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VISION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY
Transforming life through excellenae education and research.
MISSION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY

x World class Education Excellence in education, grounded in ethics and
critical thinking, for improvement of life.

x Cutting edge ResearchAn innovation ecosystem to extendokviedge and
solve critical problems.

x Impactful People: Happy, accountable, caring and effective workforce and
students.

x Rewarding Co-creations Active collaboration with national & international
industries & universities for productivity and economevelopment.

x Service to Society Service to the region and world through knowledge and
compassion.

VISION STATEMENT OF SCHOOL OF ADVANCED SCIENCES

To be an internationally renowned science school in research and innovation by
imparting futuristic educatin relevant to the society.

MISSION STATEMENT OF SCHOOL OF ADVANCED SCIENCES

x To nurture students from India and abroad by providing quality education
and training to become scientists, technologists, entrepreaadrsylobal
leaders with ethical values for a sustainable future.

x  To enrich knowledge through innovative research in niche areas.

x To ignite passion for science and provide solutions for national and global
challenges.
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Integrated M.Sc. Physics

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1. Graduates will be practitioners and leaders in their chiislein

2. Graduates will function in their profession with social awareness and
responsibility.

3. Graduates will interact with their peers in other disciplines in their work
place and society and contribute to the economic growth of the country.

4. Graduates will besuccessful in pursuing higher studies in their chosen
field.

5. Graduates will pursue career paths in teachingsearch.
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Integrated M.Sc. Physics

PROGRAMME OUTCOMES (POs)

PO_01: Having a clear understanding of the subject related concepts and of
contemporary issues.

PO_02 Having an ability to design and conduct experiments, as well as to analyze
and interpret data.

PO_03 Having an ability to use techniques, skills, and modeots necessary for
solving scientific problems

PO_04 Having problem solving abilitysolving social issues and societal problems
having cross cultural competency exhibited by working in teams.

PO_05 Having adaptive thinking and adaptability.

PO_06 Having a clear understanding of professional and ethical responsibility.
PO_07 Having cross cultural competency exhibited by working in teams.
PO_08 Having a good working knowledge of communicating in English.

PO_09 Having a good cognitive load management [discriminate and filter the
available data] skills.

PO_10 Having interest in lifelong learning.

Integrated M.Sc. Physics Paged
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

On completion of the Integrated M.Sc. Physics (5yr.) Programme, graduates will
be able to

PSO_01: Develop a multlisciplinary approach for solving real life problems
through various foundational core courses.

PSO_02: Hone the basic concepts in varioesas of Physics through discipline
core courses for quantitatively understanding the various phenomena observed in
nature.

PSO_03: Perform experiments in foundational and discipline core courses with
appropriate analysis for proper interpretation of ftssul

PSO_04: Independently carry out research/ investigation to solve practical
problems/write and present a substantial technical report/document.

Integrated M.Sc. Physics Pageb



(Deemed to be University under section 3 of UGC Act, 1956)

CATEGORY -WISE CREDIT DISTRIBUTION

Category B. Sc. B. Sc. B. Sc. M. Sc.
(Hons) (Research)
Foundation Core Courses 47 47 47 50
Discipline Core Courses 36 52 52 68
Discipline Elective Courses 27 36 36 45
Ability Enhancement Compulsory Cours| 9 9 9 9
Skill Enhancement Courses 4 4 4 8
Open Elective Courses 0 6 0 6
Project/Capstone Project 0 6 12 14
Total Requirement 123 160 160 200
Integrated M.Sc. Physics Page6




DETAILED CURRICULUM

Foundation Core

S.No. | Course Code Subject LI T|P|C
1 TBIT101L | Biological Sciences 3/0]0]|3
2 TBIT101P | Biological Sciences Lab 0[0|2]1
3 TCHY102L | Inorganic and Organic Chemistry 30|03
4 TCHY102P | Inorganic and Organic Chemistry Lab 0/ 0|21
5 TCHY103L | Physical and Analytical Chemistry 30|03
6 TCHY103P | Physical and Analytical Chemistry 0|0 2|1
7 TCSE103L | Programming in Python 210102
8 TCSE10® | Programming in Python Lab 00|42
9 TCSE104L | Structured and Object Oriented Programming 210|102
10 TCSE104P | Structured and Object Oriented ProgramminglLab | O | 0 | 4 | 2
11 THUM101L | Ethics and Values 2101012
12 TMAT103L | Calculus and Analyticabeometry 3/0|0]|3
13 TMAT103P | Calculus and Analytical Geometry Lab 0/0|2]|1
14 TMAT104L | Ordinary and Partial Differential Equations 3|10/ 4
15 TMGT401L | Principles of Management 30|03
16 TPHY102L | Physics of Waves 30|03
17 TPHY102P | Physics of Wavekab 0/ 0|21
18 TPHY103L | Modern Physics 3003
19 TPHY103 | Modern Physics Lab 0|0 2|1
20 TRES101L | Research Methodology 3/0|0]3
21 TSSC201L | Critical thinking 210|102
22 TSSQO02L | Intra and Interpersonal Skills 210|102
23 Foreign Language 210|102

Integrated M.Sc. Physics
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Foreign Language Basket

S.No. | Course Code Subject L|T|P|C
1 TARB101L | Arabic 21002
2 TCHI101L | Chinese | 210102
3 TESP101L | Spanish 21002
4 TFRE101L | French | 210012
5 TGERLIO1IL | German | 210012
6 TGRE101L | Modern Greek 210012
7 TITL101L Italian 210012
8 TJAP101L | Japanese 21002
9 TKOR101L | Basic Korean | 210102
10 TKOR102L | Basic Korean I 2,002
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DETAILED CURRICULUM

Discipline Core

S.No. | Course Code Subject LI T|P|C
1 TCHY407L | Electro andSurface Analytical Techniques 3/]0]0] 3
2 | TPHY201L | Mechanics 3/1/0/4
3 TPHY20IP | Mechanics Lab 0/0]4]|2
4 TPHY203L | Solid State Physics 3/]1]0,4
5 TPHY204P | Materials Science Lab 00142
6 TPHY205L | Heat and Thermodynamics 30103
7 TPHY301L | MathematicaPhysics 3]1]0]4
8 TPHY302L | Electricity and Magnetism 311014
9 TPHY303L | Analog & Digital Electronics 3/0]0]3
10 | TPHY304P | Electronics Lab 0/0]4]|2
11 TPHY305L | Advanced Mathematical Physics 3/1/0]| 4
12 | TPHY306L | Optics& Spectroscopy 31104
13 | TPHY401L | Classical Mechanics 3/]1/0,4
14 TPHY402L | Principles of Quantum Mechanics 3/1]0|4
15 | TPHY403L | Statistical Mechanics 31104
16 | TPHY404L | Laser Physics 3/0/0]3
17 | TPHY405P | Advanced Physics Lab 0042
18 | TPHY406L | Advanced Quantum Mechanics 31104
19 TPHY407L | Condensed Matter Physics 3]1]0,4
20 TPHY408L | Electromagnetic Theory 31104
21 | TPHY409P | Laser and Photonics Lab 0]0]2]1
22 | TPHY410P | Computational Physics Lab 0/0]4]2

Integrated M.Sc. Physics
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DETAILED CURRICULUM

Discipline Elective

S.No. | Course Code Subject LI T|P|C
1 TPHY206L | Properties of Matter 3/]1/0]4
2 TPHY207L | Sound and Acoustics 3/]1/0]4
3 TPHY307L | Semiconductor Device Physics 3/0]0]| 3
4 TPHY308L | Physics of Nanoscale 3/0|0]3
5 TPHY309L | Physics and Technology of Thin Films 3/]0/]0]3
6 TPHY310L | Physics of Superconductors 3/0/0]3
7 TPHY390J | Study Project 0] 0|0]3
8 TPHY392J | Design Project 0/0|0]3
9 TPHY393J | Laboratory Project 0/ 0|0]3
10 TPHY397J | Special Project 0/]0|0]3
11 TPHY411L | Nuclear and Particle Physics 3/]1/0]4
12 TPHY412L | Microprocessor and Microcontroller 3/0[0]3
13 TPHY413L | Electronic Instrumentation 3/0|0]3
14 TPHY414L | Quantum Optics 3/0|0]3
15 TPHY415L | Quantum Information Theory 3/]0[0]3
16 TPHY416L | Functional Materials 3/0[0]3
17 TPHY417L | Fiber andNonlinear Optics 3/0|0]3
18 TPHY418L | Characterization of Materials 3/0|0]3
19 TPHY419L | Ferroelectrics and Dielectrics 3/0|0]3
20 TPHY420L | Crystal Growth Techniques 3/0[0]3
21 TPHY421L | Statistical Studies of Complex System 3|/0]0]| 3
22 TPHY422L | Applied Solid State Physics 3/]0[0]3
23 TPHY424L | Physics of Renewable Energy Systems 3/0|0]3
24 TPHY425L | Molecular Simulation 3/]0/0]3
25 TPHY426L | Fluid Dynamics and Plasma Physics 3/]0[0]3

Integrated M.Sc. Physics

PagelO




(Deemed to be University under section 3 of UGC Act, 1956)

DETAILED CURRICULUM

Ability Enhancement Compulsory Courses

0. | Course Code

Subject

TCHY140L

Environmental Studies

TENG101L

Effective English Communication

TENG102L

Technical English Communication

TENG102P

g A W|INR| =

Technical English Communication Lab

TENG103P

Technical Report Writing

ooNVNO|w |

o|lo|lo|lo|o|H
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Skill Enhancement Courses

0. | Course Code

Subject

TCSE201E

Programming in Java

TEEE201P

W|IN| R =

Electrical workshop

TPHY202P

Analytical Instrumentatiohab
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Ability Enhancement Compulsory Courses

0. | Course Code

Subject

TCHY140L

Environmental Studies

TENG101L

Effective English Communication

TENG102L

Technical English Communication

TENG102P

Technical English Communication Lab

O AW N R =

TENG103P

Technical Report Writing
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Foundation core
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TBIT101L B|olog|cal Science LT |P|C

3,0 /0/3

Pre-requisite Nil Syllabus version
1.0

Course Objectives

1. Recall the understanding of origin and diversity of biological beings

2. Contrast the fundamental concepts of organization and principles of living systems
3. lllustrate the basic concepts of heredity

Course Outcomes

Relate the basic concepts of biology including diversity, evolution and ecology
Demonstrate the structural and functional organization of the cell

Analyze the biological flow of information at the molecular level

Outline the metabolic pathways governing cellular function

Distinguish the organismal complexities in animals and plants

Interpret the genetic basis of hereditary traits and diseases

Module:1 | Origin and Diversity of Living Systems | 7 hours
Basis of life — diversification of life including viruses, Chemical basis of life — early origin of
life experiments, Concept of evolution and natural selection, Levels of ecological study,
Biotic and abiotic factors in ecosystem

Module:2 ‘ The Cellular System ‘ 6 hours

Cell as fundamental unit of life, Structure of a prokaryotic cell, Structure of a eukaryotic cell,
Cell division — mitosis and meiosis

SOAWN

Module:3 | Molecules of Life | 6 hours
Structures and functions of biomolecules — carbohydrates, lipids, nucleic acids, and proteins
Module:4 | Metabolic Systems ' 6 _hours

Redox reactions, ATP energy coupling, Glycolysis, TCA cycle, Electron transport chain and
ATP-synthesis

Module:5 | Molecular Information | 6 hours
Central dogma of molecular biclogy, DNA and genetic code, Replication, Transcription,
Translation

Module:6 | Overview of Plant and Animal Systems | 6 hours
Plant forms and functions, Plant cells and tissue systems, Animal forms and functions,
Animal tissues, organs, and systems, Animal homeostasis

Module:7 | Genetics and Heredity | 6 hours
Mendel's experiment — monohybrid cross and dihybrid cross, Linkage and crossing over,
Mendel's laws of inheritance, Genetics of human diseases

Module:8 | Contemporary issues | 2 hours
Lecture by Industry Experts

Total Lecture hours: | 45 hours

Text Book
1. | Freeman S, Quillin K, Allison L, Black M, Taylor E, Biological Science, 2017, 6"
edition Prentice Hall, USA

Reference Books

1. | Urry LA, Cain ML, Wasserman SA, Minorsky PV, Orr R, Campbell Biology, 2021, 12"
edition,. Pearson Publisher, USA

2. | Enger ED, Ross FC, Bailey DB, Concepts in Biology, 2017, 14" edition, Tata McGraw-
Hill Publishing Co Ltd, India

Mode of Evaluation: CAT, Assignment, Quiz, and FAT

Recommended by Board of Studies 30-06-2021

Approved by Academic Council No.63 [ Date | 23.09.2021

Integrated M.Sc. Physics Pageld



(Deemed to be University under section 3 of UGC Act, 1956)

TBIT101P Biological Science Lab

LI T|P|C
0/0/2]1
Pre-requisite Nil Syllabus version
1.0

Course Objectives

1. To develop a basic understanding and practical knowledge of biological beings, their
constituents and their functionalities.

Course Outcome

1. Able to interprete the structure-function relationships in biological beings and their
constituents.

Indicative Experiments |

1. | Principles and handling of microscope and studying the diversity of 2-4 hours

cells using permanent slides (morphology of bacteria, fungi and algae) | each
experiments

2. | Identifying bacteria through Gram'’s staining --do--

3. | Study of mitotic stages in onion roots --do-—-

4. | Extraction of eukaryotic DNA --do--

5. | Quantitative estimation of protein --do--

6 | Qualitative assay of salivary amylase --do--

7 Rate of photosynthesis in plant --do--

8 Tissue and organ structures in animal and plant from permanent slides | --do--

9 Testing Mendelian ratio by Chi square test --do--

10 | Human genetic variation study in facial feature in the class group --do--

Total Laboratory Hours | 30

Mode of assessment: Continuous assessment, FAT and Oral examination

Recommended by Board of Studies 30-06-2021

Approved by Academic Council No. 63 | Date | 23.09.2021

Integrated M.Sc. Physics
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TCHY102L LIT|P|C
3/10/0/3
Pre-requisite NIL Syllabus version
1.0

Course Objectives

The course is aimed at

1. Imparting the knowledge on the structure, bonding and reaction mechanisms of
inorganic and organic compounds.

2. Making the students to understand stereochemistry and conformational aspects in

molecular level with three dimensional perspective which enables to understand reaction

mechanism

Course Outcome:

At the end of the course, the students should be able to

. Understand the basics of atomic structure and the periodic properties.

. Discuss bonding characteristics of inorganic compounds.

. Analyse various theories to understand bonding in inorganic compounds.
. Examine the electronic effects of organic compounds.

. Relate the concepts of bonding isomerism and stereochemistry.

. Utilize the concepts of hybridization in different hydrocarbons.

OO WN

Module:1 | Atomic Structure and periodic properties | 6 hours
Electronic configuration - filling of orbitals - stability of filled and semi filled orbitals - shapes
and energy of atomic orbitals. Quantum numbers - Bohr's model of atom-Heisenberg
uncertainty principle-Pauli’'s exclusion principle, Hund'’s rules maximum multiplicity- Aufbau
principle. Periodic Properties-Atomic radii, ionic radii, covalent radii-ionisation potential-
electronegativity and electron affinity.

Module:2 | Chemical Bonding | 6 hours
Types of bonding, lonic Bond-conditions for bond formation-energetics of NaCl formation-
Born-Haber cycle, hydration and lattice energies, Fajan’s rule. Covalent bond-Conditions for
bond formation-bond polarity-overlap of orbitals-bond length and energies-hybridisation-
sigma and pi bond- coordinate — covalent bond.

Module:3 | Bonding in Inorganic Molecules \ 8 hours
VSEPR theory - BeCl,, BF;, XeF,4, PCls, SFs and IF;. Sidgwick’'s Theory - EAN rule - Theory
of Bonding - Valence Bond Theory, MO theory. Relative order of Energies of molecular
orbitals - MO diagram of H,, He;, O, 0%, 0%, N, and CO - Bond Order.

Module:4 | Basic Concepts of Organic Chemistry | 6 hours
Electronic Effects: Inductive, Inductomeric and Electromeric effects, resonance,
hyperconjugation, steric effect (Hammett and Taft equation). Cleavage of bonds: homolytic
and heterolytic C-C bond fission- Reaction Intermediates and their structure, stability and
reactivity of intermediates: carbocations, carbanions and free radicals, carbenes and
nitrenes.

Module:5 | Bonding and Hybridisation in Organic 6 hours
Molecules
Bonding in organic molecules-hybridisation-geometry of molecules-alkanes, alkenes, alkyne
and benzene, benzyne; pKa, pKb, pH, polarity of molecules-organic acids and bases:
Factors affecting the strength of acids and bases.

Module:6 | Stereochemistry \ 6 hours
Concept of Isomerism, Classification of Stereoisomers- configurational (cis, trans or E, Z-
alkenes, cycloalkanes) Wedge formula, Fischer projection, Newman projection and its
interconversion. Application of Newman Projection to understand reaction mechanism.

Integrated M.Sc. Physics Pagel6
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Optical isomerism, Chirality & elements of symmetry- Chiral, achiral, prochiral, enantiomers,
meso form, diastereoisomerism, akamp isomerism and atropisomerism.

Module:7 | Alkanes, Alkenes and Alkynes 5 hours

Alkanes, Alkenes and Alkynes: Synthesis (any three methods), Physical, Chemical
properties and industrially important molecules and its applications.

Module:8 | Contemporary issues | 2 hours
Guest lectures by industry and R & D organizations

Total Lecture hours: 45 hours

Text Book(s)

1. | Morrison R. T., Boyd R. N. and Bhattacharjee S. K., Organic Chemistry, Seventh
Edition, Pearson Prentice Hall, 2011.

2. | J.D. Lee, Concise Inorganic Chemistry, Oxford University Press, 5" Edition, 2014 ,

Reference Books

1. | Peter K., Vollhardt, C., and Schore N, E., Organic Chemistry, W. H. Freeman and
Company, 2010.

2. | Pine S. H., Organic Chemistry, Tata McGraw Hill, 5th edition, 2008,

3. | T. Overton, F. Armstron, J. Rourke and M. Weller. Inorganic Chemistry, B" Edition,
Oxford University Press, 2015.

4. | J.E. Huheey, E.A. Keiter, R.L.. Keiter and O.K. Medhj Inorganic Chemistry: Principles of
Structure and Reactivity, 4™ Edition, Pearson Education, 2006.

Mode of Evaluation: CAT, Quiz , Assignments, FAT

Recommended by Board of Studies 28.06.2021
Approved by Academic Counc] No. 63 | Date | 23.09.2021

Integrated M.Sc. Physics Pagel?
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TCHY102P Inorganic and Organic Chemistry Lab L |T|/P|C

0 10/2 1
Pre-requisite NIL Syllabus version
1.0

Course Objectives:

The course is aimed at

1. Imparting the knowledge on gualitative analysis of inorganic and organic compounds.

2. Understanding the principles of quantitative chemical analysis and synthetic methods of
simple organic compounds.

Course Outcome

At the end of the course, the student should be able to

1. Understand the concepts of qualitative and quantitative analyses.

2. Estimate different components in given analytes.

3. Develop synthetic and experimental skills for real time sample analysis

Indicative Experiments |
1 Acid-base titration: Estimation of sodium carbonate and sodium hydrogen carbonate
present in a mixture

2 Redox titration: Estimation of Fe(ll) and oxalic acid using standardized KMnO4
solution.

3 Redox titration: Estimation of ferrous and ferric ions in a mixture

4 lodometry — Estimation of copper

5 Precipitation Titration: Determination of chloride

6 | Acid-Base titrations: Estimation of free alkali present in different soaps/detergents

7 Systematic Qualitative organic analysis -1

8 Systematic Qualitative organic analysis -2

9 Determination of optical rotation for the hydrolysis of sucrose into glucose and fructose
using Polari meter

10 | Synthesis of tert. butyl chloride from tert. Butanol

11. | Single step synthesis : Synthesis of benzoic acid from benzaldehyde by oxidation
method

Total Laboratory Hours | 30 hours
Mode of assessment: Lab assessments, Viva-Voce, FAT
Recommended by Board of Studies 28.06.2021
Approved by Academic Council No.63 |Date | 23.09.2021
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TCHY103L Physical and Analytical Chemistry LIT|/P|C

3/0/0 |3
Pre-requisite NIL Syllabus version
1.0

Course Objectives
The Course is aimed at
1. To make the student understand the concepts of equilibrium, Thermodynamics,
chemical Kinetics and surface chemistry.
2. To impart knowledge on analysis of errors and evaluation of determinate and
indeterminate errors which can he applied in volumetric methods of analysis and
acid-base, redox systems concepts.

Course Outcomes

Apply the concepts in chemical equilibrium reaction calculations.

Analyse the thermodynamics of chemical reactions.

Evaluate the rate of chemical reactions and factors influencing them.

Utilise adsorption isotherms for understanding surface reactions.

Introduce concepts of errors and deviations in volumetric analysis.

Use electrochemical concepts in study of redox reactions by conductivity and EMF
measurements.

Module:1 | Chemical and lonic Equilibria 6 hours
Chemical equilibrium: law of mass action; Kp, Kc and Kx; LeChatelier's principle, solubility
product; Concepts of a strong, weak acids and bases; pH scale; Henderson-Hasselbach
equations;

Buffer solutions: Acid-base indicators; lonic equilibrium: monoprotic, diprotic, and triprotic
acids; pH, pOH: measurements and significance, solubility products.

Module:2 | Thermodynamics | 6 hours
Thermodynamic processes — Cyclic, Reversible, Irreversible, Isothermal, Isobaric, Adiabatic;
Exact and Inexact Differentials - Heat and Work - Zeroth Law of Thermodynamics. Zeroth
law of thermodynamics, First law of Thermodynamics - Cp and Cv Relationship - calculation
of w, g, AE and AH for expansion of Ideal Gases under reversible, Isothermal and adiabatic
Conditions.

Module:3 | Chemical Kinetics | 7 hours
Rate of a chemical reaction. Order and molecularity of chemical reactions, Factors
influencing rates of chemical reactions; Rate equations for zero-, first- and second-order
reactions - equal and unequal concentrations of reactants. Half-life period; Determination
of order of reaction- differential method, method of integration, half-life period method,
isolation method.

Module:4 | Surface Chemistry | 6 hours
Difference between adsorption and absorption.  Physical and chemical adsorption--
desorption. Adsorption isotherms: Gibbs, Langmuir, BET, other isotherms - measurement of
surface area using adsorption isotherms, Freundlich adsorption isotherm and its
experimental verification. Adsorption indicators.

OO wWN =

Module:5 | Errors in Chemical Analysis | 7 hours

Classification of analytical methods- classical and instrumental, basis of their classification
with examples. Classification - systematic or Determinate errors — additive, proportional;
Types — instrumental, operative, errors of method; Random errors — Gaussian distribution;
Accuracy-absolute error and relative error; Precision — uncertainty; Propagation of
systematic and random errors. Standard deviation, relative standard deviation- related
numerical.

Module:6 | Acid -Base concept and redox systems | 6 hours
Arrhenius concept, Brgnsted-Lowry acids and bases, Lewis acids and bases, Acid and base

Integrated M.Sc. Physics Pagel9
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strength. Theory of electron transfer- redox reactions-electrochemical concepts in the study
of redox systems - study of acid base and redox reactions by pH,conductivity and emf
measurements

Module:7 | Volumetric analysis | 5 hours
Principles of Volumetric analysis-molarity-molality-normality-mole fraction-calculations-
primary and secondary standards-equivalent weight of acid, base, salt, oxidising agent and
reducing agents. Theories of Acid-Base, redox, precipitation, complexometric, iodometric
and iodimetric titrations-Theories of indicators-acid base, redox.

Module:8 | Contemporary issues | 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Skoog and West Fundamentals of Analytical Chemistry by F. James Holler, Donald M.
West, Stanley R. Crouch. Cengage Learning EMEA; 9th edition (2013)

2 | Atkins Physical Chemistry,11th Edition By Peter Atkins, Julio De Paula, James
Keeler, Oxford University press, 2018.

Reference Books

1. | Analytical Chemistry, Gary Christian, 6" Edition, John Wiley & Sons, New York, 2004,

5 Chemical Kinetics, Keith James Laidler, J. Keith, Professor Emeritus of Chemistry Keith
J Laidler Harper & Row, 1987.

3. | Principles Of Physical Chemistry, by B.R. Puri, L.R. Sharma, M.S. Pathania. 47" edition
(2016), Vishal Publishing Co, India.

4 | Vogel's Text book of Quantitative Chemical Analysis, G. H. Jeffery j. Bassett J.
Mendham R C. Denney, 5" Edition, Longman Scientific and Technical and John Wiley &
Sons, New York, 1989.

Mode of Evaluation: CAT, Quiz, Assignments, FAT

Recommended by Board of Studies 28-06-2021
Approved by Academic Council No. 64 | Date [ 16-12-2011

Integrated M.Sc. Physics Page20
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TCHY103P Physical and Analytical Chemistry Lab LIT|P|C
0/0/2 |1
Pre-requisite NIL Syllabus version
1.0

Course Objectives
The course is aimed at

1. Understand the principles and methods of Conductivity, monitoring redox reactions
using electrochemical methods.
2. Impart the concepts of monitoring the kinetics of chemical reactions.

Course Outcomes
1. Apply the concepts of electrochemical measurements in redox titrations.
2. Design experiments for monitoring rates of chemical reactions including surface
reactions.
3. Evaluate the dissociation constant and partition coefficient of chemical reactions.

Indicative Experiments |

1. | Estimation of Chloride by Conductometry

2. | Determination of concentration of an acid using pH measurement method

3 Thermodynamics functions from EMF measurements : Zinc — silver chloride system
4 Determination of partition coefficient of iodine in CCl, and water

5. | Adsorption of acetic acid on charcoal

6. | Estimation of Ferrous ion by potassium permanganate using potentiometry

7. | Acid catalyzed hydrolysis of an ester- Determination of rate constant

8. | lonization constant of a weak acid

9. | Kinetics of persulphate and iodide second order reaction

10. | Dissociation constant of methyl red

Total Laboratory Hours | 30 hours
Mode of assessment: Lab assessment, Viva-Voce and FAT
Recommended by Board of Studies | 28-06-2021
Approved by Academic Council No. 64 | Date | 16-12-2011

Integrated M.Sc. Physics Page21
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TCSE103L Programming in Python L T| P|lC

2|10 0| 2
Pre-requisite NIL Syllabus version
1.0

Course Objectives:

To introduce core programming basics required for science using Python language
To read and write simple Python programs

To develop Python programs with conditionals and loops

To use Python data structures — lists, tuples, dictionaries

To introduce the important science modules SymPy, NumPy, SciPy, Pandas and
Matplotlib

6. To introduce the input/output with files in Python and statistical processing of a data

abrwbd=

Course Outcome:

At the end of the course students will be able to:

1. Read, write, execute simple Python programs

2. Decompose a Python program into functions

3. Manipulate with 1-d,2-d and multidimensional data using Python

4. Data Visualization using Python

5. Read and write data from/to files in Python programs

6. Develop algorithmic solutions to science related problems
Module:1 \ Algorithmic Problem Solving | 3 hours
Algorithms, building blocks of algorithms (statements, state, control flow, functions);
algorithmic problem solving; iteration, recursion. lllustrative problems: flow chart, finding
minimum in a list, factorial of a number.

Module:2| Data, Expressions, Statements in Python | 4hours
Python Strengths and Weakness; Installing Python; IDLE - Spyder — Jupyter; Mutable and
Immutable Data Types, Naming Conventions; String Values; String Operations; String
Slices; String Operators; String functions. Numeric Data Types; Arithmetic Operators and
Expressions; Comments in the Program;

Module:3| Data Collection and Language Component of Python \ 4 hours
List; Tuples; Sets; Dictionaries; Operations on List, Tuple , Set, Dictionary; Control Flow
and Syntax; Indenting; The if statement; Relational Operators; Logical Operators; Bit-wise
Operators; The while Loop - break and continue statements; The for Loop; List
Comprehension

Module:4| Functions in Python | 4hours
Functions - Introduction; Defining your own functions; parameters; local and global scope;
passing collections to a function; variable number of arguments; passing functions to a
function; Lambda function; map; filter.

Module:5| Modules for Science | 3 hours
Modules: Introduction; Standard Modules — sys, math, time, sympy, random.

Module:6| Handling Scientific Data in Python \ 5 hours
NumPy arrays — 1-d, multidimensional arrays and matrices; Mathematical operations with
arrays; Slicing and addressing arrays; Boolean masks; Difference between lists and arrays
SciPy — Scientific Computing library of Python — Introduction, Basic functions, Special
functions, scipy.integrate, scipy.optimize, scipy.interpolate

Module:7| Data Visualization and Analysis of Data in Python | 5 hours
Python Plotting: PyPlot — Basic Plotting; Logarithmic Plots; Plots with multiple axes;
Matplotlib — interactive functions 3d plotting; Pandas — Introduction, Data Frame, Reading
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and writing CSV, XLS files, Working with missing data, categorical data, data visualization
with pandas

Modu|e:8 Contemporary issues: (Industry Expert Lecture) | 2 hours
Research and Development problems related to Scientific Domains

Total Lecture Hours ‘ 30 hours

Text Book(s)

1. | David J. Pine, Introduction to Python for Science and Engineering, CRC Press,

2. |12019.

Robert Johansson, Numerical Python — Scientific Computing and Data Science

Applications with NumPy, SciPy and Matplotlib, Apress, 2019

Reference Book(s)

1. Robert Sedgewick, Kevin Wayne, Robert Dondero, Introduction to Programming in
Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd.,
2016

2 Nelli, F., Python Data Analytics: with Pandas, NumPy and Matplotlib, Apress, 2018.

3. Jake vander Plas, Python Data Science Handbook — Essential Tools for Working with
Data, O'Really Media, 2017

Mode of Evaluation: CAT, Quiz, Digital Assignment and FAT

Recommended by Board of Studies | 12-07-2021

Approved by Academic Council 63 | Date | 23.09.202"
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Pre-requisite | NIL Syllabus version
1.0

Course Objectives:

1.
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To introduce core programming basics required for data science using Python
language

To read and write simple Python programs

To develop Python programs with conditionals and loops

To use Python data structures — lists, tuples, dictionaries

To introduce the important science modules SymPy, NumPy, SciPy, Pandas and
Matplotlib

To introduce the input/output with files in Python and statistical processing of a data

EPW@S%LEFH‘@%:ourse students will be able to:

S

Read, write, execute simple Python programs

Decompaose a Python program into functions

Manipulate with 1-d,2-d and multidimensional data using Python
Read and write data from/to files in Python programs

Develop algorithmic solutions to science related problems

List of Challenging Experiments (Indicative)

1. First Basic Experiment(s): (i) “Hello World!” Program in IDLE, Jupyter, Spyder
Environments. (ii) Program(s) to demonstrate the Python data types
Python Operators, Expressions and Flow Controls

Python Lists, Tuples, Dictionaries & Sets

Python Functions, Modules and Packages

Python Symbolic Computation and Random Number generation

Array and Matrix Manipulation in Python

Data Manipulation — SciPy Module

Data Visualization in Python — PyPlot Module

Data Manipulation using Pandas

10 Descriptive Statistical Analysis — Evaluation, Plotting and Interpretation
11. Evaluation of Probability using various Distributions Functions

12. Linear and Nonlinear Regression in Python

©CONOAPR®N

Total Laboratory Hours | 60 hours

Mode of assessment: CAT / Written Assignment / Quiz / FAT / Project.

Recommended by Board of Studies | 12-07-2021

Approved by Academic Council No.63 |[Date |23.09.2021
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TCSE104L Structured and Object Oriented Programming L|T|/P|C
200 2
Pre-requisite | NIL Syllabus version
1.0

Course Objectives
1. To impart the basic constructs in structured programming and object-oriented
programming paradigms.
2. To inculcate the insights and benefits in accessing memory locations by
implementing real world problems.
3. To help solving real world problems through appropriate programming paradigms.

Course Outcome
At the end of the course, students should be able to:

1. Understand different programming language constructs and decision-making
statements; manipulate data as a group.

2. Recognize the application of modular programming approach; create user defined
data types and idealize the role of pointers.

3. Comprehend various elements of object-oriented programing paradigm; propose
solutions through inheritance and polymorphism; identify the appropriate data
structure for the given problem and devise solution using generic programming
techniques.

Module:1 | C Programming Fundamentals | 3 hours
Variables - Reserved words — Data Types — Operators — Operator Precedence -
Expressions - Type Conversions - I/O statements - Branching and Looping: if, if-else, nested
if, if-else ladder, switch statement, goto statement - Loops: for, while and do...while — break
and continue statements.

Module:2 | Arrays, Functions | 4 hours
Arrays: One Dimensional array - Two-Dimensional Array — Strings and its operations. User
Defined Functions: Declaration — Definition — call by value and call by reference - Types of
Functions - Recursive functions - Storage Classes - Scope, Visibility and Lifetime of
Variables.

Module:3 | Pointers \ 4 hours
Declaration and Access of Pointer Variables, Pointer arithmetic — Dynamic memory
allocation — Pointers and arrays - Pointers and functions.

Module:4 | Structure and Union | 3 hours
Declaration, Initialization, Access of Structure Variables - Arrays of Structure - Arrays within
Structure - Structure within Structures - Structures and Functions — Pointers to Structure —
Union — Linked list
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