER - III                   PRACTICAL     (2019-20) 
 

LAB COURSE: I - ORE GEOLOGY AND MINERAL EXPLORATION 
 

1. Megascopic study of metallic and nonmetallic economic minerals. Description and 
identification, uses and distribution in India. 

2. Description and identification of ore minerals in polished section of ores. 
3. Study of ore textures and structure under the microscope. 
4. Paragenetic study of ore minerals and construction of Paragenetic diagrams. 
5. Location of important metallic and non-metallic mineral compels in a map of India. 
6. Calculation of ore reserves and assay values. 
7. Study and interpretations of Isopach and Isograde maps. 
8. Evaluation of simple mining plans. 
9. Interpretation of Geophysical and geochemical anomaly maps. 
10. Numerical problems based on Geophysical and geochemical data. 

 
 
LAB COURSE: II  
 

[A] PALEONTOLOGY  
 
1. Study and identification of important invertebrate, vertebrate and plant fossils. Drawing 

of neat sketches of fossils. 
2. Sketching and labeling of representative fossil specimens. 
3 Identification and study of important foraminifers. 

 
[B] GEOMORPHOLOGY AND REMOTE SENSING 
 

1. Identification and interpretation of drainage patterns 
2. Drawing of labeled diagrams of landforms 
3. Determination of stream order, bifurcation ratio, drainage density, stream frequency, 

infiltration number. 
4. Slope studies of landforms. 
5. Study of areal photographs and satellite imageries and identification of landforms. 
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SEMESTER – IV COURSE: I - MINING AND ENGINEERING GEOLOGY     (2019-20) 
 

UNIT – I 
1.1 Definition of mining terms: pitting, trenching, panning, adits, tunnels, and    shafts.  
1.2 Role of geologist in mining industry. Strata control in different rocks and structures.  
1.3       Geological structures of ore deposits and choice of mining methods. 
1.4       Subsidence and rock bursts, mine supports, Ventilation and drainage. 
 

UNIT – II 
2.1 Open pit mining- geologic and geomorphic conditions, different methods of  opencast mining, 

advantages and limitations. 
2.2 Underground mining methods- gophering, shrinkage, stoping, caving and      slicing sublevel, over 

hand, under hand methods. 
2.3       Coal mining methods, long wall, board and pillar. 
2.4      Engineering properties of rocks and soil. Physical characters of building stones. Metal concrete 

aggregate. 
 

UNIT - III 
3.1 Role of geologist in civil construction projects. 
3.2 Geological considerations for evaluation of Dam and reservoir sites. Dam foundation problems. 

Dam failure. 
3.3 Geotechnical evaluation of tunnel alignment and transportation routes. Methods of tunneling.  
3.4 Classification of ground for tunneling purposes.  Various types of supports. 
 

UNIT - IV 
3.1 General principles, economic justification and scope of mineral dressing. 
3.2 Properties or rocks and minerals as applied to mineral dressing. 
3.3 Previous and secondary breaking, crushing and grinding, liberation by sizes, reduction. 
3.4 Principles and methods of screening. 
3.5 Principles and methods of classification, classification as a means of concentration. 

UNIT- V 
4.1 Concentration methods, hand sorting, washing, jigging, tabling heavy fluid. 
4.2 Magnetic and electrostatic methods of separation of minerals. 
4.3 Floatation methods- Principles and techniques with examples. 
4.4 Application of ore microscopy in mineral dressing. 

Concentration methods- with flow sheets of common types of mineral and ore dressing practicess 
in India - Gold, copper, Lead-zinc, coal, beach sand, fluorite, iron, manganese, chromite and 
limestone. 

 
Books Recommended: 
Dobrin, M. B.; Savit, C. H. (1988): Introduction to Geophysical Prospecting, McGraw-Hill.  
Keary, P., Brooks, M. and Hill, I. (2002): An introduction to geophysical exploration, (3rd Ed.),                                  
Blackwell.   
Krynine, D.H. and Judd, W.R. (1998):  Principles of Engineering Geology, CBS Publ..  
Rider, M. H. (1986): Whittles Publishing, Caithness. The Geological Interpretation of Well Logs, (Rev. Ed).                        
Schultz, J.R. and Cleaves, A.B. (1951): Geology in Engineering, John Willey and Sons, New York.  
Singh, P. (1994): Engineering and General Geology, S.K. Kataria and Sons, Delhi.  
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 SEMESTER - IV   COURSE: II – ENVRIONMENTAL GEOLOGY     (2019-20) 
 

UNIT- I 
1.1 Definition, history and scope of Environmental Geology. 
1.2 Environment, Ecology, Ecosystems and habitat.  
1.3 Nature of its degradation. 
1.4 Basic concepts of Environmental Geology. 
 

UNIT- II 
2.1 Interaction of man and natural systems. 
2.2 Conservation principle, conservation of mineral and fuel resources. 
2.3 Conservation of soil and water resources. 
2.4 Geological hazards- Lands slides, volcanic activity, Earthquake.  
 

UNIT- III 
3.1       Draught and desertification, Measures of mitigation. 
3.2 Geological hazards -River flooding, erosion and sedimentation, coastal   erosion, cyclones and 

tsunamis.  
3.3      Transgression and Regression of sea. Measures of mitigation. 
3.4 Human modifications of nature in surface and subsurface by engineering constructions dams, 

reservoirs, bridges and buildings. 
 

UNIT - IV 
4.1       Changes in surface and subsurface by mining activities. 
4.2       Changes in surface and subsurface by mineral based industries. 
4.3    Human settlement and contamination of atmosphere, soil, surface water and groundwater by 

waste disposal and agro-industries. 
 

 
UNIT- V 

5.1 Environmental policies of the Government for air and water pollution. Environmental laws. 
5.2       Problems of environment in urban areas, causes and remedies. 
5.3       Climate Change and global warming: Causes and Impact (ozone hole). 
5.4 Environment impact assessment report and preparation of environment Management plans. 
 
Books Recommended: 
Bryant, E. (1985): Natural Hazards, Cambridge Univ. Press.  
Keller, E.A.(1978): Environmental Geology, Bell and Howell, USA.  
Nagabhushaniah, H.S. (2001): Goundwater in Hydrosphere, CBS Publ.   
Perry, C.T. and Taylor, K.G. (2006): Environmental Sedimentology, Blackwell Publ.  
Singh, S. (2001): Geomorphology, Pustakalaya Bhawan, Allahabad.  
Todd, D.K. (1995): Groundwater Hydrology, John Wiley and Sons.  
Valdiya, K.S.(1987): Environmental Geology – Indian Context, Tata McGraw Hill.  
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SEMESTER - IV    COURSE:  III – HYDROGEOLOGY     (2019-20) 
 

UNIT- I 
1.1     Scope of hydrogeology and its relation with hydrology, meteorology and their uses in the 

Hydrogeological investigation. 
1.2      Hydrologic cycle. Role of groundwater in the hydrologic cycle. 
1.3      Hydrograph, data collection and analysis. 
1.4 Water table and piezometric surface. Water table fluctuation. Water table contour maps, 

interpretation and uses. 
 

UNIT- II 
2.1    Water bearing formation - aquifers, aquitard. aquiclude, aquifuse. Aquifer types: perched, 

unconfined, semi-confined and confined. Isotropic, anisotropic aquifers. 
2.2      Porosity, permeability. Ground water movement: Darcy’s law and its applications.  
2.3  Specific yield and specific retention. Storativity and transmissivity 
2.4     Steady and unsteady flow, leaky aquifers. Groundwater flow near aquifer bundaries 
  

UNIT- III 
3.1 Bounded aquifers. Image wells.  
3.2 Water wells and their types.  Construction of wells.  
3.3 Well Development and completion. 
3.4 Pumping test and Yield of wells.  

 
UNIT-IV 

4.1      Geological and Hydrogeological methods of groundwater exploration.  
4.2      Geophysical methods – Electrical resistivity method for groundwater exploration  
4.3      Application of remote sensing in groundwater exploration.  
4.4  Basin wise development of groundwater with special reference to Chhattisgarh   region. 
 

UNIT – V 
5.1     Groundwater provinces of India.  
5.2    Sources of dissolved constituents in groundwater. Groundwater quality standards-drinking, 

domestic, agriculture and industry. Groundwater pollution. 
5.3     Groundwater management. Safe yield, overdraft and spacing of wells.  
5.4     Conservation of Groundwater; conjunctive use of water. Artificial recharge. 
 
Books Recommended:  

C.F. Tolman (1937): Groundwater, McGraw Hill , New York and London.  
D.K. Todd (1995): Groundwater Hydrology, John Wiley and Sons.  
F.G. Driscoll (1988): Groundwater and Wells, UOP, Johnson Div.St.Paul. Min. USA.  
H.M. Raghunath (1990): Groundwater, Wiley Eastern Ltd. 
H.S. Nagabhushaniah (2001): Groundwater in Hydrosphere (Groundwater hydrology), CBS Publ. 
K. R. Karanth (1989): Hydrogeology, Tata McGraw Hill Publ. 
S.N. Davies and R.J.N. De Wiest (1966): Hydrogeology, John Wiley and Sons, New York 
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SEMESTER - IV      PRACTICAL      (2019-20) 
 
 

LAB COURSE – I           150 Marks 
 

[A]   HYDRGEOLOGY    
 

1.  Hydrogeological properties of rocks. 
2.  Interpretation of water table maps. 
3.  Computation of pumping test data. 
4.  Interpretation of Hydrogeochemical data and their plotting in different diagrams. 
5.  Sieve analysis and screen gravel pack design. 
6.  Plotting of groundwater provinces on an outline map of India. 
7. Computation of Resistivity (VES) data. 
 

 
[B] ENGINEERING GEOLOGY AND MINING GEOLOGY 
 

1. Interpretation of engineering properties of rocks in hands specimens. 
2. Determination of compressive, tensile and sheer strength of rocks. 
3. Determination of porosity and absorption of building materials. 
4. Mechanical analysis of soils and unconsolidated materials. 
5. Preparation of core-logs and their Geotechnical interpretation from bore hole data. 
6. Plotting the geographical distribution of important dams, tunnels on the outline of India. 
7. Terrain studies from satellite imageries, aerial photographs and Toposheet. 
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SEMESTER - IV    CORE ELECTIVE COURSES     (2019-20) 
 
ME- I ADVANCED HYDROGEOLOGY 
 

UNIT- I 
1.1 Hydrologic cycle, ground water in hydrologic cycle 
1.2 Hydrograph and hydrographic analysis 
1.3 Water balance studies 
1.4 Springs (including thermal): Origin and movement of water. 
 

UNIT- II 
2.1 Geologic structures favouring groundwater movement. Groundwater reservoir properties. 
2.2 Forces and laws of groundwater movement.  
2.3 Well hydraulics: confined, unconfined, unsteady and radial flow. Water level fluctuation and its 

causative factors. 
2.4 Water well technology: Well types, drilling methods, construction, designing, development and 

maintenance of wells. 
 

UNIT- III 
3.1 Groundwater in arid and semiarid regions. 
3.2 Groundwater in coastal and alluvial regions. 
3.3 Groundwater in hard rocks and limestone terrain. Environmental impact on groundwater 

extraction. 
3.4 Ground water recharge: artificial and natural. Factors controlling recharge. Conjunctive and 

consumptive use of groundwater. 
 

UNIT- IV 
4.1 Chemical characterization of groundwater in relation to domestic and industrial uses. 
4.2 Chemical characterization of groundwater for irrigation purposes. 
4.3 Water pollution: remedial measures and treatment 
4.4 Problems of arsenic and fluoride in water. 
 

UNIT-V 
5.1 Geological and hydrogeological methods of groundwater exploration. 
5.2 Geophysical surface resistivity and seismic methods in groundwater exploration. 
 Geophysical water well logging.  
5.3 Application of remote sensing and radiogenic isotopes in hydrogeological studies.  
5.4 Basin-wise groundwater management. 
 
 
LAB COURSE: ME-IL 
 

1 Morphometric analysis of Watershed  
2 Interpretation of groundwater features on water table maps 
3 Computation of storativity and transmissivity of aquifer from pumping 

test data 
4 Interpretation of subsurface layers from resistivity field survey data 
5 Chemical quality assessment of groundwater 
6 Use of Software for morphometric analysis,  

 
 
 
 

Page 588 of 2209



SEMESTER - IV   (2019-20) 
 
ME-II  PROJECT ORIENTED DISSERTATION  
 

SCRIPT EVALUATION    100 
SEMINAR         25 
VIVA VOCE        25 

 
 
 
 

GMnE- I  FUNDAMENTALS OF GEOLOGY 

MINOR ELECTIVE 

UNIT- I 
1.1 Geology and its perspective. Earth in the Solar System 
1.2 Age of the earth. 
1.3 Interior of the earth and its manifestation. 
1.4 Brief introduction of hydrosphere and atmosphere. Hydrologic cycle. 
 

UNIT-II 
2.1 Earthquakes and Volcanoes. 
2.2 Continental Drift 
2.3 Fundamentals of Plate Tectonics and Plate boundaries 
2.4 Distribution of Oceans and Continents. Tectonic divisions of India 
 

UNIT- III 
3.1  Definition and classification of minerals, rock forming minerals 
3.2  Classification of rocks. Igneous rocks and their types. 
3.3  Sedimentary and Metamorphic rocks and their types. 
3.4 Deformation in rocks. Folds, Faults and Unconformities 
 

UNIT- IV 
4.1 Geomorphic agents, Weathering. 
4.2 Salient geomorphic features.  
4.3 Types mountains and plains  
4.4 Fossils and their applications 
 

UNIT- V 
5.1 Industrial uses of Iron, Manganese, Bauxite 
5.2 Industrial uses of Copper, Lead and Zinc 
5.3 Fossil Fuels:  Coal and Petroleum- mode of occurrence and distribution in India 
5.4 Conservation of energy and mineral resources.  
 

Books Recommended: 

Mukherjee, P. K. (2005). Text Book of Geology, The World Press Pvt. Ltd. 
Roy, A. B. (2010). Fundamentals of Geology, Narosa Pub. House Pvt. Ltd. 
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MINOR ELECTIVE 

GMnE- II DISASTER MANAGEMENT 
 
 

UNIT- I 
1.1 Natural Disasters: Introduction  
1.2 Causes and impact of Floods, Droughts,  
1.3 Cyclone, Landslides,  
1.4 Earthquake and Tsunamis 
 

UNIT- II 
2.1 Man-made Disasters: introduction  
2.2 Causes and impact of Nuclear, Industrial accidents, 
2.3 Environmental disasters, fires, rail accidents, road accidents,  
2.4 Air accidents and sea accidents  
      

UNIT – III 
3.1 Hazard Risk Concept and Elements. 
3.2 Risk Analysis and Risk Assessment. 
3.3 Resource Analyses and Mobilisation. 
3.4 Strategic Developments for Vulnerability Reduction 
 

UNIT- IV 
 4.1 Disaster Preparedness: Conception and Nature. 
4.2 Disaster Management – Prevention, Preparedness and Mitigation. 
4.3 Search and rescue operations  
4.4 Use and Applications of Emerging Technologies in Disaster Preparedness. 
 

UNIT- V 
5.1 Disaster Management Plan 
5.2 Disaster Response Plan. 
5.3 Communication, Participation, and Activation of Emergency Preparedness Plan. 
5.4 Logistics Management. 
 
Books Recommended:  
Bell, F.G. (1999): Geological Hazards, Routledge, London.  
Bryant, E. (1985): Natural Hazards, Cambridge Univ. Press.  
Keller, E.A. (1978): Environmental Geology, Bell and Howell, USA.  
Lal, D. S. (2007): Climatology, Sharda Pustak Bhawan, Allahabad.  
Patwardhan, A.M. (1999): The Dynamic Earth System, Prentice Hall.  
Smith, K. (1992): Environmental Hazards, Routledge, London.  
Subramaniam, V. (2001): Textbook in Environmental Science, Narosa International.  
Valdiya, K.S. (1987): Environmental Geology – Indian Context, Tata McGraw Hill.      
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SCHOOL OF STUDIES IN GEOLOGY & WRM 
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR  

 

SYLLABUS FOR 

POST GRADUATE DIPLOMA IN APPLIED HYDROGEOLOGY 
(in collaboration with Rajiv Gandhi National Ground Water Training and Research Institute, CGWB) 

 

 

The AIM of the Course is capacity building & Research within the state of Chhattisgarh.Applications in 

Hydrogeology for Geoscientists present the most recent scientific developments in the field that are 

accessible yet rigorous enough for industry professionals and academic researchers alike. 

 

OBJECTIVE OF THE COURSE is to provide an opportunity for individuals to learnthe full scope of 

hydrogeology.The course addresses the developments in hydrogeology, ground water and hydrology 

that are underscored with perspectives regarding the challenges that are facing industry professionals, 

researchers, and academiaand emerge as a Professional Hydrogeologist. 

 

 

1. COURSE STRUCTURE AND DURATION 

The course shall comprise of two theory papers, two lab course practical and an independent 

dissertation. The duration of the course will be of one year duration. The details are as follows: 

 

Theory 

Paper I Groundwater Occurrence, Movement, Distribution & Hydraulics 

Paper II Groundwater Regime Monitoring and Assessment 

Practicals 

Lab Course I Groundwater Occurrence, Movement, Distribution & Hydraulics 

Lab Course II Groundwater Regime Monitoring and Assessment 

Dissertation (Report + Presentation + Viva voce) 

 

2. SCHEME OF EXAMINATION: The total marks for the course shall be 500, including theory, practical 

and dissertation.  

Theory  Max Marks 

Paper I Groundwater Occurrence, Movement, Distribution & Hydraulics 100 

Paper II Groundwater Regime Monitoring and Assessment 100 

Practicals  

Lab Course I Groundwater Occurrence, Movement, Distribution & Hydraulics 50 

Lab Course II Groundwater Regime Monitoring and Assessment 50 

Dissertation (Report + Presentation + Viva voce) 200 

Total 500 
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3. RESULT DECLARATION: 

The minimum score for passing theory is 50% and practical is 50%. The candidate has to score minimum 

50% marks in theory and practical examination separately. The viva-voce will be based on the overall 

understanding of the subject 

 

4. SYLLABUS  

 

Paper I: Groundwater Occurrence, Movement, Distribution & Hydraulics 

Maximum Marks: 100 

 

Unit – I  

Occurrence of Ground Water; Hydrological Cycle; Precipitation, Infiltration, Percolation, Runoff, 

baseflow; Rainfall data Analysis; Origin, Age, Ground Water on earth; Types of water; Vertical 

Distribution of Water 

 

Unit – II  

Ground Water Movement; Types of Aquifer; Aquifer Properties – Permeability, Storage, Storativity, 

Transmissivity; Equation Governing groundwater  flow, groundwater  flowdirection, groundwater  

flowrates, groundwater  dispersion 

 

Unit – III 

Concept of drainage basin, including watershed and groundwater basin. Aquifer systems and 

Groundwater Provinces of India;  Hydrogeology of Alluvial aquifer, Arid aquifer, Hard rock aquifer/ 

Basaltic Aquifer, Himalayan aquifer, Coastal and wetland aquifer, Island aquifer. 

 

Unit – IV  

Well Hydraulics; Groundwater flow-An Overview; Darcy's law and its applications; Determination of 

permeability in laboratory and in field; Flow through aquifers; steady, unsteady and radial flow 

conditions; Effect of partial penetrating wells, well losses, specific capacity; Evaluation of aquifer 

parameters of confined, semi-confined and unconfined aquifers -Thiem, Thies, Jacob and Walton's 

methods; Yield characteristics of wells; Pumping tests- methods, data analysis and interpretation. 

 

Unit - V 

Role of remote sensing in groundwater exploration; Hydrogeomorphic and lineament mapping; Surface 

geophysical methods; Types of water wells and methods of construction. Site selection for groundwater 

exploration, Water well drilling techniques; Design, development, maintenance and revitalization of 

wells; Sub-surface geophysical methods. 
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Paper II: GroundwaterRegime Monitoring and Assessment 

Maximum Marks: 100 

 

Unit – I  

Water level monitoring; Water table and piezometric surface, Springs; Fluctuations of water table/Flow 

net analysis; Barometric and tidal effects; Representation of water level data -Water table contour; 

Hydrographs; statistics 

 

Unit – II  

Ground Water Quality monitoring; Physical and chemical properties of water; Quality criteria and 

standards for different uses; Groundwater quality in different provinces in India; Groundwater 

contamination; natural (geogenic) and anthropogenic contaminants; Inland salinity, Saline water 

intrusion; governing principles, Use  of Radioactive isotopes in hydrogeological studies; Collection of 

water sample and  analysis;  Presentation of water quality data - contours, point map, statistics 

 

Unit – III 

History of Ground Water Assessment in India; Ground Water Estimation Methodology in Vogue i.e. GEC 

2015; Ground Water Balance equation;Various inflow terms and their estimation; Various outflow terms  

including Base flow and their estimation; Estimation of Dynamic and In-storage Ground Water Resources 

of Unconfined, Confined and Semi-Confined Aquifers. Estimation of Stage of Ground Water Extraction 

and Categorization; Use of Tracersin Ground Water Studies; Natural and Artificial Tracers and their 

Application; Various Techniques used in Ground Water Studies to measure the parameters needed in 

the Assessment of Ground Water Resources. 

 

Unit - IV 

Principles of Groundwater Management — supply side and demand side management, Concept of 

sustainable development of groundwater resources; Groundwater Issues and Challenges -Over-

exploitation of groundwater,  ground water issues in coastal areas; issues of ground water in mining 

areas, waterlogging in canal command areas; urban areas; water quality issues; Conjunctive use of 

surface and groundwater; Impact  of  Climate change on groundwater resources; Rainwater harvesting 

and managed aquifer recharge; Rainwater  harvesting concept; Rainwater  harvesting Methods; 

Managed  aquifer recharge; Site identification, Source water assessment, Recycle  and reuse; Recharge 

Methods; Induced  recharge - aquifer – river interaction. 

 

Unit – V  

Groundwater modelling; Analytical models, Mathematical  models / Numerical models, Statistical / 

Stochastic models, Time series analysis, Mathematical  models -case studies. Groundwater regulation, 

Groundwater ownership, constitutional provisions, Issues and challenges in groundwater legislation 

adoption.Groundwater legislation. 
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Lab Course I: Groundwater Occurrence, Movement, Distribution & Hydraulics 

Maximum Marks: 50 

 

Rainfall data analysis, Runoff and baseflow estimation, Demarcation of watershed from drainage map, 

Determination of permeability in laboratory, Determination of well losses and aquifer losses and well 

efficiency using step drawdown test data, Determination of T using Theim solution, Determination of T 

and S values of confined aquifers usingTheis and Jacob solutions, Determination of T and S values of 

semi-confined aquifers usingWalton solution, Determination of T and S values of unconfined aquifers 

using Boulton solution, Determination of specific capacity using Slichter method, Determination of 

optimum yield using Saleem Romani method, Delineation of hydrogeomorphic units and lineaments 

using visual interpretation techniques, Application of VES for pinpointing a site for water well. 

 

 

Lab Course 2: Groundwater Regime Monitoring and Assessment 

Maximum Marks: 50 

 

Three point problem, Preparation of water table map, Delineation of ground water flow direction, 

Preparation of water level maps and preparation of fluctuation maps, Preparation of EC contour maps, 

point maps of fluoride, Piper trilinear diagram, USsalinity diagram and Wilcox diagram with chemical 

parameters. Ground water resources estimation of a watershed using GEC 2015 methodology. Exercise 

on rainwater harvesting/ artificial recharge – estimation of available resource and selecting suitable 

methods. Preparation of ground water hydrographs. 

 

 

Dissertation (Report + Presentation + Viva-voce) 

Maximum marks: 200 

 

Dissertation is an essential component of the course. Every student has to carry out fieldwork (in 

continuation or in breaks) during the course. The candidate will be required to submit a field report for 

evaluation as a part of the examination. The candidate can choose a theme or a combination of themes, 

dissertation under the guidance of a Supervisor, as mentioned below:  

1. Ground Water Data Collection Feasibility studies 

2. Water quality data Collection, analysis and interpretation. 

3. Well  logs -lithological log, drill time log, geophysical logs 

4. Pumping  test, Infiltration test, Slug test,Discharge  Measurement   

5. Geophysical  surveys 

6. Water audit and Impact assessment 

7. Socio-economic surveys – Unit draft, Crops yield and ground water usage, micro 

irrigation, water use efficiency.  

 

The candidate will have to complete his fieldwork related to Project and the Dissertation thesis must be 

submitted within 30 days after the completion of theory examination.  
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Recommended Textbooks:Only the basic textbooks are mentioned here. The student is advised to 

consult Library and e-resources for in-depth knowledge. 

 

1. C.F. Tolman (1937): Groundwater, McGraw Hill , New York and London.  

2. D.K. Todd (1995): Groundwater Hydrology, John Wiley and Sons.  

3. F.G. Driscoll (1988): Groundwater and Wells, UOP, Johnson Div.St.Paul. Min. USA.  

4. H.M. Raghunath (1990): Groundwater, Wiley Eastern Ltd. 

5. H.S. Nagabhushaniah (2001): Groundwater in Hydrosphere (Groundwater hydrology), CBS Publ. 

6. K. R. Karanth (1989): Hydrogeology, Tata McGraw Hill Publ. 

7. S.N. Davies and R.J.N. De Wiest (1966): Hydrogeology, John Wiley and Sons, New York 

8. R. Allan Freeze and John A. Cherry (1979): Groundwater, Prentice-Hall, Inc. ISBN 0-13-365312-9 

Page 595 of 2209



SCHOOL OF STUDIES IN GEOLOGY & WRM 
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR  

 

SYLLABUS FOR 

POST GRADUATE DIPLOMA IN REMOTE SENSING & GIS 

IN COLLABORATION WITH 

SCHOOL OF STUDIES IN GEOGRAPHY &CG COUNCIL OF SCIENCE & TECHNOLOGY 

 

 

 

The AIM of the Course is capacity building & Research within the state of Chhattisgarh. 

 

OBJECTIVE OF THE COURSE is to provide an opportunity for individuals to learn remote sensing & GIS 

for the benefit of their professional career; allow students to quickly gain RS & GIS knowledge and 

qualification and to add the credentials: to develop learner’s research, analytical and problem solving 

skills.  

 

1. COURSE STRUCTURE AND DURATION 

The course shall comprise of four modules and the duration of the course will be of one year duration. 

The details are as follows: 

 

Theory Paper 

Paper 1: Remote Sensing & Digital Image Processing 

Paper 2: GIS, GPS, Digital Cartography & Surveying 

Paper 3: Application of RS & GIS 

Practicals 

Lab Course 1: Image Processing 

Lab Course 2: Digital Cartography & GIS 

Lab Course 3: Application of RS & GIS 

Dissertation 

Field work + Project Report+ Viva Voce 
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2. SCHEME OF EXAMINATION 

The total marks for the course shall be 600, including theory, practical and dissertation. 

 

Theory Paper Maximum Marks 

Paper 1: Remote Sensing & Digital Image Processing 100 

Paper 2: GIS, GPS, Digital Cartography & Surveying 100 

Paper 3: Application of RS & GIS 100 

Practicals Maximum Marks 

Lab Course 1: Image Processing 50 

Lab Course 2: Digital Cartography & GIS 50 

Lab Course 3: Application of RS & GIS 50 

Dissertation Maximum Marks 

Field work (50) + Project Report (75) + Viva Voce (25) 150 

Grand Total 600 

 

 

 

3. SYLLABUS  

 

PAPER 1: Remote Sensing &Digital Image Processing 

Maximum Marks: 100 

 

1.1  Fundamentals of Remote Sensing  

Concept and scope of Remote Sensing; characteristics of Remote Sensing; advantages and 

limitations; concept of Electromagnetic Radiation (EMR);atmospheric window; interaction of 

EMR with matter; spectral signatures; sources of energy; energy interaction in the atmosphere; 

energy interaction with earth surface; Remote Sensing scenario in Indian context  

 

1.2 Platform& Sensors  

Types of platform-ground,airborne and space borne; types of orbits; orbital characteristics; 

satellite basics: Kepler’s law, launch vehicle, payload; types and characteristics of sensors; 

Resolution of sensors: spatial, spectral, temporal & radiometric; scale ,mapping unit; false colour 

composite; specification of some popular satellites.  

 

1.3  Photogrammetry  

Historical development and fundamental of aerial photographs; types of aerial photographs; 

digital camera; components of aerial cameras; camera calibrations; photogrammetric 

applications & products; stereoscope: pocket & mirror; photographic overlap; image parallax; 

height determination from stereo-pairs; scale, geometry and ground coverage of aerial 

photographs; area calculation; flight planning; relief distortion; tilt distortion; ortho-

rectification; Digital Photogrammetry, block adjustment;DEM; Ortho-mosaic.  
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1.4  Image Interpretation  

Interpretation key; types of interpretation; spectral pattern recognition; spatial pattern 

recognition; temporal pattern recognition  

 

1.5  Digital Image processing  

Definition of digital image; sources of data; data formats; hardware & software consideration for 

DIP; sources of error in images; Geometric corrections: rectification, registration, geo-

referencing & geo-coding; Resampling technique; radiometric correction; image enhancement; 

spatial filtering; band ratio; density slicing; principal component analysis; image fusion; ground 

truth collection for image classification; training verification; unsupervised & supervised 

classification; iso-data, K-mean; accuracy assessment; change detection analysis  

 

 

PAPER 2: GIS, GPS, Digital Cartography & Surveying 

Maximum Marks: 100 

 

2.1  Fundamental of Geographic Information System  

Basic Concepts: definition of GIS, Components of GIS, Variables - points, lines, polygon, 

Functionality of GIS, Areas of GIS application, Advantage and Limitation of GIS; GIS Data: Spatial 

and Attribute Data, Information Organization and Data Structures - Raster and Vector data 

structures, Data file and database; Creating GIS Database: GIS Software’s, file organization and 

formats, Advantages of Data base Management System. Conceptual implementation models, 

Hierarchical, Network, Relational models. RDBMS: components, concept, database schema, 

tables and relationships. Database design NormalizationGeo-database, Rectification, 

Digitization; GIS Data Input: Nature and Source of data, Method of spatial data capture - Primary 

and Secondary, digitization and scanning method, Techniques and procedure for digitizing, 

Errors of Digitization, Attribute data capture; Data Editing: Detecting and correcting errors, Re-

projection, Transformation and Generalization, Edge matching and Rubber sheeting, Topology, 

Conversion from Other Digital Sources. 

 

2.2  Remote Sensing Data and GIS Integration 

Introduction to different spheroid / ellipsoid systems with special reference to Everest and WGS-

84 - Geometric Constants, Indian Geodetic Datum; Rectangular and Geographical Co-ordinate 

System - Conversion of latitudes and longitudes to linear distances, Coordinate Transformations, 

Geoidal parameters and their relationship.  

 

2.3 Global Positioning System (GPS)  

Introduction, Satellite constellation, GPS signals and data, Geo-positioning- Basic Concepts. 

NAVSTAR, GLONASS, Indian Regional Navigational Satellite System (IRNSS), Control Segment, 

Space Segments, User Segment, GPS Positioning Types- Absolute Positioning, Differential 

positioning; GPS Surveying Methods and Accuracy: Methods-Static & Rapid Static, Kinematic- 

Real Time Kinematic Survey- DGPS-GPS Data Processing and Accuracy, Factors Affecting GPS 
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Accuracy; Reference Station: Selection of Reference Station, Reference Station Equipment: GPS 

receiver, GPS antenna. Radio and its types, Radio Antenna; Mobile Mapping and GPS 

Applications: Mobile Mapping basic concepts and Applications, GPS Application in Surveying and 

Mapping. 

 

2.4Digital Cartography  

GIS and Digital Cartography: Concept of Digital Cartography, Advantages and Disadvantages of 

Digital Cartography; Concept of Map Scales: Defining Map, Projection Systems, Categories of 

maps, Map Scales; Digital Mapping: Cartographic Design Issues, Concept of Visual Variables, 

Map Lettering, Map Compilation, Generalization, Map Composition, Multivariate and Dynamic 

Mapping; Map Production; Visualization of geospatial data- 2D and 3D visualization; study & 

interpretation of SOI maps, cadastral maps & thematic maps. 

 

2.5Surveying 

Validation of Data: Importance of Field Survey, Collection of Ground Truth. 

 

 

PAPER 3: APPLICATION OF RS & GIS  

Maximum Marks: 100 

 

3.1Application of RS & GIS in Geology, Structural Evaluation and Geomorphology Spectral properties of 

rocks and minerals,Reflectance Properties of Rocks, minerals in visible, NIR, MIR, SWIR, TIRand 

Microwave regions, Spectral reflection curves for importantRocks and Minerals. Digital imageprocessing 

techniques for geological and lithological mapping. Significance of Geological structures, Identification of 

geological structures and structuralmapping of Fold, Fault, Lineaments, Direction circular features, 

Intrusiverocks, rock exposure, Fractures and Joints. Digital imageprocessing techniques for structural 

mapping. Image/photo characters for identification of various geomoprphologicalfeatures i.e.Tectonic 

landforms, Fluvial landforms, Denudational landforms, Volcanic landforms, Aeolian landforms, Coastal 

landforms. 

 

3.2 Application of RS & GIS in Water Resource, Agriculture& ForestStudy Data Sources for GIS in Water 

Resources, Agriculture and Forest. Spatial analysis in Hydrology, Digital Elevation Model Watershed and 

Stream Network Delineation, Terrain Analysis Using Digital Elevation Models, Height above Nearest 

Drainage (HAND) flood inundation mapping, LIDAR and flood plain mapping. Spectral behavior of leaf – 

Vegetation indices – NDVI,TVI, SVI, PCA, Biomass estimation – Estimation of terrestrial carbon 

assimilation in forests Forest type and density mapping and forest stock mapping using RS technique -

factors for degradation of forests. Change detection in forests. Identification of crops -acreage 

estimation -production forecasting - pests and disease attacks through remote sensing -crop stress 

detection due to flood and drought - catchments and command area monitoring. 

 

3.3Application of RS & GIS in Planning & Rural Development StudyRelevance of remotely sensed data 

for Urban & Regional Analysis andPlanning - Identification of settlement features from aerial photo and 
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satellite images, Visual and digital analysis techniques, Conceptof Scale and Resolution. Methodology for 

Regional Mapping and City Mapping, Base map preparation, Change Detection and mapping, 

Classification terminology - Urban fringe, CBD, Urban sprawl,  Regional plan, Master plan, Detailed 

Development plan, Delineation of planning area. Sustainable development plans.  

 

3.4Application of RS & GIS in Disaster/ Hazard Assessment StudyRisk assessment - Damage assessment 

– Landuse planning and regulation for sustainable development, Vulnerability analysis of infrastructure 

and settlements - Pre-disaster and post-disaster planning for relief operations - Potential of GIS 

application indevelopment planning and Disaster management plan 

 

3.5 Application of RS & GIS in Environmental Studies Concept and Elements ofEIA, Classification of 

environmental parameters, preparation of Environmental Base map;E I A Methodologies: Ad-hoc 

methods, matrix methods, Network method, Environmental Media Quality Index method,overlay 

methods, cost/Benefit Analysis.Impact of Developmental Activitiesand Land use on soil and ground, on 

Vegetation and wildlife. Impact prediction, Assessment of Impact, Identification and Incorporation of 

mitigation measures. E I A studies for Airand Biological environment.Environmental Audit: Types of 

environmental Audit, and preparation of Audit report.  

 

 

 

Lab Course 1: Image Processing 

Maximum Marks: 50 

 

Introduction to RS software; satellite image annotation; open source data downloading from various 

sites; export, import of files; conversion of file format; rectification; registration; creating region of 

interest; mosaicing; sub-setting; spectral response of different landcover object; image statistics & 

histogram; visual interpretation of aerial images, visual image interpretation of satellite imagery; 

interpretation of landuse/landcover map; determination of photo scale; orientation of stereo model 

under stereoscope; map projection; image enhancement; filtering; image data fusion; change detection 

analysis; supervised & unsupervised classification; accuracy assessment; Ortho-rectification; DEM & 

Ortho-Image generation. 

 

 

Lab Course 2: Digital Cartography & GIS 

Maximum Marks: 50 

 

Georeferencing& projection; Managing Geo-database; geometric measurements tools & Changing 

Projection; creation of gdb, shapefile, feature class; Digitization: Point, Line, Polygon; Vector Editing, 

Data base creation, Managing Attribute Table, Thematic Maps; Select and Query in vector layers; 

Network, Neighborhood, Buffer, Proximity [thiessen polygon], Overlay, Intersection &Union; 

Topographic & Morphometric analysis: TIN, DEM, Contour &Isopleth generation; conversions and 

Topology; Spatial Analysis; GPS based field survey; plotting of GPS point & map preparation; geo-tagging 
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of photographs; Digital cartography: base map preparation, thematic map preparation; generation of 2D 

& 3D maps  

 

Lab Course 3: Application of RS & GIS 

Maximum Marks: 50 

 

Watershed delineation; Morphometric Analysis (DEM); surface water-bodies inventory; groundwater 

quality based on different parameters; irrigation ; agriculture land use; use of multi temporal satellite 

data; identification of crop and acreage estimation; vegetation indices for crop health & forecasting; 

plantation mapping; urban change detection, utility mapping, urban database creation; urban 

expansion; forest Fire Identification; forest type mapping; forest species mapping; forest density 

mapping; wildlife mapping; village map generation; cadastral map rectification; rural settlement 

mapping; rural road mapping; other rural facilities mapping and inventory; population study; flood 

zonation, drought assessment, deforestation, mining inventory; Literature review for dissertation. Word 

Processing, Referencing and Template preparation. 

 

 

DISSERTATION 

Maximum Marks: 150 

 

Dissertation is an essential component of the course. Every student will have to do 2 to 3 weeks of 

fieldwork (in continuation or in breaks). The candidate will be required to submit a field report for 

evaluation as a part of the examination. The candidate can choose a theme or a combination of themes 

in consultation with the assigned Supervisor.  

 

The candidate will have to complete his fieldwork related to Project.The Dissertation thesis must be 

submitted within 30 days after the completion of theory examination. 

 

 

Recommended Textbooks: Only the basic textbooks are mentioned here. The student is advised to 

consult Library and e-resources for in-depth knowledge. 

 

1. Remote Sensing and Image Interpretation. Lillesand, TM and Kiefer, RW. John Willey and Sons, 

2008. 

2. Remote Sensing and GIS. B. Bhatta by Oxford Publishers 2015. 

3. Introduction to Geographic Information System. Kang-Tsung Chang, McGraw-Hill 2015. 

4. Concepts & Techniques of GIS. C. P. Lo Albert, K.W. Yonng, Prentice Hall (India) Publications. 

5. Basics of Remote sensing & GIS. S. Kumar, Laxmi Publications.  

6. James B. Campbell & Randolph H. Wynne. Introduction to Remote Sensing, The Guilford Press, 

2011. 

7. Textbook of Remote Sensing and Geographical Information systems. M. Anji Reddy, BS 

Publications, Hyderabad. 2011. ISBN: 81-7800-112-8. 
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8. Remote Sensing and GIS. A.M.Chandra and S.K. Gosh, Narosa Publishing Home, New Delhi 2009. 

9. Introducing Digital Image Processing. John R. Jenson, Prentice Hall, New Jersey 1986.  

10. Techniques for Image Processing and Classification in Remote Sensing. Robert A. Schowengergt, 

1984. ISBN 13: 9780126289800  

11. Fundamentals of Remote sensing. George Joseph, 2005, 2nd edition, University Press Pvt, Ltd, 

Hyderabad. 

12. Principles of Geographical Information Systems for Land Resources Assessment by P.A. Burrough 

13. Elements of Photogrammetry by PAUL R. WOLF, 3rd edition, ISBN 007-123689-9 

14. Introduction to Modern Photogrammetry (Paperback) by Edward M. Mikhail, James S. Bethel 

15. Manual of Photogrammetry – American Society of Photogrammetry By ALBERT.D 

16. Aerial Photographic Interpretation by D. R. Lueder, McGraw-Hill Companies 

17. Photogrammetry- Vol I by Krauss, J., - Springler – Verlag Publications 

18. Photogrammetry 3rd Edition by Moffitt, Francis H. & Mikhail, Edward M., - Harper and 

RowPublishers. 

19. Principles and Applications of Photo Geology By Shiv Pandey 

20. John R. Jenson, .Introductory Digital Image Processing., Prentice Hall Series, 1996. 

21. John A. Richards, Springer-Verlag, .Remote Sensing Digital Image Analysis. 1999. 

22. Rafael C. Gonzalez, .Digital Image Processing (2nd Edition)., Prentice Hall, 2002. 

23. Gopi, “Advanced surveying: Total station, GIS and Remote Sensing”, Pearson EducationIndia, 

2007. 

24. Borden D. Dent, Jeffrey Troguson, Thomas W. Hodler, “Cartography: Thematic map 

Design”,McGraw-Hill Higher Education, 2008. 

25. Environmental Impact Assessment Methodologies, by Y. Anjaneyulu, B.S. Publication,Sultan 

Bazar, Hyderabad. 

26. Environmental Science and Engineering, by J. Glynn and Gary W. Hein Ke – PrenticeHall 

Publishers.  

27. Burnside, C.D., Electromagnetic distance measurement, Crosby Lockwood staples, U.K., 1971. 

28. Rueger, J.M., Electronic distance Measurement, Springer - Verlag,Berlin, 1990. 

29. Laurila, S.H., Electronic Surveying in Practice, John Wiley& Sons, Inc, 1983. 

30. Soastamoinen, J.J., Surveyor's Guide to electro-magnetic distanceMeasurement, Adam Hilger 

Ltd., 1967. 

31. SantheeshGopi., Global Positioning System – Principles andApplications, Tata McGraw-Hill 

Publishing Company Limited, NewDelhi, 2005. 

32. Seeber, G., Satellite Geodesy, Walter de Gruyter, Berlin, 1993. 

33. Alfred Leick, GPS Satellite surveying, John Wiley and Sons,1995. 

34. Hofmann Wellenhof, B. Lichtenegger, H. and Collins, J., GlobalPositioning System, SorinQer - 

Verlag, New York, 1994. 

35. Drury, S.A. (2001): Image Interpretation in Geology, Allen and Unwin.  

36. Halis, J.R. (1983):  Applied Geomorphology.  

37. Holmes,A.(1992): Holmes Principles of Physical Geology, Edited by P. McL. D. Duff. Chapman and 

Hall.  
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School of Studies in Geology & WRM 
Pt. Ravishankar Shukla University, Raipur, C. G. 

 
Syllabus for 

M. Phil (Geology) Examination 2017-18 
 

  The duration of M. Phil. Course in Geology shall be of One Year. The course 
consists of Two Theory Papers, One Practical and the dissertation. The following shall be the 
Scheme of Examination. 

Scheme of Examination 
 

S. No. Theory Paper  Title of Paper    Marks Allocation 

1.  I Research Methodology in Geology           100     

2.  II Advanced Research in Geology    100 

   (Any one of the Following Courses)      

A. Hydrogeology 
B. Applied Sedimentology 
C. Igneous and Metamorphic Petrology       
D. Mineral Deposits       
E. Mineral Exploration 

   

3.   Lab Course in Geology    100 

   (Based on theory Papers as given and opted above) 

    Practical Exam   - 70 

    Viva-voce  - 20   

    Practical Record         - 10  

   Seminar (Based on Theory)     50          

4.   Dissertation 

a. Seminar based on dissertation  50 
b. Script evaluation                75        150 
c.   Viva-voce examination               25        

Grand Total                

 

500 
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Paper I – RESEARCH METHODOLOGY IN GEOLOGY 

 

 

M. M. - 100 
Unit – I 
Research methodology – An overview.  Scientific hypothesis, Model, Theory and Philosophy of Research 
methodology in context to Earth Sciences. Facts and Law Formulating Hypothesis.  Selection and 
formulation of research problem. Meaning and need of Research design.  Field methods in Geology: 
Scale, Topographic map, Bearing.  Attitudes of the planar and linear features and their standard 
notations. 

Unit – II 

 Methods of data collection.  Primary and Secondary data. Observations and tests. 

 Precision and accuracy in geological data generation.  

 Statistical techniques for processing and analysis of data: Probability, Norma distribution,    Binomial and 
Poisson distribution. Sampling – simple random sampling. Systematic/ Grid sampling stratified and cluster 
sampling. Sampling estimates – Central tendency parameters – mean, median, mode, variance, standard 
deviation, skewness, kurtosis. Null Hypothesis. Student’s t Test, chi square Test. Computer application in 
Geology. Analysis, interpretation and drawing inferences. 

Unit – III 

 Microscopic techniques. Staining techniques for distinguishing Calcite-Dolomite, K- Feldspar-
Plagioclase-Cordierite. Techniques in photomicrography.  Application of x-ray diffraction data in 
determination of composition of Olivine and cordierite. NORM calculation and interpretation of ACF, AKF 
diagrams. 

Unit – IV 

Computer Applications: Word processing software. Application of statistical and graphical software – Microsoft 
Excel and Harward  Graphics . Report Writing: Selection of chapters, Methods of citing References.   
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Paper II – ADVANCED RESEARCH IN GEOLOGY 

 

                                            Course A  – HYDROGEOLOGY   M. M. – 100 

 

Section A. 

1. Aquifers and their types. Determination of aquifer parameters. 
2. Laws of ground water flow. Its application and limitations. 
3. Well hydraulics – steady, unsteady and radial flow to well. Boundary effect on unsteady well flow. 
4. Leaky aquifer. Image wells and hydraulics of open wells. 
5. Well Types and method of water well drilling. 
6. Design and construction of Dug well and Tube wells. 
7. Quality of ground water and its applications. 
 

Section B. 

8. Ground water exploration– geological and hydrogeological.. 
9. Geophysical methods of ground water exploration – resistivity survey and Seismic survey. 
10. Application of remote sensing in ground water studies. 
11. Ground water development and management, water balance studies. 
12. Water logging and artificial recharge. 
13. Groundwater pollution.  
14. Occurrence and potentials of ground water in various geologic provinces of India. 
 

 

                                       Course B - APPLIED SEDIMENTOLOGY  M.M. - 100 

 

Section A. 

1. Factors controlling the formation and deposition of different types of sediments. 
2. Cyclic sedimentation, patterns and interpretation. 
3. Classification, petrology and petrogenesis of limestone and dolomites. 
4. Classification, petrology and paragenesis of detrital sedimentary rocks. 
5. Application of grain shape-size analysis of sediments to environment interpretation. 
8. Implications of diagenesis of carbonate and clastic sediments acting as reservoir rocks for oil and 

gas. 
 

Section B. 

9. Role of Sedimentological framework in understanding coal gasification and coal bed methane. 
10. Mineral deposits associated with clastic sedimentary rocks. 
11. Mineral deposits associated with non-clastic sedimentary rocks. 
12. Plate tectonics-sedimentation and mineral deposits  
13. Regional geology of Archaean rocks of India and related mineral deposits. 
14. Regional geology of Precambrian rocks of India and related mineral deposits.  
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Course C - IGNEOUS AND METAMORPHIC PETROLOGY            M.M. – 100 

 

Section A. 

1. The composition and mineralogy of the mental. 
2. The structure, petrology and composition of the Earth crust. 
3. Meteorites: classification, petrography, bulk chemical characteristics and origin.   
4. Properties, origin and environments of magma generation. 
5. Composition and kinetic of magma: viscosity, formation of crystals in liquids, Vesciculation, Causes 

of boiling and cooling, role of volatiles. 
6. Geochemical affinity substitution of trace elements for major elements, partition coefficient. 
7. Ophiolite complexes, calc alkaline and tholeiite groups, plutonic and volcanic rocks of subduction 

zone. 
  

Section B. 

8. Plate tectonics: Tectonics magmatism and regional metamorphic belts. 
9. Metamorphic structure of continental crust and evolution of the earth. 
10. Ocean floor metamorphism and its significance. 
11. Kinetic of metamorphic minerals reaction. Concept of Rate theory. Direct experiments, stability field 

of minerals. 
12. Basic principles of isotopes geology and it’s application in petrology. 
13. Experimental and theoretical study of metamorphic systems. 
14. Chemical fractionation and distribution of elements during metamorphism zoning (Thomson Model) 
  

 

Course  D - MINERAL DEPOSITS      M.M. - 100 

 

Section A. 

1. Environment of mineral deposition. 
2. Metallogenic processes. 
3. Metallogenic opaque and province. 
4. Ore texture, structure and mineral Paragenesis. 
5. Geo-thermometry and isotopic studies of ore minerals. 
6. Mineral deposit associate with plate margins. 
7. Mineralogy, geochemistry and genesis of iron and manganese. 
 

Section B.  

8. Mineralogy, Geochemistry and genesis of bauxite. 
9. Geochemistry and genesis of Pegmatite deposits. 
10. Mineralogy, Geochemistry and genesis of Base metal deposits including Au and Ag. 
11. Mineralogy, Geochemistry and genesis of Cr and Ni deposits. 
12. Mode of Occurrence, distribution and origin of radioactive mineral deposits. 
13. Mode of Occurrence, distribution, mineralogy and genesis of recent polymetallic nodules. 
14. Distribution, origin of non-metallic mineral deposits: Phosphorites, Beryl, Magnetite, fluorite, 

Diamond, Asbestos, and Graphite. 
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Course E- MINERAL EXPLORATION          M.M. - 100 

 

Section A. 

1. Explorations programs – objective of exploration pattern of exploration programs. Economics of 
exploration programs. Use of mathematical modeling in exploration. 

2. Surface and subsurface exploration method, collection and evaluation of existing data 
reorganization. 

3. Exploratory drilling - methods, pattern and sequence, logging of drill hole data, planning of 
exploration drilling holes. 

4. Sampling ore bodies and estimating reserves. 
5. Basic characteristics and application of various geo physical surveys and exploration of mineral 

deposits. 
6. Basic characteristic method and application of exploration geochemistry and geo botany to mineral 

deposits. 
7. Application of remote sensing in minerals explorations. 
 

Section B. 

8. Statistical analysis and computer application to mineral exploration. 
9. Mineral economics and mineral processing as applied to planning, development and management 

of exploration and mining. 
10. Mineral property evaluation. Objective of evaluation and condition of evaluation, method of 

evaluation. 
11. Environmental effect of mineral resources, development, conservation and substitution, 
12. Impact of mineral processing and mining activities on the environment, mining hazard, pollution of 

atmosphere, and pollution due to mineral based industries. 
13. Planning and management of land use, industrial solid waste deposit and management, 

environment guidelines for mineral exploration. 
14. Study of selected Indian case histories of exploration of iron, manganese, bauxite, copper, lead – 

zinc, gold, mica, coal and phosphate deposits. 
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PRACTICAL EXAMINATION  

M.M. - 100 

Paper I – RESEARCH METHODOLOGY IN GEOLOGY 

A.  
1. Interpretation of geological maps. 
2. Study of rocks in hand specimen and thin sections and interpretation of genesis of rocks. 
3. Location of metamorphic facies on a P-T diagram. 
4. Plotting of different rock groups on ACF, AKF & AFM diagram. 
7 Problems on: 

1.   Determination of background threshold and anomaly. 
2. Anomaly delineation coefficient. 
3. Correlation coefficients. 

8. Heavy mineral studies. 
9. Study of sedimentary structure in hand specimens and their significance. 
 

Paper II – ADVANCED RESEARCH IN GEOLOGY 

Group A  – HYDROGEOLOGY 

1. Evaluation of morphometric parameters from drainage maps. 
2. Problems on formation characteristic evaluation – porosity, Sp. Yield, Sp. Retention. 
3. Preparation and analysis of water table contour maps.  
4. Numerical problems on formation constant evaluation – transmissivity and storability. 
5. Interpretation of ground water occurrence from surface geophysical survey data-Receptivity 

method. 
6. Preparation of watershed maps from the satellite imageries and delineation of ground water 

potential zones. 
7. Interpretation of water quality from chemical analysis data. 
 

Group B  – APPLIED SEDIMENTOLOGY 

1. Graphic representation of textural data and its interpretation. 
2. Study of texture and petrogenesis of sandstone. 
3. Study of texture and petrogenesis of limestone. 
4. Study of sedimentary structure in hand specimen and their significance. 
5. Study and interpretation of mineral deposits associated with sedimentary rocks. 
 

Group C  – IGNEOUS AND METAMORPHIC PETROLOGY 

1. Study of texture and structure and determination of mineral Paragenesis in igneous and 
metamorphic rocks. 

2. Calculation of volumetric modal percentage of individual mineral present in the rocks. 
3. Preparation of different type of diagrams and their interpretation from the given chemical data. 
4. Representation of metamorphic rocks in the ACF, AFM, AKF, AFM etc. diagrams and their 

interpretation. 
5. Study of the geographical distribution and significant criteria of important igneous and metamorphic 

rocks of India. 
6. Megascopic and microscopic study of important igneous and metamorphic rocks of India.  
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Group D  – MINERAL DEPOSITS 

1. Study of ores (Megascopic and microscopic) and their geographic distribution. 
2. Study of geological and economic significance of some of the metallic and non- metallic deposits of 

India. 
A Gondwana coal field- Raniganj, Jharia. 
B Kolar Gold Field 
C Panna Diamond field  
D Zawar Pb-zn Deposits 
E Oil field/ Petroliferous basin of India 
F Copper Deposits – Mosabani, Khetri, Malanjkhand.   

3. Study of the mineral deposits associated with plate Tectonics. 
4. Study of geologic, economic significance and geographic distribution of raw materials used in the 

following mineral based industries: (a) Iron & Steel (b) Cement (c) Aluminum (d) Fertilizers 
5. Geology and geographic distribution of radioactive minerals and the location of the processing 

unite in India. 
6. Calculation of grade assay and reserve of mineral deposits. 
 

Group E  – MINERAL EXPLORATION 

1. Interpretation of subsurface geology from geological data. 
2. Calculation of ore reserves from given geological map and data. 
3. Calculation of grade and averaging of assay value and demarcation of ore bearing zones 
4. Preparation and interpretation of geochemical anomaly and maps. 
5. Resistivity survey and interpretation of resistivity data. 
6. Preparation and interpretation of gravity and magnetic anomaly maps. 
7. Preparation of geological maps from aerial photographs. 
8. Preparation of geological maps and lineaments maps from satellite imagery. 
9. Mineragraphic studies of ore samples including study of ore texture and structure and 

determination of mineral Paragenesis. 
10. Study of mineral beneficiation flow sheets of common ores (Cu, Pb, Zn, Mn) 
 

 

^^^^^^^ 
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School of Studies in Geology & WRM 
Pt. Ravishankar Shukla University, Raipur, C. G. 

 
 

Syllabus for Ph. D. Course Work in 
 Geology Examination 2017-18 

 
 
 

The Ph. D. Course in Geology shall be of six months. This course shall 
have Two Papers. Paper- I is theory paper and Paper -II is project course work 
Each paper is of 100 marks. Theory paper will be of three hours duration. In 
Paper –II, 40 % marks will be assigned to seminar which will be evaluated by 
Departmental Research Committee and 60 % marks will be assigned to project 
work which will be evaluated by external and internal examiners jointly. 
   

 
  

Scheme of Examination 
Paper Title of the Paper Marks allotted 
Paper-I Research Methodology, Quantitative 

Methods and Computer applications 
100  Marks 

Paper-II Review of Literature concerning the 
topic of research and Seminar/Project 
Report. 
(a) Seminar 
(b) Project work and Viva-voce 

100 Marks 
 

40 marks 
60 Marks 

 
 

 

Paper – I: Research Methodology, Quantitative Methods and 
Computer applications 

Research methodology – An overview.  Scientific hypothesis. Theory and 
philosophy of Research Methodology in context to Earth Sciences. Facts and 
Laws Formulating Hypothesis.  Selection and formulation of research problem. 
Meaning and need of Research design.   
 
Theory of Sampling / field methods, Parametric Analysis and Quantitative 
and qualitative methods in Geosciences. Methods of data collection.  Primary 
and Secondary data. Observations and tests. 
 
 Precision and accuracy in geological data generation. Statistical techniques for 
processing and analysis of data: Probability, Normal distribution,    Binomial 
and Poisson distribution. Sampling estimates – central tendency parameters. 
Null hypothesis – student t test and chi square test. 
 
 Computer applications in numerical data processing. Microscopic techniques.   
Staining techniques for distinguishing Calcite-Dolomite, K- Feldspar-
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Plagioclase-Cordierite. Techniques in photomicrography.  . NORM calculation 
and interpretation of ACF, AKF diagrams. 
Hydrogeology, Theory and Methods.  
 
 
      
Paper - II

 

 Review of Literature concerning the topic of research and 
Seminar/Project Report.  

Literature Review/Project/Assignment work on any current topic of demand 
in the stream decided by the Supervisor(s)and or DRC.  Presentation of report 
and work. 
 
(a) Seminar presentation 
(b) Project work and Viva-voce 
 

************** 
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SCHOOL OF STUDIES IN HISTORY 

Pt. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR (C.G.) 

        COURSE WORK FOR Ph. D. IN HISTORY 

Effective from 2011 

Session - 2017-18 

S.N.  PAPERS MARKS 

1 Methodological aspect of Research in History 100 

2 Practical  

a. Review of related (Maks - 20) 

b. Seminar : (Marks - 20) 

c. Project Report/Dissertation 

(External - 40) & (Internal - 20) 

100 

TOTAL MARKS 200 
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Paper - I 

Methodological Aspects of Research in History 

M.M. - 100 

UNIT - I 

1. Research - Meaning, aims and importance 

2. Stages of synopsis preparation-selection of topic, Review of  related 

Literature. 

3. Hypothesis formation-meaning, aims, kind. 

4. Selection of Research methodology, chapterization, Bibliography. 

UNIT - II 

5. Observation-meaning, importance, kind 

6. Historical field observation-inscriptions, monuments, 

7. Historical Documents Observation-Primary source-Manuscripts, 

Published matters (Government and Non Government), Letters. 

8. Historical documents observation-Secondary source books, Research 

papers, News papers 

UNIT - III 

9. Sociological observation-meaning, aims, importance. 

10. Sociological observation-equipments, process, kinds. 

11. Sample-kinds, technique. 

12. Questionnaire-preparation of questions, kinds, verification 

UNIT - IV 

13. Interview-meaning, aims, importance, equipments. 

14. Interview-classification, technique, problems 

15. Statistical tools and analysis. 

16. Computer application-Data entry and commands for .............. 

UNIT - V 

17. Cross examination of sources and Interpretation. 

18. Stoges of thesis writing- Test of  Hypothesis, corelasion. 

19. Quotations, Footnotes, References, Bibliography. 

20. Writing of Research Paper, Project Report and Book Review. 
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Paper - II (Practical)                             M.M.- 100 

 

Part I : Review of Related Literature                                                     (M-20) 

 

The candidate shall review minimum 20 research articles of a 

broad research area from referred journals of the discipline. After reviewing the 

research articles the candidate shall submit a summary chronologically 

developing the arguments to the Department  within two months from the 

beginning of the Course. One the basis of the review of literature the candidate 

shall prepare a synopsis including. 

i.  Research 

ii. Review of Literature 

iii. Gaps in earlier Studies 

iv. Statement of Problem. 

v. Objectives 

vi. Hypotheses 

vii. Methodology 

viii. Plan of the Study 

 

Part - II - Seminar                                                                          (Marks - 20) 

The candidate shall present a seminar on the synopsis. On the basis 

of the suggestions made in the seminar, the candidate shall prepare a project 

report/dissertation. Final examination will be conducted with the help of an 

external examiner in the presence of the internal examiner.  
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Pt. RAVISHANKAR SHUKLA UNIVERSITY RAIPUR (C.G.) 

COURSE WORK FOR Ph.D. IN LAW 

2015-16 onwords 
 

PAPER-1 
 

Research Methodology & Computer Application 
 

100 
 

PAPER-2 
Part I Review of concerned Literature 50  

100 Part II Synopsis framing 25 
Part III (a) Seminar 15 

(b) Project Report 10 
Total (MARKS) 200 

 

                    

PAPER-1 (100 Marks) 

UNIT-I  

Research Methodology and Computer Application (100 Marks) 

             Meaning of Research, Need for Legal Research, Criteria for Good Research,  
             Motivation and Approach, Methods for Legal Research- Doctrinal-Non-Doctrinal.  
             Induction and Deduction, Empirical, Sampling and Questionary writing. 
UNIT-II 
             Formulation of Research Problem, Hypothesis, Data Collection: – Methods, tools  
             & Techniques, Data Processing and Analysis. 
UNIT-III 
             Preparation of Research Design, Use of Historical and Comparative Research,  
             Use of Observative Studies, Use of Interview and Case studies, Jurimetrics  
             Analysis of Data0 
UNIT-IV 
            Computer Application in Legal Research, Statistical Tools, Statistical Software,  
            Data entry and command for analysis. 
UNIT-V 
            Thesis writing and its pattern. 
Reference Books:- 

1. Legal Research-William P. Statesky. 
2. A Guide to Legal Research-Erwine Sursency. 
3. An Introduction to Legal Arguments-By Edward Lewi. 
4. Methodology & Techniques- Ts, Bodenkr & MIlinson 
5. Methods in Social Research- By William J. Goode & Paul K. Hatt. 
6. Development of Research Tools- N.C.Gautewan. 
7. Legal Research Methodology- S.R. Myneni Allahabad Law Agency 
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8. Legal Research Methodology- H.N. Tiwari 

 

 

 

 
PAPER-2 (100 Marks) 

PART-I 
               Review of concerned literature (50 marks) 
 
                      The candidate shall review minimum Twenty (20) research articles published in  
               standard referred journals of the subject. After reviewing the research articles, the  
               candidates shall submit a summary of his revision in articles with his opinion on the    
               articles within two months from the beginning of the course. 
 

PART-II 

                     The candidate shall prepare a synopsis at the help of concerned literature on the  

              topic in which he/she is writing to do research. The synopsis includes 

(I) Research Topic 
(II) Review of literature 
(III) Gapes in earlier studies 
(IV) Objectives 
(V) Hypothesis 
(VI) Methodology 
(VII) Plan of study 

 
PART-III 
 

(a) Seminar-(15 Marks) 
The candidate presents a seminar on the basis of Part I before the faculty members. 
 

(b) Project Report-(10 Marks) 
The candidate shall submit a report on the basis of seminar 
 

 
Evaluation procedure:- 

            The respective DRC will conduct the evaluation at the constitutional / departmental unit.  
       50% marks in necessary in each paper of pass this course work. Result of the candidates  
       shall be  declared by the university after adding the marks of both the papers.   
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SYLLABUS OF LAW 

FOR 

(CHOICE BASED CREDIT SYSTEM) 

UNIT-I 

 General Introduction of legal system: History of Indian Legal Institutions in ancient 
medieval and modern period. Law as a means of social control& welfare of the citizens. 
It’s sources, definition & scope in Dharmashastras & other ancient Indian literature 

UNIT-II 

 Jurisprudence & classification of law : Definition of Laws, their kinds, theories of their 
origins & views of school & their thinkers such as analytical, historical, philosophical, 
social, Psychological and Realist School of Laws. What is Jurisprudence, its definition & 
scope of studies, possession, title ownership rights and other concepts relating to law. 
Their Universality in Judicial System 

UNIT-III 

 Constitutional and Administrative Law:   
Indian Constitution- Its Preamble, Fundamental Rights, Directive Principles of State 
Policy, Principle of its interpretation. President & Governors, their appoint, powers & 
duties. Position and Powers of Legislature, Executive & Judiciary. Parliamentary 
privileges and distribution of powers amending process & emergency provisions.  
Administrative Law- Principles of Natural Justice, Delegated Legislation & their 
Constitutionality, Judicial Review of Administrative Action, Ombudsman, Lokayukt  & 
Lokpal 

UNIT-IV 

 Law of Crimes & Law of Torts : 
Law of Crimes- General Principles of Criminal Liability, Classification of Offenses in 
Indian Penal Code, their Definition and Legislative Punishment, Abatement & Attempts.  
General Exceptions & Principles of Interpretation. 
Law of Torts- Definition, Nature, General Defense. Various types of Torts and their 
Ingredients, Remedies of Torts, Liability without Fault, Vicarious Liability & Negligence. 
 

UNIT-V 

 Law of Contract and Mercantile Law: Nature and Formation of Contract, Conditions 
for Valid Contract, Void, Voidable, Illegal and Unenforceable Contract. Breach of 
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Contract, Quasi Contract, Indemnity, Guarantee, Bailment and Agency. Sales of Goods, 
Partnership and Negotiable Instrument Act 1881 Arbitration and Conciliation Act 1996. 

UNIT-VI 

 International Law: Nature & Definition, Relation between International and Municipal 
Law, Sovereignty, Recognition, Succession, Neutrality, Treaty, Law of Sea, Extradiction 
and Asylum. UNO and its Principal Organs, their Powers and Functions  

1. Kane’s Dharmashastra -Bharat Bhavan, New Delhi/Pune. 

List of Recommended  Books 

2. Jurisprudence – RWM Dias (Indian Rept.) Aditya, New Delhi 
3. Indian Constitution- V. N. Shukla (EBC), Lucknow. 
4. Principles of Administrative Law- M.P.Jain & M.P.Jain (Tripathy), Bombay 
5. Indian Penal Code- Ratanlal Dhirajlal, (Wadhwa) , Nagpur 
6. Law of Torts- Ramaswami Aiyer, (Lexus Nexus), Mumbai. 
7. The Indian Contract Act 1872 
8. The negotiable Instrument Act 
9. The Indian Partnership Act 1932 
10. The Sales of Goods Act 1930 
11. The Arbitration and Conciliation Act 1996. 
12. International Law-S.K.Kapoor (EBC), Lucknow. 
13. Jurisprudence & Legal Theory-V.P.Mahajan (EBC) Lucknow. 
14. Constitutional Law of India- J.N.Pandey (CLA) Allahabad. 
15. A Study of Indian Legal Theory, S.N. Dayani ( Metro Publication) New Delhi 
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PT.RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR 
Bachelor of Library and Information Science 

Syllabus: 2018-2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paper Subject 
Internal 
Marks 

Examination Total 
Marks Marks Duration 

1 
Library Organization and 
Management 20 80 3 Hrs. 100 

2 
Library Cataloguing and 
Bibliography 20 80 3 Hrs. 100 

3 Reference sources and Services 20 80 3 Hrs. 100 

4 
Documentation and Information 
Services 20 80 3 Hrs. 100 

5 Computer Application in Libraries 20 80 3 Hrs. 100 

6 Library Classification(Theory) 20 80 3 Hrs. 100 

7 Library Classification(Practice) 20 80 3 Hrs. 100 

8 Library cataloguing ( Practice) 20 80 3 Hrs. 100 

 Total Marks 160 640  800 
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PAPER – I LIBRARY ORGANISATION AND MANAGEMENT 

                                             
Full Marks:100 (Theory: 80, Internal Assessment: 20) Pass Marks  35% 

 
UNIT-I   

 

 Library Organization :   Meaning , importance, principles and types 
 Library Committee :  Definition , types and functions  
 Different Library systems- their salient feature and functions 
 National Libraries of India, UK and USA 
 Role of libraries as  Academic and social institution 

 
 
UNIT -II  

 

 Ranganathan’s five laws of library science and their applications 
 Library legislation in India 
 Library movement in India, UK and USA. NKC 
 Library association / Professional organizations: their objectives and functions: 

UNESCO, IFLA, ALA, IASLIC,ILA 
 
UNIT – III 

 

 Management : Definition, Components, features and principles of management 
 Administration versus Organization 
 Library rules and regulations. 
 Scientific management 
 Personnel  management 

 
UNIT –IV 

 

 Physical Environment :  Basic consideration in planning of library building, furniture, 
fittings and equipments 

 Routine procedures:  Acquisition, circulation , serials control, stock verification Vs stock 
rectification 

 Public relation and extension activities. 
 
UNIT -V   

 

 Financial Management 
 Budgeting : its concepts , types and methods  
 Collection Development : Different types of selection tools and their importance  
 Maintenance of library record and statistics 
 Annual report 
 Resource sharing 
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PAPER-II LIBRARY CATALOGUING AND BIBLIOGRAPHY 
Full Marks:100 (Theory: 80, Internal Assessment: 20) Pass Marks  35% 

 
UNIT-I 

 

 Library Catalogue: Objectives , purpose and functions 
 Different between bibliography, catalogue and documentation list 
 Canons and normative principles of cataloguing 
 Physical and inner forms of library catalogue 
 Selective and simplified cataloguing 
 Descriptive cataloguing including  

 
UNIT-II 

 

 Entries-their types and functions 
 Filling of entries 
 Cooperative and centralized cataloguing  
 Cataloguing in source and cataloguing in publication   
 Comparative study of CCC and AACR-2 
 Organization and management of cataloguing department 

 
UNIT-III 

 

 Subject cataloguing – meaning , purpose and objectives 
 Subject Headings –Need and basic principles  
 Derivation of subject headings-LCSH, Sears list of subject headings 
 Chain procedures 
 Study of  ISBN and ISNN 

 
 
UNIT-IV 

 

 Bibliography – definitions , aims, need ,functions and types 
 Subject bibliography 
 National bibliography-need, scope and coverage 
 Study of INB and BNB 
 Trade bibliography 
 Universal bibliography 

 
UNIT-V 

 

 Bibliography control 
 Bibliography and documentation activities in U.S.A. and U.K. 
 Bibliographical organizations in India and their services. 
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PAPER-III REFERNCE SOURCES AND SERVICE 
                                                                                              

Full Marks: 100 (Theory: 80, Internal Assessment: 20) Pass Marks 35% 
 

UNIT-I 

 

 Reference service-concept , definition and importance 
 Theories and philosophy of reference service 
 Kinds and nature of reference service in different types of libraries 
 Short range and long range services 
 Orientation of a freshman 
 User education 

 
UNIT-II 

 
 Enquiry techniques and methods of answering reference questions 
 Classification of  reference sources and their evaluation 
 Organization and management of reference department 
 Non-Documentary Sources of Information, Digital Sources 

 
UNIT-III 

 

 Dictionary –scope , purpose ,types, uses and alternative names 
 Glossary, Thesaurus, Lexicon, Concordance etc. 
 Checklist for evaluation of dictionaries 

            Study of- 
 

(i)  Random House Dictionary of English Language 
(ii)  Webster’s Third New International Dictionary of English Language 
(iii)  Oxford English Dictionary 
(iv) Roget’s International Thesaurus 
 

 Encyclopedias-Scope, purpose, types and importance, criteria for evaluation  
                   Study of- 
 

                 (i)  New Encyclopedias Britannica 
                 (ii)  Encyclopedia American 

                       (iii)  Encyclopedia of Library and Information Science 
                       (iv) International Encyclopedia of Social Science and Technology 
                       (v)   McGraw –Hill Encyclopedia of Science and Technology 
                       (vi)  Van Nostrand’s Scientific Encyclopedia 
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UNIT-IV  

 

 Years Books and Almanacs – scope , definition and purpose  
             Study of- 
                (i)   Europa Yearbook 
                (ii)   Stateman’s Yearbook 
                (iii)   India: a Reference Annual 
                (iv)  World Almanac and Book of Facts 
 

 Directories –Definition, scope and types 
            Study of- 
 

(i)   World of Learning 
(ii)   Study Abroad 
(iii)  Times of India Directory and Yearbook including Who’s Who 
(iv)  Universities Handbook, India 
 

 Current reference sources- 
                   (i)     Asian recorder: a weekly digest of Asian events with index 
                   (ii)     Facts on file: weekly world news digests 
                   (iii)     Keesing’s contemporary archives 

UNIT-V 

 

 Geographical Sources –scope and categories – Gazetteers , guide books , maps 
,atlases and globes 

      Study of- 
 
              (i)   Colombia lipncott gazetteer of the world 
              (ii)    Gazetteer of India 
              (iii)    Fodor’s India 
 
 Biographical sources –scope , categories , characteristics 
      Study of- 
 
              (i)    Dictionary of American biography 
              (ii)    Dictionary of National biography 
              (iii)   Dictionary of scientific biography 
              (iv)   India who’s who 
 
 Reference questions and their information sources with bibliographical description 
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PAPER-IV DOCUMENTATION AND INFORMATION SERVICE 

Full Marks:100 (Theory: 80, Internal Assessment: 20) Pass Marks  35% 
UNIT-I 

 

 Documentation : meaning and definition , its aim, scope and development 
 Documentation work and their scope 
 Documentation services and their scope 
 Documentation lists-their kinds and preparation 
 Reprographic and translation service 

 
UNIT-II 

 

 Information science –its definition , aims and scope  
 Changing  concept of  information  science  
 Information users-their needs and information seeking behavior  
 Nature of information needs 
 Information services : CAS,SDI 

 
UNIT-III 

 

 Abstracting- definition ,  aims and  scope  
 Types of abstracts 
 Canons of abstracting 
 Characteristics and qualities of good abstracts 
 Methods and stages of abstracting  
 Study of Chemical abstracts , Biological Abstracts, Physical Abstracts, Mathematical 

reviews, Psychological Abstracts, Sociological Abstracts, Library and information 
science abstracts, Indian science abstracts, Indian library science abstracts 

 
UNIT-IV 

 

 Indexing-definition and functions  
 Pre-coordinate indexing, chain indexing, PRECIS,POPSI 
 Post coordinate indexing-Term entry system , peek-a-boo-system,edgenotched  
 Punch card system 
 Citation indexing 
 Key word indexing 

 
UNIT-V 

 

 Documentation centers and systems-FID,VINITI,  
  NISCAIR, DESIDOC,NASSDOC,UNISIST AND NISSAT 
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PAPER-V COMPUTER APPLICATION IN LIBRARIES 

 
Full Marks:100 (Theory: 80, Internal Assessment: 20) Pass Marks  35% 

 
UNIT-I Computer Basics 

 

 Computer: Definition , Development and Computer Generation. 
 Types of computers and their use 
 Basic components of a computer, Computer Peripherals 
 Electronic data processing  

 
UNIT-II Hardware and Software Components 

  

 Computer Hardware: Components and Functions 
 Computer Software : Types and Uses 

 Operating System, functions and their commands: Window and UNIX/LINUX 

 Flow Chart 
 

 

UNIT-III Software Packages 

 

 Word Processing Packages 
 Desktop Publishing 
 Library Application Software: CDS/ISIS 
 Different types of Library Software 

 
UNIT-IV Library Automation 

 
 Library House Keeping Operations 
 Computerized Information Services 
 Selection of Library Software Packages 
 Use of INTERNET for various library activities, e-journals, e-books 

 
UNIT-V Networking 

 

 Definition, Need, Client Server Architecture 
 Types of Network: LAN, WAN, MAN 
 Network Topologies: Bus, Star, Ring etc. 
 Library Information Network: DELNET, INFLIBNET, CALLIBNET, UGC-Infonet 
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PAPER-VI  LIBRARY CLASSIFICATION (THEORY) 

Full Marks:100 (Theory: 80, Internal Assessment: 20) Pass Marks  35% 
UNIT-I 

 Library classification: Its definition, aims & function 3. 
 Species of classification schemes- Enumerative & Faceted : their features, merits & 

demerits 
 Basic subject & their kinds 
 Comparative study of colon classification & Decimal classification 

 

UNIT-II 

 Knowledge classification & its canons 
 Hospitality in array & chain 
 Facet analysis 
 Five fundamental categories & their postulates 
 Principles for facet sequence 

 

UNIT-III 

 Types of isolates: common, special  
 Devices used in Classification (chronological, geographical, subject, alphabetical 

Enumeration, superimposition & phase devices) 
 System & specials  

 

UNIT-IV 

 Notation: definition, need & functions 
 Types, structure & qualities of notation 
 Mnemonics: 1its types & canons 

 Indicator digits 
 

UNIT-V 

 Book classification: purpose & meaning 
 Canons for book classification 
 System of book number 
 Knowledge classification vs book classification 
 Rules for classifying books 
 Steps in practical classification 
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PAPER-VII   LIBRARY CLASSIFICATION (PRACTICE) 

                                                                           
Full Marks:100 (Practice: 80, Internal Assessment: 20) Pass Marks  35% 

 
Classification of documents by using latest available edition of DDC and colon classification (6 
th ed. Reprint).  
 

PAPER-VIII   LIBRARY CATALOGUING (PRACTICE) 

 
      Full Marks:100 (Practice: 80, Internal Assessment: 20) Pass Marks  35% 

 
 
Cataloguing of documents and continuing resources according to AACR-II(R) 

 

 
 

 

Page 883 of 2209



Page 884 of 2209



Page 885 of 2209



Page 886 of 2209



Page 887 of 2209



Page 888 of 2209



Page 889 of 2209



Page 890 of 2209



Page 891 of 2209



Page 892 of 2209



Page 893 of 2209



Page 894 of 2209



Page 895 of 2209



Page 896 of 2209



Page 897 of 2209



SCHOOL OF STUDIES IN LIBRARY AND INFORMATION SCIENCE 

PT. RAVISHANKAR SHUKLAUNIVERSITY, RAIPUR (C.G.) 

 

Ph.D. – Course Work in Library & Information Science 

 

 
Duration: One Semester (Six Months) 

 

S.N. Title and Paper F.M. Pass 

Marks 

Theory 

1 Paper – I: Research Methodology 100 60 100 

2 Paper – II: ICT and Computer 

Literacy 

100 60 100 

3 Paper – III: Seminar 100 60 100 

                      Total 300 180 300 
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Paper – I 

Research Methodology 
 

 

 Research:Characteristics, Types &Steps in research, Identification, Selection  

 

and formulation of research problems, Research questions, Review of Literature. 

 

 Hypothesis:Definition and Types, Formulation& Testing. Standard Error& 

 

 Point and Interval estimates. 

 

 Sampling theory:Types of Sampling, Steps in Sampling.  Methods of Data 

 

Collection. 

 

 Statistical Methods: basic concepts& its implication in research,Measures of  

 

 Central Tendency. Dispersion, Skewness and Kurtosis in Research. 

 

 Writing Proposal&Report:Introduction of  Synopsis & summary writing. 

 

Information Presentation, Presentation of  Bibliography and citation.  Editing the 

 

Final Draft, Evaluating the Final Draft. 
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Paper – II 

ICT and Computer Literacy 
 
 

 Computer:Introduction, Computer Architecture and Storage Devices 

 

 Operating Systems:Basic introduction to windows& Linux. 

 

 Internet:Basics of Internet; Search engine and Meta search engines, Internet  

 

search techniques, Internet Security. 

 

 Electronic Resources:Web resources, online databases, electronic journals, e- 

 

books& on- line  indexing and abstracting services, Services Offered by Library  

 

Networks. 

 

 Word Processor Software:MS Word, MS EXCEL, MS Power Point 

 

 Statistical Tools:  Statistical software available for analysis and graphical 

 

 representation: SPSS, etc. 
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M.Sc. Syllabi of Bioscience (Session: 2018-2020) 
 

 

Academic Section, PRSU, Raipur Page 1 of 24 
 

 

Scheme of Semester Examination & Syllabus, 2018-2020 

M. Sc. Bioscience (Semester I to IV) 

Pt. Ravishankar Shukla University, Raipur 
 

First Semester [July 2018 – December 2018] 

Paper Title of Paper Marks 
(External) (Internal*) Credit 

I Cell Biology 80 20 4 
II Biomolecules  80 20 4 

III Microbiology 80 20 4 
IV Biology of Immune System 80 20 4 

LC-I Lab Course I (Based on Theory papers I & II) 80 20 2 

LC-II Lab Course II (Based on Theory papers III & IV) 80 20 2 

 Total 600 20 

Second Semester [January 2019– June 2019] 

Paper Title of Paper (External) (Internal) Credit 

I Genetics and Molecular Biology  80 20 4 
II Bioenergetics & Metabolism 80 20 4 

III Instrumentation and Molecular Techniques 80 20 4 
IV Biometry, Computer and Scientometry 80 20 4 

LC-I Lab Course I (Based on Theory papers I & II) 80 20 2 

LC-II Lab Course II (Based on Theory papers III & IV) 80 20 2 

 Total 600 20 

Third Semester [July 2020 – December 2020]  

Paper Title of Paper (External) (Internal) Credit 

I Molecular Plant Physiology 80 20 4 
II Ecology and Environmental Biology 80 20 4 

III Animal Physiology 80 20 4 
IV Developmental Biology and Evolution 80 20 4 

LC-I Lab Course I (Based on Theory papers I & II) 80 20 2 

LC-II Lab Course I (Based on Theory papers III & IV) 80 20 2 

  600 20 

Fourth Semester [January 2020 – June 2020]  

Paper Title of Paper (External) (Internal) Credit 

I Seed Science 80 20 4 
II Plant Biotechnology 80 20 4 

III Special Paper A: Parasitology/ Special Paper B: 

Basic Chronobiology 
80 20 4 

IV Special Paper A: Immunology/ Special Paper B: 

Applied Chronobiology 
80 20 4 
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LC-I Lab Course I (Based on Theory papers I & II) 80 20 2 

LC-II Lab Course II (Based on Theory papers III & IV) 80 20 2 

 Total 600 20 

 OR    

 Project Work**  600  

 Distribution of Marks Dissertation 240 60 11 

  Seminar based on 
project 

160 40 6 

  Viva-voce 80 20 3 

    600 20 
Grand total [Semester I + II + III + IV] 2400 80 

 

Important Note: 

 Each theory paper will have questions divided into four sections, A, B, C & D. 

Section A will have 20 MCQ of 1 mark each covering whole syllabus. Section B 

will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, 

of 3 marks each. The question has to be answered in about 75 words. Section D 

will have 4 questions, one from each unit with internal choice, of 5 marks each. 

The question has to be answered in about 150 words. 

Continuous evaluation of Performance* 

 Each student will be evaluated continuously throughout the semester. 

 There will be a class test based on each theory paper. The full marks will be 10 for 

each paper. 

 There will be a poster/oral presentation based on each theory paper. The full marks 

will be 10 for each presentation. 

 Each student will be required to submit a brief write-up (not more than 15-20 

pages) on his/her poster/oral presentation. 

Project Work** 

 A student of IV semester will have the choice to opt for project work in lieu of four 

theory papers and two lab courses provided he/she secures at least 75% or more 

marks in aggregate in semester I and II. 

 The project has to be carried out in recognized national Institutes/Laboratories or 

UGC-recognized universities. No student will be allowed to carry out project work 

in private laboratories/ college/ institutions, excluding the colleges recognized as 

research centers by the RDC of Pt. Ravishankar Shukla University, Raipur. 

 The valuation of all the projects will be carried out by an external examiner and 

HoD of UTD or its nominee at the UTD Centre. 

 

Scheme for Lab Course (LC) Examination (Applicable for each LC in each Semester) 

 

 1.  Major exercise based on paper I  20 

2.  Minor exercise based on paper I  10 

3.  Major exercise based on paper II  20 

4.  Minor exercise based on paper II 10 

5.  Spotting/ Interpretation
***

 10 

6.  Viva-voce 10 
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7.  Sessional [Internal] 20 

 Total 100 
***

A student will be required to interpret on the displayed item/ 

material 

 

 
 

July 2018 – December 2018 

M.Sc. Bioscience 

First Semester  

Paper I: Cell Biology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words. 

Unit-I 

 

Molecular organization of membranes - Asymmetrical organization of lipids, 

proteins and carbohydrates. Membrane transport: Passive transport, Osmosis, 

ion channels, membrane pumps and, Active transport: ATP-powered pumps-

types, properties and mechanisms, electrical properties of membranes. 

 

Unit-II 

 

Protein trafficking: Transport of proteins into mitochondria, chloroplast, 

endoplasmic reticulum and nucleus. Transport by vesicle formation: exocytosis, 

endocytosis and its molecular mechanism. 

Unit-III 

 

Cell signaling: Signaling via G-protein linked and enzyme linked cell surface 

receptors, MAP kinase pathways.  

Eukaryotic cell division cycle: different phases and molecular events, regulation 

and control of cell cycle. Oncogenes: retinoblastoma, E2F and p53 proteins.     

Apoptosis: regulation by CASPases and formation of apoptosome. Pro- and 

anti-apoptotic factors. 

Unit-IV States of chromosomes during cell cycle. Mitotic chromosome. Organization of 

genes in chromosomes. Banding pattern of chromosomes. Lampbrush and 

Polytene chromosomes. DNA packaging: Chromatin, nucleosomes, 

heterochromatin and euchromatin. 

Lab Course: 
 1. Study of chromosome behaviour during Mitosis and meiosis (Onion / Garlic root tips, Onion 

buds, human lymphocytes, rat or bird testis /grass hopper testis or any other materials). 

2. Calculation of mitotic index in growing Onion / Garlic root tips 

3. Squash preparation: Polytene chromosome (in chironomus / Drosophila or other insect 

salivary gland) and Barr body (in buccal epithelial cells). 

4. Demonstration of secretory granules in the salivary gland cells of insect. 

5. Demonstration of mitochondria by vital staining. 

6. Study of permanent slides.  

7. Estimation of DNA 

8. Estimation of RNA 

9. Sub-cellular fractionation and marker enzymes 

10. Identification of biomolecules in different tissues by histochemical techniques 

11. Preparation of mitotic plate by carmine squashing method and phase identification. 

12. Demonstration of the nuclear matrix networks in onion cells. 

13. Study of the effect of chemical agents on chromosomes plant cells. 

14. Isolation of protoplast, measurement of cell density plating efficiency. 

15. Preparation of Karyotype of metaphase plate. 
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16. Preparation of Meiotic plate and determination of phases. 

17. Computation of Chaisma frequency and Terminalization of phases.  

18. Micrometry and Camera Lucida drawings. 

Recommended Books 
H Lodishet al. Molecular Cell Biology  
B Alberts et al. Essential Cell Biology 
H Lodishet al. Molecular Cell Biology (Lodish, Molecular Cell Biology) 
B Alberts et al. Molecular Biology of the Cell 
G Karp Cell and Molecular Biology: Concepts and experiments 

 

July 2018 – December 2018 

M.Sc. Bioscience 

First Semester  

Paper II: Biomolecules  

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words. 

Unit-I 

 
Classification and function of Carbohydrates, Lipid and Nucleic acid: 
Carbohydrate: Monosaccharides, homo and hetero-polysaccharides, 

Peptidoglycan glycoproteins and liposaccharide. 
Lipids: Simple; cholestrol and complex; phospholipids and TAG 
 

Unit-II 

 
Classification and functions of amino acids, Synthesis of peptides, Proteins- 
properties, secondary, tertiary and quaternary structure of proteins, 
Ramchandranplot. 
Nucleic Acid: Purine and pyrimidine, DNA-types, linking number, RNA-types. 

Unit-III 

 

Enzyme: apoenzymes, cofactors, coenzymes, active site, factors contributing to 

the catalytic efficiency of enzyme; enzyme kinetics- Michaelis-Menten 

equation, determination of Km, enzyme inhibition, allosteric enzymes, 

isoenzymes, multienzyme complexes 

Unit-IV Structure and biological role of: 
Porphyrins in biology, structure of hemoglobin and chlorophyll   
Animal hormones: protein, peptide and steroid hormones. 
Vitamins:  fat and water soluble. 

Lab Course: 
1.  Specific tests for sugars, amino acids and lipids 

2.  Formal titration of amino acids 

3.  Estimation of proteins using ninhydrin and biuret method 

4.  Estimation of sugar by Anthrone and Folin-Wu method 

5.  Saponification value and iodine number of fat. 

6.  Estimation of ascorbic acid 

7.  Achromic point determination using salivary amylase 

8.  Effect of ions on salivary amylase activity 

9.  Enzyme assay and kinetics (ex. Amylase, Protease) 
 

Recommended Books: 
Nelson, Cox and Lehninger Principles of Biochemistry  

Page 904 of 2209



M.Sc. Syllabi of Bioscience (Session: 2018-2020) 
 

 

Academic Section, PRSU, Raipur Page 5 of 24 
 

 

G Zubay Biochemistry  

Stryer Biochemistry  

Garrett and Grosham Biochemistry  

West, Tood, Mason and Bbruglen Text book of biochemistry 

White, Handler and Smith Biochemistry 

D Voet and JC Voet Biochemistry  

 

July 2018 – December 2018 

M.Sc. Bioscience 

First Semester  

Paper III: Microbiology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words. 

Unit-I 

 
General characteristics of fungi, classification of fungi, life cycle of selected 
fungal genus (Aspergillus, Pencillium, Fusarium and Mucor).Economic 
importance of fungi. 
Fungi and bioremediation, parasitism, mutualism and symbiosis with plants 
and animals.Heterothallism, sex hormone in fungi, Mycorrhiza, VAM. 
Algae: Distribution, classification, reproduction, ecology and importance.   
 

Unit-II 

 
Morphology and ultra structure of bacteria:  
Morphological types, cell wall of archaebacteria, gram negative, gram positive 
eubacteria. 
Cell membranes – structure, composition and properties.Structure and 
function of flagella, cilia, pili, gas vesicles. 
Cyanobacteria, protozoa, mycoplasma and Rickettsia. 
Gene transfer mechanisms: transformation, transduction, conjugation and 
transfection.  
Plasmids: F- factors, colicins and col factors, plasmids as a vector for gene cloning. 

Unit-III 

 

Nutritional types (autotrophs, heterotrophs, phototrophs, chemotrophs), 
growth curves, measurement of growth, factors affecting growth, generation 
time, growth kinetics. 
Batch and continuous culture, asynchronous, synchronous culture. 
Basis of microbial classification, classification and salient feature of bacteria 
according to Bergey’s manual of determinative bacteriology, cyanobacteria, 
prochlorons and cyanelles. 

Unit-IV Viruses: Structure and classification of viruses; General Concepts: Viral 

genome, capsids, envelopes, viroids and prions).  

Virus reproductions: Lysogeny and Lytic phase,  

Bacteriophages and their types. 

General Introduction to Plant and animal viruses (TMV, HIV, Hepatitis virus, 

H1N1 virus, Small Pox virus), hemorrhagic viral fever, Route of transmission 

of viruses, Laboratory diagnosis and treatment, Antiviral therapy. 
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Lab Course: 
1.  Glassware preparation and sterilization techniques- wet heat- dry heat- filter types- laminar 

flow chamber types- CDC- safety levels 

2.  Preparation of liquid & solid media, plating, pouring, inoculation and incubation for growth of 
microorganism 

3.  Methods of obtaining pure culture of microorganisms (a) streak plate (b) Pour plate, and (c) 
spread plate methods 

4.  Microscopic examination of the microorganisms, identification and staining methods 

5.  Micrometery and camera lucida drawings 

6.  Study of bacterial growth by turbiditimetry/ spectrophotometry 

7.  Biomass measurement for fungi 

8.  Isolation and enumeration of microorganisms from soil by serial dilution agar plating method 

9.  Enumeration of viruses by plaque assay technique 

10.  Motility of bacteria by hanging drop technique 
 

Recommended Books: 
LM Prescott, JP Harley and DA Klein Microbiology, McGraw Hill Publication 

RY Stanier et al. General Microbiology, Mac Millian Press 

RM Atlas Principles of Microbiology 

Peleczar, Chan and Krieg Microbiology 

Luria, Darnell, Baltimore and Campbell General Virology 

CJ Alexopoulos and CW Mims Introduction to Mycology, Wiley Eastern Ltd, New Delhi 

S. J. Flint,V. R. Racaniello, L. W. Enquist, 
V. R. Rancaniello, A. M. Skalka 

Principles of Virology: Molecular Biology, Pathogenesis, and 

Control of Animal Viruses.  

 

July 2018 – December 2018 

M.Sc. Bioscience 

First Semester  

Paper IV: Biology of Immune System 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words. 

Unit-I 

 

Innate immune mechanism and characteristics of adaptive immune response. 

Cells of immune system: Hematopoisis and differentiation, mononuclear cells 

and granulocytes, antigen presenting cells.  

Primary and Secondary lymphoid organs and tissues.  

Ontogeny and phylogeny of lymphocytes. Lymphocyte traffic. 

Unit-II 

 
Antigen receptor molecules: B-cell receptor complex, Immunoglobulin- 
structure, types and function. T-cell receptor complex. Major 
Histocompatibility Complex- types, structural organization, function and 
distribution. Transplantation and Rejection. Complement system. 

Unit-III 

 

Antigens: nature of antigens, factor affecting immunogenicity, Haptens and 

super antigens. Antigenic determinants. Recognition of antigens by T and B 

cell.  

Antigen processing.Role of MHC molecules in antigen presentation and co-
stimulatory signals.Antigen and antibody interaction. 

Unit-IV Cell mediated immune response. Cytokines and interleukins- structure and 

Page 906 of 2209



M.Sc. Syllabi of Bioscience (Session: 2018-2020) 
 

 

Academic Section, PRSU, Raipur Page 7 of 24 
 

 

function.Immunity to infections.Hypersensitive reactions and their types. 
Immunodeficiency disorders. Autoimmunity 

Lab Course: 
1.  Identification of cells of immune system 

2.  Separation of mononuclear cells by Ficoll-Hypaque 

3.  Identification of Lymphocytes and their subsets 

4.  Lymphoid organs and their microscopic organization 

5.  Isolation and purification of Antigens 

6.  Purification of IgG from serum 

7.  Estimation of Levels of gamma globulins and A/G ratio in blood 

8.  Antigen antibody interaction 

 

Recommended Books: 
RA Goldsbyet al. Kuby’s Immunology 

E Benjamini, R Coico and G Sunshine Immunology- A short Course 

Roitt, Brostoff and Male Immunology 

William Paul Fundamentals of Immunology 

Tizard Immunology 

Abbas et al. Immunology 

 

 
January 2019 – June 2019 

M.Sc. Bioscience 

Second Semester  

Paper I: Genetics and Molecular Biology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words. 

 

Unit-I Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular 

markers, mapping by using somatic cell hybrids, development of mapping 

population in plants, complementation analysis. 

Mutation: Types, mutagens and detection. 

Mutant types – lethal, conditional, biochemical, loss of function, gain-of-function, 

germinal verses somatic mutants, insertional mutagenesis. 

Unit-II DNA  replication in eukaryotes and prokaryotes : enzymes  involved, replication 

origin and replication fork, fidelity of replication, extrachromosomal replicons.  

DNA damage and repair mechanisms: Repair of Base-excision, Nucleotide 

excisions, Mismatch and Double Strand. p53 and p21.  

Unit-III RNA synthesis  and processing: enzymes  involved, formation  of initiation  

complex,  transcription  activator  and  repressor,  elongation,  and  termination,  

RNA  processing, capping, RNA  editing,  splicing,  and polyadenylation, RNA 

transport. 

Unit-IV Protein synthesis and processing: Ribosome, formation of initiation complex, 

initiation factors, elongation and elongation factors and their regulation, 

termination.  

Aminoacylation of tRNA,  tRNA-identity,  aminoacyl tRNAsynthetase, and 

translational proof-reading, translational inhibitors.  
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Post Translational modification of proteins.  

Lab Course: 
 1. Isolation, purification and estimation of RNA 

2. Isolation, purification and estimation of DNA 

3. Determination of Tm of nucleic acid 

4. Fraction of poly (A) RNA 

5. Restriction Mapping  

6. Restriction Digestion 

7. Ligation 

8. DNA molecular size determination 

 

Recommended Books 
H Lodishet al. Molecular Cell Biology 

B Alberts et al. Essential Cell Biology  

B Alberts et al. Molecular Biology of the Cell 

G Karp Cell and Molecular Biology: Concepts and experiments  

JD Watson et al. Molecular Biology of the Gene  

J Wilson and T Hunt Molecular Biology of the Cell: The Problems 

B Lewin Genes VIII  

JE Krebs et al. (Ed.)  Genes X (Lewin’s), Jones and Bartlett Publishers, Sudbury, Massachusetts,  (2011) 

 

January 2019 – June 2019 

M.Sc. Bioscience 

Second Semester  

Paper II: Bioenergetics and Metabolism 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I 

 
                First and second laws of thermodynamics. Gibbs free energy G, free energy 

change ∆G, endergonic & exergonic reactions,. Standard state free energy 
changes-∆G, ∆G0 and ∆G’0, Relationship between equilibrium constant and ∆G’o, 
Feasibility of reactions. ATP-Structure, properties and energy currency of the cell, 
Importance of Coupled reactions, other high energy compounds. 
 

Unit-II 

 
Carbohydrate metabolism:  Glycolysis, Kreb’s cycle, glycogenolysis, glycogenesis, 
pentose phosphate pathway, gluconeogenesis, and glyoxylate pathway. 
Regulation of carbohydrate metabolism. 

Unit-III 

 

Electron transport and oxidation phosphorylation: electron carriers, complexes I to 

IV, substrate level phosphorylation, mechanism of oxidative phosphorylation. 

Shuttle system for entry of electron.  

Biosynthesis and degradation of Lipids. Regulation of lipid metabolism 

Unit-IV Nitrogen Assimilation: Overview of Nitrogen in biosphere and uptake by 

organism. Biosynthesis and degradation of amino acids. Regulation of amino acid 

metabolism. Biosynthesis and degradation of purine and pyrimidine nucleotides. 

Lab Course: 
1.  Protein estimation by Lowry, Bradford and Spectrophotometric method 

2.  Estimation blood cholesterol 

3.  Estimation of sugar by Nelson-Sompgy and Benedict’s reagent 
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4.  Isolation and estimation of lipid from seeds and egg 

5.  Estimation of inorganic and total phosphorus by Fiske-Subba Rao method 

6.  Assay of   phosphatases in blood and seeds 

7.  Urease estimation in plant tissues 

 

Recommended Books: 
Nelson, Cox and Lehninger Principles of Biochemistry 

G Zubay Biochemistry 

Stryer Biochemistry 

Garrett and Grosham Biochemistry 

West, Tood, Mason and Bbruglen Text book of biochemistry 

White, Handler and Smith Biochemistry 

D.Voet and J C Voet Biochemistry 

Dixon and Webb Enzymes 

Price and Steven Fundamentals of Enzymology 

Plummer Practical biochemistry 

G Tripathi Enzyme biotechnology 

Walsh Enzyme Reaction Mechanism 

Hammes Enzyme catalysis and regulation 

 

 
January 2019 – June 2019 

M.Sc. Bioscience 

Second Semester  

Paper III: Instrumentation and Molecular Techniques 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I 

 

Centrifugation: Principle, techniques. Preparative, analytical and ultracentrifuges, 

sedimentation coefficient and factors affecting sedimentation coefficient. 

Application of centrifugation. 

Photometry: Basic principles of colorimetry, UV- visible spectrophotometry & 

IR- spectrophotometry. Spectroflurometry 

Atomic absorption spectroscopy: Principle, Instrumentation and applications 

Unit-II 

 

Microscopic techniques: light microscopy,  phase-contrast microscopy, scanning 

and transmission electron microscopy, different fixation and staining techniques 

for EM, freeze-etch and freeze-fracture methods for EM, image processing 

methods in microscopy. 

Unit-III 

 

Chromatography: Paper and Thin Layer Chromatography. Gel filtration, Ion 

exchange chromatography and Affinity chromatography. Gas-liquid 

chromatography and HPLC. 

Histochemical and immunotechniques: Detection of molecules using ELISA, 

RIA, western blot, immunoprecipitation, flow cytometry and 

immunofluorescence microscopy, detection of molecules in living cells, In situ 

localization; FISH and GISH. 

 

Unit-IV Electrophoresis: Agarose, PAGE, 2D-E.  

Radioactivity: GM counter, liquid Scintillation counter, solid Scintillation 
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counter, gamma counters. 

Lyophilization: Principle, instrumentation and applications. 

Microtomy: types, principle and applications 

Lab Course: 
  Verification of Beers Law 

 Determination of absorption maxima 

 Quantitative determination, Enzyme kinetics 

 Amino acid and carbohydrate separation by paper and TLC 

 Ion exchange and gel filtration chromatography 

 SDS Polyacralamide Gel Electrophoresis 

 DNA electrophoresis 

 Isoenzymes 

 Separation of sub-cellular organelles by differential centrifugation. 

 Isolation of DNA and Agarose gel Electrophoresis 

 Amplification of RAPD and AFLP markers. 

 Isolation of RNA and Electrophoresis of RNA on denaturing gels. 

 cDNA synthesis and cloning 

 Isolation of Protein and SDS-PAGE 

 In vitro DNA ligation, transformation of E. coli 

 Characterization of transformants: DNA gel electrophoresis, Restriction map analysis 

 

Recommended Books: 

  K Wilson and John Walker Practical Biochemistry: Principles & Techniques 

  RF Boyer Biochemistry Laboratory: Modern Theory & 

Techniques 
  S Carson, H Miller and D Scott Molecular Biology Techniques: A Classroom 

Laboratory 

Manual 
  TC Ford and J. M. Graham An Introduction to Centrifugation 

  R Baserga and D Malamud Autoradiography: techniques and application 

  T Chard An Introduction to Radioimmunoassay and Related 

Techniques , Volume 6 
  MD Bruch NMR Spectroscopy Techniques 

  BA Wallace and R William Modern Techniques for Circular Dichroism and 

Synchrotron Radiation, Volume 1 
  J Sambrook, EF Rritsch and I 

Maniatis 
Molecular cloning: A Laboratory Manual 

  PD Dabre Introduction to Practical Molecular Biology 

  JD Watson, NH Hopkins, JW Roberts, 

JA Steitz and AM Weiner 
Molecular Biology of Gene (4

th
 Edition) 

  J Darnell, H Lodish and D Baltimore Molecular Cell Biology (2
nd

 Edition) 

  B Alberts, D Bray, J Lewis, M Raff, K 

Roberts and JD Watson 
Molecular Biology of the Cell (2

nd
 Edition) 

  Benjamin Lewin Gene VII 

  JM Walker and R Rapley Molecular Biology and Biotechnology 

  SB Primrose Molecular Biotechnology 

 
 

 

 
January 2019 – June 2019 

M.Sc. Bioscience 

Second Semester  

PAPER IV: BIOMETRY, COMPUTER AND SCIENTOMETRY 
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Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I 

 

Introduction to biostatistics. Types of biological data: data on different scales. Frequency 
distributions. Cumulative frequency distributions. Random sampling. Parameters and 
statistics. Measures of central tendency and dispersion: Mean, Median, Mode, Range, 
Variance and Standard deviation. Coefficient of variation. The effects of coding data. Data 
transformations: Log-transformation, Square-root transformation and Arcsine 
transformation. Distribution: normal and binomial. Probability: Basic laws of probability, 
addition law, multiplication law. Probability and frequency. 

 

Unit-II 

 

Statistical errors in hypothesis testing. Testing goodness of fit: Chi-square goodness of fit. 
Heterogeneity Chi-square. The 2 x 2 contingency table. One sample hypothesis. Two-
sample hypothesis. Testing for difference between two means (t-test). Testing for 
difference between two variances (F-test). The paired sample t-test. Multiple-sample 
hypothesis (ANOVA): Single factor and two factors ANOVA. Multiple comparisons: 
Duncan’s multiple-range tests. Simple linear regression. Regression vs. Correlation. 
Regression equation. Interpretations of regression functions. Simple linear correlation. 
The correlation coefficient. 

 

Unit-III 

 

Introduction to MS-Office software: Word processing; Creating new document, Editing 
documents, Adding graphics to documents, Word tables. Management of Workbook & 
Worksheets; Applications, Features, Using formulas and functions, Features for Statistical 
data analysis, Excel-Tool Pack for data analysis; Generating charts/ graph. Presentation 
software; Working in PowerPoint, Creating new presentation, Working with slides. 

 

Unit-IV Introduction to Internet and Applications. Basics of internet, e-mailing, Search engine – 
Google and Yahoo; Pubmed, Scopus, Web of Science, Google Scholar, Indian Citation 
Index, Science Citation Index (SCI), h-index, i-10-index. Journal Impact Factor (JIF). 
Introduction to Plagiarism and Cyber laws. 

 

Lab Course 
1.  Exercises for data distribution 

2.  Exercises for computation of measures of central tendency 

3.  Exercises for computation of measures of variability 

4.  Computation of correlation coefficient, r, and regression constants 

5.  Data analysis by ANOVA and multiple-range tests 

6.  Hypothesis testing by t-test, F-test, and Chi-square test  

7.  Graphical presentation of data using a suitable package 

8.  Statistical analysis of a data using a suitable package 

9.  Preparation of document using a suitable package 

10.  Preparation of slides using a suitable package 

 

11.  Hands-on-practice for finding indices (SCI, H-index, i-10 index) for article using relevant 

database. 

Books Recommended 
Campbell RC Statistics for biologists 

Zar JH Biostatistical Analysis 

Wardlaw AC Practical Statistics for Experimental Biologists 
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Snedecor GW & Cochran WG Statistical Methods 

Sokal RR &Rohlf FJ Introduction to Biostatistics 

Sumner M Computers: Concepts & Uses 

White R How Computers Work 

Cassel P et al. Inside Microsoft Office Professional 

Coleman P and Dyson P Mastering Internets 

Gralla P How the Internet Works 

Shelly GB, Vermaat ME, Cashman 

TJ 
Microsoft 2007: Introductory Concepts and Techniques 

Habraken J Microsoft Office 2003 All in One 

 Microsoft Office 2010 In Depth 

Gilmore B Plagiarism: Why it happens, How to prevent it? 

Buranen L and Roy AM Perspectives on Plagiarism and Intellectual Property in a Post-Modern 

World 

Kumar Anupa P  Cyber Law 

Sood V Cyber Law Simplified 

 

 
July 2019 – December 2019 

M.Sc. Bioscience 

Third Semester  

Paper I: Molecular Plant Physiology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Membrane transport : Pumps; F-type H
+
 -ATPase mitochondria, P-type PM H

+
 -

ATPase, V Type  

H
+
 -ATPase, and ABC type. Ion Channels; Voltage gated channels of K and Ca. 

Water transport through Aquaporins.    

Physiology of Mineral Nutrition: Molecular mechanism and regulation of K, Fe and 

Zn transport. Phosphorous nutrition and transport. Phytoremediation. Mineral 

toxicity 

Unit-II Photosynthesis: Light absorption and energy conversion, photosystems I and II,  

ATP synthesis, Assimilation of carbon in C3, C4 and CAM pathways, 

Photorespiration  

 

Unit-III Phytohormones: Structure, biosynthesis, molecular mechanisms of Auxin, 

Gibberellins, Cytokinin, Abscisic acid and Ethylene, Brassinosteroids 

 

Unit-IV Senescence and Programmed cell death: Senescence; Metabolism and regulation of 

pigment and nucleic acid, PGR regulation, SAG. PCD; Formation of TE and 

mobilization of cereal endosperm, Formation of aerenchyma. Signal transduction 

and PCD 

 

Lab Course: 
1.  Spectrophotometric determination of chlorophyll-a, chlorophyll-b and total chlorophyll in young, 

mature and senescent leaves 

2.  Kinetin estimation by cucumber cotyledons expansion bioassay 

3.  Auxin bioassay using wheat coleoptiles 
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4.  GA bioassay by inducing de-novo synthesis of Amylase in de-embryonated seeds of wheat 

5.  Estimation of mono, di and total phenols in the young and aged leaves 

6.  Estimation of Guaiacol peroxidase activity in fresh and aged seeds 

7.  Determination of Superoxide dismutase levels in the healthy and deteriorated seeds 

8.  Estimation of metal toxicity induced changes in the AOS levels in leaf tissues 

9.  Determination of Nitrate reductase activity in leaf tissues 

10.  Separation of isozymes of SOD and GPX 

 

Recommended Books: 
Fosket DF Plant Growth & Development 

Foyer CH Photosynthesis 

Bacon Ke Photosynthesis: Photobiochemistry&Photobiophysics 

Leopold AC &Kriedemann PE Plant Growth & Development 

Moore TC Biochemistry & Physiology of Hormones 

L Taiz & E Zeiger Plant Physiology 

BB Buchanan, W Gruissem & RL Jones Biochemistry & Molecular Biology of Plants 

MB Wilkins Advanced Plant Physiology 

JA Hopkins Introduction to Plant Physiology 

FB Salisburry& CW Ross Plant Physiology 

Hans-Walter Heldt Plant biochemistry & Molecular Biology 

 

 

       
July 2019 – December 2019 

M.Sc. Bioscience 

Third Semester 

Paper II: Ecology and Environmental Biology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Ecosystem: Concept, Components and types. Productivity, Ecological energetics, 

Energy flow in ecosystem, Energy flow models, Ecological pyramids, Food chain, 

Food web. Ecological succession, Ecological niche. 

 

Unit-II Aquatic ecosystem: Biotic and abiotic components, lentic and lotic ecosystems, 

wetlands.  

Terrestrial ecosystems: Forest types of India with special reference to Chhattisgarh. 

Natural and plantation (artificial) forests, Agroforestry, Social forestry, National 

parks and Sanctuaries in Chhattisgarh. 

 

Unit-III Environmental pollution: Definition, types (air, water, soil, noise, thermal & 

radioactive), causes, effects and control. 

Solid waste management: Causes, effects and control measures of urban and 

industrial wastes. 

Disaster management: Floods, earthquake, cyclone and landslides. 

 

Unit-IV Biodiversity, ex-situ and in- situ conservation. Intellectual property right (IPR) with 

special reference to India. Natural resources: Water, Forest and Medicinal plants. 
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Lab Course: 
1.  To determine the minimum size of the quadrate by ‘Specis –Area-Curve’ method 

2.  To study the community by quadrate method by determining frequency, density and abundance of 

different species present in the community 

3.  Chromatographic separation of chlorophyll pigments in leaf 

4.  Measurement of pH and Total alkalinity in water 

5.  Measurement of Free carbon dioxide and dissolved oxygen in given water 

6.  Identification and drawing of at least 15 medicinal plants 

 

Recommended Books: 
A Beattie and PR Ehrlich Biodiversity, 2001 

EP Odum Fundamentals of Ecology, 2nd ed., 494-496 

EP Odum Basic Ecology (Philadelphia: Saunders, 1983), 518. 

PD Sharma Ecology and Environment, 2009, Rastogi Publications 

M Calver Environmental Biology,  Murdoch University, Western Australia 

Aggarwal Concept of Ecology 

NS Subrahmanyam Ecology,  Narosa Publications 

 

 
July 2018 – December 2018 

M.Sc. Bioscience 

Third Semester  

Paper III: Animal Physiology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Circulation: Composition of blood, Cell types, Hemopoiesis, Structure and 

function of hemoglobin - Oxygen and carbon dioxide transport, Cardiac cycle and 

its regulation.Blood pressure, Blood Coagulation, 

Respiration: Mechanism and regulation of breathing, Factors influencing oxygen 

uptake, Diving and high altitude adaptations. Measurement of metabolic rate and 

Q10 

 

Unit-II Nervous system: Mechanisms of conduction along axon and across synapses, 

Nernst equation and measurement of action potential, Neurotransmitters, Types and 

physiology of reflexes. 

Myology: Types of muscles, Ultrastructure, mechanism and regulation of 

contraction of skeletal muscle. 

 

Unit-III Endocrinology: Communication (autocrine, paracrine, neuroendocrine and 

endocrine) between cells and within the cells, Classification of hormones, General 

principles of nature and molecular aspects of hormone action, Hormone receptors, 

Structure and physiology of following endocrine glands: hypothalamus, pituitary, 

thyroid and parathyroid, pancreas, adrenal, and pineal. 

 

Unit-IV Hormones, Reproduction and Pheromones: Hormones in reproduction, Structure 

and function of testis and ovary, sexual cycles, Mechanism of action of 
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gonadotropins; Types of pheromones, primer pheromone, releaser pheromone, 

imprinting pheromone, Lee-Boot effect, Bruce effect, Whitten effect, Human 

pheromones, Sex pheromones in insect control.  

 

Lab Course (8-10 out of the following): 
1.  Examination of RBC in Piscine/Avian/Human blood. 

2.  Examination of WBC in Piscine/Avian/Human blood. 

3.  Differential leukocyte counts in Human blood. 

4.  Determination of Hb/Hct/ Absolute values in Piscine/Avian/Human blood. 

5.  To determine prevalence of different types of polymorphs in human blood (Based on Arneth’s 

classification). 

6.  Demonstration of hemin crystal. 

7.  To determine absolute Eosinophil count in Human blood 

8.  To determine blood pressure in different body position [standing, supine, seating position] 

9.  To determine the effect of exercise on blood pressure 

10.  Computation of mean arterial pressure 

11.  To evaluate peak expiratory flow rate [lung efficiency] as function of age and gender 

12.  Assessment of short interval time perception as function of gender 

13.  Assessment of reaction time using suitable method 

14.  Study of histology of endocrine glands 

15.  ELISA/ RIA for T4, T3  & TSH 

16.  ELISA/ RIA for Cortisol and Melatonin 

17.  Effects of surfacing prevention on opercular activity in C. batrachus/ H. fossilis 

18.  To study phototactic behavior of fishes 

19.  To study different stages of melanophores in scales of the live fish 

20.  To study the effect of temperature on melanophores in scales of live fish 

21.  To observe the effect of adrenalin [neurotransmitter] on melanophores 

22.  To study chemotactic behavior of organisms present in natural habitat 

Books Recommended: 
PJ Bentley  Comparative vertebrate endocrinology 

WF Ganong Review of medical physiology 

A Gorbman& HA Bern  A textbook of endocrinology 

AC Guyton  Textbook of medical physiology 

WS Hoar & DJ Randall  Fish physiology [Series] 

CR Martin  Endocrine physiology 

D McFarland  Animal behaviour, psychobiology, ethology & evolution 

CL Prosser  Adaptational biology: molecules to organisms 

CL Prosser & FA Brown  Comparative animal physiology 

K Schmidt-Nielsen  Animal physiology: Adaptation & environment 

CD Turner & JT Bagnara General endocrinology 

JD Wilson & DW Foster  Textbook of endocrinology 

D Randall, W Burggren& K French Animal Physiology: Mechanisms and adaptations 

TD Wyatt   Pheromones and animal behavior: Communication by smell and taste 

G Litwack Pheromones 

 

July 2019 – December 2019 

M.Sc. Bioscience 

Third Semester  

Paper IV: Developmental Biology and Evolution 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 
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answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Gametogenesis in animals. Molecular events during fertilization. Activation of egg 

metabolism. Cleavage patterns and fat maps. Regulation of Cleavage cycle. 

Cleavage and nuclear activity. 

 

Unit-II Concepts of determination, competence, induction and differentiation.  

Determination in Caenorhabditis elegans. Germ cell determination, migration and 

differentiation. Totipotency and nuclear transfer experiments. Embryonic 

induction. Formation of vulva in C. elegans. Mechanism of differentiation in 

Dictyostelium. 

 

Unit-III Morphogenetic determinants in egg cytoplasm. Role of maternal contributions in 

early embryonic development. Genetic regulation of early embryonic development 

in Drosophila. Homeotic genes. Genetic interaction during differentiation. Hox 

genes and limb patterning. 

 

Unit-IV Concepts and theories of organic evolution. The processes of Evolutionary change-

Genetic drift, Natural selection and the Hardy-Weinberg equilibrium. Speciation. 

Molecular evolution and origin of life. Evolution of Prokaryotes and Eukaryotes. A 

brief outline of the evolutionary history of Metazoans including-Evolution of tissue 

grade, coelomic body plans and Chordates. Evolution of Mankind. 

 

Lab Course: 
1.  Study of developmental stages in Snail/Amphibian/Chick 

2.  Study on Drosophila development 

3.  Role of hormones in metamorphosis and development 

4.  Effect of Vitamin A on tail regeneration in frog 

5.  Biochemical estimations in developing embryos 

6.  Structure of hen’s egg and its vital staining 

7.  Demonstration of cell death by vital staining 

8.  Study of permanent slides of chick embryos 

9.  Histological studies of Gametogenesis 

10.  Induced breeding in fishes 

 

Recommended Books 
Alberts et al. Molecular Biology of the Cell 

SF Gilbert Developmental Biology 

Lewin Benjamin  Gene VIII 

 Developmental Genetics 

PO Moody  Introduction to Evolution, 1970, Harper and Row 

Dobzhansky et al.  Evolution, W. H. Freeman. New York 

SW Fox and K Dose Molecular Evolution and the Origin of Life, 1972, W.H. Freeman & Co Ltd. 

FJ Ayala and JW 

Valentine 

Evolving: The theory and processes of Organic evolution, 1979, Benjamin/Cummings 

Pub. Co. 

EO Dodson Evolution: Process and Product 

MW Strickberger Evolution, 1979, James and Barlett International 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 
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Fourth Semester  

Paper I: Seed Science  
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Seed development: Phases of development, Maturation; accumulation of 

desiccation related compounds, ABA regulation. Seed Dormancy: Physiological 

and molecular basis, Testa, Endosperm, Aleurone layers & Hormonal cross talk in 

dormancy. Alleviation of dormancy; Protein oxidation. Dormancy breaking 

chemicals and mechanism. 

 

Unit-II Seed Germination: Pre-germination, Germination and post germination 

Metabolism. Reactivation of the metabolic pathway. Cellular repair. Hormonal 

regulation and metabolism; GA & ABA, ROS metabolism. 

 

Unit-III Seed Ageing: Seed storage physiology: Orthodox & Recalcitrant; ROS 

metabolism, Mechanism of desiccation tolerance, dehydrins/LEA/peroxiredoxin, 

HSPs, Sugars. Longevity markers; β- mercaptopyruvatesulfurtransferase  (MST), L 

–isoaspartyl O-methyltransferase (PIMT). 

 

Unit-IV Seed Technology: Priming technology; biochemical and molecular aspects. 

Cryobanks, 

Cryopreservation of seed and embryo; Cryoprotective molecules, Vitrification, 

Encapsulation and Drying. Synthetic seeds. 

 

Lab Course: 
1.  Hydro and chemical priming effect on seed germination. 

2.  To perform accelerated ageing in seeds and its comparison with the control. 

3.  Testing seed viability and vigour by :  

 (a) germination  

 (b) triphenyl tetrazolium test  

 (c) Specific conductance of leachates and 

 (d) Germination Index  

4.  Lipid peroxidation in ageing seeds. 

5.  Extraction and estimation of seed proteins, carbohydrates and lipids. 

6.  Quantitative and qualitative estimation of antioxidant enzymes in seeds: 

 (a) SOD  

 (b) Peroxidase and  

 (c) catalase 

7.  Peroxidase assay by tissue printing method. 

8.  Seed cryopreservation technique and post-cryopreservation recovery. 

9.  Separation and determination of Molecular weight of seed proteins by SDS-PAGE. 

 

Recommended Books 
JD Bewley& M Black Physiology & Biochemistry of Seeds, Vol. I & II 

JD Bewley& M Black Seeds : Physiology of Development & Germination 

Black et al. Desiccation and Survival of Plants : Dying without Drying 

PK Agrawal & M Dadlani Techniques in Seed Science & Technology 

FAO Report 113 Ex-situ storage of seeds, pollen &in vitro cultures 

Copeland & McDonald Seed Science & Technology 
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RL Agrawal Seed Technology 

J Kigel& G Galili Seed Development & Germination 

W Ayadet al. Molecular Genetic Techniques for Plant Genetic resources 

EE Benson Plant Conservation Biotechnology 

DE Fosket Plant Growth & Development 

RB Taylorson Recent Advances in the Development & Germination of Seeds 

McDonald & Copeland Seed Technology Laboratory Manual 

Khullar& RC Thapliyal Forest Seed 

L Schmidt Guide to Handling of Tropical & Sub-tropical Forest Seed 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 

Fourth Semester  

Paper II: Plant Biotechnology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Introduction to cell and tissue culture, tissue culture as a 

technique to produce novel plants and hybrids 

Tissue culture media (composition and preparation) 

Initiation and maintenance of callus and suspension culture; 

single cell clones 

Organogenesis; somatic embryogenesis; transfer and 

establishment of whole plants in soil 

Shoot tip culture: Rapid clonal propagation and production of 

virus free plant. 

Unit-II Embryo culture and embryo rescue. 

Anther, pollen and ovary culture for production of haploid 

plants and homozygous lines. 

Protoplast isolation, culture and fusion; selection of hybrid 

cells and regeneration of hybrid plants; symmetric and 

asymmetric hybrids, cybrids. 

Germplasm conservation: Cryopreservation and slow growth 

cultures. 

Chloroplast Transformation: Advantages, vectors, success 

with tobacco and potato. 

Unit-III Plant transformation technology: Basis of tumor formation, 

Mechanism of DNA transfer, Features of Ti and Ri plasmids, 

role of virulence genes, use of Ti and Ri as vectors, binary 

vectors, markers, use of reporter genes, 35S and other 

promoters, use of scaffold attachment regions, multiple gene 

transfers, particle bombardment, electroporation, 

microinjection 

Applications of plant transformation for productivity and 

performance: herbicide resistance, insect resistance, Bt 

genes, Non–Bt like protease inhibitors & amylase inhibitors, 
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virus resistance, nucleocapsid gene, disease resistance, PR 

(Pathogenesis Related) proteins, nematode resistance, abiotic 

stress, male sterile lines. 

 

Unit-IV Metabolic Engineering and Industrial Products: plant 

secondary metabolites, control mechanisms and manipulation 

of phenylpropanoid pathway, shikimate pathway, 

biodegradable plastics, therapeutic proteins, antibodies, 

edible vaccines  

Molecular Markers– RFLP maps, linkage analysis, RAPD 

markers, STS (Sequence Tagged Strands), microsatellites, 

SCAR (Sequence characterized amplified regions), SSCP 

(Single strand conformational polymorphism), AFLP, map 

based cloning, molecular marker assisted selection. 

Lab Course: 
1.  Preparation of culture media 

2.  To performe meristem/ bud culture, shoot multiplication & rooting 

phenomenon 

3.  To studyorganogenesis 

4.  To perform somatic embryogenesis 

5.  To study the process of plantlet acclimatization 

6.  To perform embryo culture 

7.  To study the process of anther culture development 

8.  Study of molecular markers 

9.  Extraction of DNA from plant cultures 

10.  Estimation and separation of DNA using agarose gel electrophoresis and 

spectrophotometer 

 

Recommended Books: 
MK Razdan Introduction to Plant Tissue Culture, 2

nd
 

Edition, Oxford & IBH Publishing Co. Pvt 

Ltd, 2010 

IK Vasil  Plant Cell and Tissue Culture; Springer 

Publication, 1994 

SS Bhojwani and MK Razdan Plant Tissue Culture; Elsevier 

TJ Fu, G Singh and WR Curtis  Plant Cell and Tissue Culture for the 

production of Food Ingredients. Kluwer 

Academic/ Plenum Press, 1999 

J Hammond, P McGarvey and V Yusibov Plant Biotechnology, Springer Verlag, 2000 

HS Chawla  Biotechnology in Crop Improvement, 

International Book Distributing Co., 1998 

HS Chawla  Introduction to plant biotechnology. Oxford & 

IBH Publishing Co. Pvt. Ltd., 2000 

BD Singh  Biotechnology- Expending Horizons. 1
st
 

Edition, Kalyani Publisher, Ludhiana, 2004 

Roberta H Smith Plant Tissue Culture: Techniques and 

Experiments, 2
nd

 Edition: Academic Press, 

2000 

Kyte L http://www.amazon.com/Plants-Test-Tubes-
Introduction-
Micropropagation/dp/0881923613/ref=pd_sim_b_1/184-
6352969-4068647 and Kleyn J  

Plants from Test Tubes: An Introduction to 

Micropropagation, 3
rd

 Edition, Timber Press, 

1996 

M Smith Plant Propagator's Bible, 1
st
 Edition, Rodale 
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Books, 2007 

MR Ahuja Micropropagation of Woody Plants, Springer, 

1993 

YPS Bajaj Trees III, Springer, 1991 

YPS Bajaj Trees IV, Springer, 1996 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 

Fourth Semester  

Paper III (Special Paper-A) Parasitology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Parasites and parasitism. The Infection process: Modes of Parasite transmission, 

invasion, migration within host, maintaining station, obtaining nutrients and 

resisting host attack. Concept of Disease: Inflammation and Repair, Degeneration, 

Necrosis. Mechanism of Disease transmission with particular reference to vectors. 

Vector control measures. 

 

Unit-II General organization and life cycle patterns of Protozoa; Epidemiology, 

pathogenesis, diagnosis and control of major human diseases, such as- Malaria, 

Leishmaniasis and Trypanosomiasis. 

 

Unit-III General organization and life cycle patterns of Trematodes and Cestodes; 

Epidemiology, pathogenesis, diagnosis and control of major human diseases, such 

as- Schistosomiasis and Hydatidosis.  Arthopod- related ectoparasitic diseases: 

Ticks, mites and flies. 

 

Unit-IV General Organization and life cycle patterns of Acanthocephala and Nematoda; 

Epidemiology, pathogenesis, diagnosis and control of major nematode diseases, 

such as- Ascariasis, Ancylostomiasis and Filariasis. Biology of plant parasitic 

nematodes. 

 

Lab Course: 
1.  Identification and comments on permanent mounts of parasitic organisms 

2.  Host examination for parasites; preparation of permanent slides and identification 

3.  Histology/Histopathology/Histochemistry by routine and differential staining 

4.  Biochemistry of parasites and pathophysiology of the hosts 

5.  Root knot nematodes: Extraction and isolation (Cobb’s sieving and decantation method and 

Baerman’s Funnel technique), preparation of perennial pattern mounts 

6.  Detection of blood parasites: Malarial parasite 

7.  Macroscopic and microscopic examination of stool samples, concentration methods 

 

Recommended Books: 
KD Chatterjee  Parasitology (Protozoology and Helminthology) in Relation to Clinical Medicine. 9

th
 

Ed. KD Chatterjee, 236 pages, 1973 

TC Cheng  General Parasitology. Second Ed., Academic Press College Division, University of 

California, 827 pages, 1986 
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CKJ Panicker Textbook of Medical Parasitology.Jaypee Brothers, Medical Publishers, 248 pages, 

2007 

TV Rajan Textbook of Medical Parasitology. BI Publications, New Delhi, 2009 

D Rollinson, and SI Hay, 

Ed. 

Advances in Parasitology; Volumes 1 to 78, Elsevier, 1963-2012.  

 

JD Smyth and DW 

Halton 

The Physiology of Trematodes.  Academic Press, Second Edition, 446 pages, 1983 

DJWyler,Ed. Modern Parasite Biology: Cellular, Immunological and MolecularAspects. WH 

Freeman and Company, New York, 2003 

 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 

Fourth Semester  

Paper III (Special Paper-B) Basic Chronobiology  

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Historical developments in chronobiology. Different types of geophysical and 

biological cycles with examples of circadian rhythms. Quantification of 

biological rhythms - Average, amplitude, phase, and period. Brief introduction to 

time series analysis. Methods of time series analyses: COSINOR, 

AUTOCORRELATION, FOURIER, MESA, CHI-SQUARE PERIODOGRAM. 

 

Unit-II Characteristics of circadian rhythm: Free-run, Temperature and nutrition 

compensation, and Entrainment. Zeitgeber Time (ZT) and Circadian Time (CT). 

After-effects and Aschoff's rule. Aging and circadian clocks. Photoperiodism. 

Plant Rhythms 

 

Unit-III Synchronization (=Entrainment) and masking. Entrainment by single light pulse, 

complete and skeleton photoperiods. Zeitgebers for circadian clocks. Key 

properties of a Zeitgeber. Photic and non-photic zeitgebers. Mechanisms of 

entrainment. Phase response curves (PRC), phase transition curves, strong and 

weak PRC.  

 

Unit-IV Circadian pacemakers in insects with special reference to Drosophila. 

Suprachaismatic nucleus as mammalian circadian clock. Multi-oscillatory 

organization: master and slave oscillators, morning and evening oscillators, 

pacemaker and peripheral oscillators. Adaptive significance of circadian 

rhythms. Social consequence of circadian rhythms. 

 

Lab Course: 
1.  Terminology in Chronobiology 

2.  Study of locomotor activity rhythm in suitable animal models 

3.  Actogram construction of locomotor activity of suitable animal models 

4.  Study of phase shift in circadian rhythmin a suitable variable, such as locomotor activity 

5.  Construction of Cosinor Curves using Mesor (M), amplitude (A) and acrophase/ peak () of circadian, 
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and other low and high frequency rhythms 

6.  Computation of period (τ), phase angle () 

7.  Circadian changes in volume of nuclei in onion peel (Allium cepa) cells (microscopic observation) 

8.  Observation of leaf movement of a plant on circadian and longitudinal time scales 

9.  Periodogram, amount of activity and spectral analysis of rhythm datausing TSA-Cosinor software 

 

Recommended Books: 
MJ Berridge Biochemical oscillations and cellular rhythms. The molecular bases of 

periodic and chaotic behaviour 

E Bunning  The physiological clock 

FH Columbus  Trends in chronobiology 

G Cornelissen & F Halberg Introduction to chronobiology 

JC Dunlap, JJ Loros& PJ DeCoursey Chronobiology: Biological timekeeping  

JC Hall  Genetics and molecular biology of rhythms in Drosophila and other 

insects 

PJ Lumsden& AJ Millar Biological rhythms and photoperiodism in plants  

JD Palmer  The living clock 

AK Pati Chronobiology: The dimension of time in biology and medicine; 

PINSA (Biological Sciences), December 2001 

AK Pati (Ed.) Chronobiology 

DS Saunders  An introduction to biological rhythms 

B Thomas & D Vince-Prue Photoperiodism in plants 

V Kumar (Ed.) Biological rhythms 

MK Chandrashekaran Time in the Living World 

AT Winfree The Geometry of Biological Time 

MC Moore-Ede, FM Sulzman, & CA 

Fuller  

The clocks that time us, Harvard University Press,1982 

DS Saunders Insect clocks, Pergamon, 2002 

 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 

Fourth Semester  

Paper IV (Special Paper-A) Immunology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Generation of diversity in BCR and TCR. Light and heavy chain gene 

recombination. Recombination Signal sequences. Heavy chain constant region 

genes. Class switching. Membrane and secreted immunoglobulins. Organization 

and arrangement of T-cell receptor genes. 

Unit-II Synthesis and production of immunoglobulins. Monoclonal antibody. Designer 

antibody.   Regulation of immune response by antigen, antibody, immune complex, 

MHC and cytokines. Immunity to infections. Immunological tolerance. Nutrition 

and Immune response. 

Unit-III Principles of Immunodiagnosis. Antigen-antibody interactions. Precipitation 

reactions. Haemagglutination. Complement fixation test. Direct and Indirect 

immunofluorescence. Radio labeled and Enzyme linked assays. Immunoblotting. 

Isolation of pure antibodies. Assay for complement. Isolation of lymphocyte 
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population. Effector cell assays. Flow cytometry. Plaque forming cell assay, 

ELISPOT assay, lymphocyte stimulation test, migration inhibition assays, 

cytotoxic assay. Immunodiagnosis of parasitic diseases.  

 

Unit-IV Immunoprophylaxis: Principles of vaccination. Immunization practices. Vaccines 

against important bacterial, protozoan and parasitic diseases. DNA vaccines; 

passive prophylactic measures. Viral vaccines and antiviral agents. Parasite 

vaccines. 

 

Lab Course: 
1.  Preparation of Parasite Antigen and analysis by PAGE 

2.  Immunizations and production of antibody 

3.  Antigen antibody reaction by Double Diffusion, Counter current and IEP, RID and EIA 

4.  Western Blot Analysis 

5.  Immunodiagnosis using commercial kits 

 

Recommended Books: 
RA Goldsby, TJ Kindt and BA 
Osborne 

Kuby’s Immunology  

E Benjamini, R Coico and G 
Sunshine 

Immunology-A short Course 

Roitt, Brostoff and Male Immunology 

William Paul Fundamentals of Immunology 

Stewart Snell Immunology, Immunopathology and Immunity 

Elgert Understanding Immune System 

 

 

 

 

 
January 2020 – June 2020 

M.Sc. Bioscience 

Fourth Semester  

Paper IV (Special Paper-B) Applied Chronobiology 

 
Each theory paper will have questions divided into four sections, A, B, C & D. Section A will have 20 MCQ of 1 mark each 

covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, of 2 marks each to be 

answered in two to three lines. Section C will have 8 questions, two from each unit, of 3 marks each. The question has to be 

answered in about 75 words. Section D will have 4 questions, one from each unit with internal choice, of 5 marks each. The 

question has to be answered in about 150 words 

Unit-I Molecular mechanisms underlying clock functions in organisms: Autoregulatory 

transcriptional feedback loops; Circadian clock mutant types in Drosophila (per, 

tim, dbt, dclock, cycle, vrille, pdf, lark, takeout), Neurospora, cyanobacteria, 

mouse, and humans. Temporal expression pattern of clock genes, Regulation of 

expression of clock genes, Expression patterns under constant light and darkness; 

Autonomous functions of clock genes in peripheral tissues. Techniques involve in 

molecular mechanism of clock functions. 

 

Unit-II Human circadian organization: Methods to study human circadian rhythm; Free-

running rhythms in humans, Constant routine protocol, and Forced 

desynchronization protocol. Cronotypes and its assiment methods. Marker 
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rhythms in humans: Core body temperature (CBT), melatonin, and cortisol. Sleep-

wake alertness and performance rhythms in humans. 

 

Unit-III Circadian rhythms and human health: Chronopharmacology; Basics of 

chronopharmacology – clinical chronopharmacology – circadian dependence of 

drug pharmacokinetics. Chronotherapy; Application of chronotherapy in treatment 

of cancer, cardiovascular diseases, allergies, asthma, and circadian rhythm sleep 

disorders (for example, DSPS and ASPS) & mood disorders (SAD).  

 

Unit-IV Circadian rhythms in occupational and travel stresses: Shift work; Types of shift 

system, direction and frequency of shift rotation, Effect on rhythm parameters, 

Desynchronization of circadian rhythm, Consequences on sleep, Psychosocial 

problems, Clinical and non-clinical problems. Shift work tolerance/ intolerance. 

Shift optimization: Nap, Bright light therapy, Melatonin therapy.  

Jet lag: Consequences of jet lag; direction asymmetry & variable asymmetry; 

Approaches to jet lag alleviation. 

Sports Cronobiology. 

Lab Course: 
1.  Study of circadian rhythms in objective/subjective variables in human subjects. 

2.  Chronotyping in human population. 

3.  Study of circadian rhythm in the rest-activity of humans by using wrist actigraphy. 

4.  Study of circadian rhythm in blood pressure of humans by using Ambulatory Blood Pressure 

Monitor. 

5.  Circadian variations in RBC and WBC in suitable animal models. 

6.  Circadian rhythm in cortisol and melatonin by ELISA 

 

7.  Computation of mid-sleep and social jetlag 

8.  Observation of functional status of in-built alrm clock in humens. 

 Recommended Books: 
JC Dunlap, JJ Loros& PJ 

DeCoursey 

Chronobiology: Biological timekeeping  

JC Hall  Genetics and molecular biology of rhythms in Drosophila and other insects 

WJM Hrushesky Circadian cancer therapy 

BG Katzung Basic and clinical pharmacology 

G Klein and P Becker  Farewell to the internal clock: a contribution in the field of Chronobiology 

AK Pati Chronobiology: The dimension of time in biology and medicine; PINSA 

(Biological Sciences), December 2001 

AK Pati, Ed. Chronobiology 

TT Postolache Sports Chronobiology: An issue of clinics in sports medicine  

D Purves et al. Molecular mechanisms of biological clocks 

PH Redfern and B Lemmer Physiology and pharmacology of biological rhythms 

R Refinetti Circadian Physiology 

A Reinberg Clinical chronopharmacology: Concepts, kinetics, applications 

A Sehgal  Molecular biology of circadian rhythms  

LE Scheving Chronobiotechnology and chronobiological engineering 

Y Touitou et al. Handbook of medical chronobiology 
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Pt. Ravishankar Shukla University, Raipur 
M. Sc. BIOCHEMISTRY  

Scheme and Syllabi of Examination for SESSION 2018-20 
 

July 2018-December 2018 
 First Semester Marks  

Credit Paper Title of Paper (External) (Internal)* 

I Cell Biology  80 20 4 

II Biomolecules   80 20 4 

III Microbiology 80 20 4 

IV Biology of Immune System 80 20 4 

LC-I Lab Course I (Based on paper I & II) 80 20 2 

LC-II Lab Course II (Based on paper III & IV) 80 20            2      

 Total 600 20 

January 2019-June 2019 

 Second Semester Marks  
Credit Paper  Title of Paper (External) (Internal)*  

I Genetics and Molecular Biology 80 20 4 

II Bioenergetics & Metabolism 80 20 4 

III Instrumentation and Molecular Techniques   80 20 4 

IV Biometry, Computer and Scientometry 80 20 4 

LC-I Lab Course I (Based on paper I & II) 80 20 2 

LC-II Lab Course II (Based on paper III & IV) 80 20            2      

 Total 600 20 

July 2019-December 2019 

 Third Semester Marks  
Credit Paper No. Title of Paper (External) (Internal)* 

I Genetic Engineering 80 20 4 

II Plant Physiology and Biochemistry 80 20 4 

III Nutritional and Environmental Biochemistry 80 20 4 

IV Enzymology  80 20 4 

LC-I Lab Course I (Based on paper I & II) 80 20 2 

LC-II Lab Course II (Based on paper III & IV) 80 20            2      

 Total 600 20 

January 2020-June 2020 

 Fourth Semester Marks  
Credit Paper No. Title of Paper (External) (Internal)* 

I Plant Biotechnology 80 20 4 

II Seed Science Technology 80 20 4 

III Special Paper-A: Clinical Biochemistry and 

Endocrinology 

Special Paper-B: Nutraceuticals and 

Functional Foods 

80 20 4 

IV Special Paper-A: Advanced Immunology, 

diagnostics and prophylaxis 

Special Paper-B: Bioinformatics 

80 20 4 

LC-I Lab Course I (Based on paper I & II) 80 20 2 

LC-II Lab Course I (Based on paper III & IV) 80 20            2      
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 Total 600 20 

 OR    

 Project 

Work** 
Dissertation 240 60 11 

 Seminar based on Projects 160 40 6 

 Viva-voce 80 20 3 

  Total  600 20 

  Grand Total  2400 Credit: 
80 

 

Important Note: 
Each theory paper will have questions divided into four sections, A, B, C & D.  
Section A will have 20 MCQ of 1 mark each covering whole syllabus. Section B will 
have 8 very short answer questions, two from each unit, of 2 marks each to be 
answered in two to three lines. Section C will have 8 questions, two from each 
unit, of 3 marks each. The question has to be answered in about 75 words. 
Section D will have 4 questions, one from each unit with internal choice, of 5 
marks each. The question has to be answered in about 150 words. 
 

Continuous evaluation of Performance* 
Each student will be evaluated continuously throughout the semester. There will 
be a class test based on each theory paper. The full marks will be 10 for each 
paper. There will be a poster/oral presentation based on each theory paper. The 
full marks will be 10 for each presentation. Each student will be required to submit 
a brief write-up (not more than 15-20 pages) on his/her poster/oral presentation. 

 
Project Work** 

A student of IV semester will have the choice to opt for project work in lieu of four 
theory papers and two lab courses provided he/she secure at least 75% or more 
marks in aggregate in semester I and II. The project has to be carried out in 
recognized national laboratories or UGC-recognized universities. No student will 
be allowed to carry out project work in private laboratories/ college/ institutions, 
excluding the colleges recognized as research centers by the RDC of Pt. 
Ravishankar Shukla University, Raipur. The valuation of all the projects will be 
carried out by an external examiner and HoD of UTD or its nominee at the UTD 
Centre. 

 

Scheme for Lab Course (for each Semester)      Maximum Marks 100  
1- Major exercise based on paper I             20 
2- Minor exercise based on paper I             10 
3- Major exercise based on paper II            20 
4- Minor exercise based on paper I I            10 
5- Spotting/ Interpretation*               10 
6- Viva-voce                   10 
7- Sessional  [Internal]                20       

Total                      100 
 

* A student will be required to interpret on the displayed item/material 
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M. Sc. Biochemistry 
FIRST SEMESTER (July 2018 – December 2018) 

PAPER - I: CELL BIOLOGY [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT-I Molecular organization of membranes - Asymmetrical organization of lipids, 
proteins and carbohydrates. Membrane transport: Passive transport, Osmosis, 
ion channels, membrane pumps and, Active transport: ATP-powered pumps-
types, properties and mechanisms, electrical properties of membranes. 

 

UNIT-II Protein trafficking: Transport of proteins into mitochondria, chloroplast, 
endoplasmic reticulum and nucleus. Transport by vesicle formation: exocytosis, 
endocytosis and its molecular mechanism. 

 

UNIT-III Cell signaling: Signaling via G-protein linked and enzyme linked cell surface 
receptors, MAP kinase pathways.  

Eukaryotic cell division cycle: different phases and molecular events, regulation 
and control of cell cycle. Oncogenes: retinoblastoma, E2F and p53 proteins.     

Apoptosis: regulation by CASPases and formation of apoptosome. Pro- and 
anti-apoptotic factors. 

 

UNIT-IV States of chromosomes during cell cycle. Mitotic chromosome. Organization of 
genes in chromosomes. Banding pattern of chromosomes. Lampbrush and 
Polytene chromosomes. DNA packaging: Chromatin, nucleosomes, 
heterochromatin and euchromatin. 

Lab Course: 
1. Study of chromosome behaviour during Mitosis and meiosis (Onion / Garlic root tips, Onion 

buds, human lymphocytes, rat or bird testis /grass hopper testis or any other materials). 

2. Calculation of mitotic index in growing Onion / Garlic root tips 

3. Squash preparation: Polytene chromosome (in chironomus / Drosophila or other insect 

salivary gland) and Barr body (in buccal epithelial cells). 

4. Demonstration of secretory granules in the salivary gland cells of insect. 

5. Demonstration of mitochondria by vital staining. 

6. Study of permanent slides.  

7. Estimation of DNA 

8. Estimation of RNA 

9. Sub-cellular fractionation and marker enzymes 

10. Identification of biomolecules in different tissues by histochemical techniques 
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11. Preparation of mitotic plate by carmine squashing method and phase identification. 

12. Demonstration of the nuclear matrix networks in onion cells. 

13. Study of the effect of chemical agents on chromosomes plant cells. 

14. Isolation of protoplast, measurement of cell density plating efficiency. 

15. Preparation of Karyotype of metaphase plate. 

16. Preparation of Meiotic plate and determination of phases. 

17. Computation of Chaisma frequency and Terminalization of phases.  

18. Micrometry and Camera Lucida drawings. 
 
Books Recommended: 

H. Lodish, A. Berk, S L Zipursky, P. Matsudaira Molecular Cell Biology    
D. Baltimore, and James Darnell.  

B. Alberts, D. Bray, K. Hopkin, A. Johnson   Essential of Cell Biology     
H. Lodish, A. Berk, C. A. Kaiser & M. Krieger Molecular cell Biology   
B. Alberts, A. Johnson, J. Lewis and M. Raff  Molecular Biology of the Cell   
Gerald Karp          Cell and Molecular Biology    

Concepts and experiments   

 
 

M. Sc. Biochemistry 
FIRST SEMESTER (July 2018 – December 2018) 

PAPER – II: Biomolecules [Credit: 4 and Maximum Marks: 80]  

  
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 

UNIT-I   Classification and function of Carbohydrates, Lipid: 
 Carbohydrate: Monosaccharides, homo and hetero-polysaccharides, Peptidoglycan 

glycoproteins and liposaccharide. 
 Lipids: Simple; cholestrol and complex; phospholipids and TAG 
 

UNIT-II Classification and functions of amino acids, Synthesis of peptides, Proteins- properties, 
secondary, tertiary and quaternary structure of proteins, Ramchandran plot. 
Nucleic Acid: Purine and pyrimidine, DNA-types, linking number, RNA-types. 

 
UNIT-III Enzyme: apoenzymes, cofactors, coenzymes, active site, factors contributing to the 

catalytic efficiency of enzyme; enzyme kinetics- Michaelis-Menten equation, 
determination of Km, enzyme inhibition, allosteric enzymes, isoenzymes, multienzyme 
complexes 

 
UNIT-IV Structure and biological role of: 

Porphyrins in biology, structure of hemoglobin and chlorophyll   
Animal hormones: protein, peptide and steroid hormones. 
Vitamins:  fat and water soluble. 

 
Lab Course: 

1. Specific tests for sugars, amino acids and lipids 
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2. Formal titration of amino acids 
3. Estimation of proteins using ninhydrin and biuret method 
4. Estimation of sugar by anthrone and Folin-Wu method. 
5. Saponification value and iodine number of fat. 
6. Estimation of ascorbic acid. 
7. Achromic point determination using salivary amylase 
8. Effect of ions on salivary amylase activity. 
9. Enzyme assay and kinetics (ex. Amylase, Protease) 

 
Books Recommended: 

Nelson, Cox and Lehninger    Principles of Biochemistry        
G. Zubay          Biochemistry           
Stryer          Biochemistry           
Garrett and Grosham     Biochemistry           
West, Tood, Mason & Bbruglen    Text book of biochemistry        
White, Handler & Smith      Biochemistry-clinical application    
D. Voet and J C Voet      Biochemistry    

 

M. Sc. Biochemistry 
FIRST SEMESTER (July 2018 – December 2018) 

PAPER – III: Microbiology [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT-I General characteristics of fungi, classification of fungi, life cycle of selected fungal 
genus (Aspergillus, Pencillium, Fusarium and Mucor). Economic importance of fungi. 
Fungi and bioremediation, parasitism, mutualism and symbiosis with plants and 
animals. Heterothallism, sex hormone in fungi, Mycorrhiza, VAM.  
Algae: Distribution, classification, reproduction, ecology and importance.   
 

UNIT-II Morphology and ultra structure of bacteria:  
Morphological types, cell wall of archaebacteria, gram negative, gram positive 
eubacteria. 
Cell membranes – structure, composition and properties. Structure and function of 
flagella, cilia, pili, gas vesicles.  
Cyanobacteria, protozoa, mycoplasma and Rickettsia. 
Gene transfer mechanisms: transformation, transduction, conjugation and 
transfection.  
Plasmids: F- factors, colicins and col factors, plasmids as a vector for gene cloning. 
 

UNIT-III Nutritional types (autotrophs, heterotrophs, phototrophs, chemotrophs), growth 
curves, measurement of growth, factors affecting growth, generation time, growth 
kinetics.  
Batch and continuous culture, asynchronous, synchronous culture.  
Basis of microbial classification, classification and salient feature of bacteria according 
to Bergey’s manual of determinative bacteriology, cyanobacteria, prochlorons and 
cyanelles. 
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UNIT-IV Viruses: Structure and classification of viruses; General Concepts: Viral genome, 

capsids, envelopes, viroids and prions).  
Virus reproductions: Lysogeny and Lytic phase,  
Bacteriophages and their types. 
General Introduction to Plant and animal viruses (TMV, HIV, Hepatitis virus, H1N1 
virus, Small Pox virus), hemorrhagic viral fever, Route of transmission of viruses, 
Laboratory diagnosis and treatment, Antiviral therapy. 

 
Lab Course: 
   1. Glassware preparation and sterilization techniques- wet heat- dry heat-  
    filter types- laminar flow chamber types- CDC- safety levels. 

2. Preparation of liquid & solid media, plating, pouring, inoculation and incubation for growth 
of microorganism 

3. Methods of obtaining pure culture of microorganisms (a) streak plate (b) Pour plate, and (c) 
spread plate methods 

4. Microscopic examination of the microorganisms, identification and staining methods 
5. Micrometery and camera lucida drawings 
6. Study of bacterial growth by turbiditimetry/ spectrophotometry  
7. Biomass measurement for fungi 
8. Isolation and enumeration of microorganisms from soil by serial dilution agar plating 

method. 
9. Enumeration of viruses by plaque assay technique. 
10. Motility of bacteria by hanging drop technique. 

 
Books Recommended: 

Microbiology       L.M. Prescott, J.P. Harley and D.A. Klein  
General Microbiology    RY Stanier, J L Ingrahamana, ML Wheelis & P. R. Painter  
Principles of Microbiology   R.M. Atlas 
Microbiology       Peleczar, Chan & Krieg. 
General Virology      Luria, Darnell, Baltimore and Campell. 
Introduction to Mycology   CJ Alexopoulos and CW Mims  

Principles of Virology:     S. J. Flint,V. R. Racaniello, L. W. Enquist, V. R. Rancaniello,  
      Molecular Biology, Pathogenesis, . M. Skalka 
      and Control of Animal Viruses. 

 

M. Sc. Biochemistry 
FIRST SEMESTER (July 2018 – December 2018) 

PAPER – IV: Biology of Immune System [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT-I Innate immune mechanism and characteristics of adaptive immune response. Cells of 
immune system: Hematopoisis and differentiation, mononuclear cells and 
granulocytes, antigen presenting cells.  
Primary and Secondary lymphoid organs and tissues.  
Ontogeny and phylogeny of lymphocytes. Lymphocyte traffic. 
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UNIT-II Antigen receptor molecules: B-cell receptor complex, Immunoglobulin- structure, 

types and function. T-cell receptor complex. Major Histocompatibility Complex- types, 
structural organization, function and distribution. Transplantation and Rejection. 
Complement system. 

   
UNIT-III Antigens: nature of antigens, factor affecting immunogenicity, Haptens and super 

antigens. Antigenic determinants. Recognition of antigens by T and B cell.  
Antigen processing. Role of MHC molecules in antigen presentation and co-stimulatory 
signals. Antigen and antibody interaction. 

 
UNIT-IV Cell mediated immune response. Cytokines and interleukins- structure and function. 

Immunity to infections. Hypersensitive reactions and their types.  
Immunodeficiency disorders. Autoimmunity 

 
Lab Course: 
    1. Identification of cells of immune system 

2. Separation of mononuclear cells by Ficoll-Hypaque 
3. Identification of Lymphocytes and their subsets 
4. Lymphoid organs and their microscopic organization 
5. Isolation and purification of Antigens 
6. Purification of IgG from serum 
7. Estimation of Levels of gamma globulins and A/G ratio in blood 
8. Antigen antibody interaction 

 
Books Recommended: 
   Kuby’s Immunology     R.A. Goldsby, T. J Kindt and B. A. Osborne 

Immunology- A short Course  E. Benjamini, R. Coico and G. Sunshine 
Immunology       Roitt, Brostoff and Male 
Fundamentals of Immunology  William Paul 
Immunology       Tizard 
Immunology       Abbas et al 

 

M. Sc. Biochemistry 
SECOND SEMESTER (January 2019 – June 2019) 

PAPER – I: Genetics and Molecular Biology [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 

UNIT- I  Gene mapping methods: Linkage maps, tetrad analysis, mapping with 
molecular markers, mapping by using somatic cell hybrids, development of 
mapping population in plants, complementation analysis. 
Mutation: Types, mutagens and detection. 
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Mutant types – lethal, conditional, biochemical, loss of function, gain-of-
function, germinal verses somatic mutants, insertional mutagenesis. 
 

UNIT-II  DNA  replication in eukaryotes and prokaryotes : enzymes  involved, replication 
origin and replication fork, fidelity of replication, extrachromosomal replicons.  
DNA damage and repair mechanisms: Repair of Base-excision, Nucleotide 
excisions, Mismatch and Double Strand. p53 and p21.  

 

UNIT-III  RNA synthesis  and processing: enzymes  involved, formation  of initiation  
complex,  transcription  activator  and  repressor,  elongation,  and  
termination,  RNA  processing, capping, RNA  editing,  splicing,  and 
polyadenylation, RNA transport. 

 

UNIT-IV Protein synthesis and processing: Ribosome, formation of initiation complex, 
initiation factors, elongation and elongation factors and their regulation, 
termination.  
Aminoacylation of tRNA,  tRNA-identity,  aminoacyl tRNA  synthetase, and 
translational proof-reading, translational inhibitors.  
Post Translational modification of proteins.  

Lab Course: 
1. Isolation, purification and estimation of RNA 

2. Isolation, purification and estimation of DNA 

3. Determination of Tm of nucleic acid 

4. Fraction of poly (A) RNA 

5. Restriction Mapping  

6. Restriction Digestion 

7. Ligation 

8. DNA molecular size determination 

 
Books Recommended: 

Molecular Cell Biology     H. Lodish, A. Berk, SL Zipursky, P. Matsudaira, D. Baltimore, and  
James Darnell. 

Essential Cell Biology     B. Alberts, D. Bray, K. Hopkin and A. Johnson  
Molecular Biology of the Cell   B. Alberts, A. Johnson, J. Lewis and M. Raff  
Cell and Molecular Biology   Gerald Karp 
: Concepts and experiments 
Molecular Biology of the Gene   JD Watson et al. 
Molecular Biology of the Cell  John Wilson, Tim Hunt  
 The Problems 
Molecular Biology of the Cell   Bruce Albert’s, Alexander Johnson, Julian Lewis,  

Martin Raff, Keith Roberts, Peter Walter  
Genes VIII        Benjamin Lewin 

 

 
M. Sc. Biochemistry 

SECOND SEMESTER (January 2019 – June 2019) 

PAPER – II: Bioenergetics & Metabolism [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
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of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 

UNIT-I     First and second laws of thermodynamics. Gibbs free energy G, free energy change ∆G, 
endergonic & exergonic reactions. Standard state free energy changes-∆G, ∆G0 and 
∆G’0, Relationship between equilibrium constant and ∆G’o, Feasibility of reactions. ATP-
Structure, properties and energy currency of the cell, Importance of Coupled 
reactions, other high energy compounds. 

 
UNIT-II Carbohydrate metabolism:  Glycolysis, Kreb’s cycle, glycogenolysis, glycogenesis, 

pentose phosphate pathway, gluconeogenesis, and glyoxylate pathway. Regulation of 
carbohydrate metabolism. 

 
UNIT-III Electron transport and oxidation phosphorylation: electron carriers, complexes I to IV, 

substrate level phosphorylation, mechanism of oxidative phosphorylation. Shuttle 
system for entry of electron.  
Biosynthesis and degradation of Lipids. Regulation of lipid metabolism 

 
UNIT-IV Nitrogen Assimilation: Overview of Nitrogen in biosphere and uptake by organism. 

      Biosynthesis and degradation of amino acids. Regulation of amino acid metabolism 
             Biosynthesis and degradation of purine and pyrimidine nucleotides. 
 
Lab Course: 

1. Protein estimation by Lowry, Bradford and Spectrophotometric method 
2. Estimation blood cholesterol 
3. Estimation of sugar by Nelson- Somagy and Benedict’s reagent 
4. Isolation and estimation of lipid from seeds and egg.   
5. Estimation of inorganic and total phosphorus by Fiske-Subba Rao method 
6. Assay of   phosphatases in blood and seeds 
7. Urease estimation in plant tissues 

 
Books Recommended: 

Principles of Biochemistry      Nelson, Cox and Lehninger 
Biochemistry          G. Zubay 
Biochemistry          Stryer 
Biochemistry          Garrett and Grosham 
Text book of biochemistry      West, Tood, Mason & Bbruglen 
Biochemistry          White,Handler & Smith 
Biochemistry with clinical application  D. Voet and J C Voet 
Enzymes           Dixon and Webb  
Fundamentals of Enzymology     Price and Steven 
Practical biochemistry       Plummer 
Enzyme biotechnology       G. Tripathi   
Enzyme Reaction Mechanism     Walsh 
Enzyme catalysis and regulation    Hammes 
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M. Sc. Biochemistry 
 

SECOND SEMESTER (January 2019 – June 2019) 

PAPER- III: Instrumentation and Molecular Techniques 
[Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 

UNIT-I Centrifugation: Principle, techniques. Preparative, analytical and ultracentrifuges, 
sedimentation coefficient and factors affecting sedimentation coefficient. Application 
of centrifugation. 
Photometry: Basic principles of colorimetry, UV- visible spectrophotometry & IR- 
spectrophotometry. Spectroflurometry 
Atomic absorption spectroscopy: Principle, Instrumentation and applications 

 
UNIT-II Microscopic techniques: light microscopy,  phase-contrast microscopy, scanning and 

transmission electron microscopy, different fixation and staining techniques for EM, 
freeze-etch and freeze-fracture methods for EM, image processing methods in 
microscopy. 
 

UNIT-III Chromatography: Paper and Thin Layer Chromatography. Gel filtration, Ion exchange 
chromatography and Affinity chromatography. Gas-liquid chromatography and HPLC. 
Histochemical and immunotechniques: Detection of molecules using ELISA, RIA, 
western blot, immunoprecipitation, flow cytometry and immunofluorescence 
microscopy, detection of molecules in living cells, In situ localization; FISH and GISH. 

 
UNIT-IV Electrophoresis: Agarose, PAGE, 2D-E.  

Radioactivity: GM counter, liquid Scintillation counter, solid Scintillation counter, 
gamma counters. 
Lyophilization: Principle, instrumentation and applications. 
Microtomy: types, principle and applications 

 
 
 
Lab Course: 

 Verification of Beers Law 

 Determination of absorption maxima 

 Quantitative determination, Enzyme kinetics 

 Amino acid and carbohydrate separation by paper and TLC 

 Ion exchange and gel filtration chromatography 

 SDS Polyacralamide Gel Electrophoresis 

 DNA electrophoresis 

 Isoenzymes 

 Separation of sub-cellular organelles by differential centrifugation. 

 Isolation of DNA and Agarose gel Electrophoresis 

 Amplification of RAPD and AFLP markers. 
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 Isolation of RNA and Electrophoresis of RNA on denaturing gels. 

 cDNA synthesis and cloning 

 Isolation of Protein and SDS-PAGE 

 In vitro DNA ligation, transformation of E. coli 

 Characterization of transformants: DNA gel electrophoresis, Restriction map analysis 

 

Books Recommended: 

  K Wilson and John Walker Practical Biochemistry: Principles & Techniques 

  RF Boyer Biochemistry Laboratory: Modern Theory & 

Techniques 
  S Carson, H Miller and D Scott Molecular Biology Techniques: A Classroom 

Laboratory 

Manual 
  TC Ford and J. M. Graham An Introduction to Centrifugation 

  R Baserga and D Malamud Autoradiography: techniques and application 

  T Chard An Introduction to Radioimmunoassay and Related 

Techniques , Volume 6 
  MD Bruch NMR Spectroscopy Techniques 

  BA Wallace and R William Modern Techniques for Circular Dichroism and 

Synchrotron Radiation, Volume 1 
  J Sambrook, EF Rritsch and I 

Maniatis 
Molecular cloning: A Laboratory Manual 

  PD Dabre Introduction to Practical Molecular Biology 

  JD Watson, NH Hopkins, JW Roberts, 

JA Steitz and AM Weiner 
Molecular Biology of Gene (4th Edition) 

  J Darnell, H Lodish and D Baltimore Molecular Cell Biology (2nd Edition) 

  B Alberts, D Bray, J Lewis, M Raff, K 

Roberts and JD Watson 
Molecular Biology of the Cell (2nd Edition) 

  Benjamin Lewin Gene VII 

  JM Walker and R Rapley Molecular Biology and Biotechnology 

  SB Primrose Molecular Biotechnology 

  

M. Sc. Biochemistry 
SECOND SEMESTER (January 2019 – June 2019) 

PAPER- IV: BIOMETRY, COMPUTER AND SCIENTOMETRY 
[Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
Unit-I  Introduction to biostatistics. Types of biological data: data on different scales.  

Frequency distributions. Cumulative frequency distributions. Random sampling.  
Parameters and statistics. Measures of central tendency and dispersion: Mean,  
Median, Mode, Range, Variance and Standard deviation. Coefficient of variation.  
The effects of coding data. Data transformations: Log-transformation, Square-root 
transformation and Arcsine transformation. Distribution: normal & binomial.  
Probability: Basic laws of probability, addition law, multiplication law. Probability and 
frequency.  
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Unit-II  Statistical errors in hypothesis testing. Testing goodness of fit: Chi-square goodness of  
fit.  Heterogeneity Chi-square.  The  2  x  2  contingency  table.  One sample hypothesis.  
Two-sample hypothesis.  Testing for  difference  between  two  means  (t-test).  
Testing for  difference  between  two  variances  (F-test).  The paired sample t-test.  
Multiple-sample hypothesis (ANOVA):  Single factor and two factors ANOVA.  Multiple  
comparisons:  Duncan’s  multiple-range  tests.  Simple linear regression.  Regression  
vs.  Correlation.  Regression  equation.  Interpretations  of regression functions. Simple 
linear correlation. The correlation coefficient.   

  
Unit-III Introduction to MS-Office software: Word processing; creating new document, editing 

documents, adding graphics to documents, Word tables. Management of Workbook & 
Worksheets; Applications, Features, Using formulas and functions, Features for 
Statistical data analysis, Generating charts/ graph. Presentation software; Working in 
PowerPoint, Creating new presentation, working with slides.  

  
Unit-IV   Introduction to Internet and Applications. Basics of internet, e-mailing, Search engine 

– Google and Yahoo; Pub med, Scopus, Web of Science, Google Scholar, Indian Citation 
Index, Science Citation Index (SCI), h-index, i-10-index. Journal Impact Factor (JIF). 
Introduction to Plagiarism and Cyber laws. 

  
Lab Course:  

1.    Exercises for data distribution  
2.    Exercises for computation of measures of central tendency  
3.    Exercises for computation of measures of variability  
4.    Computation of correlation coefficient, r, and regression constants  
5.    Data analysis by ANOVA and multiple-range tests  
6.    Hypothesis testing by t-test, F-test, and Chi-square test   
7.    Graphical presentation of data using a suitable package  
8.    Statistical analysis of a data using a suitable package  
9.    Preparation of document using a suitable package  
10.  Preparation of slides using a suitable package 

 
Books Recommended: 
    Campbell RC       Statistics for biologists  

Zar JH         Biostatistical Analysis  
Wardlaw AC         Practical Statistics for Experimental Biologists 
Snedecor GW & Cochran WG     Statistical Methods  
Sokal RR & Rohlf FJ      Introduction to Biostatistics  
Sumner M        Computers: Concepts & Uses  
White R         How Computers Work  
Cassel P et al.       Inside Microsoft Office Professional  
Coleman P and Dyson P     Mastering Internets  
Gralla P         How the Internet Works  
Shelly GB, Vermaat ME,    Microsoft 2007: Introductory Concepts & Techniques  
 Cashman  TJ  
Habraken J        Microsoft Office 2003 All in One  

             Microsoft Office 2010 In Depth  
Gilmore B        Plagiarism: Why it happens, How to prevent it?  
Buranen L & Roy AM     Perspectives  on  Plagiarism  &  Intellectual  Property   

in a  Post-Modern World  
Kumar Anupa P       Cyber Law  
Sood V         Cyber Law Simplified 
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M. Sc. Biochemistry 
THIRD SEMESTER (July 2019 – December 2019) 

PAPER – I: Genetic Engineering [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT- I  Molecular tools and their applications: restriction enzymes, modification enzymes. 

Molecular techniques: gel electrophoresis, polymerase chain reaction, DNA 
sequencing, DNA microarray. 

 
UNIT-II  Gene cloning vectors: plasmids, lambda phage as vector, M13 phage as vector, 

cosmids, artificial chromosomes (BAC, PAC, YAC). 

Library: 

1. Genomic library: genomic DNA library construction and screening methods. 

2. cDNA library:   cDNA library construction and screening.  

Study of gene regulation: reporter assays. 

Expression strategies for heterologous genes: vector engineering and codon 
optimization, host engineering, in vitro transcription and translation. 

 
UNIT-III Processing of recombinant proteins: recombinant proteins purification, refolding, 

characterization and stabilization 

Site directed mutagenesis, protein engineering, Gene knockout technique   

 

UNIT-IV 1st generation- RFLP, RAPD, 2nd generation- AFLP, SSR, STS (Sequence Tagged Strands), 

microsatellites, SCAR (Sequence characterized amplified regions), 3rd generation- SNP, 

SSCP (Single strand conformational polymorphism), 4th generation- DArT. 

Hybridization techniques: western blot, northern blot, southern blot. 
 
 

 
Lab Course: 

1. Bacterial culture and antibiotic selection media. Preparation of competent cells  
2. Isolation of plasmid DNA. 
3. Isolation of Lambda phage DNA. 
4. Quantitation of nucleic acids. 
5. Agarose gel electrophoresis and restriction mapping of DNA. 
6. Construction of restriction map of plasmid DNA. 
7. Cloning in plasmid/phagemid vectors. 
8. Isolation of RNA. 
9. Synthesis of cDNA. 

   10. RAPD analysis by PCR. 

   
Books Recommended: 
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 Genes VIII            Benjamin Lewin 
An Introduction to Genetic Engineering   DST Nicholl 
Principles of Gene Manipulation and Genomics SB Primrose and Richard  
Gene Cloning and Manipulation      CJ Howe 
Genetic Engineering (Genetics and Evolution)  R Hodge 
Introduction to Biotechnology &     AJ Nair 
 Genetic Engineering 
Genetic Engineering         A Kumar & N Garg 
Biotechnology & Genetic Engineering    L Yount 
DNA Microarrays & Gene Expression: from  P Baldi & G Wesley 

    Experiments to Data Analysis and Modeling  
DNA Sequencing (Intro. to Biotechniques)   L Alphey 
Plant transformation Technologies     CN Stewart, A Touraev, V Citovsky & T Tzfira 
Application of Plant Biotechnology: In vitro  A Kumar and SK Sopory 

Propagation, Pant Transformation and  
Secondary Metabolite Production 

Genetic Transformation of Plants     JF Jackson & HF Linskens 

Transgenic Plants: Methods & Protocols  L Pena 
 

M. Sc. Biochemistry 
THIRD SEMESTER (July 2019 – December 2019) 

PAPER- II: Plant Physiology and Biochemistry [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT- I  Sensory photobiology - Structure, function and mechanisms of action of 
phytochromes, cryptochromes and phototropins; stomatal movement; 
photoperiodism and biological clocks. 

 Organization of shoot and root apical meristem; shoot and root development 
 
UNIT-II  Photosynthesis: Light absorption and energy conversion, photosystems I and II, ATP 

synthesis, Assimilation of carbon in C3, C4 and CAM pathways, Photorespiration 
 
UNIT-III Phytohormones: Structure, biosynthesis, molecular mechanisms of Auxin, 

Gibberellins, Cytokinin,  Abscisic acid and Ethylene, Brassinosteroids. 
 
UNIT-IV Senescence and Programmed cell death: Senescence; Metabolism and regulation of 

pigment and nucleic acid, PGR regulation, SAG. PCD; Formation of TE and mobilization 
of cereal endosperm, Formation of aerenchyma.  Signal transduction and PCD 

 
 
Lab Course: 

1. Spectrophotometric determination of chlorophyll-a, chlorophyll-b and total chlorophyll in 
young, mature and senescent leaves. 

2. Kinetin estimation by cucumber cotyledons expansion bioassay. 
3. Auxin bioassay using wheat coleoptiles. 
4. GA bioassay by inducing de-novo synthesis of Amylase in de-embryonated seeds of wheat. 
5. Estimation of mono, di and total phenols in the young and aged leaves. 
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6. Estimation of Guaiacol peroxidase activity in fresh and aged seeds. 
7. Determination of Superoxide dismutase levels in the healthy and deteriorated seeds. 
8. Estimation of metal toxicity induced changes in the AOS levels in leaf tissues. 
9. Determination of Nitrate reductase activity in leaf tissues.  
10. Separation of isozymes of SOD and GPX. 

 
Books Recommended: 
   Fosket DF         Plant Growth & Development 

Foyer CH          Photosynthesis 
Bacon KE        Photosynthesis: Photobiochem. & Photobiophysics 
Leopold AC & Kriedemann PE      Plant Growth & Development 
Moore TC               Biochemistry & Physiology of Hormones 
L Taiz & E Zeiger       Plant Physiology  
BB Buchanan, W Gruissem &   Biochemistry and Molecular Biology of Plants 

RL Jones  
MB Wilkins        Advanced Plant Physiology 
JA Hopkins        Introduction to Plant Physiology 
FB Salisburry & CW Ross    Plant Physiology  
Hans-Walter Heldt     Plant Biochemistry & Molecular Biology 

 

 
M. Sc. Biochemistry 

THIRD SEMESTER (July 2019 – December 2019) 
 

PAPER- III: Nutritional and Environmental Biochemistry 
[Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT-I Composition of balanced vegetarian and non-vegetarian diets; recommended dietary 
allowance (RDA) for different categories of the human beings. 
Food preservation standards, food adulterations and precautions, government 
regulations on preservation and quality of food. 
Food processing and loss of nutrients during processing and cooking. 
Basal metabolism and methods of measuring basal metabolic rate (BMR); energy 
requirements during growth, pregnancy, lactation and various physical activities. 

 
UNIT- II Nutritional aspects of the carbohydrates, lipids and protein:  nutritive value, 

requirements, and functions. 
  Nutritional aspects of the vitamins and minerals: requirement and functions 
  Malnutrition, its implications, relationship with dietary habits and prevention.  

Disorders related to the nutrition: Protein energy malnutrition, Starvation, Obesity.  
 
UNIT- III 

Environmental Pollution: Types, Outdoor and indoor Air pollution, sources, structure 
and control strategies. Water and Soil Pollution. 
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Eco–toxicology and its environmental significance. 
Xenobiotic metabolism, Phase I reaction – oxidation – reduction, hydrolysis and 
hydration. Phase II reaction – conjugation and methylation. 

 
UNIT- IV 

Pesticide toxicity – insecticides, fungicides, herbicides and biopesticides. 
Toxicology of food additives. 
Metal toxicity – arsenic, mercury, lead and cadmium. 
Toxicity testing – Test control, genetic toxicity testing. 
Occupational toxicology: Occupational hazards and their assessment. 
 

Lab Course: 
 1. Separation and purification of sub-cellular organelles and assay of marker enzymes.  
 2. Protein fractionation - salt, solvent and isoelectric precipitation. 
 3. Identification and assay of certain toxicants. 
 4. Effect of various toxicants on serum enzymes and proteins 
 5. Effect of various toxicants on liver and kidney metabolism 
 6. Estimation of carbohydrate, protein and fat in food materials. 
 7. Titrimetric method of ascorbic acid estimation in fruit. 
 8. Separation of casein protein from milk 

  
Books Recommended: 

LG Corkerhem and BSS Shane   Basic Environmental Toxicology   
T Shibamato & L F Bzeidanes    Introduction to Food Technology   
M. Stipanuk        Biochemical, Phys. & Mol. Aspects of Human Nutrition  
Tom Brody        Nutritional Biochemistry  
DA Bender        Nutritional Biochemistry of the Vitamins 
R.L. Pike and M.L. Brown    Nutrition: An integrated approach - 
G.P. Talwar        Text book of Biochemistry and Human Biology  
DWS Wong       Mechanism and theory in food chemistry  
M.S. Banji N P. Rao & V. Reddy   Text book of Human Nutrition 
Linten         Nutritional Biochemistry and Metabolism  

 
 
 

M. Sc. Biochemistry 
THIRD SEMESTER (July 2019 – December 2019) 

PAPER - IV: Enzymology [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

   
 
UNIT-I General properties and effects of pH, substrate and temperature on enzyme catalyzed 

reactions. 
Kinetics of catalyzed reaction: Single substrate reactions, bisubstrate reactions, 
concept of Michaelis - Menten, Briggs Haldane relationship, Determination and 
significance of kinetic constants, Limitations of Michaelis-Menten Kinetics, 
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Concept of convergent and divergent evolution of enzyme. 
 
UNIT-II Enzyme Turnover and methods employed to measure turnover of enzymes, 

significance of enzyme turnover. 
Protein – ligand binding, analysis of binding isotherms, cooperativity phenomenon, Hill 
and Scatchard plots. 
Multienzyme system : occurrence, their properties , mechanism of action & regulation; 
Pyruvate dehydrogenase complex, fatty acid synthetase complexes. 
Mechanism of action of lysozyme, chymotrypsin, carboxypeptidase and DNA 
polymease   

 
UNIT-III General mechanisms of enzyme regulation 

Allosteric enzymes, sigmoidal kinetics and their physiological significance, symmetrical 
and sequential modes for action of allosteric enzymes and their significance. 
Water soluble enzymes and their coenzymes. Metallo enzymes.  
Immobilized enzymes and their industrial applications.  
Enzyme modeling; WHATIF, Verify3d,  PROSA  and DOPE score 
 

UNIT-IV Enzymes of Industrial Importance; their source, characteristic properties,  
functions and uses. 
Enzymes used in leather, paper, textile industries.  
Enzymes in baking, brewing, Alcohol products; enzymes in detergents, starch and 
animal feeds. 
Amylases, cellulases, catalase, pectinase, lipase, protease, xylanase, laccase, beta 
glucanase   

 
Lab Course: 

1. Estimation of enzymes 
2. Separation, purification of sub-cellular organelles & assay of marker enzymes.  
3. Methods of purification of an enzyme - ion-exchange, gel filtration 
4. Test of homogeneity by SDS-PAG E 
5. Kinetics of an enzymatic reaction 
6. Effect of various toxicants on serum enzymes and proteins 
7.   Enzyme modeling: Validation Criteria by WHATIF, Verify3d, PROSA and 

DOPE score 
8.  Verification of Ramachandran Plot: Estimation of interaction energy per residue   

by PROSA and Verify3D. 
   9. Enzyme packing quality: Assessed by WHATIF. 

 

Books Recommended: 

Brandon and Tooze      Introduction to Protein Structure  
Campell         Discovering Genomics, Proteomics and Bioinformatics, 
Dan Gusfield        Algorithms on Strings Trees and Sequences  
Lesk, A.M         Introduction to Protein Architecture 
Mcpherson, A.       Introduction of Molecular Crystallography   
Pennington        Proteomics from Protein Sequence to Function 
Durbin, Eddy, Anders & Graeme  Biological Seq. Analysis: Probabilistic Models of Proteins &  

Nucleic Acids  
S.A. Bbernhard       The structure and function of enzymes   
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J. Palmer         Enzymes: biochemistry, Biotechnology, Clinical chemistry 
M Dixon, EC Webb, CJR Thorne  Enzymes  

  & KF Tipton 
Alan Fersht       Enzyme structure and Mechanism   
Christopher Walsh      Enzymatic reaction mechanism   
Eisenthal and Danson     Enzyme Assay: A Practical Approach   
M. Stipanuk        Biochemical, Phys. & Mol. Aspects of Human Nutrition  
G.P. Talwar        Text book of Biochemistry and Human Biology  
  

 
M. Sc. Biochemistry 

FOURTH SEMESTER (January 2020 – June 2020) 

PAPER – I: Plant Biotechnology [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 
UNIT- I  Introduction to cell and tissue culture: Tissue culture media (composition and 

preparation), explant preparation, Callus and suspension culture, cytodifferentiation 
and organogenic differentiation, somatic embryogenesis, micropropagation. 
Shoot tip culture: Rapid clonal propagation and production of virus free plant. 

 
UNIT-II  Embryo culture and embryo rescue. 

Anther, pollen and ovary culture for production of haploid plants & homozygous lines. 
Protoplast isolation, culture and fusion; selection of hybrid cells and regeneration of 
hybrid plants; symmetric and asymmetric hybrids, cybrids. 
Germplasm conservation: Cryopreservation & slow growth cultures. 
Chloroplast Transformation: Advantages, vectors, success; tobacco & potato. 

 
UNIT-III   Plant transformation technology: Plant transformation technology: basis of tumor 

formation, hairy root, features of Ti and Ri plasmids, mechanism of DNA transfer, role 
of virulence genes, use Ti and Ri as vectors, binary vectors, use of 35S and other 
promoters, use of reporter genes, particle bombardment, electroporation, 
microinjection. 

  
 
UNIT-IV  Applications of plant transformation for productivity and performance: herbicide 

resistance, insect resistance, long shelf-life of fruits. Bt genes, Non–Bt like protease 
inhibitors & amylase inhibitors, virus resistance, nucleocapsid gene, disease resistance, 
PR (Pathogenesis Related) proteins, nematode resistance, abiotic stress, male sterile 
lines 

 
Lab Course: 
   1. Preparation of culture media. 

2. To performe meristem/ bud culture, shoot multiplication & rooting phenomenon. 
3. To study organogenesis. 
4. To perform somatic embryogenesis. 
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5. To study the process of plantlet acclimatization.  
6. To perform embryo culture. 
7. To study the process of anther culture development.   
8. Study of molecular markers. 
9. Extraction of DNA from plant cultures.   
10. Estimation & separation of DNA: Agarose gel electrophoresis & spectrophotometer. 

 
Books Recommended: 
   Razdan MK        Introduction to Plant Tissue Culture  
   Vasil IK         Plant Cell and Tissue Culture 
   Bhojwani SS and Razdan MK   Plant Tissue Culture 
   Fu TJ, Singh G and Curtis WR   Plant Cell & Tissue Culture for the production of Food Ingredients  

   Hammond, McGarvP & Yusibov   Plant Biotechnology  
   Singh BD         Biotechnology: Expanding Horizons  
   RH Smith  Plant Tissue Culture  Techniques and Experiments 
   L Kyte and J Kleyn      Plants from Test Tubes: An Introduction to Micropropagation  

   M Smith         Plant Propagator's Bible 
   MR Ahuja         Micropropagation of Woody Plants 
   YPS Bajaj         Trees III 
   YPS Bajaj         Trees IV 
 
 

M. Sc. Biochemistry 
FOURTH SEMESTER (January 2020 – June 2020) 

PAPER- II: Seed Science Technology [Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
 

UNIT- I  Seed development: Phases of development, Maturation; accumulation of desiccation 
related compounds, ABA regulation. Seed Dormancy: Physiological and molecular 
basis, Testa, Endosperm, Aleurone layers & Hormonal cross talk in dormancy. 
Alleviation of dormancy; Protein oxidation. Dormancy breaking chemicals and 
mechanism. 

 
UNIT-II  Seed Germination: Pre-germination, Germination and post germination Metabolism. 

Reactivation of the metabolic pathway. Cellular repair. Hormonal regulation and 
metabolism; GA & ABA, ROS metabolism. 

 
UNIT-III  Seed Ageing: Seed storage physiology: Orthodox & Recalcitrant; ROS metabolism, 

Mechanism of desiccation tolerance, dehydrins/LEA/peroxiredoxin, HSPs, Sugars. 
Longevity markers; β- mercaptopyruvate sulfurtransferase (MST), L-isoaspartyl O-
methyltransferase (PIMT). 

 
UNIT-IV Seed Technology: Priming technology; biochemical and molecular aspects. Cryobanks, 

Cryopreservation of seed and embryo; Cryoprotective molecules, Vitrification, 
Encapsulation and Drying. Synthetic seeds. 
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Lab Course: 
   1. Osmotic and chemical priming effect on seed germination. 

2. To observe inhibition of root growth in dose dependent salt stress and its comparison with  
  the control. 

3. Testing seed viability and vigour by:  
(a) Germination  
(b) Triphenyl tetrazolium test  
(c) Specific conductance of leachates and 
(d) Germination Index  

4. Lipid peroxidation in ageing seeds. 
5. Staining of superoxide and hydrogen peroxide in roots of salt stressed and control seeds. 
6. Quantitative and qualitative estimation of antioxidant enzymes in seeds: 

    (a) SOD  
(b) Guaiacol peroxidase and  

7. Peroxidase assay by tissue printing method. 

 
Books Recommended: 
   J.D. Bewley & M. Black Physiology & Biochemistry of Seeds 

J.D. Bewley & M. Black  Seeds: Physiology of Development & Germination 
Black et al.     Desiccation and Survival of Plants: Dying without Drying 
P.K. Agrawal & M. Dadlani Techniques in Seed Science & Technology 
FAO Report 113    Ex-situ storage of seeds, pollen & in-vitro cultures   
Copeland & McDonald  Seed Science & Technology  
R.L. Agrawal      Seed Technology 
J. Kigel & G. Galili    Seed Development & Germination 
W. Ayad et al.     Molecular Genetic Techniques for Plant Genetic resources 
E.E. Benson     Plant Conservation Biotechnology 
D. E. Fosket     Plant Growth & Development 
R.B. Taylorson  Recent Adv. in the Development & Germination of Seeds 
McDonald & Copeland  Seed Technology Laboratory Manual 
Khullar & Thapliyal, R.C.  Forest Seed 
L. Schmidt      Guide to Handling of Tropical & Sub-tropical Forest Seed 

 

 

M. Sc. Biochemistry 
FOURTH SEMESTER (January 2020 – June 2020) 

Special Paper PAPER - III (A): Clinical Biochemistry and Endocrinology 
[Credit: 4 and Maximum Marks: 80]  

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
UNIT-I  Plasma proteins – Properties, functions and their variations in diseases, Plasma lipids 

and lipoproteins, Interrelationship of lipids, lipoproteins and apolipoproteins. 
Erythropoiesis, abnormalities in blood formation. Anemias. Heamoglobinopathies. 
Cerebrospinal fluid – composition in health and diseases.  
Clinical enzymology - Plasma enzymes in diagnosis and prognosis, Isoenzymes in health 
and diseases (Liver, cardiac and skeletal muscle enzymes)  
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UNIT-II Liver function tests, their significance, Liver diseases – Jaundice, hepatitis, gall stones, 
cirrhosis and fatty liver. Free radical mechanism and role of reactive oxygen species in 
diseases. Role of liver in metabolic regulation and drug metabolism. Clinical chemistry 
of new born.  
Kidney – Renal hormones –Renin, erythropoietin and angiotensin. Investigations of 
renal functions, biochemical investigation of renal disorders. Nephritis, nephrotic 
syndrome and urolithiasis. Compensatory mechanism for acidosis and alkalosis.  
Gastrointestinal hormones - Gastrin, secretin and cholecystokinin. Disorders of gastric 
function, methods of evaluation. Pancreatic exocrine secretions, pancreatic diseases, 
steatorrhoea. Malabsorption syndrome – tests for their evaluation and significance.  

 
 
UNIT-III   Pancreatic hormones – Biosynthesis of insulin, regulation of secretion of insulin and 

glucagon, their role in carbohydrate ,lipid and protein metabolism. Endocrine 
disorders of pancreas – Diabetes mellitus, melliturias, hypoglycemia. Glucose 
tolerance test.  
Thyroidal hormones – Chemistry, function and metabolism. Hypo and hyper 
thyroidism, tests for thyroid function. Parathyroid hormones – Parathormone and 
calcitonin, their role in calcium and phosphate metabolism, abnormalities of 
parathyroid functions and methods of evaluation.  
Adrenals - Chemistry and biosynthesis of adrenal medullary and adrenal cortical 
hormones . Disorders of adrenal cortex and adrenal medulla, tests for the evaluation 
of adrenal functions. Biochemical effects of tumours.  

 
UNIT-IV Synthesis, secretion, transport and biological actions of hypothalamic, 

adenohypophysial and neurohypophysial hormones. Hypothalamic disorders. Pituitary 
- Clinical syndromes and their evaluation. Penial hormones – Melatonin and serotonin.  
Chemistry, biosynthesis and role of androgens, estrogens and progesterone. Hormonal 
regulation of menstrual cycle, Hormonal contraception. Placental hormones. 
Biochemistry of reproductive disorders, pregnancy toxemia, pregnancy tests. 

 
Lab Course: 

1. Assay of Alkaline and Acid Phosphates 
2. Estimation of blood glucose by GOD and POD method 
3. Various types of glucose tolerance tests. 
4. Estimation of SGOT, SGPT, LDH and CPK, Serum Amylase enzymes 
5. Estimation of HDL- cholesterol, LDL- cholesterol. 
6. Estimation of uric acid and creatinine in plasma. 
7. Estimation of urine and blood billurubin. 
8. Effect of various toxicants on serum enzymes and proteins 
9. Effect of various toxicants on liver and kidney metabolism 
10. Purification of protein hormones 
11. Assay of steroid dehydrogenase 
12. Isolation and characterization of steroid 
13. Sperm count 
14. Demonstration of estrus cycle study by vaginal smear technique 
15. Histological / Histochemical / Cytological study of Endocrine gland 

 

Books Recommended: 
Experimental Endocrinology: Zarrow, M.X; Yochin, J.M and Machrth, J.I 
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Essential techniques in reproductive physiology and Endocrinology: Chinoy, N.J, Rao, M.V, 
Desarai, K.J and High land, H.N  
Biochemistry:  L. Stryer  
Textbook of Biochemistry with Clinical Correlations: T.M. Devlin 
Lippincott's Illustrated Reviews in Biochemistry: P.C.Champe, R.A.Harvey and D.R.Ferrier  
Harper's Biochemistry: R.K.Murray, D.K.Granner, P.A. Mayes and V.W.Rodwell. 
Clinical Laboratory Science Review:  Robert R. Harr  
Fundamentals of Clinical Chemistry: C.A. Burtis, E.R. Ashwood Tietz  
Notes on Clinical Chemistry- Principles of Internal Medicines: Whitby, Smith, Beckett, Walker, 
Harrison  
The structure and function of enzymes: S.A. Bbernhard 
Enzymes- biochemistry, Biotechnology, Clinical chemistry: J. Palmer  
Enzymes: Dixon, Webb, Thorne & Tipton  
Enzyme structure and Mechanism: Alan Fersht 
Enzymatic reaction mechanism: C. Walsh, F. Pub  
Basic Environmental Toxicology: Basic Environmental Toxicology: L. G Corkerhem and B.SS 
Shane 

Introduction to Food Technology: T. Shibamato & L F Bzeidanes  
Enzyme Assay: A Practical Approach: Eisenthal and Danson  
Biochemical, Physiological & Molecular Aspects of Human Nutrition: M. Stipa 
 

 

M. Sc. Biochemistry 
FOURTH SEMESTER (January 2020 – June 2020) 

Special Paper: PAPER- III (B): Nutraceutical Biochemistry and Functional 
Foods 

[Credit: 4 and Maximum Marks: 80] 
 

(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
Unit-I:  Introduction to Nutraceuticals as Science:  

Historical perspective, classification, scope and future prospects. Scrutinising the term 
‘nutraceutical’, Regulation of various countries. Medicinal Plants: Ethnomedicine in 
India, Applied aspects of the Nutraceutical Science. Sources of Nutraceuticals. Relation 
of Nutraceutical Science with other Sciences: Medicine, Human physiology, genetics, 
food technology, chemistry and nutrition  

 
Unit-II:  Properties, structure and functions of various Nutraceuticals:  

Glucosamine, Octacosanol, Lycopene, Falvanoids, Carnitine, Melatonin and Ornithine 
alpha, ketoglutarate. Use of proanthocyanidins, grape products, flaxseed oil as 
Nutraceuticals.  
Nutraceutical Industry and Market Information, New technologies in development of 
Nutraceuticals and functional foods 
Functional Foods, Scope of Genetic engineering, Nutritional Genomics 

 
Unit-III:  Food as remedies  
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Nutraceuticals bridging the gap between food and drug, Special Dietary Needs, 
Disease and Nutrition; Nutraceuticals in treatment for cognitive decline, Nutraceutical 
remedies for common disorders like Arthritis, Bronchitis, circulatory problems, 
hypoglycemia, Nephrological disorders, Liver disorders, Osteoporosis,  
Psoriasis and Ulcers etc. Brief idea about some Nutraceutical rich supplements e.g. 
Bee pollen, Caffeine, Green tea, Lecithin, Mushroom extract, Chlorophyll, Kelp and 
Spirulina etc. 

 
Unit-IV:  Anti-nutritional Factors present in Foods 

Types of inhibitors present in various foods and how they can be inactivated. General 
idea about role of Probiotics and Prebiotics as nutraceuticals. Recent advances in 
techniques & feeding of substrates. Assessment of nutritional status and 
Recommended Daily allowances. 

 
Lab Course: 
 

 Identification using characteristic features of nutracuetically important plants like; 
Phyllanthus emblica, Curcuma longa, Zinziber officinalis, Solanaceae (Withania 
somnifera), Aloe vera, Lilliaceae (Alium sativum), Lamiaceae (Ocimum sanctum), 
Apiaceae (Coriandrum sps) and Liliaceae (Asparagus sps.), Centella asiatica. 

 Study of following Parasites/ Vectors/ pests: Identification, Habits and control 
measures (museum Specimens / slides): Entamoeba histolytica, Taenia sps, Ascaris 
lumbricoides, Ancylostoma dueodenaei, Trichinella spiralis, Trichura trichuris, 
Mosquito (Culex and Anopheles), House fly, Green bottle fly, Head Louse, Cockroach 
(Periplanata & Blatta), bed bug, Mus sps. (Mouse) and Rattus sps. (House rat) 

 Reactions of mono, di and polysaccharides and their identification in unknown 
mixtures 

 Determination of Acid value, Saponification and Iodine number of natural fats & oils. 

 Estimation of proteins with Bradford’s and other methods. 

 Extraction and estimation of total sugars from food products (dairy product, fruit 
juices, bread). 

 TLC separation of Plant pigments – Curcumin and carotene. 

 To isolate DNA and RNA from given plant/ animal material and estimate DNA by 
Diphenylamine (DPA) method and RNA by Orcinol reagent 

 Extraction, purification and evaluation of activity of any one digestive enzyme (e.g. 
Beta amylase from sweet potato) 

 Estimation of ascorbic acid from lemon & amla juice by titration method 

 Estimation of crude fat contents of foods by Soxhlet's method (Butter, Margarine, 
edible oil). 

 Estimation of total Nitrogen of foods by Kjeldahl and Micro Kjeldahl methods. 

 Chromatography: Paper, TLC, adsorption, ion exchange, gel filtration, affinity, GC & 
HPLC. 

 Separation of Milk proteins on Native and SDS gels. 

 Preparation of plasmid DNA from given sample and its digestion by restriction 
enzymes and separation of DNA fragments by gel electrophoresis  
 

Books Recommended: 
01. Stryer E.A.,      Biochemistry 
02. Zubay, Geoffrey L.    Biochemistry,  

Page 947 of 2209



Page 24 of 26 

 

03. Greenberg David M.    Metabolic Pathways, Vol 3 
04. Todd and others,     Clinical Diagnosis and Management, 17th Ed,   
05. Gopalan C., et al    Dietary Allowances for Indians, NIH, Hyderabad. 
06. Anita F.P.      Clinical Dietetics and Nutrition, 4th Ed, 1997,  
07. Devlin, T.M.      Text Book of Biochemistry with Clinical Correlation, 
08. Mahan, L.K. & Ecott- Stump, S. [Ed.] Krause's Food, Nutrition and Diet Therapy 
09. Lehninger       Nutrition Concepts & Controversies,  
10. Davidson, S. Passmore, & Turswell  Nutrition and dietetics 
10. Goodhearth R., S. Shills   Modern Nutrition in health and disease 
12. Nelson and Cox, 2000,   Lehninger’s Principles of Biochemistry, 
13. Robert E.C. Wildman,   Handbook of Nutraceuticals and Functional Foods  
16. Rapport and B. Lockwood  Nutraceuticals 
15. W. Jeffrey, Hursts    Methods of Analysis for Functional Foods and  

Nutraceuticals 
16. M. Maffei (Ed.)     Dietary Supplements of Plant Origin  
17. Gunzler and Williams   Handbook of Analytical Techniques Vol. I,II ,  
18. Thomson       Herbal Medicines PDR 3rd ed. - 
19. Gary, M & Giintert, E.  Active Compounds in Foods Chemistry and Sensory 

Properties - l 
20. Israel Goldberg     Functional foods, designer foods, pharma foods,  

Nutraceuticals,  
21. P.D. Dabre       Introduction to Practical Molecular Biology,  
22. Ellyn Daugherty     Biotechnology Science for the new Millennium,  
23. T K Attwood, D J PSmith   Bioinformatics Introduction -. 
24. Primrose and RM Twyman  Principals of Gene Manipulation and Genomics. 
25. Massimo Maffei     Dietary Supplements of Plant origin: a nutrition and  

health approach 
27. CCRUM  Herbal Drugs: Potential Antimalarial Herbal Drugs 

from South Asia. 
 
 

M. Sc. Biochemistry 
FOURTH SEMESTER (January 2020 – June 2020) 

Special Paper: PAPER- IV (A): Advanced Immunology, diagnostics and 
prophylaxis 

[Credit: 4 and Maximum Marks: 80] 
 

(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 

UNIT- I  Clonal selection theory- concept of antigen specific receptor. Organization and 
expression of immunoglobulin genes. Generation of antibody diversity. Light and 
heavy chain gene recombination. Recombination Signal Sequences. Heavy chain 
constant region genes. Class switching. T-cell receptor diversity.  

UNIT-II  Membrane and secreted immunoglobulins. Production of polyclonal and monoclonal 
antibodies- principle, technique and applications. Antibody engineering.   Regulation of 
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immune response by antigen, antibody, immune complex, MHC and cytokines. 
Immune response to infectious diseases: viral, bacterial and protozoal. Cancer and 
immune system. Nutrition and Immune response. 

 
UNIT-III  Principles of Immunodiagnosis. Antigen-antibody interactions. Precipitation reactions. 

Haemagglutination. Complement fixation test. Immunofluorescence assay: 
Fluorescence activated cell sorter (FACS) technique. Radio Immuno and Enzyme 
Immuno assays. Immunoblotting. Isolation of pure antibodies. Isolation of leucocyte 
population on density gradient. Effector cell assays. Plaque forming cell assay, ELISPOT 
assay, leucocyte migration inhibition technique, cytotoxicity assay. 

 
UNIT-IV Active immunization (immunoprophylaxis): Principles of vaccination. Immunization 

practices. Passive immunization (immunotherapy). Role of vaccine in prevention of 
diseases: vaccines against important viral, bacterial, protozoan and parasitic diseases. 
DNA vaccines; Antiviral, antibacterial agents.  

Lab Course: 
  1. Preparation of Parasite Antigen and analysis by PAGE 

2. Immunizations and production of antibody 
3. Antigen antibody reaction by Double Diffusion, Counter current and IEP, RID & EIA 
4. Western Blot Analysis 
5. Immunodiagnosis using commercial kits 

Books Recommended: 
   R.A. Goldsby, T.J Kindt & B. A. Osborne  Kuby’s Immunology:  
   E. Benjamini, R. Coico and G. Sunshine   Immunology-A short Course  
   Roitt, Brostoff and Male       Immunology  
   William Paul          Fundamentals of Immunology 
   Stewart Snell          Immunology, Immunopathology and Immunity  
   Elgert            Understanding Immune System 

 

M. Sc. Biochemistry 
FOURTH SEMESTER (January 2020 – June 2020) 

Special Paper: PAPER- IV (B): Bioinformatics 
[Credit: 4 and Maximum Marks: 80] 

 
(Each theory paper will have questions divided into four sections, A, B, C & D.  Section A will have 20 MCQ of 
1 mark each covering whole syllabus. Section B will have 8 very short answer questions, two from each unit, 
of 2 marks each to be answered in two to three lines. Section C will have 8 questions, two from each unit, of 
3 marks each. The question has to be answered in about 75 words. Section D will have 4 questions, one from 
each unit with internal choice, of 5 marks each. The question has to be answered in about 150 words). 

 
Unit I  Introduction to bioinformatics and data generation 

Bioinformatics and its relation with molecular biology. Examples of related tools 
(FASTA, BLAST, BLAT, RASMOL), databases (GENBANK, Pub med, PDB ) and software 
(RASMOL, Ligand Explorer). 
Data generation; Generation of large scale molecular biology data. (Through Genome 
sequencing, Protein sequencing, Gel electrophoresis, NMR Spectroscopy, X-Ray 
Diffraction, and microarray). Applications of Bioinformatics. 

 
Unit II  Biological Database and its Types 
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Introduction to data types and Source. Population and sample. Classification and 
Presentation of Data. Quality of data, private and public data sources. General 
Introduction of Biological Databases; Nucleic acid databases (NCBI, DDBJ, and EMBL). 
Protein databases (Primary, Composite, and Secondary). Specialized Genome 
databases: (SGD, TIGR, and ACeDB). Structure databases (CATH, SCOP, and PDB sum) 

 
Unit III  Data storage and retrieval and Interoperability 

Flat files, relational, object oriented databases and controlled vocabularies. File 
Format  
(Genbank, DDBJ, FASTA, PDB, SwissProt). Introduction to Metadata and search; 
Indices, Boolean, Fuzzy, Neighboring search. Data exchange and integration. 
Ontologies, interchange languages and standardization efforts. 
General Introduction to XML, UMLS, CORBA, PYTHON and OMG/LIFESCIENCE. 

 
Unit IV  Gene Expression and Representation of patterns and relationship 

General introduction to Gene expression in prokaryotes and eukaryotes, transcription 
factors binding sites. SNP, EST, STS. 
Regular Expression, Hierarchies, and Graphical models (including Marcov chain and 
Bayes notes). Genetic variability and connections to clinical data. 

 
 
Lab Course: 

01. Retrieval of sequences from NCBI, EBI and EMBL databases. 
02. Retrieval of sequences from NBRF-PIR, SWISSPROT and P databases. 
03. Transition and Translation of sequences. 
04. Retrieval of genome from genome databases. 
05. Exploring DIP and PPI. 
06. Exploring BIND and PIM. 
07. Exploring MINT and GRID. 
08. Analysis of phylogenetic tree 
09. Exploring PDB file. 
10. Analysis of active site by pymol 

 
Books Recommended: 

BAXEVANIS, AD & OUELLETTE, BFF : Bioinformatics: a practical guide to the analysis of 
 genes and proteins. 2nd Ed.. 2002.  

BAXEVANIS, AD, DAVISON, DB, PAGE: Current protocols in bioinformatics. 2004.  
RDM & PETSKO, GA 

ORENGO, C, JONES, D &    : Bioinformatics: genes, proteins and computers. 2003 
THORNTON, J    
Ingvar Eidhammer, Inge Jonassen, : Protein Bioinformatics. 2003 

William R Taylor  
HIGGINS, D & TAYLOR, W  : Bioinformatics: sequence, structure, and databank. 2000. 
David Mount       : Bioinformatics: sequence and genome analysis. 2004  
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Pt. Ravishankar Shukla University, Raipur (Chhattisgarh) 
School of Studies in Life science (Syllabus 2018-2020) 

 

1 

 

Choice Based Syllabus for Second Semester (January-June) 

Elective Paper: Plant Cosmetics  

Credit: 3; Maximum marks 80+20 

 
 

Flowering plants: Commercial Plant bioregulators for rooting, flowering, fruiting and seed 

setting.   Plant cosmetics for; colour, texture, brightness and longevity of flowers and leaves, 

Plant cosmetics in enhancing the quantity and quality of biomolecules of medicinal plants; 

tissue and root culture. 

 

Non-flowering plants: Plant cosmetics for; bushy nature, bright and colour leaves of crotons 

and other plants. Plant cosmetics for leafy plants, aromatic plants, indoor plants and lawn 

grass.  

 

Plant bio regulators in plant based technology for; Cut, vase flowers, orchid cut-flower 

industry and bonsai plants.  Post-harvest management and marketing issues of flowers, fruits 

and seeds.  

 

Plant cosmetics in rose flower industry; positive response in stem length, pedicel length, 

longevity of buds and flower head, compactness and fresh weight. 

 

 
Books Recommended: 

 

Fosket DF       Plant Growth & Development 

Leopold AC & Kriedemann PE    Plant Growth & Development 

Moore TC       Biochemistry & Physiology of Hormones 

L Taiz & E Zeiger     Plant Physiology  

BB Buchanan, W Gruissem & RL Jones Biochemistry and Molecular Biology of Plants 

MB Wilkins     Advanced Plant Physiology 

JA Hopkins     Introduction to Plant Physiology 

FB Salisburry & CW Ross    Plant Physiology  

Hans-Walter Heldt    Plant biochemistry & Molecular Biology 
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Choice Based Syllabus for Second Semester (January-June) 

Elective Paper: Economic Zoology  

Credit: 3; Maximum marks 80+20 

 

Economic Entomology: 

Sericulture: silk moth and worm, mulberry silk worm, economic importance of silk. 

Apiculture: honey bees and its social organization, methods of bee keeping, products of bee 

keeping and its economic importance.  Lac culture: lac insect, cultivation of lac, lac 

composition, economic importance of lac. Insect Pest Management: Biological, hormonal and 

pheromonal control. 

 

 

Aquaculture: 

Fish culture: types of fish culture in India, methods of fishing, by-product of fishing industry.  

Prawn culture: culture of fresh water prawn, methods of prawn fishing, preservation and 

processing of prawn. Pearl culture: pearl formation, pearl industry and artificial insertion of 

nucleus, harvesting and composition of pearl.  

 

Poultry: 

Quail (Bater) farming: general characteristics of quail, egg production and hatching, brooding 

and rearing, management of adult quail. Quail housing equipments, nutrition, products 

technology (egg, meat and their products). 

 

 

 

 

 

Books Recommended  

 
1. Shukla &Upadhyaya: Economic Zoology, Rastogi Publication, Meerut 

2. Panda et al: Quail production technology, Central avian research institute, Izatnagar  

3. Venketaraman: Economic Zoology, Sudarsana Publication  

4. Srivastava: A Text Book of Applied Entomology, Vol. II & III, Kalyani Publication  
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School of Life Sciences, PRSU, Raipur 

Choice Based Syllabus for Third Semester (July- December) 

Elective Paper: Vector Borne Diseases  

Credit: 3; Maximum marks 80+20 

 

Vectors 

Definition; importance of studying vectors. A brief introduction of the various types of 

vectors including Arthopods and Molluscs and their ecological aspects related to disease 

transmission.  

 

Vector borne diseases 

An overview; Brief introduction of important vector borne diseases including Malaria, 

Chickungunia, Japanese encephalitis, Trypanosomiasis, Leishmaniasis, Lymphatic filariasis, 

Oncocerciasis, Tick borne diseases, Schistosomiasis.  

 

Prevention and control of vectors 

Vectors and their control: Chemical and biological methods, environmental management, 

community and personal prophylaxis. 

Meeting challenges and role of public health stake holders in controlling vector borne 

diseases  

 

Books Recommended  

 
1. Chatterjee KD: Medical Parasitology 

2. Park and Park: Preventive and Social Medicine 

3. JC Cheng: A Text Book of Human Parasitology   

4. Anantnarayana and Panicker:  A Text Book of Medical Microbiology 
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Choice Based Syllabus for Third Semester (July-December) 

Elective Paper: Rhythms in Life  

Credit: 3; Maximum marks 80+20 

 

 

Origin and evolution of rhythms; Types of rhythms and how to study rhythms? 

Historical developments in chronobiology. Different types of geophysical and biological 

cycles with examples of circadian, ultradian and infradian rhythms. Autorhythmometry 

 

Rhythms are ubiquitous from microbe to man 

Characteristics of circadian rhythm: Free-run, Temperature and nutrition compensation, 

and Entrainment. Zeitgeber Time (ZT) and Circadian Time (CT). Example of circadian 

rhythms in plants, cyanobacteria, fungi, Drosophila, fish, mammals, and humans. 

 

Application of principles of chronobiology to augment human welfare 

Application of principles of Chronobiology in management of diseases with specific 

examples based on cancer and sleep disorders; and Shift work and Jet Lag 
 

 

 

Recommended Books  

 

S Binkley Biological Clocks – Your Owner’s Manual 

MK Chandrashekaran Time in the Living World 

R Refinetti Circadian Physiology 

JC Dunlap, JJ Loros & PJ DeCoursey Chronobiology: Biological timekeeping 

WG van Doorn and U van Meeteren Flower opening and closure: a review 

AK Pati Chronobiology: The dimension of time in biology and medicine; 

PINSA (Biological Sciences), PART B 67 (6), 323-372,  2001 

AK Pati, A Chandrawanshi, A Reinberg Shift work: Consequences and management, Current Science, 81 

(1), 32-52, 2001 

AK Pati, A Parganiha 

 

Shift work: Circadian rhythm disruption and beyond 

PINSA (Biological Sciences), PART B 71 (5/6), 229, 2005 

AK Pati 

  

Chronobiology: Implications of circadian rhythms, National 

Academy Science letters 27 (7-8), 233-248, 2004. 

JD Palmer   The living clock 
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Syllabus for Ph.D. Course Work in Biochemistry (2018-19) 
One Semester 

There are Two papers; each with 100 maximum marks. The candidate must obtain 50% or more marks in 

each paper independently to qualify in the course work. The answer papers will be assessed independently 

by two examiners. 

Paper-I: Research Methodology, Advanced Tools & Techniques, Quantitative Data 

Analyses and  Computer Fundamentals 

  Lectures Marks  

A Research Methodology: 20 25 

 Introduction and Scope  

Research problem: Identification, Selection, Formulation of 

research objectives 

2L  

 Research design: Components, Importance, Types 3L  

 Types of data, Data collection - Methods and Tools  2L  

 Research ethics, Institutional ethics committee  2L  

 Plagiarism - Pitfall  2L  

 Patents and IPR: Patent laws, process of patenting a research 

finding, Copy right, Cyber laws 

3L  

 Bibliometrics: Measurement of academic output- Citation 

Index: Science Citation Index (SCI), h-index, i-10-index. 

Journal Impact Factor (JIF); Style of Bibliography, Project, 

research paper and review writing  

6L  

B Advanced Tools & Techniques 20 25 

 Microscopic techniques –Electron microscopy and Confocal 

microscopy 

5L  

 Principle, protocol and application of Chromatography – GLC 

& HPLC, Electrophoresis and its application 

5L  

 PCR, Real time PCR, DNA microarray, DNA sequencing 5L  

 Protein microarray and Protein sequencing 5L  

C Quantitative Data Analyses 20 25 

 Hypothesis testing 2L  

 Normal and Binomial distributions and their property 3L  

 Tests of significance: Student t-test, F-test, Chi-square test 5L  

 Correlation and Regression 4L  

 ANOVA – One-way and Two-way, Multiple-range test 6L  

D Computer Fundamentals 20 25 

 Introduction to MS-Office software: MS-Word (Track change) 2L  

 MS-Excel 2L  

 MS-Power Point  2L  

 MS-Access 2L  

 Literature search technique using SCOPUS, Google Scholar, 

PUBMED, Web of Science 

6L  

 Features for Statistical data analysis using computers and 

software, Microsoft Excel Data Analysis ToolPak, SPSS 

6L  
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Paper-II: Review of Literature & Seminar 

 
 100 

A Review of Literature – Writing review of 

literature in the area of the proposed Ph.D. work 

 

  50.0 

B Seminar – Based on the review of literature   50.0 

 

Recommended Books: 
  

AI Vogel Analytical chemistry 

BK Sharma Instrumental methods of analysis 

Buranen L and Roy AM Perspectives on Plagiarism and Intellectual Property in a Post-Modern 

World 

Campbell RC Statistics for biologists 

Cassel P et al. Inside Microsoft Office Professional 

Chatwal and Chatwal Instrumentation 

Coleman P and Dyson P Mastering Internets 

CR Kothari Research Methodology: Methods & techniques, 2008 

Gilmore B Plagiarism: Why it happens, How to prevent it? 

Gralla P How the Internet Works 

Habraken J Microsoft Office 2003 All in One, Microsoft Office 2010 In Depth 

Kumar Anupa P  Cyber Law 

R Panneerselvam Research Methodology 

Shelly GB, Vermaat ME, Cashman TJ Microsoft 2007: Introductory Concepts and Techniques 

Snedecor GW & Cochran WG Statistical Methods 

Sokal RR & Rohlf FJ Introduction to Biostatistics 

Sood V Cyber Law Simplified 

Sumner M Computers: Concepts & Uses 

Upadhyaya and Upadhyaya Instrumentation 

Wardlaw AC Practical Statistics for Experimental Biologists 

White R How Computers Work 

Zar JH Biostatistical Analysis 
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Syllabus for Ph.D. Course Work in Bioscience (2018-19) 
One Semester 

There are Two papers; each with 100 maximum marks. The candidate must obtain 50% or more marks in 

each paper independently to qualify in the course work. The answer papers will be assessed independently 

by two examiners. 

Paper-I: Research Methodology, Advanced Tools & Techniques, Quantitative Data 

Analyses and  Computer Fundamentals 

  Lectures Marks  

A Research Methodology: 20 25 

 Introduction and Scope  

Research problem: Identification, Selection, Formulation of 

research objectives 

2L  

 Research design: Components, Importance, Types 3L  

 Types of data, Data collection - Methods and Tools  2L  

 Research ethics, Institutional ethics committee  2L  

 Plagiarism - Pitfall  2L  

 Patents and IPR: Patent laws, process of patenting a research 

finding, Copy right, Cyber laws 

3L  

 Bibliometrics: Measurement of academic output- Citation 

Index: Science Citation Index (SCI), h-index, i-10-index. 

Journal Impact Factor (JIF); Style of Bibliography, Project, 

research paper and review writing  

6L  

B Advanced Tools & Techniques 20 25 

 Microscopic techniques –Electron microscopy and Confocal 

microscopy 

5L  

 Principle, protocol and application of Chromatography – GLC 

& HPLC, Electrophoresis and its application 

5L  

 PCR, Real time PCR, DNA microarray, DNA sequencing 5L  

 Protein microarray and Protein sequencing 5L  

C Quantitative Data Analyses 20 25 

 Hypothesis testing 2L  

 Normal and Binomial distributions and their property 3L  

 Tests of significance: Student t-test, F-test, Chi-square test 5L  

 Correlation and Regression 4L  

 ANOVA – One-way and Two-way, Multiple-range test 6L  

D Computer Fundamentals 20 25 

 Introduction to MS-Office software: MS-Word (Track change) 2L  

 MS-Excel 2L  

 MS-Power Point  2L  

 MS-Access 2L  

 Literature search technique using SCOPUS, Google Scholar, 

PUBMED, Web of Science 

6L  

 Features for Statistical data analysis using computers and 

software, Microsoft Excel Data Analysis ToolPak, SPSS 

6L  
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Paper-II: Review of Literature & Seminar 

 
 100 

A Review of Literature – Writing review of 

literature in the area of the proposed Ph.D. work 

 

  50.0 

B Seminar – Based on the review of literature   50.0 

 

Recommended Books: 
  

AI Vogel Analytical chemistry 

BK Sharma Instrumental methods of analysis 

Buranen L and Roy AM Perspectives on Plagiarism and Intellectual Property in a Post-Modern 

World 

Campbell RC Statistics for biologists 

Cassel P et al. Inside Microsoft Office Professional 

Chatwal and Chatwal Instrumentation 

Coleman P and Dyson P Mastering Internets 

CR Kothari Research Methodology: Methods & techniques, 2008 

Gilmore B Plagiarism: Why it happens, How to prevent it? 

Gralla P How the Internet Works 

Habraken J Microsoft Office 2003 All in One, Microsoft Office 2010 In Depth 

Kumar Anupa P  Cyber Law 

R Panneerselvam Research Methodology 

Shelly GB, Vermaat ME, Cashman TJ Microsoft 2007: Introductory Concepts and Techniques 

Snedecor GW & Cochran WG Statistical Methods 

Sokal RR & Rohlf FJ Introduction to Biostatistics 

Sood V Cyber Law Simplified 

Sumner M Computers: Concepts & Uses 

Upadhyaya and Upadhyaya Instrumentation 

Wardlaw AC Practical Statistics for Experimental Biologists 

White R How Computers Work 

Zar JH Biostatistical Analysis 
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Syllabus for Ph.D. Course Work in Microbiology (2018-19) 
One Semester 

There are Two papers; each with 100 maximum marks. The candidate must obtain 50% or more marks in 

each paper independently to qualify in the course work. The answer papers will be assessed independently 

by two examiners. 

Paper-I: Research Methodology, Advanced Tools & Techniques, Quantitative Data 

Analyses and  Computer Fundamentals 

  Lectures Marks  

A Research Methodology: 20 25 

 Introduction and Scope  

Research problem: Identification, Selection, Formulation of 

research objectives 

2L  

 Research design: Components, Importance, Types 3L  

 Types of data, Data collection - Methods and Tools  2L  

 Research ethics, Institutional ethics committee  2L  

 Plagiarism - Pitfall  2L  

 Patents and IPR: Patent laws, process of patenting a research 

finding, Copy right, Cyber laws 

3L  

 Bibliometrics: Measurement of academic output- Citation 

Index: Science Citation Index (SCI), h-index, i-10-index. 

Journal Impact Factor (JIF); Style of Bibliography, Project, 

research paper and review writing  

6L  

B Advanced Tools & Techniques 20 25 

 Microscopic techniques –Electron microscopy and Confocal 

microscopy 

5L  

 Principle, protocol and application of Chromatography – GLC 

& HPLC, Electrophoresis and its application 

5L  

 PCR, Real time PCR, DNA microarray, DNA sequencing 5L  

 Protein microarray and Protein sequencing 5L  

C Quantitative Data Analyses 20 25 

 Hypothesis testing 2L  

 Normal and Binomial distributions and their property 3L  

 Tests of significance: Student t-test, F-test, Chi-square test 5L  

 Correlation and Regression 4L  

 ANOVA – One-way and Two-way, Multiple-range test 6L  

D Computer Fundamentals 20 25 

 Introduction to MS-Office software: MS-Word (Track change) 2L  

 MS-Excel 2L  

 MS-Power Point  2L  

 MS-Access 2L  

 Literature search technique using SCOPUS, Google Scholar, 

PUBMED, Web of Science 

6L  

 Features for Statistical data analysis using computers and 

software, Microsoft Excel Data Analysis ToolPak, SPSS 

6L  

Page 985 of 2209



Ph.D. Course Work Syllabi of Microbiology (Academic Session: 2018-2019) 
 

 

Pt. Ravishankar Shukla University, Raipur Page 2 of 2 
 

 

 

Paper-II: Review of Literature & Seminar 

 
 100 

A Review of Literature – Writing review of 

literature in the area of the proposed Ph.D. work 

 

  50.0 

B Seminar – Based on the review of literature   50.0 

 

Recommended Books: 
  

AI Vogel Analytical chemistry 

BK Sharma Instrumental methods of analysis 

Buranen L and Roy AM Perspectives on Plagiarism and Intellectual Property in a Post-Modern 

World 

Campbell RC Statistics for biologists 

Cassel P et al. Inside Microsoft Office Professional 

Chatwal and Chatwal Instrumentation 

Coleman P and Dyson P Mastering Internets 

CR Kothari Research Methodology: Methods & techniques, 2008 

Gilmore B Plagiarism: Why it happens, How to prevent it? 

Gralla P How the Internet Works 

Habraken J Microsoft Office 2003 All in One, Microsoft Office 2010 In Depth 

Kumar Anupa P  Cyber Law 

R Panneerselvam Research Methodology 

Shelly GB, Vermaat ME, Cashman TJ Microsoft 2007: Introductory Concepts and Techniques 

Snedecor GW & Cochran WG Statistical Methods 

Sokal RR & Rohlf FJ Introduction to Biostatistics 

Sood V Cyber Law Simplified 

Sumner M Computers: Concepts & Uses 

Upadhyaya and Upadhyaya Instrumentation 

Wardlaw AC Practical Statistics for Experimental Biologists 

White R How Computers Work 

Zar JH Biostatistical Analysis 
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Syllabus for Ph.D. Course Work in Zoology (2017-18) 

One Semester 
There are Two papers; each with 100 maximum marks. The candidate must obtain 50% or more marks in 
each paper independently to qualify in the course work. The answer papers will be assessed independently 
by two examiners. 
Paper-I: Research Methodology, Advanced Tools & Techniques, Quantitative Data 
Analyses and  Computer Fundamentals 

  Lectures Marks 
A Research Methodology: 20 25 

 Introduction and Scope 
Research problem: Identification, Selection, Formulation of 
research objectives 

2L  

 Research design: Components, Importance, Types 3L  
 Types of data, Data collection - Methods and Tools 2L  
 Research ethics, Institutional ethics committee 2L  
 Plagiarism - Pitfall 2L  
 Patents and IPR: Patent laws, process of patenting a research 

finding, Copy right, Cyber laws 
3L  

 Bibliometrics: Measurement of academic output- Citation 
Index: Science Citation Index (SCI), h-index, i-10-index. 
Journal Impact Factor (JIF); Style of Bibliography, Project, 
research paper and review writing 

6L  

B Advanced Tools & Techniques 20 25 
 Microscopic techniques –Electron microscopy and Confocal 

microscopy 
5L  

 Principle, protocol and application of Chromatography – GLC 
& HPLC, Electrophoresis and its application 

5L  

 PCR, Real time PCR, DNA microarray, DNA sequencing 5L  
 Protein microarray and Protein sequencing 5L  
C Quantitative Data Analyses 20 25 

 Hypothesis testing 2L  
 Normal and Binomial distributions and their property 3L  
 Tests of significance: Student t-test, F-test, Chi-square test 5L  
 Correlation and Regression 4L  
 ANOVA – One-way and Two-way, Multiple-range test 6L  
D Computer Fundamentals 20 25 

 Introduction to MS-Office software: MS-Word (Track change) 2L  
 MS-Excel 2L  
 MS-Power Point 2L  
 MS-Access 2L  
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 Literature search technique using SCOPUS, Google Scholar, 
PUBMED, Web of Science 

6L  

 Features  for  Statistical  data  analysis  using  computers  and 
software, Microsoft Excel Data Analysis ToolPak, SPSS 

6L  

 
 
 

Paper-II: Review of Literature & Seminar   

A Review of Literature – Writing review of 
literature in the area of the proposed Ph.D. work 

  50.0 

B Seminar – Based on the review of literature   50.0 
 

Recommended Books: 
 

AI Vogel Analytical chemistry 
BK Sharma Instrumental methods of analysis 
Buranen L and Roy AM Perspectives on Plagiarism and Intellectual Property in a Post-Modern 

World 
Campbell RC Statistics for biologists 
Cassel P et al. Inside Microsoft Office Professional 
Chatwal and Chatwal Instrumentation 
Coleman P and Dyson P Mastering Internets 
CR Kothari Research Methodology: Methods & techniques, 2008 
Gilmore B Plagiarism: Why it happens, How to prevent it? 
Gralla P How the Internet Works 
Habraken J Microsoft Office 2003 All in One, Microsoft Office 2010 In Depth 
Kumar Anupa P Cyber Law 
R Panneerselvam Research Methodology 
Shelly GB, Vermaat ME, Cashman TJ Microsoft 2007: Introductory Concepts and 
Techniques Snedecor GW & Cochran WG Statistical Methods 
Sokal RR & Rohlf FJ Introduction to Biostatistics 
Sood V Cyber Law Simplified 
Sumner M Computers: Concepts & Uses 
Upadhyaya and Upadhyaya Instrumentation 
Wardlaw AC Practical Statistics for Experimental Biologists 
White R How Computers Work 
Zar JH Biostatistical Analysis 
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Diploma in European and Asian Languages – French 2017-18 

 

Paper - I 

        Texts and Grammar                     100 Marks 

 

* The French Speech Sounds. 

* Word Building and Vocabulary. 

* Sentence Construction. 

* Grammar and Text. 

Prescribed Book : 

1. Hugo's French in Three Months. 

  

    Translation and Comprehension  100 
Marks 

Paper - II 

 

* Translation of a simple passage in the French language into English and vice-versa. 

* Unseen Passage : Understanding a passage in the French Language and answering. 

* Simple questions thereon. 

* Simple questions of general nature. 

* Name of day and months. 

* Writing in words the cardinal numbers upto 1000. 

 

Prescribed Book : 

1. Hugo's French in Three Months. 
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              Certificate Course in Translation – 2017-18 

     Theory of Translation       100 
Marks 

Paper - I 

       ¼vuqokn ds fln~/kkar½ 

Translation Definition, Aim, Importance and   vuqokn dh ifjHkk"kk] vuqokn dk  

Scope, Demerits, Limitation, Good Translation,  mn~ns';] egRo vkSj O;ogkj&{ks=] , 

Theories of Translation     vuqokn ds nks"k] vuqokn dh      

                                     lhek,¡] lQy vuqokn]  

                                      vuqokn&fln~/kkar 

 

Processor Translation- Nada's View, Nemark's View  vuqokn izfØ;k& ukbMk dk fparu]  

Bathgate's View, Conclusion    U;wekdZ dk fparu] ckFkxsV dk          

                                      fparu] fu"d"kZ 

Types of Translation, Type of Extra Linguistic  vuqokn ds izdkj & Hkk"kkckg~;   

Translation, Types of Intra-Linguistic Translation, vuqokn & izdkj] Hkk"kkdsafnzr  , 

Types of Secondary Translation Type of Text   vuqokn & izdkj] xkS.k vuqokn& 
       izdkj ikBksa ds izdkj  

Translation Work - Types of Translator, Abilities   vuqokn dk;Z& vuqokn ds izdkj]  

of Translator, Language of Translator, Methods   vuqokn dh {kerk,¡] vuqokn dh  , 

of Translation, Evaluation, Lexical, Syntactical,  Hkk"kk] vuqokn ewY;kadu dh fof/k;k¡ 
Semantic Contextual, Teaching of Traslation in   dks'kxr] okD;foU;klxr] vFkZxr] 

Monolingual and Bilingual Contexts               lanHkZxr] vuqokn f'k{k.k&leHkkf"kd 

               lanHkZ esa vuqokn&f'k{k.k] n~foHkkf"kd 

                                    lanHkZ esa] vuqokn&f'k{k.k 
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Books Recommended fu/kkZfjr iqLrdsa  : 

(1) Aspects of Translation - L. Forster (Ed.) A.D. Booth (Sicker and Warberg, London). 

(2) A Linguistic Theory of Translation - J.C. Catford (Oxford University Press, London). 

(3) Towards A Science of Translating - E.A. Nida (Leiden, E.J. Brill). 

(4) Translation and Translation - J.P. Postgate (London : Bell). 

¼5½ vuqokn fln~/kkar dh :ijs[kk & lqjs'k dqekj ¼ok.kh izdk'ku] fnYyh½- 

¼6½ vuqokndyk fln~/kkar vkSj iz;ksx & dSyk'kpanz HkkfV;k ¼Hkkjrh; xzaFk fudsru] 
 fnYyh½- 

¼7½ vuqokn foKku & HkksykukFk frokjh- 

¼8½ vuqokn % fln~/kkar vkSj leL;k,¡ & johanz JhokLro ,oa Ñ".k dqekj xksLokeh- 

¼9½ vuqokndyk vkSj leL;k,¡ & oSKkfud vuqla/kku vkSj laLÑfr ea=ky;] Hkkjr 

¼10½ Hkkjrh; Hkk"kkvksa ls vuqokn dh leL;k,¡ & HkksykukFk frokjh ,oa fdj.k ckyk 

 ¼'kCndkj] fnYyh½- 
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Certificate Course in Translation – 2017-18 

 

Paper - II 

     Practice of Translation      100 
Marks 

        

 There will be ten questions of equal marks based on the matter on the following topics. Each 

Topic will have two passages one for Hindi-English Translation and the other for English-Hindi 

Translation (Students can use dictionaries) 

 bl iz'u&i= esa fuEufyf[kr izdj.kksa ij vk/kkfjr leku vadksa okys nl iz'u 

iwNs tk,¡xsA izR;sd izdj.k ij nks xn~;ka'k gksaxs& igyk fganh&v¡xjsth vuqokn ds fy, 

vkSj nwljk v¡xjsth&fganh vuqokn ds fy,A Nk= 'kCndks'k bLrseky dj ldrs gSaA 

 1. News   -   lekpkj 

 2. Official Letter  -   dk;kZy;hu i= 

 3. Literary Essay  -   lkfgfR;d fuca/k 

 4. Conversation  -   okrkZyki 

 5. Advertisement  -   foKkiu  

 

Books Recommended fu/kkZfjr iqLrdsa   

(1) How to Translate in to English (Incorporating Spoken English) - R.P. Sinha, Bharat Bhawarn, 
 Patna. 
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(Syllabus for Ph.D. Course Work in Linguistics) 

 

2018-19 

 

Research Methodology & Computer 
Fundamentals  

 

Review of Literature & Seminar 
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Research Methodology & Computer 
Fundamentals  

Meaning of Research, Aims & 
Importance 

Types of Research 

Old Traditions of Linguistics 
Research 

 

Major Theoratical Approaches in  

Linguistic Research&Descriptive, 

      Historical & Comparative 

Selaction of Topic of Research & 

      Formalation of Research Problem. 

Research&Design  

Approches of Data-Collection – 
Monolingual  

& Bilingual 

 

Tools of Data- Collection, 
Informant, Word 

Sentence-List, Card & other 
Equipments  
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Questionnaire 

ICT : Meaning, Advantages & Uses 

Computer : Indtroduction & 
Application 

Besics of Internet, e-mailing, Using 
Search 

Engine- like Google and Yahoo etc. 
 

Literature Research & Techniques  

Review of Literature & Seminar 

Review of Literature – Writing review of literature in the area of the 
proposed Ph.D 
Programme…………………………………………………   

Seminar……………………  

Note :-  The candidate must obtain minimum 50% Marks to quality in the 
Course Work) 
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