SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY

ENVIRONMENTAL BIOTECHNOLOGY
Subject Code: 253010503
B.SC. Semester -5

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the basic knowledge of Environmental of biotechnology.

» The purpose of the course is to give student to introduce about biotechnology field like
environmental biotechnology.

» To provide an understanding of various types of pollutions, bioleaching process,
biomagnifications, biodegradation and bioremediation process and knowledge of
biosensor mechanism.

Prerequisites

Student must have studied B.Sc. with biotechnology as a major subject and knowledge of basic
Environmental biotechnology.
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Course outline

Unit Teaching
Course Contents
No. hours
Bioremediation :
e Bioremediation principles
e Strategies and techniques of bioremediation: in situ and ex
1. situ 10
e Bioremediation of metals
e Phytoremediation
® GMOs and their impact on bioremediations
Biodegradation :
e Principles of biodegradation and mechanism of
2. detoxification 10
® Biodegradation of detergent, pesticide, lignin, hydrocarbon
and dyes
Biodeterioration:
e Principles and mechanisms of biodeterioration
3. e Methodology to assess biodeterioration 10
e Prevention and control of biodeterioration
® Biodeterioration of selected materials
Environmental Problems & monitoring:
e Biosensor: types, principle, applications and
4. limitations. 10

e Bioplastic- Introduction, technology and applications,
e Biotransducer

40

Learning Outcomes

>

>

The students will be able to understand the Knowledge of the environmental
biotechnology to understand concepts of various types of pollution, waste water
treatment process, Bioleaching process, biomagnification, Biosensor process.

Student should be able to understand basic concepts of Environmental biotechnol
such as water treatment process, bioleaching of metal, application of bioremedi
process.

Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.
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Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

» U. Satyanarayana- Biotechnology

» B.C. Bhattacharyya and R. Banerjee- Environmental Biotechnology
» G. M. Evans and J. C. Furlong- Environmental Biotechnology

> S. C. Santra, Central, India- Environmental Science
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SWARNIM STARTUP & IINOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY
FERMENTATION TECHNOLOGY- |
CODE: 253010501
B.Sc. 5" SEM

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme

Credits Internal External Total
Th Tu Total
Th Pr Th Pr

3 - 3 30 - 70 - 100
Objectives: -

» To provide basic knowledge of bioprocess technology in the industry, how to isolate the
micro-organisms, its preservation. How the strain can be improved for industrially
important organisms. What are primary and secondary screening, how to isolate
enzymes producing microbes.

» Need to know the importance of strain improvement, what different methods can be
used for strain improvement. Students get to know about the use of precursors in the
fermentation process.

» This study gives idea about the bioreactor design. Types of bioreactor used in the
industry. how the sterilization of media and air can be done. Importance of mass
transfer and determination of Kla, inoculum development.

» The student will get an idea about kinetic of substrate and utilization of batch, types of
fermentation i.e fed batch and batch fermentation. What can be control system for
monitoring the fermentation process.

» To provide the idea about down streaming process how to get end product in the

fermentation.

Prerequisites:-
Student must be passed second year B.Sc in Microbiology as major subject along with the

knowledge of biology.
Course outline:-
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Sr.

No.

Course Contents

Number of Hours

Introduction to fermentation technology
e Fundamental concepts of fermentation
e Chronological development in industrial microbiology
e Introduction to the component parts of fermentation
process
e Range of fermentation processes

10

Industrially important microorganisms
e SCREENING:
(A) Characteristics of industrially important microorganisms
(B) Primary screening of organic acid producers, Primary
screening of antibiotics, growth factors, and enzyme producers.
(C)Significance of secondary screening
e STRAIN IMPROVEMENT
(A) STRAGIES
i. Selection of induced mutants
ii. Selection of recombinants
(B) Strain improvement for modification of properties other
than yield
(C) Preservation: Principle, methods and quality control

10

Fermenter Design & Fermentation Process

e Stirred tank bioreactor

(A) Basic functions of fermenter and design

(B) Structural components of fermentor

(C) Devices of aeration and agitation

(D) Devices for monitoring pH, temerpature, foam and
dissolved oxygen

e Types of fermentation - Submerge (Batch, Fed batch and

Continuous).
e Solid state fermentation.

10

Fermentation media and inoculum development
e Fermentation media
(A) Principles of media formulation
(B) Media ingredients: water, carbon sources, nitrogen
sources, minerals, growth factors, buffers, chelators,
precursors, inducers, inhibitiors, antifoam agents
e Methods of sterilization
(A) Use of high pressure steam: principle, batch and
Continuous sterilization process
(B) Use of filtration: principle, types of filter.

10
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e Inoculum development: general principles for
development of seed culture for bacterial, yeastand
fungal processes

40

Learning Outcomes:

>

Student will learn about the bioprocess technology in the industry, how to isolate the
micro-organisms, its preservation. How the strain can be improved for industrially
important organisms. Types of substrate used for fermentation and about medium
optimization.

Provide an idea about the bioreactor design. Types of bioreactor used in the industry.
how the sterilization of media and air can be done. Importance of mass transfer and
determination of Kla, inoculum development.

Get knowledge about kinetic of substrate and utilization of batch, types of fermentation
i.e fed batch and batch fermentation. What can be control system for monitoring the
fermentation process.

To provide the idea about down streaming process how to get end product in the
fermentation. What different methods can be used for down streaming process.

Teaching & learning Methodology:

>

We should aim to provide a range of modes of learning, including, for example,
individual work, group work and opportunities for off-campus learning through visit to
various research institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods
which you may wish to develop for use in your subject area:

Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module

comprehension and accessibility.
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Basic Text & Reference Books:

» Principles of Fermentation Technology : Whitaker & Stanbury Comprehensive
» Biotechnology : Murray Moo Young

» Methods in Industrial Microbiology : Sikyta

» Fermentation Microbiology and Biotechnology, El Mansi and Bryc
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Teaching & Evaluation Scheme

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY
Genetic Engineering and Tissue culture
Subject Code: 253010504

B.Sc. Semester-5

SWARNIM STARTUP & INNOVATION UNIVERSITY

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Th Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide basic knowledge of Applications of Biotechnology

» The purpose of the course is to introduce students to methods of 'Biotechnology'
combines utilizing the living systems - microorganisms, plants, animals with basic
scientific and engineering, for providing various solutions for improving our lives.

» The present course opens the door to all of the abundant careers in and out of the area
of biological sciences including health/ Industrial field/ medical / Environmental
Sciences.

Prerequisites

Student Must have studied BS.c with Biotechnology as a major subject and knowledge of
genetic engineering
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Course outline

Unit
No.

Course Contents

Teaching
hours

Recombinant vectors

Characteristics of an Ideal Vector

Plasmid(pBR322)

pUC vectors

Bacteriophage Lambda

Cosmid

Construction of recombinant DNA and transformation
Visual selection by antibiotic

Blue-white selection.

10

Genetic engineering

Introduction of Genetic Engineering
Molecular tools of Genetic Engineering
Restriction endonucleases

DNA Cutting enzyme

DNA Ligation Techniques

DNA Modifying Enzymes

Gene transfer methods

10

Tissue culture-I

Introduction of tissue culture
Types of tissue culture

Plant tissue culture

Method and significance of PTC
Application of PTC

10

Tissue culture-ll

Animal tissue culture introduction

Primary culture and established cell line cultures
Equipment and material for animal cell technology
Basic media and techniques of mammalian cell culture
Manipulation and application of animal cell culture

10
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>

Learning Outcomes

The students will be able to understand and the basic principles and, the tools and
techniques of Genetic engineering

The course is designed to give students an understanding of the applications of genetic
engineering invarious fields.

This is a course where the topics to be studied include different types of plant cultures,
to understand principles of animal culture, media preparation , To describe meristem
culture and clonal propagation of plants on a commercial scale.

To getinsightin applications or recombinant DNA technology in agriculture, production
of therapeutic proteins.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example,
individual work, group work and opportunities for off-campus learning through visit to
various research institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods
which you may wish to develop for use in your subject area:

Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.
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Books Recommended

PRINZIPIEN DER BIOCHEMIE Textbook by Albert L. Lehninger, David L. Nelson, and
Michael M. Cox

Elements of Biotechnology P. K. Gupta Rastogi Publications, 1994 - Biotechnology

A TEXTBOOK OF BIOTECHNOLOGY BY R C DUBEY

Biotechnology and genomics P. K. Gupta, Rastogi Publication

Molecular biology and genetic engineering P. K. Gupta
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SWARNIM STARTUP & INNOVATION UNIVERSITY
SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF BIOTECHNOLOGY
MOLECULAR TECHNIQUES

Subject Code :253010502
B.Sc. Semester-5

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives:-

» To provide basic knowledge Molecular Techniques

» Molecular biology is the branch of biologythat concerns the molecular basis
of biological activity in and between cells, including molecular synthesis, modification,
mechanisms and interactions. The central dogma of molecular biology describes the
process in which DNA is transcribed into RNA then translated into protein.

» Particular areas of interest include the following: stability and expression of cloned gene
products, cell transformation, gene cloning systems and the production of recombinant
proteins, protein purification and analysis, transgenic species, developmental biology,
mutation analysis, the applications of DNA fingerprinting, RNA interference, and PCR
technology, microarray technology..

» Molecular Biotechnology publishes original research papers on the application of
molecular biology to both basic and applied research in the field of biotechnology.

» Increasing knowledge of the molecular basis of disease and advances in technology for
analyzing nucleic acids and gene products are changing pathology practice.

» The explosion of information regarding inherited susceptibility to disease is anb\,EGE.S.s-,a
important aspect of this transformation. < \
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Prerequisites:-

> Student Must have studied 2years B.Sc. with microbiology/Biotechnology as a major
subject and knowledge of basic microbiology.
> Students must have basic knowledge of Molecular Techniques

Course outline:-

Unit No. Course Contents Teaching Hours
Gene libraries:
1. e Genomic libraries, cDNA libraries, 10
e PCR:types and applications-Basic PCR and RT-PCR
Techniques:
e Nucleic acid hybridization,
e Colony and plaque hybridization,
e Southern, Northern and Western blotting,
5. ) Df)t-BIot,. ' 10
e Differential screening.
e Insitu hybridization,
e FISH (radioactive and non-radioactive detection of
hybridization),
e Autoradiography.
Molecular markers:
e RFLP,
e RAPD,
3. e AFLP, 10
e SNP,
e Satellite DNA.
e DNA Fingerprinting- process and its application.
DNA sequencing:
e Chain termination, chemical cleavage and
automated.
4, e DNA Foot printing- types and application. 10
e In vitro transcription and in vitro translation,
various systems and application.
40
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Learning Outcomes:

» At the end of the course the student would have basic knowledge of molecular
techniques.

» Increasing knowledge of the molecular basis of disease and advances in technology for
analyzing nucleic acids and gene products are changing pathology practice

» The practice of anatomic and clinical pathology is being transformed by new knowledge
in molecular pathology and human genetics and by advances in the application of
molecular biology technology.

» Many residents enter pathology training with sophisticated backgrounds in molecular
biology and human genetics obtained from research experiences, graduate programs,
and medical school courses

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

» Winnacker, Ernst L. (1987), From genes to clones : introduction to gene technology

» R.W. Old and S. B. Primrose, Principles of Gene Manipulation. An Introduction to Genetic
Engineering. 1981

» PK Gupta. Biotechnology and Genomics
» RC Dubey. A text of biotechnology —
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY

Analytical Chemistry- C-I

CODE : 253020504
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150

Objectives: - To provide basic knowledge Chemistry

Prerequisites:-

Course outline:-

Sr. Course Contents Numb
No. er of
Hours

1 (A) Ultraviolet Spectroscopy 14

Origin of UV Spectra, Principle, Electronic transition (c-6*, n-c*, n-n*
and n-nt*), relative positions of Amax considering conjugative effect,
steric effect, solvent effect, red shift (bathochromic shift), blue shift
(hypsochromic shift), hyperchromic effect, hypochromic effect (typical
examples). Aromatic and Polynuclear aromatic hydrocarbons.

(B) Ultraviolet Spectroscopy (Problems)

Problems of Dienes and enones using Woodward-Fieser rules. Problems
of aromatic ketones, aldehydes and esters using empirical rules.

2 (A) Infrared Spectroscopy 14
Introduction, principle of IR spectroscopy, instrumentation, sampling
technique, selection rules, types of bonds, absorption of common
functional groups. Factors affecting frequencies, applications.
Application of Hooke’s law, characteristic stretching frequencies of O-
H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors affecting
stretching frequencies (H-bonding, mass effect, electronic factors, bond

1OYAN RAT [
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multiplicity, ring size).

(B) Raman Spectra

Basic principal, Instrumentation, Application of Raman spectra,
Comparison of IR and Raman spectra.

3 (A) Nuclear Magnetic Resonance 14
Principal, Magnetic and non magnetic nuclei, absorption of radio
frequency. Equivalent and non equivalent protons, chemical shifts,
anisotropic effect, relative strength of signals, spin-spin coupling, long
range coupling, coupling constant, Deuterium labelling, applications to
simple structural problems.

(B) Problems based on Spectral data

Structural problems based on UV, IR and NMR

4 (A) Visible Spectroscopy 14
Introduction, Beer Lambert’s law, instrumentation (light source, optical
system, wavelength selector, light sensitive device), Accuracy and error
of Spectrophotometry.

(B) Atomic Spectroscopy

Introduction, Principle, Flame Emission Spectroscopy (FES) and Atomic
adsorption Spectroscopy (AAS), Principal, comparison and applications,
Burners (Total consumption burner and Premix burners), Inductively
coupled plasma Emission Spectroscopy (ICPES)

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

=

Introduction to Spectroscopy: Donald L. Pavia, Gary M. Lampman, George S. Kriz

Cengage Learning; 4t Edition.

Spectrometric Identification of Organic Compounds: Robert M. Silverstein, Francis X.

Webster, David Kiemle Wiley; 7t Edition.

Infrared spectra of Complex molecules: J. Bellamy, John Wiley & Sons, Inc., 3rd Edition.

Spectroscopic Method in Organic Chemistry: Dudley Williams, lan Fleming McGraw-

Hill Education; 6th Edition.

6. Applications of spectroscopic techniques in Organic Chemistry: P.S. Kalsi, New Age
International; 6t Edition.

7. Elementary Organic Spectroscopy; Principles And Chemical Applications: Y. R.
Sharma, S. Chand & Co Pvt Ltd.

8. Fundamentals of Molecular Spectroscopy: C. M. Banwell and E. McCash, Tata McGraw
Hill, 4 Edition.

9. Modern Raman Spectroscopy: A Practical Approach; Ewen Smith, Geoffrey Dent., Wile

1st Edition.

wmn
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY
CHEMISTRY PRACTICAL

CODE : 253020505
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150

Objectives:- To provide basic knowledge Chemistry
Practical [I] (Inorganic and Physical Practicals)

[A] Inorganic Qualitative Analysis:
Inorganic Qualitative Analysis of mixture containing six radicals only.
(Minimum 08 mixtures to be done)

[B] Physical Chemistry (Kinetics, Solubility & Instruments)

(1) Kinetics and solubility:

Investigate the order of reaction in experiments no. 1, 2 and 3 by graphical method.
Exp 1: Reaction between K2S20sand Kl (a [ b)

Exp 2: Reaction between KBrOzand Kl (a =b)

Exp 3: Reaction between H202and HI (a ' b)

Exp 4: Determine the heat of solution of a given substance (Oxalic acid and Benzoic acid) by
solubility method.

(2) Instruments:

Exp 1: Determine dissociation constant of monobasic acid (CH3COOH ) using pH meter.
Exp 2: Determine the amount of bases in given mix (NaOH+NH4OH) Conductometrically ugi
standard solution of HCI _
Exp3: Determine the amount of ferrous in the given solution of Ferrous Ammonium Sulphat8
potentiometerically using standard KMnOa solution.

Exp 4: Determine the concentration offfageang kgst #ethe given solution by Colourimetry.




Reference Books

(1) Vogel’s “Textbook of Quantitative Chemical Analysis”: Pearson Education Ltd. 6th Edition,
2008.

(2) Vogel’s “Qualitative Inorganic Analysis”: Pearson Education Ltd. 7t Edition, 2009.

(3) Gurdeep Raj, “Advanced Practical Inorganic Chemistry”: Krishna Prakashan, Meerut, 21st
Edition, 2009.

(4) J. B. Yadav, “Advanced Practical Physical Chemistry”: Krishna Prakashan, Meerut, 29t
Edition, 2010.

(5) P. H. Parsania, “Experiments in Physical Chemistry”’: Neminath Printers Rajkot 1st Edition
2004.

(6) A. M. James and F. E. Prichard, “Practical Physical Chemistry”: Longman Group Limited
London 3rd Edition Reprinted 1979. Guj. Uni. Chemistry Syllabus — B.Sc. Sem-V Page 12
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Practical [11] (Organic and Analytical Practicals)

[A] Organic Preparation:

(i) Nitration of Acetanilide

(i) Acetanilide from Aniline (Green Preparation)

(iii) Benzilic Acid from Benzil (Green Preparation)

(iv) 1,5-Diphenyl-penta-1,4-diene-3-one from Benzaldehyde and Acetone(Green Preparation)
(v) Diels-Alder reaction between furan and maleic acid (Green Preparation)

[B] Analytical:
(B-1) Organic Estimation:
(i) Unknown Acid (e.g., Oxalic, Succinic, Citric, Tartaric, Benzoic, Phthalic and Cinnamic acid)
(i) Ketone (Acetone)
(i) Ester
(B-2) Chromatography [TLC]
Analysis of the following drugs by Thin Layer Chromatography.
(i) Aspirin (ii) Paracetamol (iii) Ibuprofen

Reference Books

(1) A. I. Vogel, “Elementary Practical Organic Chemistry Part-11, Qualitative Organic Analysis”:
CBS Publishers & Distributers, New Delhi, 2nd Edition, 2004.

(2) A. 1. Vogel, “Elementary Practical Organic Chemistry Part 111 Quantitative Organic
Analysis”: CBS Publishers & Distributers, New Delhi, 2nd Edition, 2004.

(3) Hand book of Organic qualitative analysis by H. T. Clarke.

(4) Practical Organic Chemistry: F. G. Mann and B. C. Saunders. Low — priced Text Book.
ELBS, Longman.

(5) V.K. Ahluwalia, Sunita Dhingra, “Comprehensive Practical Organic Chemistry —Qualitative
Analysis”: University Press (India) Private Limited, Hyderabad, 1st Indian Edition, 2010.

(6) “Advanced Practical Organic Chemistry”: Stanley Thornes Publishers Ltd., J Leonard, B
Lygo, G Procter, 1st Indian Edition, 2004.

(7) “Quantitative Analysis”: R. A. Day, A. L. Underwood, Prentice-Hall of India Pvt. Ltd., New
Delhi, 6th Edition, 2004.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF CHEMISTRY

Inorganic Chemistry C-I
CODE : 253020502
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150

Objectives:- To provide basic knowledge Chemistry

Prerequisites:-

Course outline:-

Sr. Course Contents Numb
No. er of
Hours

1 Molecular symmetry 14

Introduction, symmetry operations and symmetry elements: Cn, o, Sn, i
and E. Point groups for the molecules (excluding S2n and In).
Multiplication tables of C2v, C2nand Cav point groups.

2 (A) Chemical bonding (1) 14
VB and MO treatment of H2and H2+, comparison of VB and MO

MO treatment of [FeFs]-4, [Fe(CN)s]-4, [V(CN)e]-3, [IrFe]-4, [NiF4]-2,
[PtCl4]-2and [Ni(CN)4]-2.

(B) Boron hydrides

Preparation, properties and structure of diborane. Types of bonds found
in higher boranes. Structure of BaH1o, BsHe, BsH11, BsH1o and B1oH14.

3 (A) Co-ordination chemistry 14
Reaction, kinetics and mechanism. Trans effect and trans influence,
Applications of trans effect in synthesis and analysis.

Theories of trans effect: Polarisation theory, n- bonding theory, MO
theory. Lability, inertness, stability and instability.

BHOYAN RAT| [
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(B) Kinetics and reaction rates of substitution

Ligand field effect and reaction rates, mechanism of substitution
reaction. Nucleophilic substitution reaction (Sn1 and Sn2) in octahedral
complexes. Substitution in square planar Pt (II)complexes. Substitution
in octahedral Co (111) complexes. Acid hydrolysis, base hydrolysis. Cis
effect. Electron transfer reaction. Mechanism of redox reaction (inner-
sphere and outer-sphere).

4 (A) Inorganic polymers 14
Classification of inorganic polymers. Polymers containing boron and
silicon: methods of preparation, physical and chemical properties,
structures and their uses.

(B) Mossbauer Spectroscopy

Principle and Instrumentation.

Experimental technique

Application for iron complexes

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

Concise Inorganic Chemistry: J.D. Lee; Wiley India, 5th Edition (1996).

‘Shriver and Atkins’ Inorganic Chemistry: Atkins, Overton, Rourke, Weller, Armstrong;
Oxford University Press, 5t Edition (2011).

Advanced Inorganic Chemistry:. F.A. Cotton and Wilkinson G.; John Wiley, 5th Edition
(1988).

Introductory Quantum Chemistry: A.K. Chandra; Tata- McGraw Hill, 4t Edition (1994).
Quantum chemistry: R.K. Prasad; New Age International, 4t Edition (2010).

oD P

Electron and chemical bonding: H. B. Grey, W.A.Benjamin. INC, New York.
Inorganic chemistry:. James E. Huheey, 4t Edition,Wesley Publishing Company.

© o N o U

Mechanism of Inorganic reaction: Basalo and Pearson, 2nd Edition, Wiley Eastern Pvt
Ltd.

10. Introduction to Advanced Inorganic chemistry, Durrant and Durrant, John Wiley.
11. Advanced Inorganic chemistry: (Vol. 1) Satya Prakash, Tuli, Basu and Madan; S. Chand

12. Advanced Inorganic chemistry: Gurdeep Raj; Goel Publishing House, 23rd Edition
(1998).
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF CHEMISTRY

Organic Chemistry C -I
CODE : 253020501
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150
Objectives:- To provide basic knowledge Chemistry
Pré¥equisites:- Course Contents Number
No. of
Course autline:- Hours
1 (A) Carbohydrates 14
Disaccharides, structure of (+) maltose, (+) cellobiose, (+) lactose
and (+) sucrose.
(B) Purine and Pyrimidines
(i) Purines — Synthesis of Purines, Adenine and Guanine.
(ii) Pyrimidines — Synthesis of Pyrimidine, Uracil, Thymine and
Cytosine.
2 (A) Nucleophilic Substitution at a Saturated Carbon Atom 14

Mechanism and scope of reaction-available mechanism, Kinetic
Characteristics, Scope of reaction, Stereochemistry of SN1 and SN2
reactions, Relative reactivity in substitution, Solvent effect,
variation at carbon site, Relative leaving group activity, SNi
(substitution nucleophilic internal) Mechanism and Neighboring
group participation. Elimination Reactions, E1, E2 and E1cB
mechanism, Orientation Eland E2 reactions, Elimination Vs
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Substitution.
(B) Nucleophilic Aromatic Substitution

Nucleophilic aromatic substitution, Bimolecular displacement and
its mechanism, Reactivity, Orientation, Electron withdrawal by
resonance, Evidence for the two steps-mechanism, Elimination-
addition mechanism-Benzyne.

(A) Inorganic reagents for Organic synthesis

Use of specific reagents and their synthetic applications with
mechanism.

(1) Aluminium Isopropoxide (ii) Lithium Aluminium Hydride (iii)
Adams's catalyst (PtO2)

(iv) Selenium Dioxide (v) Osmium Tetroxide (vi) Lead Tetraacetate
(B) Molecular rearrangements and Name Reactions
Rearrangements occurring through Carbocations, carbenes and
nitrenes Principle, Mechanism and Synthetic applications of the
reactions:

(1) Wolf rearrangement (ii) Fries migration (iii) Hoffmann reaction
(iv) Oppenauer oxidation reaction (v) Diels-Alder reaction (vi)
Birch Reduction

14

(A) Stereo Chemistry (1)

Optical activity in the absence of chiral carbon (Biphenyls, Allenes
and Spirans)

(B) Stereoselectivity and Stereospecificity

Stereoselective and stereospecific reactions. Mechanism “Addition
of halogens to alkenes”. Stereochemistry of E2 reaction (syn and
anti elimination).

14
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Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

Organic Chemistry: I. L. Finar, Vol-I1, 5t Edition, Pearson Education Ltd.

(2) Organic Chemistry: Morrison & Boyd, 6th Edition, Prentice Hall of India Pvt. Ltd.
(3) Stereochemistry of carbon compounds: E. L. Eliel, Wiley Eastern Ltd.

(4) Stereochemistry and mechanism through solved problems: P. S. Kalsi, New Age
International.

5. (5) Stereochemistry of Organic Compounds: Principles and Applications: D. Nasipuri;
New Academic Science; 4th Revised Edition.

PobdPE

S

(6) Organic Chemistry: Hendrickson, Cram, Hammond, Mc Graw-Hill.
(7) Organic Chemistry: 6th Edition, John Mcmurry, Brooks Cole, International Edition.
8. (8) Organic Chemistry: T.W. Graham Solomons and Craig B. Fryhle Wiley, 8t Edition

~
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(9) Organic Chemistry: Francis A. Carey, Mc Graw-Hill, 7t Edition (10) Organic Chemistry: Leroy G.Wade,
Prentice Hall, 6th Edition.

(11) Organic Chemistry: Jonathan Clayden, Nick Greeves, Stuart Warren and Peter Wothers.

Oxford University Press, USA

&
2
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF CHEMISTRY

Physical Chemistry C-I
CODE : 253020503
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150

Objectives:- To provide basic knowledge Chemistry

Prerequisites:-

Course outline:-
Sr. Course Contents Numb
No. er of
Hours
1 Thermodynamics 14
Zeroth law of Thermodynamics, Clausius - Clapeyron equation,
Trouton’s Rule, Craft’s equation, van’t Hoff’s isotherm and isochore
equations.
2 Electrochemistry 14

Electrochemical cell and Electrolytic cell, Reversible and irreversible
electrodes and cell, Poggendorff’s compensation method and Weston
cell, Reference electrodes (i) Saturated Calomel Electrode (ii) Standard
Hydrogen Electrode (iii) Quinhydrone Electrode, Nernst’s single
electrode potential equation, Applications of emf measurements to
calculate AG, AGo, AH, AS , Keq, Ksp, Kwand Kh.

3 (A) Chemical Kinetics 14
Prediction of reaction rate, Primary and secondary salt effect,
Heterogeneous reactions, Retarded reaction.

(B) Polymer Chemistry

Polymerization and types of Polymerization, Co-polymers, Bio-

BHOYAN RAT| [
Kalol, Gandhinaga
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polymers, Polymer additives, Thermodynamics of polymer solution,
Molecular weight determination of polymers: Number average
molecular weight, Weight average molecular weight, Viscosity and
Osmotic pressure method.

4 (A) Nuclear Chemistry 14
Detection of isotopes, Velocity focusing mass spectrograph, Bainbridge
and Neiers mass spectroscopy, Double focusing mass spectroscopy,
Applications of isotopes and trace technique examples

(B) Molecular spectra

Pure rotational spectra, Equation for frequency of pure rotational
spectral line, Vibrational-Rotational spectra, Equation for frequency of
vibrational-rotational spectral line, Ortho and Para hydrogen.

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of
Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes,
assignment, brain storming session.

Books Recommended:

Physical Chemistry: G. M. Barrow, 5th Edition, McGraw-Hill education, India.

2. Advanced Physical Chemistry: Gurdeep Raj, 35t Edition
(2009), Goel / Krshina Publishing House.

3. Principles of Physical Chemistry: Puri, Sharma and Pathania,
42nd Edition, Vishal Publishing Company.

4. Polymer Science: Gowariker, Viswanathan and Sreedhar, 1st Edition
(2012 reprint) New Age International.

5. Essentials of Nuclear Chemistry: Arnikar, 4w Edition (2012
reprint), New Age International.

Physical Chemistry: Atkins, 9t Edition. Oxford University Press.

7. Advanced Physical chemistry: Gurtu and Gurtu, 11t Edition , Pragati
Prakashan.
Physical chemistry: Levine, 6th Edition, McGraw-Hill edu
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

ABSTRACT ALGEBRA
Subject Code: 253030504

B.Sc. Semester -5

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student, but also to
motivate them for better performance .Student are evaluated on the basis of Midterm
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

Because of its generality, abstract algebra is used in many fields of science. OBJECTIVE OF THIS
COURSE: This course is intended to provide a first approach to the subject of algebra by studying
some basic algebraic structures, mapping between them and their substructures.

Prerequisites

A Candidate for admission to the Bachelor of Science (Mathematics) must have a 10+2 Science
with A and B (Maths and Physics) Group. Provisional admission shall be provided subject to the
Clearance of examinations and eligibility.

Course outline:

This Course designed for undergraduate and graduate students working on scientific,

spectrum of description.
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Sr.

No.

Course Contents

Teaching
hours

Unit I:-Binary operations & groups

Binary operations, division algorithm for integers, congruent
modulo relation relation in Z, definition and examples of
groups, elementary properties of group, equivalent definition
of a group, finite groups and their tables, commutative and
non commutative groups

10

Unit Il:- Subgroups and lattice diagrams

Subgroups, definition and examples, normalize and
centralizers, order of an element, order of a group, cyclic
group generated by an element, lattice diagrams of finite
groups, cosets and its properties, Lagrange’s theorem and its
application, Euler’s theorem, mFermat’s theorem

12

Unit lll :- Permutations & normal subgroups

Permutations, definition and examples, cycle, transposition,
even and odd permutation, order of a permutation, inverse of a
permutation, symmetric groups and alternating groups,
examples, quotient group, normal subgroup: definition and
Examples.

12

Unit IV :- Homomorphism & isomorphism of groups

Isomorphism of groups: definition and examples, isomorphism
and equivalence relation, cyclic groups, properties OG cyclic
groups, isomorphism of cyclic groups, Homomorphism of
groups: definitions and examples, kernel of a homomorphism,
fundamental theorem of Homomorphism, Calev’s theorem,
automorphism of groups

10
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LEARNING OUTCOMES:-

YV VVYVY

In this Math student will learns the concept of Group theory.
Students will learn the concept of permutation.
Students will learn Homomorphism & isomorphism of groups.

Students will learn the fundamental theorem of homomorphism.

Teaching & Learning Methodology:-

>

>

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge.

Particularly at the start of a programme/module or for key areas, providing online or hard
copy notes before classes can aid comprehension and accessibility.

Include inquiry based learning exercises in international or intercultural contexts.
Include group work, with groups representing diverse cultures and nationalities.

Reference Books:-

I N Herstein, Topics in Algebra, Wiley Eastern Ltd.

N. Jacobson, Basic Algebra Vol | & I, Hindustan Publishing company.

Shanti Narayan, A text book of Modern Algebra, S.Chand & Co.

P.B.Bhattacharya, S.K.Jain, S R Nagpal, Basics Abstract Algebra, (second Edition)
Cambridge University Press.

N.S. Gopalkrishna, University Algebra, Wiley Eastern, New Delhi Maclane Saunders and
Birkhoff Garrett, Algebra, MacMillan, New York.

G.F.Simmons, Introduction to Topology and Modern Analysis, MacGrawHill Inc., U.S.A.

E-LEARNING WEBSITES:-

http://www.universityofcalicut.info/SDE/Abstract algebra.pdf

https://pkalika.in/2019/10/21/abstract-algebra-linear-algebra/

http://math.nevai.net/courses/mas4301/misc/syllabus.pdf
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

Complex Analysis
Subject Code: 253030501

B.Sc. Semester -5

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student,but also to
motivate them for better performance .Student are evaluated on the basis of Mid term
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
4 - 4 4 30 - 70 - 100
Objectives

» The aim of this subject is to present the important ideas in Linear equation using multiple
method to student whose principal interest lie outside the field of mathematics.

» It is a subject which provide a vital arena where students can see the interaction of
mathematics and machine computation.

Prerequisites

A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science
with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the
Clearance of examinations and eligibility.

Course outline:

engineering,statistics , and mathematics majors
numerical methods used to applied mathematics problems,with applications across the
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spectrum of discription.

Sr.
No.

Course Contents

Teaching
hours

Unit: |

Sum and product of complex numbers with properties, moduli and
conjugate, triangle inequality, polar coordinates, product and
guotients in exponential form, roots of complex numbers, De
Moivre’s theorem and application, the exponential function,
trigonometric functions, hyperbolic functions, convergence of
sequence and series.

Unit: 11

Functions of complex variables, theorems on limits, continuity,
derivatives, differentiation formulas, Cauchy-Riemann equations,
sufficient condition for differentiability, polar coordinates, analytic
functions and harmonic functions.

Mapping and Conformal mapping: Elementary functions, mapping by
elementary functions , mobius mapping, linear function. Bilinear

mapping w= (az+b)/(cz+d) ,w=z,w = z2,w = i,w = exp(2)

12

Unit: 111

Line integral(complex),Cauchy’ integral formula,maximum
modulus,(only statement),liouville’s theorem.Definition of complex
sequence, complex series and power series. Expansion of

complex function in Taylor’s series and Laurent’s series.

14
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Unit: IV
Residues and poles:

Definition of a singular point, Isolated singular points, Zeros of
4 complex functions, Poles and residues of complex function, Cauchy’s 10
residue theorem, Evaluation of improper real integrals by residue
theorem and evaluation of definite integral of trigonometric
functions by residue theorem.

Learning Outcomes
After Successfully Completion of the Course the student will be ....

» Derive Numerical methods for various mathematical operation and tasks , such as
interpolations,differentiations ,integration,the solution of linear and nonlinear equations, and
the solution of linear and nonlinear equation, and the solution of differential equations.

» Analyse and evaluate the accuracy of common numerical methods.

» Derive numerical methods for various mathematical operations and tasks , such as
interpolation,differentiations, integrations , the solution of Linear and nonlinear equations..

Teaching & Learning Methodology

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups.

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

> Provide learning materials in different formats (written, online, audio, video podcast etc)

accessibility.
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Books Recommended

S.S.Sastry, Introductory methods of Numerical analysis, Prentice hall of India, 1990.
Numerical Analysis by G. Shankar Rao.

Numerical Analysis, B.S.Grawal.

Numerical methods by Dr. P. kandasamy.

Introduction of Numerical analysis by Josef Stoer and Roland Bulirsch.

Analysis of Numerical Methods by Isaacson and Herbert Keller.

ok wnNpRE

E-Resources

> SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics.
https://swayam.gov.in/ and https://nptel.ac.in/

cims.nyu.edu/~cfgranda/pages/OBDA _fall17/notes...

www.sxccal.edu/mathematics-lecture-notes
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

Discrete Mathematics
Subject Code: 253030503

B.Sc. Semester -5

Teaching & Evaluation Scheme:-

The objective of evaluation is not only to measure the performance of student, but also to
motivate them for better performance .Student are evaluated on the basis of Midterm
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits
T | Tu Total Internal External Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives: —

» The aim of the discrete mathematics is the study of mathematical structures that are
fundamentally discrete rather than continuous.

» In contrast to real numbers that have the property of varying "smoothly", the objects
studied in discrete mathematics — such as integers, graphs, and statements in logic do not
vary smoothly in this way, but have distinct, separated values.

» Discrete mathematics therefore excludes topics in "continuous mathematics" such as
calculus and analysis. Discrete objects can often be enumerated by integers.

> More formally, discrete mathematics has been characterized as the branch of
mathematics dealing with countable sets (sets that have the same cardinality as subsets
of the natural numbers, including rational numbers but not real numbers).
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Prerequisites

A Candidate for admission to the Bachelor of Science (Mathematics) must have a 10+2
Science with A and B (Maths and Physics) Group. Provisional admission shall be provided
subject to the Clearance of examinations and eligibility.

Course outline:

This Course is designed to enable student to acquire the understanding and practice
The application how to solve discrete mathematics.

- Course Contents Teaching
No. hours

Unit-l:- Sets and functions
Sets, operations on sets, relations ,functions, binary operations , algebraic
1 structures, operations on functions. 10

Unit: II: - basics of graph theory

Definition of graph, simple graph ,degrees of vertices ,equivalence
2 relation, random graph model ,digraph , paths , sub graphs , direct | g
graph ,trail , walk , vertex sequence, circuit, cycle, multiple paths .

Unit: lll: - lattice theory

Introduction , product sets , relations , properties of relation ,
reflexive ,symmetric , antysymmetric , irreflexive, transitive
,equivalence relation ,partition , partially ordered set, hasse diagram
3 ,minimal member , maximal member ,lattice as poset , properties of | 14
meet and join, lattice as an algebraic system , product of two lattices
, order preserving , order isomorphism , lattice homomorphism |,
lattice isomorphism ,sub lattice , complete lattice , bounded lattice .
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Unit: IV:- Boolean algebra

Properties of Boolean algebra, Boolean algebra of switching circuits,
4 sub-Boolean algebra, homomorphism and isomorphism of Boolean | 10
algebra Boolean ring, direct product of two Boolean algebras, join
irreducible element, atom, and the stone representation theorem.

Learning Outcomes: -

» In this Math student will understand the Concept of discrete Mathematics.
» They will learn Boolean expression, lattice, basics of graph theory and mathematical
induction.

Teaching & Learning Methodology: -

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties. @ Provide learning
materials in different formats (written, online, audio, video podcast etc) to support key
concepts/knowledge.

» Particularly at the start of a programme/module or for key areas, providing online or hard
copy notes before classes can aid comprehension and accessibility.

» Include inquiry based learning exercises in international or intercultural contexts.

» Include group work, with groups representing diverse cultures and nationalities.

Reference Books:-

e Boolean Algebra and its Application —J. E. Whitesitt, Addison-Wesley Publishing Co. Inc.
Foundation of Discrete Mathematics — K. D. Joshi, New Age International Limite
Publishers, ISBN 81-224-0120-1.

e Logic and Boolean algebra — B. H. Arnold, P H Inc LCCN 62-19100.

e Introduction to Lattice Theory — D. E. Rutherford, University Mathematical Oliver and
Boyed Ltd.

e Modern Applied Algebra - Garret Birkhoff and Thomas C Bartee, CBS Publishers and
Distributors.

e Sets Lattices and Boolean Algebras - James C Abbott.

Series, McGraw-Hill, INC.
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E- Learning websites:-

e http://www.freebookcentre.net/maths-books-download/Lecture-Notes-for-College-

Discrete-Mathematics.html

e https://edurev.in/studytube/Discrete-Mathematics-Class-Notes--Handwritten---
En/1e99d2ca-6edf-4078-80a1-31d104ba010e p

e http://math.bit.edu.cn/docs/20200928043347839160.pdf

Kalol, Gandhinaga
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

Operation research
Subject Code: 253030502

B.Sc. Semester -5

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
P Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - - 3 3 30 - 70 - 100
Objectives: -

» The aim of this subject is to present the important ideas in operation research using
multiple method to student whose principal interest lie outside the field of mathematics.

» It is a subject which provides a vital arena where students can see the interaction of
industrial mathematics and practical problems.

Prerequisites

» A Candidate for admission to the Bachelor of Science (Mathematics) must have a 10+2
Science with A and B (Maths and Physics) Group. Provisional admission shall be provided
subject to the Clearance of examinations and eligibility.

Course outline:

» This Course designed for undergraduate and graduate students working on scientific,
engineering, statistics, and mathematics majors this course serves as an introduction to

spectrum of description.
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Sr.
No.

Course Contents

Teaching
hours

Unit: |

Convex Set and Linear Programming Problem Convex set, Extreme
points of a convex set, Convex combination, Examples of convex sets
and Theorems on Convexity. Formulation Techniques of LP problems
(Only Examples).Problem solving techniques for LP problems :Simplex
method for solving LPP, Big-M (Penalty) method, Two- Phase method,
Integer programming problem (Only Gomory's cutting plane
method).

10

Unit: 11

Duality and Dual simplex method Introduction, Definition of the dual
problem, General rules for converting any primal problem into its
dual, How to interpret the solution of the dual from its primal and vice
versa, Comparison of the solution of the primal and its dual. Find
initial solution for dual simplex table, Mathematical procedure to find
solution by dual simplex method

Unit: 11l

Introduction of Transportation problems and Assignment problems
Mathematical formulation, Tabular representation, Definitions,
Methods for finding initial basic feasible solution (North West Corner
Rule, Least Cost Method, Vogel's Approximation Method), Optimality
test (MODI method),Degeneracy in Transportation Problem,
Unbalanced Transportation Problem. Introduction of Assignment
problem, Mathematical formulation of Assignment problem, Method
for solving Assignment problem (Hungarian Method), Unbalanced
Assignment problem, Examples.

14

Unit: IV

Introduction to game

10
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Learning Outcomes:-

>

>
>

In this Mathematics student will learns how to convert real life problems into linear
equations.

They will learn to solve set of linear equations.

Students will learn the concept transportation and assignment problems NWC rules and
MODI method.

Teaching & Learning Methodology: -

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

Provide learning materials in different formats (written, online, audio, video

Podcast etc) to support key concepts/knowledge.

Particularly at the start of a program /module or for key areas, providing online

or hard copy notes before classes can aid comprehension and accessibility.

Include inquiry based learning exercises in international or intercultural contexts.
Include group work, with groups representing diverse cultures and nationalities.

Reference Books:-

Mathematical models in O.R. - J. K. Sharma, Tata-MacGraw Hills book-company.
Operations Research — Nita H Shah, Ravi Gor and Hardik Soni. PHI —Learning.
Optimization method in O.R. & System Analysis - K. V. Mittal, New Age inter. Publishers.
Operation Research - S. D. Sharma, Kedarnath Ramnath & Co.

Operation Research - Kanti Swaroop & Man Mohan, Sultan Chand & Co.

Linear Programming - L. I. Gass, Tata McGraw Hills book-company.

Linear Programming - G. Hadley, Narosa Publishing house.

Operation Research- A. M. Natarajan, P. Balasubramani, A. Tamilarasi, Pearson
Education.

E-learning websites for operation research:-

https://www.mathcity.org/msc/notes/operation research

https://web.itu.edu.tr/topcuil/ya/OR.pdf

http://www.svecw.edu.in/Docs%5CCSEOSLNotes2013.pdf

https://www.mathcity.org/msc/notes/operation-research-haidar-ali

https://www.math.cuhk.edu.hk/course/1920/math3215
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SWARRNIM STARTUP & INNOVATION UNIVERSITY
SCHOOL OF SCIENCE
DEPARTMENT OF MATHEMATICS

CODE: 253030505
B.Sc.: SEM 5

Practicals list (practical of paper 501&502)

Unit I:

1. Application of De-Moivere’s theorem (to find the roots of an equation and
simplify common statements)

2 Verification of Cauchy-Riemann equations (Cartesian & polar form).

3 Find the harmonic conjugate of a function and hence find corresponding
analytic function.

4. If f(z) = u + iv is an analytic function then find f(z) when u, u —

v, u.+v is given

Unit I1:

5. Problems on transformation under functionw = i

6. Problems on verification of conformality.

7. Find the Fourier series of functions —I.

8. Find the Fourier of functions-II.

Unit 111:

9. Solve Linear programming problem by graphical method for two variable
problem (3 problems)

10. Solve Linear Programming Problem by simplex method-I (3 problems)
11. Solve Linear Programming Problem by big-M method (3 problems)

12. Solve Linear Programming Problem by Two-phase method (3 problems)

Unit 1V:

13. Using duality solve Linear Programming Problem (3 problems)

14. Using modi method to solve Transportation problem (Balanced) (3
problems)

15. Using modi method to solve Transportation problem (Unbalanced) (3
problems)

16. Using "Hungarian method" to solve Assignment problem (Balanced and
Unbalanced) (3 Problems)

*k*k
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SWARRNIM STARTUP & INNOVATION UNIVERSITY
SCHOOL OF SCIENCE
DEPARTMENT OF MATHEMATICS

CODE: 253030505
B.Sc.: SEM 5

Practical’s list (practical of paper 503&504)

Unit I:
1. Examples of binary relation.

Examples of reflexive and irreflexive relation

Examples of symmetric, antisymmetric & transitive relative.
Examples of partial ordering relation

Examples based on hase diagram

Examples based on properties of lattice.

Examples of group theory.

Subgroup and illustrations, Langrage’s theorem and its applications.

PN bk wd

Unit I1:
1. Examples based on Lattice

Examples of Sublattice,

Examples of Homomorphism

Examples of Boolean Algebra

Examples of Subalgebra

6. Examples of Normal subgroup, Quotient group isomorphism

Unit I11:
1. To simplify Boolean expression.

2. To find equivalent Boolean expression

3. To find minterms and maxterms in Boolean algebra.
4. To find value of Boolean expression
5
6
7

o ks wn

. To check the homomorphism between to Boolean algebra.
. Examples of Isomorphism of group
Examples of cyclic groups.

Unit IV:
1. Examples of Definite integral& contours, line integrals.

2. Examples of cyclic group.
3. Examples of kernel of homomorphism
4. Examples based on the calev’s theorem.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF MICROBIOLOGY
BACTERIAL METABOLISM

Subject Code: 253040502
B.SC. Semester -5

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the basic knowledge of Bacterial metabolism.

» The purpose of the course is to give student to introduction of enzyme kinetics,
chemoheterotophic, chemoautotrophic, phototrophic metabolism and biosynthesis.

» To provide an understanding of various pathways about metabolism process like TCA
cycle, PPP pathways Glycolysis pathway etc.

Prerequisites

Student Must have studied B.Sc. with microbiology as a major subject and knowledge of basic
Bacterial Metabolism.

Course outline
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Unit
No.

Course Contents

Teaching
hours

Enzymes and Energy:

Enzyme kinetics (A) Michaelis-Menten euation.
(B)Lineweaver-Burkplot and its significance

Metabolic regulation: Types and Significance.

Energy: its generation and conservation.

Modes of ATP generation.

10

Chemo heterotrophic Metabolism:

Utilizable substrates.

Catabolism of glucose.

TCA Cycle.

Catabolism of Fatty acids and Proteins.

10

Chemoautotrophic and Phototrophic metabolism:

Physiological groups of chemoautotroph’s.

Generation of ATP and reducing power in chemoautotrophs,
Phototrophic metabolism.

Types of photophosphorylation-Cyclic and Non-cyclic
photophosphorylation.

Pathway for CO; fixation. Calvin-Benson cycle.

10

Biosynthesis:

Principles governing biosynthesis.

Assimilation of ammonia, nitrate, molecular nitrogen &
sulfate. Biosynthesis of saturated and unsaturated fatty acids.
Biosynthesis of Phospholipids.

Methods of studying of Biosynthesis.

10

40
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Learning Outcomes

» The students will be able to understand the Knowledge of the Bacterial Metabolism to

understand concepts of various pathways like PPP pathway, glycolysis pathways, TCA
cycle etc.

Student should be able to understand basic concepts of enzymes and energy, chemo
heterotrophic metabolism, chemoautotrophic and phototrophic metabolism,
Biosynthesis.

» Access information on a topic from a variety of sources, and be able to learn new things

on one’s own.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

>

Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

>

(1995), Mac Millan Press Ltd., Hong Kong.

Prescott, Harley, and Klein’s Microbiology, J. M. Willey, L. M. Sherwood, C. J. Woolvertor
Edition (2008), McGraw Hill Higher Education- USA .

Principles of Microbiology, R. M. Atlas, 2nd Editionélndian Edition) (2015), McGraw Hill.
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> Principles of Biochemistry, Cox, M. M. and Nelson, D. L. Lehninger 5 thedn (2008), W. H. Freeman
and Company, USA.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY

BIOSAFETY, BIOETHICS & IPR
Subject Code: 253040504

B.Sc. Semester -5

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students basic knowledge of Biosafety & Risk assessment, Regulatory affairs,
Bioethics and IPR

» The purpose of the course is to give students to introduction of biosafety and biosafety
levels, GLP, GMP, QC and QA and also about Bioethics.

» To provide an understanding of Intellectual property and intellectual property rights,
Patent process about novel innovation.

Prerequisites

Student must have studied Second year (SY) of B.Sc. with Microbiology as a major subject and
knowledge of basic microbiology.

Course outline
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Sr.
No.

Course Contents

Teaching
hours

Biosafety

Introduction of Biosafety

Mechanisms of Biosafety: Standard Laboratory practices &
Containment strategies

Biosafety levels

Biosafety guidelines in India

Laboratory biosecurity concept

Risk and Risk assessment

10

Regulatory affairs

Good Laboratory Practices

Good Manufacturing Practices

Basic principles of Quality Control and Quality Assurance
Guidelines of QA and QC (raw materials, sterilization, media,
products)

Validation study

Role of culture collection center, public health laboratories
and regulatory agencies

10

Bioethics

Basics of bioethics

Principles of bioethics

Regulatory concerns

International codes and guidelines in India
Role of NGOs in biological regulations

10

Intellectual property rights

Introduction of intellectual property

International organization of IP

Types of IPR

Benefits, problems and management of IPR

Patent process

International harmonization of patent law

Patents of biotechnological process and their protection
Indian scenario

Infringement, case studies

10
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Learning Outcomes

» The students will be able to apply the knowledge of the biosafety to understands
concepts of various fields like research fields, fermentation industries, food industries,
analytical laboratories, QC and QA, etc.

» Student should be able to understand basic concepts of biosafety levels, Risk and Risk
assessment, Biosecurity, basic knowledge of GLP and GMP, fundamentals of Quality
control and Quality assurance, basic introduction and principles of bioethics as well as
get some idea about intellectual properties and rights.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the theoretical data and live
examples clearly and concisely that incorporates the stylistic conventions used by
microbiologists and researchers worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast
etc.) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

1. Deepa Goel., & Shomini Parashar. (2013) IPR, Biosafety and Bioethics
2. Raj Mohan Joshi. (2006) Biosafety and Bioethics
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3. Michael R.W. Brown., & Peter Gilbert. (1995) Microbiological Quality Assurance

4. B.D. SINGH., (2003). Biotechnology — expending horizons, Kalyani publication, Chapter 8

5. R Radhakrishnan., & S. Balasubramanian.(2008) Intellectual Property Rights: Text and Cases
6. V K Ahuja. (2015) Intellectual Property Rights in India
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY
Enzymology
Subject Code: 253040503
B.Sc. Semester-5

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme

Credits Internal External Total
Th Tu Total
Th Pr Th Pr
P 3 ] 30 ] 70 i 100
Objectives

» To provide students basic knowledge of Enzymology.

» The purpose of the course is to introduce students to methods of microbiology and to
develop required microbiological skills which will be helpful in their future.

» The present course opens the door to all of the abundant careers in and out of the area
of biological sciences including health/ medical / Environmental Sciences.

Prerequisites

Student Must have Basic knowledge about terminology Enzymes and their industrial applications.

Course outline
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Unit. Course Contents Teaching
No. hours

Enzymology
e General characteristics and classification, Terminology:
Holoenzymes, coenzymes, Apo enzymes, cofactors,
activators, inhibitors, units of enzyme activity, isoenzymes
1 e Turn over number, specific activity 10
e First order and zero order reactions
e Structure of active site of enzymes, specificity of enzyme
action- Types and factors affecting enzyme activity. Brief
introduction of allosteric enzymes

Enzyme kinetics

e Derivation of Michaelis and Menten equation and its
modifications Line Weaver & Burk plot

e Eadie-Hofstee and Hannes & Woolf plots

e Enzyme Inhibition —competitive

e Non-competitive, uncompetitive, mixed & substrate

10

inhibition.

Enzyme immobilization
e Types of immobilization
3 e Methods of immobilization 10
e Application, Advantages & limitations of immobilization
e Introduction to reverse micelles and whole cell immobilization

Industrial Important Enzymes
e Sources and applications of enzymes-
4 e Amylase, Protease and Lipase in industries (detergent, 10
leather, food, dairy, Textile and medical).
e Methods of Industrial production of enzymes.

40

Learning Outcomes
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» The students will be able to understand and deals with the biochemical nature and activity
of enzymes and is a subject that has relevance to students from a wide range of
disciplines.

» Student should be able to understand basic concepts of the present day scope and
applications of enzymology.

» The course is designed to give students an understanding of procedures involved in
purification of enzymes, enzymes assays and quantitative evaluation of the influencing
parameters such as concentrations of substrate / enzyme, pH, temperature and effects
of inhibitors on enzyme activity.

» This is a course where the topics to be studied include enzyme active sites / mechanisms
of enzyme action; enzyme kinetics and regulation; Isozymes and their clinical significances
/function relationship etc as tools for understanding functions of enzymes.

Teaching & Learning Methodology

» We should aim to provide a range of modes of learning, including, for example, individual
work, group work and opportunities for off-campus learning through visit to various
research institutions across India or collaborative arrangements.

» The following are some examples of learning and teaching strategies and methods which
you may wish to develop for use in your subject area:

» Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended
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Enzymes: Biochemistry, Biotechnology, Clinical Chemistry 2nd Edition, authored
by Trevor Palmer and Philip Bonne(2007)

Textbook of biochemistry — Vasudevan Shreekumari(2017)
Biochemistry — Lehninger 6t edition(2013)

Topics in Enzyme & Fermentation Biotechnology Volumes by Wisemen(1983)
Biology of Industrial Microorganisms A.L. Duncun(2016)

Molecular Industrial Mycology Leong & Berka(1992)
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SWARNIM STARTUP & IINOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY
FERMENTATION TECHNOLOGY- |
CODE: 253040501

B.Sc. 5t" SEM
Teaching & Evaluation Scheme:-
Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr

3 - 3 3 30 - 70 - 100
Objectives: -

» To provide basic knowledge of bioprocess technology in the industry, how to isolate the
micro-organisms, its preservation. How the strain can be improved for industrially
important organisms. What are primary and secondary screening, how to isolate
enzymes producing microbes.

» Need to know the importance of strain improvement, what different methods can be
used for strain improvement. Students get to know about the use of precursors in the
fermentation process.

» This study gives idea about the bioreactor design. Types of bioreactor used in the
industry. how the sterilization of media and air can be done. Importance of mass
transfer and determination of Kla, inoculum development.

» The student will get an idea about kinetic of substrate and utilization of batch, types of
fermentation i.e fed batch and batch fermentation. What can be control system for
monitoring the fermentation process.

» To provide the idea about down streaming process how to get end product in the

fermentation.

Prerequisites:-
Student must be passed second year B.Sc in Microbiology as major subject along with the
knowledge of biology.

Course outline:-
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Sr.

No.

Course Contents

Number of Hours

Introduction to fermentation technology
e Fundamental concepts of fermentation
e Chronological development in industrial microbiology
e Introduction to the component parts of fermentation
process

e Range of fermentation processes

10

Industrially important microorganisms
e SCREENING:
(A) Characteristics of industrially important microorganisms
(B) Primary screening of organic acid producers, Primary
screening of antibiotics, growth factors, and enzyme producers.
(C)Significance of secondary screening
e STRAIN IMPROVEMENT
(A) STRAGIES
i. Selection of induced mutants
ii. Selection of recombinants
(B) Strain improvement for modification of properties other
than yield
(C) Preservation: Principle, methods and quality control

10

Fermenter Design & Fermentation Process

e Stirred tank bioreactor

(A) Basic functions of fermenter and design

(B) Structural components of fermentor

(C) Devices of aeration and agitation

(D) Devices for monitoring pH, temerpature, foam and
dissolved oxygen

e Types of fermentation - Submerge (Batch, Fed batch and

Continuous).
e Solid state fermentation.

10

Fermentation media and inoculum development
e Fermentation media
(A) Principles of media formulation
(B) Media ingredients: water, carbon sources, nitrogen
sources, minerals, growth factors, buffers, chelators,
precursors, inducers, inhibitiors, antifoam agents
e Methods of sterilization
(A) Use of high pressure steam: principle, batch and
Continuous sterilization process

10
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(B) Use of filtration: principle, types of filter.

e Inoculum development: general principles for
development of seed culture for bacterial, yeast and
fungal processes

40

Learning Outcomes:

>

Student will learn about the bioprocess technology in the industry, how to isolate the
micro-organisms, its preservation. How the strain can be improved for industrially
important organisms. Types of substrate used for fermentation and about medium
optimization.

Provide an idea about the bioreactor design. Types of bioreactor used in the industry.
how the sterilization of media and air can be done. Importance of mass transfer and
determination of Kla, inoculum development.

Get knowledge about kinetic of substrate and utilization of batch, types of fermentation
i.e fed batch and batch fermentation. What can be control system for monitoring the
fermentation process.

To provide the idea about down streaming process how to get end product in the
fermentation. What different methods can be used for down streaming process.

Teaching & learning Methodology:

>

We should aim to provide a range of modes of learning, including, for example,
individual work, group work and opportunities for off-campus learning through visit to
various research institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods
which you may wish to develop for use in your subject area:

Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.
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Basic Text & Reference Books:

» Principles of Fermentation Technology : Whitaker & Stanbury Comprehensive
» Biotechnology : Murray Moo Young

» Methods in Industrial Microbiology : Sikyta

» Fermentation Microbiology and Biotechnology, El Mansi and Bryc
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2SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Electronic Spectra-1, Solid State Physics & Stat. Mech-1
Subject Code: 253050502

B.Sc. Semester 5

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 5 5 50 50 50 - 150
Objectives

» Develop a solid grasp of core concepts and applications of molecular spectra, Raman spectra,
guantum statistics and solid state physics. They learn how physics and other disciplines have
impacted and continue to impact each other and society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data analysis
and become comfortable using computational methods to analyze and solve problems.

Prerequisites

Fundamentals of spectroscopy, quantum mechanics and solid state physics.
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Course outline

Sr.

No.

Course Contents

Teaching
Hours

Types of Molecular Spectra and Molecular Energy States:
Separation of electronic and nuclear motion - The Born
Oppenheimer approximation, types of molecular spectra.

Pure Rotational Spectra: Salient features of Rotational spectra,
Molecular requirement for rotation spectra, experimental
arrangement, Molecule as a rigid rotator, explanation of rotational
spectra (without the process of solving Schrodinger equation to get
energy formula), the non-rigid rotator, Isotope effect on rotational
spectrum, tunable laser and pulse laser - introduction

Vibrational - Rotational Spectra: salient features of vibrational -
Rotational spectra, Molecule as a harmonic oscillator, Molecule as
anharmonic oscillator, Vibrational frequency and force constant for
anharmonic oscillator, Fine structure of Infrared bands: Molecule as
vibrating rotator, Diatomic molecule as symmetric top, Thermal
distribution of vibrational and rotational levels.

14

Raman Spectra : Nature of the Raman spectra, experimental
arrangement for Raman spectra, Classical theory of Raman effect,
Quantum theory of Raman effect, Raman spectra and Molecular
structure, Infrared spectra versus Raman spectra, Laser as intense
source.

Classification of Molecular Electronic States: Molecular electronic
states, Symmetry properties of electronic eigenfunctions (symmetry
classification of  electronic states) Fluorescence and
Phosphorescence: Luminescence, Mechanism of fluroscent
emission, Mechanism of phosphorescent emission, Fluorescence
spectrum compared with Raman spectrum.

14

Formulation of Quantum Statistics: Density matrix, Liovilles
theorem in Quantum Statistical Mechanics, Condition for Statistical
equilibrium, Ensemble in Quantum Mechanics, Problems

Bose Einstein and Fermi Dirac Distributions:Symmetry of wave
functions, the Quantum Distribution functions, the Boltzmann limit
of Boson and Fermions Gases, Evaluation of the Partition function,
Partition function for Diatomic Molecules (a) translation partition
function (b) rotational partition function (c) vibration partition
function (d)electronic partition function Equation of state for an
Ideal gas, The quantum mechanical Para magnetic susceptibility,
problems

14

Solid State Physics:

Elastic constants and elastic waves: Analysis of elastic strains,
Dilation, stress components, Elastic compliance and stiffness
constants, Elastic energy density, elastic stiffness constants of cubic
crystals, Bulk modulus and compressibility. Elastic waves in cubic
crystals, waves in the [100] direction, waves in the [110] direction.

14

Free electron Fermi gas: Introduction _Energy levels in one
rage o301 100




dimension, Effect of temperature on the Fermi-Dirac distribution,
Free electron gas in three dimensions and density of states, Heat
capacity of the electron gas and experimental heat capacity of
metals, Electrical conductivity and ohm’s law, Experimental
electrical resistivity of metals, Thermal conductivity of metals, ratio
of thermal to electrical conductivity.

Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical
calculations and laboratory experiments in a clear and concise manner that incorporates
the stylistic conventions used by physicists worldwide.

Teaching & Learning Methodology:-

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

» Work with students at an early stage of the programme/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.
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Books Recommended

» Atomic and Molecular Spectra : Laser by Rajkumar, Kedar Nath & Ram Nath

» Fundamentals of Statistical Mechanics by B. B. Laud, New Age International Publishers

» Introduction to Solid State Physics by C. Kittel, (Eight Edition) John Wiley and Sons

» Elements of Solid State Physics by J. P. Srivastava, Prentie-Hall of India Private Limited,
New Delhi

Resources

» The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

» Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education

» http://www.howstuffworks.com/ -- Tech stuff

» How things works by Louis A Bloomfeild, Wiley Publications

» Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

» Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

» http://www.sciencefairadventure.com/
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Linear Electronic Circuits-1
Subject Code: 253050504
B.Sc. Semester 5

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 5 5 50 50 50 - 150
Objectives: -

Physics students will:

> Develop a solid grasp of core concepts and applications of differential equation, 2" order
differential equation, classical mechanics and quantum mechanics. They learn how physics
and other disciplines have impacted and continue to impact each other and society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data analysis
and become comfortable using computational methods to analyze and solve problems.

Prerequisites

Basics of Electronic circuits.
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Course outline

Sr.
No.

Course Contents

Teaching
Hours

General amplifier characteristics:

Introduction, concept of amplification, amplifier notations, current
gain, voltage gain, power gain, amplifier input resistance, amplifier
output resistance, maximum power transfer, conversion efficiency,
classes of amplifier operation, harmonic distortion, three point
method of calculating harmonic distortion, five point method of
calculating harmonic distortion, oscilloscope display of an amplifier
dynamic transfer curve, measurement of harmonic distortion, other
types of amplifier distortion, decibels, other equations for decibel
computation, zero dB reference level, use of voltmeter as dB
indicator, voltmeter range correction factor, impedance correction
factor, frequency response curves, amplifier bandwidth, phase
relationship in amplifier square wave testing.

14

Frequency response of a transistor amplifier: Low frequency
response of a transistor amplifier: Effect of an emitter by pass
capacitor on low frequency response, effect of coupling capacitor on
low frequency response, cascading of CE stages, mid frequency
gains, low frequency response of cascaded stages amplifier, low
frequency response to a square wave, transformer coupled
transistor amplifier, low frequency response of TC amplifier, step
response of a TC amplifier.

High frequency response of a transistor amplifier: High frequency
model for a CE amplifier, approximate CE high frequency model with
a resistive load, CE short circuit current gain, high frequency current
gain with a resistive load, high frequency response of cascaded CE
stages, amplifier high frequency response to a square wave high
frequency response of a transformer coupled amplifier.

14

Circuit analysis, design and Flip-Flop: Circuit analysis and design:
Boolean laws and theorems, sum of products method, truth table to
Karnaugh map, pairs, quads and octets, Karnaugh simplification,
don't care conditions, product of sums method product of sums
simplification, Exclusive OR gate.

FLIP- FLOP: RS flip flop, clocked RS flip flop, D flip flop, Edged
triggered D flip flop, JK flip flop, JK master slave flip flop

12

Network Transformations: Reduction of complicated network,
conversion between T and m sections, bridge T network, the lattice
network, superposition theorem, the reciprocity theorem,
thevenin’s theorem, Norton theorem, maximum power transfer
theorem, compensation theorem.

Resonance : Definition of Q, the figure of merit, series resonance,
Bandwidth of the series resonant circuit, parallel resonance or
antirsonance, current in antiresonant circuits, Bandwidth of
antiresonant circuits.

12
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Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical
calculations and laboratory experiments in a clear and concise manner that incorporates
the stylistic conventions used by physicists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

» Work with students at an early stage of the programme/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

» Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)

» Mathematical Methods for Physicists by G. Arfken, Academic Press

» Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

» Classical Mechanics by A. B. Bhatia, Narosa Publication

» A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

» Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanathan,
Macmillan India Limited '
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E-Resources
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The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Mathematical Physics, Quantum & Classical Mechanics-1
Subject Code: 53050501
B.Sc. Semester 5

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 5 5 50 50 50 - 150
Objectives

> Develop a solid grasp of core concepts and applications of differential equation, 2"
order differential equation, classical mechanics and quantum mechanics. They learn
how physics and other disciplines have impacted and continue to impact each other and

society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data
analysis and become comfortable using computational methods to analyze and solve

problems.

Prerequisites

Basics of calculus and mathematics, classical mechanics and quantum mechanics.
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Course outline

Sr.

No.

Course Contents

Teaching
Hours

Differential equations:

Some partial differential equations in physics, the method of
Separation of variables, separation of Helmboltz equation in
Cartesian coordinates, in spherical polar and cylindrical Coordinates,
Laplace's equation in various coordinates, Choice of coordinate
system and separability of a partial differential equation, Parabolic
coordinates system, Prolate Spheroidal coordinates system, various
examples based on the separation of variables.

12

2nd order differential equations:

Ordinary and Singular points, Series solution around an ordinary
point, Series solution around a regular singular point: the method of
Frobenius, Getting a second solution, Alternative method of getting
the second solution, System of linear first order differential
equations, Non-linear differential equations, related examples.

12

Classical Mechanics:

Lagrangian Formulation: Introduction, Constraints, holonomic and
non-holonomic constraints, scleronomous and rheonomous
constraints, generalized coordinates, D'alembert's principle,
Lagrange's equations, a general expression for kinetic energy,
Symmetries and the laws of conservation, Cyclic or ignorable
coordinates (including illustrations), Velocity dependent potential of
electromagnetic field, Rayleigh’s dissipation function. Motion of a
rigid body: Introduction, Euler's theorem, Angular momentum and
kinetic energy, The inertia tensor, Euler's equations of motion,
Torque free motion, Euler’s Angles, Motion of a symmetric top,
Nutational motion.

14

Quantum Mechanics: Exactly soluble Eigenvalue problems:
Introduction, the simple harmonic oscillator, the Schrodinger
equation and energy eigenvalues, the energy eigenfunctions,
properties of stationary states, the abstract operator method,
Coherent states, the angular momentum operators, the eigenvalue
equation for L2, separation of variables, admissibility conditions on
solutions, eigenvalues, the eigenfunctions, Spherical harmonics,
Physical interpretation, Parity. Angular momentum in stationary
states of systems with spherical symmetry

14
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Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical
calculations and laboratory experiments in a clear and concise manner that incorporates
the stylistic conventions used by physicists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

» Work with students at an early stage of the programme/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

» Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)

» Mathematical Methods for Physicists by G. Arfken, Academic Press

» Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

» Classical Mechanics by A. B. Bhatia, Narosa Publication

» A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

» Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanath;
Macmillan India Limited
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E-Resources

YV V VYV

A\

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/

Page 79 of 186


http://www.howstuffworks.com/
http://www.sciencefairadventure.com/

SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)
SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Nuclear physics-1 & Electrodynamics-1
Subject Code: 253050503
B.Sc. Semester 5

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 5 5 50 50 50 - 150
Objectives: -

Physics students will:

> Develop a solid grasp of core concepts and applications of electromagnetic induction,
Electromagnetic radiation, alpha, beta ray and gamma rays. They learn how physics and other
disciplines have impacted and continue to impact each other and society

> They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data analysis
and become comfortable using computational methods to analyze and solve problems.

Prerequisites

Fundamentals of Electromagnetics and Nuclear Physics.

Page 80 of 186



Course outline

Sr. Teachin
Course Contents g
No. Hours

Electromagnetic induction: Hysterisis, Maxwell’s equations, Decay
of free charge, Potentials of electromagnetic fields, More about the
Lorentz gauge condition, Field energy and Field momentum.
Electromagnetic waves: Plane waves in non-conducting media,
Polarizations, Energy flux in a plane wave, Radiation pressure and
Momentum, Plane waves in conducting medium, Skin effect.

Electromagnetic Radiation: Retarded Potential, Radiation from an
oscillating dipole, Linear Antenna, Lienaed-Wiechert Potentials,
Potentials for a charge in uniform motion — Lorentz formula, Fields
2 of an accelerated charge, Radiation from an acceleration charged 12
particle at low velocity, Radiation when the velocity and acceleration
of the particles are collinear, Radiation from a charged particle
moving in a circular orbit, Elective quadrupole radiation.

Alpha and Beta Rays:

Alpha Rays: Range of alpha particles, Disintegration energy of the
spontaneous alpha decay, Alpha decay paradox - barrier
penetration.

Beta Rays: Introduction, Continuous Beta ray spectrum - difficulties
encountered to understand it, Pauli's Neutrino Hypothesis, Fermi's
theory of Beta decay, the detection of neutrino, Parity non-
conservation in Beta decay.

12

Gamma Rays and The liquid drop model of the nucleus:

Gamma Rays: Introduction, Gamma-ray emission — selection rules,
Internal conversion, Nuclear isomerism.

The liquid drop model of the nucleus: Introduction, Binding
4 energies of nuclei : plot of B/A against A., Weizsacher's semi 14
empirical mass formula Mass parabolas: prediction of stability
against Beta decay for members of an isobaric family, Stability limits
against spontaneous fission, Barrier penetration - decay probabilities
for spontaneous fission, Nucleon emission.

Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Communicate verbally, graphically, and/or in writing the results of theorgt galgyg:‘x;
calculations and laboratory experiments in a clear and concise manner that incorpd ndhmaga
the stylistic conventions used by physicists worldwide.
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Teaching & Learning Methodology:-

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the programme/module, to identify cultural

differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

VVVYVY

Introduction to Electromagnetics by D.J.Griffiths by PHI publication.
Electromagnetics by B. B. Laud, 2nd Editon, Wiley Eastern Ltd
Nuclear Physics - An Introduction by S.B. Patel, New Age International
Nuclear Physics by D. C. Tayal, Himalaya Publisher

E-Resources

VV V V V

\4

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/
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SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)

SWARNIM SCIENCE COLLEGE
DEPARTMENT OF PHYSICS
PHYSICS
B.Sc. Semester 5
Practical List

Sr. No. Practical Name
1 Acceleration due to gravity by Kater's pendulum (fixed knife edges).
2 To determine melting point of a substance by platinum resistance thermometer using
Callender- Griffiths bridge
3 Characteristics of G.M. Tube
4 . .
Viscosity by Log decrement
> Hall effect
6 Refractive index by total internal reflection using Gauss eye piece
. Fabry-Perot etalon. Determination of the thickness of air film and wavelength of light
using spectrometer
8 Michelson interferometer. To determine the wavelength of monochromatic light
9 To measure a threshold current of a LASER diode at room temperature
10 An optical method of determining dielectric constant,
dipole moment and polarizability of a polar liquid using Hollow
prism
11 Mutual Inductance by Ballistic Galvanometer
12 Determination of capacity of Schering Bridge
13 Determination of Curie temperature of ferroelectric ceramic
1 | -V Characteristics of Solar Cell and to determine fill-factor, voltage-factor and
efficiency
15 Determination of unknown frequency using Wein Bridge
16 Hartley Oscillator. Measurement of frequency by C.R.O. (Transistorized).
17 Series and parallel resonance. To find the band width and Q value of a coil.
=
18 Frequency response of CE amplifier A\-
4
19 RS Flip flop using gates (IC 7400, 7402) and D Flip flop using IC 7474 {_‘-L‘T(BHC
2 | Kalg
20

A.C. Circuit analysis by C.R.0. Measurement of frequency and phase difference %\
B
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY

BIOSAFETY, BIOETHICS & IPR
Subject Code: 253010604

B.Sc. Semester -6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students basic knowledge of Biosafety & Risk assessment, Regulatory affairs,
Bioethics and IPR

» The purpose of the course is to give students to introduction of biosafety and biosafety
levels, GLP, GMP, QC and QA and also about Bioethics.

» To provide an understanding of Intellectual property and intellectual property rights,
Patent process about novel innovation.

Prerequisites

Student must have studied Second year (SY) of B.Sc. with Microbiology as a major subject and
knowledge of basic microbiology.
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Course outline

S Course Contents Teaching
No. hours
Biosafety
e Introduction of Biosafety
e Mechanisms of Biosafety: Standard Laboratory practices &
Containment strategies
1 . 10
e Biosafety levels
e Biosafety guidelines in India
e Laboratory biosecurity concept
e Risk and Risk assessment
Regulatory affairs
e Good Laboratory Practices
e Good Manufacturing Practices
e Basic principles of Quality Control and Quality Assurance
2 e Guidelines of QA and QC (raw materials, sterilization, media, 10
products)
e Validation study
e Role of culture collection center, public health laboratories
and regulatory agencies
Bioethics
e Basics of bioethics
3 e Principles of bioethics 10
e Regulatory concerns
e International codes and guidelines in India
e Role of NGOs in biological regulations
Intellectual property rights
e Introduction of intellectual property
e International organization of IP
e Typesof IPR
4 e Benefits, problems and management of IPR 10
e Patent process
e International harmonization of patent law
e Patents of biotechnological process and their protection
¢ Indian scenario
e Infringement, case studies
40

Learning Outcomes

» The students will be able to apply the knowledge of the biosafety to understands co
of various fields like research fields, fermentation industries, food industries, analyfiga
laboratories, QC and QA, etc.
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» Student should be able to understand basic concepts of biosafety levels, Risk and Risk
assessment, Biosecurity, basic knowledge of GLP and GMP, fundamentals of Quality
control and Quality assurance, basic introduction and principles of bioethics as well as get
some idea about intellectual properties and rights.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the theoretical data and live
examples clearly and concisely that incorporates the stylistic conventions used by
microbiologists and researchers worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast etc.)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. Deepa Goel., & Shomini Parashar. (2013) /PR, Biosafety and Bioethics

2. Raj Mohan Joshi. (2006) Biosafety and Bioethics

3. Michael R.W. Brown., & Peter Gilbert. (1995) Microbiological Quality Assurance
4. B.D. SINGH.,, (2003). Biotechnology — expending horizons, Kalyani publication, Chapter 8

5. R Radhakrishnan., & S. Balasubramanian.(2008) Intellectual Property Rights: Text and Cases
6. V K Ahuja. (2015) Intellectual Property Rights in India
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY
Enzymology and Kinetics
Subject Code: 253010602

B.Sc. Semester-6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students basic knowledge of Enzymology.

» The purpose of the course is to introduce students to methods of microbiology and to
develop required microbiological skills which will be helpful in their future.

» The present course opens the door to all of the abundant careers in and out of the area
of biological sciences including health/ medical / Environmental Sciences.

Prerequisites

Student Must have Basic knowledge of Enzymes and their industrial application.

Course outline
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Unit Teaching
Course Contents
No. hours
Enzymology
General characteristics and classification Terminology:
Holoenzymes, coenzymes, Apo enzymes, cofactors,
activators, inhibitors units of enzyme activity and isoenzymes

1 e 10
Turn over number, specific activity first order and zero order
reactions Structure of active site of enzymes, specificity of
enzyme action Types and factors affecting enzyme activity
Brief introduction of Allosteric enzymes
Enzyme kinetics
Derivation of Michaelis and Menten equation and its

5 modifications Line Weaver & Burk plot 10
Eadie-Hofstee and Hannes & Woolf plots
Enzyme Inhibition — competitive, non competitive
Uncompetitive, mixed & substrate inhibition.

Enzyme immobilization
Types of immobilization

3 Methods of immobilization 10
Application, advantages & limitations of immobilization.

Introduction to reverse micelles.
Industrial enzymes:
Sources and applications of enzymes-

4 Amylase, protease and lipase in industries (detergent, 10
leather, food, dairy, Textile and medical). Industrial
production of enzymes.

40
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Learning Outcomes

The students will be able to understand and deals with the biochemical nature and
activity of enzymes and is a subject that has relevance to students from a wide range of
disciplines.

Student should be able to understand basic concepts of the present day scope and
applications of enzymology.

The course is designed to give students an understanding of procedures involved in
purification of enzymes, enzymes assays and quantitative evaluation of the influencing
parameters such as concentrations of substrate / enzyme, pH, temperature and effects
of inhibitors on enzyme activity.

This is a course where the topics to be studied include enzyme active sites / mechanisms
of enzyme action; enzyme kinetics and regulation; Isozymes and their clinical
significances /function relationship etc as tools for understanding functions of enzymes.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example,
individual work, group work and opportunities for off-campus learning through visit to
various research institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods
which you may wish to develop for use in your subject area:

Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.
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Books Recommended

Enzymes: Biochemistry, Biotechnology, Clinical Chemistry 2nd Edition, authored
by Trevor Palmer and Philip Bonne(2007)

Textbook of biochemistry — Vasudevan Shreekumari(2017)
Biochemistry — Lehninger 6% edition(2013)

Topics in Enzyme & Fermentation Biotechnology Volumes by Wisemen(1983)

Biology of Industrial Microorganisms A.L. Duncun(2016)

Molecular Industrial Mycology Leong & Berka(1992)
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SWARRNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF Biotechnology
Fermentation Technology-II
CODE: 253010601

B.Sc. 6'" Sem
Teaching & Evaluation Scheme:-
Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr

3 - 3 3 30 - 70 - 100

Objectives:-

» To provide the idea about down streaming process how to get end product in the
fermentation. Different methods used for separation of products from fermentation
broth.

» Students will get an idea about quality control of the fermented products made using
different methods.

» To provide students basic knowledge of Microbial Biotechnology. It covers up general
concept of microbial production and fermentation of various products.

» The purpose of the course is to give knowledge about production process using
fermentation technology and microorganisms of antibiotics, enzymes, industrial alcohol,
organic acids, vitamins, SCP, as well as mushrooms.

Prerequisites:-

Students must have passed 2" year B.Sc in Microbiology along with basic knowledge of biology
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Course outline:-

Sr. Course Contents Number of Hours
No.
1. Downstream processing 10

e Introduction

e Removal of microbial cells and suspended solids
(A) Foam separation

(B) Precipitation

(C) Filtration

(D) Centrifugation

e Cell disruption methods

(A) Physico-mechnaical methods

(B) Chemicals methods

e Product concentration and purification
(A) Liquid -liquid extraction

(B) Membrane processes

e Finishing stages

(A) Drying

(B) Crystallization

e Effluent treatment

2. Quality control of fermentation products- 10
e Detection and assay of fermentation products

(A) Physical assays: Titration and gravimetric analysis, turbidity
and cell yield determination

(B) Chemical assay: Chromatography, spectrophotometry

(C) Biological assays: Microbial assay

e Microbial quality assurance

(A) Sterility testing

(B)LAL test

e Fermentation economics

3. Fermentation production of : 10
e Alcohol

e Cheese
Baker’s Yeast
Glutamic acid
e Citric acid

4, Fermentative production of: 10
e Penicillin and its conversion to semisynthetic derivatives,
Cyanocobalamin

Steriods

Amylase

carotenoids

Siv

BHOYAN RATHOD) !
Kalol, Gandhinaga
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Learning Outcomes:

» To provide the idea about down streaming process how to get end product in the
fermentation. What different methods can be used for down streaming process.

» The students will be able to apply the knowledge of the Microbial production to
understands concepts of various fields like food and dairy industries, pharmaceutical
industries, Fermentation industries, beverages industries, etc.

» Student should be able to understand basic concepts of various products like alcohol,
cheese, amino acids like glutamic acid, citric acid fermentation economics.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the theoretical data clearly and
concisely that incorporates the stylistic conventions used by Microbiologists,
biotechnologist, researchers and scientists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Page 94 of 186



or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

1.

“Principles of Fermentation Technology, Stanbury P F, Whitaker A and Hall SJ, (1995) 2
a. edition, Pergamon Press, London, UK.
Industrial Microbiology: An Introduction, Waites, M J and Morgan N L, (2002) Blackwell
Science.
a. nd
Biotechnology: A Textbook of Industrial Microbiology, Crueger W and Crueger A,
(2000) 2
a. edition, Panima Publishing Corporation, New Delhi, India.
Fermentation Microbiology and Biotechnology, EI-Mansi E M T, Bryce CFA, Dahhou B,
rd Sanchez S, Demain AL, Allman AR (eds), (2011) 3 edition, CRC Press; Taylor and
Francis Group, Boca Raton.
Industrial Microbiology, Casida LE, Jr. (1968), Wiley Eastern Ltd, New Delhi, India.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF BIOTECHNOLOGY

MOLECULAR BIOLOGY-II
Subject Code: 253010603

B.Sc. Semester -6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme

Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 ) 3 - 30 - 70 - 100
Objectives

» To provide students basic knowledge of Molecular biology about eukaryotes.

» The purpose of the course is to give students to introduction of replication, transcription
and translation in eukaryotes.

» To provide an understanding of DNA damage and repair system and also get idea about
transposons and its applications.

Prerequisites

Student must have knowledge about basic molecular biology with basic idea about central dogma
of life.
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Course outline

Unit Course Contents Teaching
No. hours
Replication in eukaryotes
e Genome organization and DNA packaging
1 e Replication in Eukaryotes-Problems associated with 10
eukaryotic replication
e Enzymes & Proteins involved in replication with its function
Transcription in Eukaryotes
e Central Dogma: The flow of genetic information
e Initiation, Elongation and Termination.
2 e Types of RNA polymerase 10
e Types of promoter, enhancers & silencers
e Post Transcriptional modification-types of introns, splicing of
RNA, t-RNA, r-RNA, modification of 5" and 3’ ends.
Translation in Eukaryote
e Eukaryotic ribosome
3 e |Initiation, Elongation and Termination 10
e Post-translational modification
e Protein targeting
Mutation and DNA repair
e Types of mutation: Spontaneous & Induced mutation
e Effect of mutation in protein coding gene: Forward, Reverse &
4 Suppressor mutation 10
e DNA repair mechanisms: Direct, Indirect & SOS repair system
e Transposable elements: Structure, Properties, Insertion
Sequences (IS), Tn elements, Transposon mutagenesis,
Application of transposons
40

Learning Outcomes

» The students will be able to apply the knowledge of the Molecular biology to understand

>

Teaching & Learning Methodology

concepts of various fields like research fields, Gene manipulation, Genetic engineering,
etc.

Student should be able to understand basic concepts of Replication, transcription and
translation in eukaryotes, protein targeting, DNA mutation and repair mechanisms,
transposons, application of transposons.

Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.
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We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast etc.)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. Lynne Cassimeris, Viswanath R Lingappa, George Plopper (Eds) (2011). Lewin’s Cells (Il Edn).
Jones and Bartlett Publishers.

2. Gerald Karp (2008). Cell and Molecular biology: Concepts and experiments (V Edn). John
Wiley & Sons.

3. James D Watson, Tania A Baker, Stephen P Bell, Alexander Gann, Michael Levine, Richard
Losick (2009). Molecular biology of the gene (V Edn). Pearson.

4. Wayne M Becker, Lewis J Kleinsmith, Jeff Hardin (2007). The world of the cell (VI Edn). Pearson
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY

Analytical Chemistry-C -I1

CODE : 253020604
B.Sc. 6th Semester

Teaching & Evaluation Scheme:-

Teaching Scheme

Evaluation Scheme

Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 2 6 6 30 50 70 - 150
Objectives:- To provide basic knowledge Chemistry
Prerequisites:-
Course outline:-
Sr. Course Contents Numb
No. er of
Hours
1 (A) Errors and treatment of Analytical data: 14
Significant figures, Accuracy and precision, Types of errors and
minimization of errors. Ways of expressing accuracy and precision.
Rejection of a result, Test of significance (Q-Test, Student t-Test and
F-Test) correlation coefficient. Literature of Analytical Chemistry.
(B) Organic reagents used in quantitative Analysis
Separation of methods with 8-Hydroxy Quinoline, Cupferron and
DMG
2 (A) Chromatographic methods: 14

General principle, classification of chromatographic separation. lon
exchange chromatography (lon Exchange equlibria, Types of lon
Exchange capacity, Application of lon Exchange resins). Gas
Chromatography, Instrumentation and evolution of data. High
Performance Liquid Chromatography (HPLC) Principle and
Instrumentation.
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(B) Solvent Extraction Separation:

Principles of solvent extraction, choice of solvent, distribution
coefficient, distribution ratio, percentage (%) extraction. The
extraction process, solvent extraction of metals, selective extraction
and separation efficiency.

3 (A) Polarography: 14
Introduction, Principle, electrode, Types of currents, Determination
of half wave potential, 1lkovic equation, methods of determining
concentration (Standard addition method and Calibration method)
(B) Potentiometry:

The scope of potentiometric titrations, Precipitation and
neutralization titrations, Graphical method including Gran’s plot for
selecting end point, Differential titration, Dead stop titration, lon
selective Electrode, various types of lon selective Electrodes and use
of Calcium ion selective electrode.

4 Miscellaneous Titrations: 14
(A) Acid Base Titrations:

Titration of poplyprotic acid and mixture of acids, titration of salts,
Differential Alkali titration.

(B) Redox titration:

Titration involving lodine: iodimetry and iodometry, Titration with
reducing agents and oxidising agents, metallic reductors.

(C) Complexometric titration:

EDTA titration techniques-Direct, Back, Displacement and Indirect
Tititration, Masking, Demasking agent, ligand effect and Hydrolysis
of EDTA complex, Auxiliary complexing agent- EDTA titration with
an auxiliary complexing agent.

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

(1) Analytical Chemistry: Gary D. Christian, 6t Edition; Wiley & Sons

(2) Fundamentals of Analytical Chemistry: D. A. Skoog, D. M. West and F. J. Holler, 9w Edition,
Cengage Learning.

(3) Instrumental Methods of analysis: (CBS) H.H . Willard, L.L. Mirrit, J.A. Dean

(4) Solvent extraction in Analytical Chemistry: G.H. Morrison, F. Frieiser, John Wiley & Sons,
NY.

(5) Instrumental Methods of Inorganic Analysis: A.l. Vogel, ELBS

(6) Chemical Instrumentation: A Systematic approach- H.A. Strobel

(7) The principals of ion-selective electrodes and membrane transport: W.E.Morf
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(8) Principles of Instrumental Analysis: Douglas A. Skoog., F. James Holler, Stanley R. Crouch,
Cengage Learning; 6th Edition.

(9) Quantitative Chemical Analysis: Daniel C. Harris, W H Freeman, New York.

(20) lon exchange and solvent extraction of metal compounds: Y. Macros, A.S.Kertes,
Wiley, Interscience.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE
DEPARTMENT OF CHEMISTRY

CHEMISTRY PRACTICAL

CODE : 253020605
B.Sc. 5t Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme

Th

Tu

Total

Credits

Internal

External

Total

Th

Pr

Th

Pr

30

50

70

150

Objectives:- To provide basic knowledge Chemistry
Practical [I] (Inorganic and Physical Practicals)
[A] Inorganic Quantitative Analysis:

(1) Gravimetric determination of the radicals:

(After removal of interfering radicals in mixed solution)

(a) BaClz, FeCls and HCI (Determination of Ba as BaSOa4)

(b) CuCl2, MnCl2 and HCI (Determination of Mn as Mn2P207)

(c) CuSOs, FeSO4(NH4)2 SO4 and H2SO4 (Determination of Fe as Fe203)
(d) CuSOs4, Al2 (SO4)3 and H2SO4 (Determination of Al as Al203)

(11) Analysis of Alloy:
(@) Brass ( Cu — Volumetrically, Zn — Gravimetrically)
(b) German Silver ( Cu — Volumetrically, Ni — Gravimetrically)

[B] Physical: (Kinetics and Instruments)

(1) Kinetics:
Investigate the order of reaction in the following experiments by graphical method .
Exp 1: Reaction between K2S20s and Kl (a =b)
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Exp 2: Reaction between KBrOsand KI (a — b)
Exp 3: Reaction between H202and HI (a = b)

(2) Instruments:

Exp 1: Titration of unknown strength of HCI with standard NaOH solution using pH meter.

Exp 2: Conductometric titration involving precipitation of BaCl2 with K2CrOa.

Exp 3 : To determine the concentration of CrOa42-and Ni2+ in solution by colourimetry.

Exp 4 : To determine specific rotation of glucose and hence to find out unknown concentration of
glucose in given solution by optical (polarimeteric) measurements.

Reference Books

(1) Vogel’s “Textbook of Quantitative Chemical Analysis”: Pearson Education Ltd. 6th Edition,
2008.

(2) Vogel’s “Qualitative Inorganic Analysis”: Pearson Education Ltd. 7th Edition, 2009.

(3) Gurdeep Raj, “Advanced Practical Inorganic Chemistry”: Krishna Prakashan, Meerut, 21st
Edition, 2009.

(4) J. B. Yadav, “Advanced Practical Physical Chemistry”’: Krishna Prakashan, Meerut, 29th
Edition, 2010.

(5) P. H. Parsania, “Experiments in Physical Chemistry”’: Neminath Printers Rajkot 1st Edition
2004.

(6) A. M. James and F. E. Prichard, “Practical Physical Chemistry”: Longman Group Limited
London 3rd Edition Reprinted 1979. Guj. Uni. Chemistry Syllabus — B.Sc. Sem-V1 Page 13

Practical [I1] (Organic and Analytical Practicals)

[A] Organic:

Organic separation and Identification:

Separation of Binary Mixtures and Identification (Minimum 8 Mixtures)

(i) Solid + Solid (4 Mixtures)

(ii) Solid + Liquid (2 Mixtures)

(iii) Liquid + Liquid (2 Mixtures)

One Mixture from each of the following should be given Acid-Base, Acid-Phenol, Acid-Neutral,
Phenol-Base, Phenol-Neutral, Base-Neutral, and Neutral-Neutral. Water soluble compounds are
included.

Identification of separated organic compound must be done by physical and chemical tests,
sodium fusion test, M.P / B.P., derivatives and crystallization.

[B] Analytical:

Volumetric Analysis:

(1) Estimation of Fes+ by EDTA (Back Titration)

(2) Estimation of Biz+by EDTA

(3) Estimation of Chloride by silver nitrate (Mohr’s Method)

(4) Estimation of Zn2+and Cd2+in a mixture by EDTA

(5) Estimation of Ca2+and Mgz+in a mixture by EDTA

(6) Determination of percentage purity of H202 solution by lodometry method.

Reference Books
(1) A. 1. Vogel, “Elementary Practical Organic Chemistry Part-11, Qualitative Organic Analysis”:
CBS Publishers & Distributers, New Delhi, 2nd Edition, 2004.

(2) A. 1. Vogel, “Elementary Practical Organic Chemistry Part 111 Quantitative Organic
Analysis”: CBS Publishers & Distributers, New Delhi, 2nd Edition, 2004.

(3) Hand book of Organic qualitative analysis by H. T. Clarke.
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(4) Practical Organic Chemistry: F. G. Mann and B. C. Saunders. Low — priced Text Book.
ELBS, Longman.

(5) V.K. Ahluwalia, Sunita Dhingra, “Comprehensive Practical Organic Chemistry —Qualitative
Analysis”: University Press (India) Private Limited, Hyderabad, 1st Indian Edition, 2010.

(6) “Advanced Practical Organic Chemistry”: Stanley Thornes Publishers Ltd., J Leonard, B
Lygo, G Procter, 1st Indian Edition, 2004.

(7) “Quantitative Analysis”: R. A. Day, A. L. Underwood, Prentice-Hall of India Pvt. Ltd., New
Delhi, 6th Edition, 2004.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY

Inorganic Chemistry-C-I1

CODE : 253020602
B.Sc. 6th Semester

Teaching & Evaluation Scheme:-

Teaching Scheme

Evaluation Scheme

Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150
Objectives:- To provide basic knowledge Chemistry
Prerequisites:-
—Course outline:-
Sr. Course Contents Numb
No. er of
Hours
1 Chemical bonding (1) 14
The Huckel Molecular Orbital (HMO) theory, variation principle,
solution of Secular equation, HMO treatment to ethylene molecule,
allylic cation, allylic free radical and allylic anion, Hybridization:
Hybridization wave functions of sp, sp2and sps.
2 (A) Term symbol 14
Russel Saunders coupling and determination of Term symbols of the
ground state. Calculation of number of microstates. Pigeon hole diagram
of p2and d2 configurations. Hund’s rule. Hole formulation.
(B) Electronic spectra of metal complexes
Electronic spectra of transition metal complexes, Laporte orbital and
spin selection rules. Orgel energy level diagram of ds and combined
diagrams of d1 - do, d2— ds, d3—d7, d4— de and their spectra. Jahn Teller
distortion. Spectrochemical series. e
3 (A) Metal carbonyls 14 c)q\-\-?’ : S.s-,q
Mono and poly-nuclear metal carbonyls: Ni(CO)4, Fe(CO)s, Cr(CO)s, & /] ssi 'f{,.
& (BHOYAN RATHOD\ &
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Fe2(CO)9, Fe3(CO)12, Co2(CO)s, Mn2(CO)1o0, Ira(CO)12, Co4(CO)12.
Metal nitrosyl and metal carbonyl hydrides. Application of IR spectra in
the determination of structure of metal carbonyls.

(B) Organometallic compounds

Definition, classification, synthesis (general methods), properties,
structure and application of organometallic compounds of Mg, Al and
Be, Structure of Ferrocene and dibenzene chromium.

4 Quantum chemistry 14
Setting up of operators for different observables, Hermitian operator,
important theorems concerning Hermitian operator, Particle in a three
dimensional box, The rigid Rotator, The Schrodinger equation in
spherical polar coordinates for hydrogen atom, separation of variables,
solution of R, © and ® equations

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

(1) Concise Inorganic Chemistry: J.D. Lee; Wiley India, 5th Edition (1996).

(2) “Shriver and Atkins’ Inorganic Chemistry: Atkins, Overton, Rourke, Weller,
Armstrong;

(3) Oxford University Press, 5th Edition (2011).

(4) Advanced Inorganic Chemistry:. F.A. Cotton and Wilkinson G.; John Wiley, 5th
Edition (1988).

(5) Introductory Quantum Chemistry: A.K. Chandra; Tata- McGraw Hill, 4th Edition
(1994).

(6) Quantum chemistry: R.K. Prasad; New Age International, 4th Edition (2010).
(7) Electronand chemical bonding: H. B. Grey, W.A.Benjamin. INC, New York.
(8) Inorganic chemistry:. James E. Huheey, 4t Edition,Wesley Publishing Company.

(9) Mechanism of Inorganic reaction: Basalo and Pearson, 2nd Edition, Wiley Eastern Pvt
Ltd.

(10) Advanced Inorganic chemistry: (Vol. 1) Satya Prakash, Tuli, Basu and Madan; S.
Chand

(12) Advanced Inorganic chemistry: Gurdeep Raj; Goel Publishing House, 23rd
Edition (1998).
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY

Organic Chemistry-C-I1
CODE : 253020601
B.Sc. 6th Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150
Objectives:- To provide basic knowledge Chemistry
Prerequisites:-
Course outline:-
Sr. Course Contents Number
No. of
Hours
1 (A) Synthetic Dyes 14
Classification of Dyes- Anionic and Cationic dyes, Mordant and Vat
dyes, Reactive and Dispersed dyes, Synthesis of Alizarin, Malachite
green, Indigo, Congo red, Eosin.
(B) Explosives
Preparation of RDX, PETN, Nitroglycerine, Tetryl.
(C) Pesticides: Preparation of Aldrine, Malathion, Parathion,
Methoxychlor.
2 (A) Synthetic Drugs 14
General Classification, Chemotherapy, Antipyretics, Analgesics,
Hypnotics, Sedatives, Anaesthetics, Antimalerials, Antiseptics,
Cardiovascular drugs. (Minimum two illustrations of each, only
names without structures). Methods of preparation and uses of
Antipyrine, Phenacetin, n-Hexyl resorcinol, Alprazolam, Zaleplon,
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Benzocaine, Lidocaine, Chloroquine, Atenolol, Sulphadiazine,
Trimethoprim and Tolbutamide.

(B) Vitamins

Structure and Biochemistry of Vitamin-A (Al) (Retinol), Vitamin-
B6 (Pyridoxine).

3 A) Alkaloids 14
Classification, General method of determining structure, analytical
and synthetic methods, structure of Coniine, Nicotine, Atropine and
Papaverine.

(B) Isoprenoids (Terpenoids)

Classification, General method of determining structure, Isoprene
rule, Chemistry of Citral,

a-Terpineol, Camphor and their synthesis, study of reactions of -
carotene (No Synthesis).

4 (A) Stereo Chemistry 14
Concept of prostereo isomerism and chiral synthesis (Asymmetric
Induction), Cram’s rule, Prelog’s generalization, Prelog’s rule and
assignment of configuration.

(B) Stereochemistry of compounds other then Carbon

Stereo chemistry of the compounds containing Nitrogen.
Phosphorus and Sulphur

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

(1) Organic Chemistry: I. L. Finar, Vol-II, 5th Edition, Pearson Education Ltd.

(2) Organic Chemistry: Morrison & Boyd, 6th Edition, Prentice Hall of India Pvt. Ltd.

(3) Stereochemistry of carbon compounds: E. L. Eliel, Wiley Eastern Ltd.

(4) Stereochemistry and mechanism through solved problems: P. S. Kalsi, New Age
International.

(5) Stereochemistry of Organic Compounds: Principles and Applications: D. Nasipuri;
New Academic Science; 4th Revised Edition.

(6) Organic Chemistry: Hendrickson, Cram, Hammond, Mc Graw-Hill.

(7) Organic Chemistry: 6th Edition, John Mcmurry, Brooks Cole, International Edition.

(8) Organic Chemistry: T.W. Graham Solomons and Craig B. Fryhle Wiley, 8th Edition.

(9) Organic Chemistry: Francis A. Carey, Mc Graw-Hill, 7th Edition.

Page 110 of 186




Kalol, Gandhinagar

Page 111 of 186



SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF CHEMISTRY

Physical Chemistry-C -11

CODE : 253020603
B.Sc. 6th Semester

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - 2 6 6 30 50 70 - 150

Objectives:- To provide basic knowledge Chemistry

Prerequisites:-

Course outline:-

Sr. Course Contents Numb
No. er of
Hours

1 Thermodynamics 14

Colligative properties: Boiling point elevation and freezing point
depression. Molal elevation constant (Kb) and Molal depression
constant (Kf), Calculation of absolute value of entropy using third
law of thermodynamics, Law of mass action using chemical potential,
Partial molar quantity.

2 Electrochemistry 14
Concentration cell: Cell with and without transference, Electrode
concentration cell, Gas electrode concentration cell, Activity and

activity coefficient determination, Define liquid junction potential
and how it can be avoided, Equation for liquid junction potential,
Decomposition potential, Overvoltage, Tafel equation

3 (A) Phase Rule
Binary system : Zn-Cd and Pb-Ag ,Zeotropic and azeotropic
mixtures, Steam distillation, Zone refining.
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(B) Osmosis
Desalination and reverse osmosis, Electrodialysis, Electrochemistry
and pollution control, Removal of Cu, Ag and Fe from waste water.

4 (A) Photochemistry 14
Laws of Photochemistry : Grotthuss-Draper Law, Einstein Law,
Quantum yield ,Reasons for high and low quantum yield,
Fluorescence and Phosphorescence, Chemiluminescence,
Photosensitized reactions.

(B) Metallic Corrosion

Types of corrosion, Electrochemical series, Corrosion in acidic and
neutral medium, Differential aeration principle, Atmospheric
corrosion, Prevention of corrosion by various factor.

Learning Outcomes:-

At the end of the course the student would have sufficient knowledge of Biochemistry

Teaching & Learning Methodology:-

e Use of audiovisual aids.
e Student interaction, group discussion, seminar, quizzes, assignment, brain storming
session.

Books Recommended:

(1) Physical Chemistry: G. M. Barrow, 5th Edition, McGraw-Hill education, India.

(2) Advanced Physical Chemistry: Gurdeep Raj, 35th Edition (2009), Goel / Krshina
Publishing House.

(3) Principles of Physical Chemistry: Puri, Sharma and Pathania, 42nd Edition, Vishal
Publishing Company.

(4) Polymer Science: Gowariker, Viswanathan and Sreedhar, 1st Edition (2012 reprint) New
Age International.

(5) Essentials of Nuclear Chemistry: Arnikar, 4t Edition (2012 reprint), New Age
International.

(6) Physical Chemistry: Atkins, 9th Edition. Oxford University Press.
(7) Advanced Physical chemistry: Gurtu and Gurtu, 11t Edition, Pragati Prakashan.
(8) Physical chemistry: Levine, 6th Edition, McGraw-Hill education, India.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

MATHEMATICS-601 ANALYSIS Il
Subject Code: 253030601

B.Sc. Semester -6

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student,but also to
motivate them for better performance .Student are evaluated on the basis of Mid term

examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
P Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - - 3 3 30 - 70 - 100
Objectives

» To provide students the Concept of Riemann integrationn,Infinite series

series,different type of function .

and Taylor’s

» The aim of this subject is to present the important ideas in advanced calculus using
multiple method to student whose principal interest lie outside the field of mathematics.

» It is a subject which provide a vital arena where students can see the interaction of
mathematics and machine computation.

Prerequisites

A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science
with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the

Clearance of examinations and eligibility.
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Course outline: This Course designed for undergraduate and graduate students working on
Riemann integration and Infinite series.

Sr.
No.

Course Contents

Teaching
hours

Unit | Riemann Integration

Definition of the integral, Properties of the integral Existence
theory (monotone, continuous functions etc. (includes Riemann
sums) Fundamental theoremIntegration by parts and change of
variable ,Mean value theorems (Weierstrass’s Form and Bonnet’s
Form) (First and Second)

14

Unit: Il Infinite series

Basic Theory (covers upto comparison test), Series with positive
terms (Condensation Test, Pringsheim’s Test) Absolute convergence
(includes alternating series), ratio and root tests with lim sup And lim
inf

12

Unit: Il Infinite Series —lI

Rearrangement of series, Cauchy Product of Series, Merten’s
theorem Power Series Improper integrals of the first and second
kind.

10

Unit: IV Taylor Series

Taylor’s Theorem with Lagrange and Cauchy form of remainders,
Expansions of exponential, logarithmic and trigonometric functions
Binomial series theorem Power series solutions of differential
equations

10

Learning Outcomes
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After Successfully Completion of the Course the student will be ....
» Student can learn to solve the Riemann Integrationl, Infinite series and Taylor Series.

» Appreciate how abstract ideas and rigorous methods in mathematical analysis can be applied
to important practical problems.

» Describe fundamental properties of the real numbers that lead to the formal development
of real analysis.

» Comprehend rigorous arguments developing the theory underpinning real analysis.

» Demonstrate an understanding of limits and how they are used in sequences, series,
differentiation and integration;

»  Construct rigorous mathematical proofs of basic results in real analysis;

Teaching & Learning Methodology

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups.

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

> Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. E.Kreyszing, Advanced Engineering Mathematics, Fifth edition , New Age International (P)
Ltd., New Delhi, 1997.

2. B.S.Grewal,Higher Engineering Mathematics.
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3. Mathematical Analysis by S.C. Malik, Wiley, Eastern Ltd., New Delhi

4. Mathematical Analysis by T.M. Apostol, Narosa Publishing House, New Delhi

5. A course of mathematical Analysis by Shanti Narayan , S.Chand & Co., New Delhi

E-Resources :

>

SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics.
https://swayam.gov.in/ and https://nptel.ac.in/

http://www.freebookcentre.net/maths-books-download/Real-Analysis-Lecture-Notes-
by-ltay-Neeman.html

http://www.freebookcentre.net/maths-books-download/Real-Analysis-Notes-by-

Manonmaniam-Sundaranar-University.html

http://www.freebookcentre.net/maths-books-download/Real-Analysis-Notes-by-Prof.-

Sizwe-Mabizela.html
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

MATHEMATICS-602 ABSTRACT ALGEBRAII
Subject Code: 253030602

B.Sc. Semester -6

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student,but also to
motivate them for better performance .Student are evaluated on the basis of Mid term
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the Concept of Ring,Subring and its properties ,Polynomial Ring and
Field .

» The aim of this subject is to present the important ideas in advanced calculus using
multiple method to student whose principal interest lie outside the field of mathematics.

» It is a subject which provide a vital arena where students can see the interaction of
mathematics and machine computation.

Prerequisites
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A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science
with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the

Clearance of examinations and eligibility.

Course outline: This Course designed for undergraduate and graduate students working on Ring
and Field. This course serves as an introduction to Ring and Field to Pure mathematics .

:;:," Course Contents Teha:::r':g

Unit | Rings
Definition and examples, commutative ring, division ring, unity and
unit elements of a ring, Field, properties of a ring, Boolean ring,

1 Finite rings. Integral Domain: Zero divisor, Definition and examples 14
of Integral Domain (Finite and of infinite order), Characteristic of a
ring
Unit: Il Subrings
Definition and examples, necessary and sufficient criterion for

) subring, Ideals: Definition and examples, necessary and sufficient 12
criterion for ideal, principal ideal ring, quotient ring and its operation
tables Homomorphism: Definition and some examples, Kernel of
homomorphism, Isomorphism of rings, Fundamental theorem on
homomorphism, homomorphism and characteristic
Unit: lll Polynomial ring
Introduction and definition of polynomial, degree of polynomial,
operation between polynomials, Integral domain D[x], different

3 types of polynomials, factorization of polynomials, Division 10
algorithm for polynomials, irreducibility of polynomial over field,
Remainder and factor theorem, solution of polynomial equation,
zero of polynomial, ¢, rational zero of polynomial.
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Unit: IV Field

Field, Subfield, Extension field, The field of quotients and integral
4 domain, Prime fields, Finite fields, Maximal ideals, Prime ideals and 10
their characterization through quotient ring.

Learning Outcomes
After Successfully Completion of the Course the student will be ....

» Student can understand the concept of Ring, Subring , Polynomial Ring , Field,Factorization
of a ring, Homeomorphismand Isomorphism of a ring they can apply different properties on
them

Student able to solve the real word problem by using Ring and Field.
Students able to solve integrationa and differentiation of series..
In Ring .

Student will understand Field ,integration and differentiation of a series.

YV VvV V VYV V

Identify the degree, leading coefficient, and leading term of a polynomial expression

Teaching & Learning Methodology

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs.

> Draw upon the knowledge and understanding brought by students from different

experience of an issue in tutorial/seminar groups.
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> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

> Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. Abstract Algebra by .Scott M Lalonde.

2. Contemoorary abstract algebra-Joseph A. Gallian(Fourth edition).

3. Abstract Algebra by John Perry.

4. Mathematical Analysis by T.M. Apostol, Narosa Publishing House, New Delhi

5. A course of mathematical Analysis by Shanti Narayan , S.Chand & Co., New Delhi

E-Resources :

» SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics.
https://swayam.gov.in/ and https://nptel.ac.in/

> https://open.umn.edu/opentextbooks/textbooks/217

> https://ocw.mit.edu/courses/mathematics/18-703-modern-algebra-spring-
2013/lecture-notes/

> https://www.freebookcentre.net/maths-books-download/Notes-on-Abstract-Algebra-
by-John-Perry.html

https://www.freebookcentre.net/maths-books-download/Notes-on-Abstract-Algebra-by-Scott-
M.-LaLonde.html
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

MATHEMATICS-603 ANALYSIS Il
Subject Code: 253030603

B.Sc. Semester-6

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student,but also to
motivate them for better performance .Student are evaluated on the basis of Mid term
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

Prerequisites

» To provide students the Concept of Matric space,Continuity and connectedness and
integration and differentiation of series .

» The aim of this subject is to present the important ideas in Analysis-lll using multiple

method to student whose principal interest lie outside the field of mathematics.

» It is a subject which provide a vital arena where students can see the interaction of
mathematics and machine computation.

A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science

with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the
Clearance of examinations and eligibility.
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Course outline: This Course designed for undergraduate and graduate students working on
Matric Spaces and integration and differentiation of series. This course serves as an introduction
to Matric spaces used to Pure mathematics .

o Course Contents Teaching
Ho- hours

Unit | Metric Spaces

Definition and Examples, Open Sets.Closed Sets, Convergence,
Completeness and Baire’s Theorem.

Unit: I
Continuity, Compactness and Connectedness Compact sets,
2 Connected sets, Continuous functions ,Continuity and compactness 10

Continuity and connectedness

Unit: I

Uniform Convergence, Pointwise Convergence Uniform
3 Convergence, Uniform Convergence and Continuity, Uniform 12
Convergence and Differentiation Term by Term Integration of Series,
Term by Term Differentiation of Series

Unit: IV

Power series (advanced), Abel’s limit theorem, multiplication of
4 power series(Expert sterling’s formula),Taylor’s series, Weierstrass 12
approximation theorem, exponential, logarithmic and trigonometric
functions

Learning Outcomes

After Successfully Completion of the Course the student will be ....

» Demonstrate understanding of the basic concepts, theorems and calculations of Normed,

Metric Spaces.
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» Demonstrate understanding of the open-set definition of continuity and its relation to
previous notions of continuity, and applications to open or closed sets.

» Demonstrate understanding of the basic concepts, theorems and calculations of the
concepts of Compactness, Connectedness and Completeness (CCC).

» Demonstrate understanding of the connections that arise between CCC, their relations
under continuous maps, and simple applications.

Teaching & Learning Methodology

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups.

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

> Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. E.Kreyszing, Advanced Engineering Mathematics , Fifth edition , New Age International
(P) Ltd., New Delhi , 1997.

2. B.S.Grewal,Higher Engineering Mathematics.

3. Mathematical Analysis by S.C. Malik, Wiley, Eastern Ltd., New Delhi

4. Mathematical Analysis by T.M. Apostol, Narosa Publishing House, New Delhi

5. A course of mathematical Analysis by Shanti Narayan , S.Chand & Co., New Delhi

6. wa Sutherland, Introduction to Metric and Topological Spaces, OUP.
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7. ET Copson, Metric Spaces, CUP.

8. w Rudin, Principles of Mathematical Analysis, McGraw Hill.

E-Resources :

> SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics.
https://swayam.gov.in/ and https://nptel.ac.in/

> https://www.mathcity.org/msc/notes/metric_spaces notes

> https://msu.edu/~schenke6/Lecture Notes/921 Lecture Notes.pdf
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MATHEMATICS

MATHEMATICS-604 GRAPH THEORY
Subject Code:253030604

B.Sc. Semester-6

Teaching & Evaluation Scheme

The objective of evaluation is not only to measure the performance of student,but also to
motivate them for better performance .Student are evaluated on the basis of Mid term
examination and end examination Conducted by university.

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the Concept of vector Graph,Representation of a graph and Matrix
Representation of a graph . .

» The aim of this subject is to present the important ideas in Graph Theory using multiple

>

Prerequisites

method to student whose principal interest lie outside the field of mathematics.

It is a subject which provide a vital arena where students can see the interaction of
mathematics and machine computation.

A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science

with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the

Clearance of examinations and eligibility.
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Course outline: This Course designed for undergraduate and graduate students working on
Graph Theory . This course serves as an introduction to Graph and Matric representation of Graph
used to applied mathematics problems. .

o Course Contents Teaching
Ho- hours

Unit | Introduction of Graphs

Definition and elementary properties of graphs, Isomorphism of
graphs, Sub graphs, Walks, Paths and circuits, Connected graphs,
Euler graphs, Operations on graphs, Hamiltonian circuits, Definition
and properties of tree.

Unit: Il Graph Representation
Centres in a tree, Rooted and Binary tree, Spanning trees,

2 Fundamental circuits, cut set and its properties, Planar graphs and 12
Representation of planar graphs.

Unit: Il Cut set ,connectivity and Seperability

Planar graphs and their different representation , Dual of a planar
3 graph ,Euler’s formula , Kuratowski’s first and second non-planar 12
graph, vector space associated with a graph , Circuit subspace and cut
sets subspace Orthogonal space.

Unit: IV Matrix Representation of a graph

Vertex coloring , Chromatic number ,Index number and partition ,
Cyclic graph and demyelization of cyclic graphs ,Matrix
4 representation of a graph, Adjacency matrix, Incidence matrix, Path 12
matrix circuit matrix ,fundamental circuit matrix and cut set matrix,
relationship of these matrices ,rank of the adjacency matrix.

Learning Outcomes
After Successfully Completion of the Course the student will be ....

» Demonstrate knowledge of the syllabus material.
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» Write precise and accurate mathematical definitions of objects in graph theory.

» Use mathematical definitions to identify and construct examples and to distinguish
examples from non-examples.

» Validate and critically assess a mathematical proof.

» Use a combination of theoretical knowledge and independent mathematical thinking in
creative investigation of.

» Reason from definitions to construct mathematical proofs.

» Write about graph theory in a coherent.

Teaching & Learning Methodology

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups.

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties.

> Provide learning materials in different formats (written, online, audio, video podcast etc)
to support key concepts/knowledge. Particularly at the start of a program/module or for
key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1. Graph theory with application to engineering and computer science by Narsingh Deo.1993,
Prentice Hall ofIndia Pvt. Ltd.

2. Foundation of Discrete Mathematics, K.D. Doshi, New Age International Ltd. Publishers.
3. Afirst look at Graph theory, by Clark.

4. Discrete Mathematics Structures with application to computer science, by Trembly
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Manohar R.
5. Elements of Discrete Mathematics by L.Liu, Me Edition) by L.Liu, Me.

6. Discrete Mathematics, by Vasta, Vikas Publications.
7. Introduction Graph Theory, By R.J.Willson.

8. Discrete Mathematics Structure, By. Dugragi N.
E-Resources :

»> SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics.
https://swayam.gov.in/ and https://nptel.ac.in/

https://cs.bme.hu/fcs/graphtheory.pdf

https://www.geeksforgeeks.org/mathematics-graph-theory-basics-set-1/

> http://www.personal.psu.edu/cxg286/Math485.pdf

Page 130 of 186


https://swayam.gov.in/
https://nptel.ac.in/
https://cs.bme.hu/fcs/graphtheory.pdf
https://www.geeksforgeeks.org/mathematics-graph-theory-basics-set-1/
http://www.personal.psu.edu/cxg286/Math485.pdf

SWARRNIM STARTUP & INNOVATION UNIVERSITY
SCHOOL OF SCIENCE
DEPARTMENT OF MATHEMATICS
CODE: 253030605
B.Sc.: SEM 6

Practical’s list (practical of paper 601&602)

List of Practical’s:

Unit 1
1.
2.

Verification of rings, commutative ring and ring with unity. Finite ring and their operation tables.
Examples of ideals and integral domain.
Examples of finite fields and extension fields.

Construction of quotient ring and their operation tables.

Find the g.c.d of two given polynomial and express it as a linear combination of these two
polynomials.

Check the irreducibility of polynomial over the given field
Factorization of polynomial and the rational zeros of given polynomial.

Examples of maximal and ideals

Definition and evaluation of Reimann integral by various methods
Verification MVTs and problems based on fundamental theorem of integration
Convergence of infinite series of positive terms.

Absolute convergence, root and ratio tests using limit inferior and superior

Power series, radius of convergence
Improper integrals
Power series expansion of function

Power series solution of differential equation
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SWARRNIM STARTUP & INNOVATION UNIVERSITY
SCHOOL OF SCIENCE
DEPARTMENT OF MATHEMATICS
CODE: 253030605
B.Sc.: SEM 6

Practicals list (practical of paper 603&604)
List of Practicals:
Unit 1
1. Metric spaces, examples.
2. Uniform convergence of sequences
3. Uniform convergences of series, term by term differentiation and integration

4. Multiplication of power series.

1. Properties of exponential, logarithmic function

2. Problems based on compact and connected spaces.

1. Using the adjacency matrix, determine whether the given graph is connected or not.
2. Determine whether the given graph is connected or not using fusion algorithm.
3. Find a minimal spanning tree of a given connected weighted graph using krusakal’s algorithm.

4. Find a minimal spanning tree of a given connected weighted graph using prim’s algorithm.

1. Find the shortest path between vertices of a given graph using breadth first search algorithm.

2. Find shortest path between two vertices of a given connected graph using back — tracking
algorithm.

3. Find a shortest path between two vertices of a given connected weighted graph using dijkstra’s
algorithm

4. Construct an Euler tour in a graph using fleury’s algorithm.
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SWARNIM STARTUP & INNOVATION UNIVERSITY
SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY
Environmental Microbiology
Subject Code: 253040604

B.Sc. Semester- 6
Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme

Th

Tu

Total

Credits

Internal

External

Total

Th

Pr

Th

Pr

30

70

100

Objectives:-

>
>

To provide basic knowledge of microbes in environment.

The main goal is to know and understand the role of microbes in biogeochemical
processes in different ecosystems. The students will learn the basic microbiological
principles, the methods in microbial ecology and their theoretical and practical use.
The knowledge can give the base for understanding processes and changes in the
environment.

The students can get some skills to recognise the ecological problems and critical
evaluation of the human impacts on pollution, climate changes and as well as
environmental protection.

The lectures will be implemented with individual practical work in the laboratory and
presentations of the seminars.

The students can get general competences in microbial ecology.

Prerequisites:-

>

Student must have studied 2years B.Sc. with microbiology/Biotechnology as a major
subject and knowledge of basic microbiology.

Course outline:-
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Unit No.

Course Contents

Teaching Hours

Nitrogen fixation
e Symbiotic & asymbiotic nitrogen fixation.
e Nitrogenase- Structure & mechanism.

1. e Biofertilizers- Definition, Azotobacter & Rhizobia 10
(With Production )
e Microbial insecticides.
Biodeterioration & Bioremediation
e Biodeterioration of wood, paint & metal.
5. e Bioremediation-introduction. 10
e Bioremediation of petroleum hydrocarbon &
chlorinated compounds.
e Microbial enhanced oil recovery..
Concept of xenobiotics & recalcitrance.
e Biomagnification.
3. e Biodegradation of environmental pollutants.(ABS, 10
Chlorinated hydrocarbons, Oil pollutants.)
e Biodegradable polymers.
Introduction to biofuels.
e Renewable & nonrenewable energy resources.
e Biofuels: types
4 (a) Biogas - substrate, microorganisms & production. 10
e Advantages & disadvantages of Biogas
production.
(b) Hydrogen
(c) alcohol
40
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Learning Outcomes:

» At the end of the course the student would have basic knowledge of microbiology
techniques and bacteria.

» Students will get the basic knowledge how to prepare and perform sampling and
microbial analyses to determine the abundance, growth rate and microbial community
composition together with the basic environmental paramethers.

» The knowledge can be used to prevent infections and to protect human and
environmental health.

» Students will get basic knowledge to determine the role of microbes:
- in different habitates,

- in different biogeochemical cycles,

- to determine their role in nutrient cycling

- to determine water quality,

- in degradation of natural organic compounds and selected pollutants in the environment.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast

comprehension and accessibility.
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Books Recommended

» RM Atlas Principles of Microbiology

» Prescott LM Microbiology

» BD Singh. (2003) Fundamentals of genetics.
» HK Das. (2004) Textbook of biotechnology

&
2

BHOYAN RATHOD) &

Kalol, Gandhinagar
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SWARRNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY
Fermentation Technology-II
CODE: 253040601

B.Sc. 6'" Sem
Teaching & Evaluation Scheme:-
Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives:-

» To provide the idea about down streaming process how to get end product in the
fermentation. Different methods used for separation of products from fermentation
broth.

» Students will get an idea about quality control of the fermented products made using
different methods.

» To provide students basic knowledge of Microbial Biotechnology. It covers up general
concept of microbial production and fermentation of various products.

» The purpose of the course is to give knowledge about production process using
fermentation technology and microorganisms of antibiotics, enzymes, industrial alcohol,
organic acids, vitamins, SCP, as well as mushrooms.

Prerequisites:-

Students must have passed 2" year B.Sc in Microbiology along with basic knowledge of biology
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Course outline:-

Sr.

No.

Course Contents

Number of Hours

1.

Downstream processing
e Introduction
e Removal of microbial cells and suspended solids
(A) Foam separation
(B) Precipitation
(C) Filtration
(D) Centrifugation
e Cell disruption methods
(A) Physico-mechnaical methods
(B) Chemicals methods
e Product concentration and purification
(A) Liquid -liquid extraction
(B) Membrane processes
e Finishing stages
(A) Drying
(B) Crystallization
e Effluent treatment

10

Quality control of fermentation products-
e Detection and assay of fermentation products
(A) Physical assays: Titration and gravimetric analysis, turbidity
and cell yield determination
(B) Chemical assay: Chromatography, spectrophotometry
(C) Biological assays: Microbial assay
e Microbial quality assurance
(A) Sterility testing
(B)LAL test
e Fermentation economics

10

Fermentation production of :
e Alcohol
e Cheese
Baker’s Yeast
Glutamic acid
e Citric acid

10

Fermentative production of:
e Penicillin and its conversion to semisynthetic derivatives,
e Cyanocobalamin
e Steriods
e Amylase
e carotenoids

10
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40

Learning Outcomes:

» To provide the idea about down streaming process how to get end product in the
fermentation. What different methods can be used for down streaming process.

» The students will be able to apply the knowledge of the Microbial production to
understands concepts of various fields like food and dairy industries, pharmaceutical
industries, Fermentation industries, beverages industries, etc.

» Student should be able to understand basic concepts of various products like alcohol,
cheese, amino acids like glutamic acid, citric acid fermentation economics.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the theoretical data clearly and
concisely that incorporates the stylistic conventions used by Microbiologists,
biotechnologist, researchers and scientists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning approaches
and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties
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key areas, providing online or hard copy notes before classes can aid comprehension and
accessibility.

Books Recommended

1.

“Principles of Fermentation Technology, Stanbury P F, Whitaker A and Hall SJ, (1995) 2
a. edition, Pergamon Press, London, UK.
Industrial Microbiology: An Introduction, Waites, M J and Morgan N L, (2002) Blackwell
Science.
a. nd
Biotechnology: A Textbook of Industrial Microbiology, Crueger W and Crueger A,
(2000) 2
a. edition, Panima Publishing Corporation, New Delhi, India.
Fermentation Microbiology and Biotechnology, EI-Mansi E M T, Bryce CFA, Dahhou B,
rd Sanchez S, Demain AL, Allman AR (eds), (2011) 3 edition, CRC Press; Taylor and
Francis Group, Boca Raton.
Industrial Microbiology, Casida LE, Jr. (1968), Wiley Eastern Ltd, New Delhi, India.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY

Teaching & Evaluation Scheme

IMMUNOLOGY-II
Subject Code: 253040603

B.Sc. Semester -6

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the ability to fundamentals of immunology, immune system,
immune response and immune disorders.

» The purpose of the course is to give students to introduction of complement system,
cells and organs of immune system, antigens and antibodies as well as immune
reactions.

» To provide an understanding of immunology of transplantation, autoimmunity,
autoimmune diseases, etc.

Prerequisites

Student must have studied Second year (SY) of B.Sc. with Microbiology as a major subject and
knowledge of basic biology.

Course outline

Page 141 of 186



Unit
No.

Course Contents

Teaching
hours

Host Defense Mechanisms:

Phagocytosis

Complement

Inflammation

Cytokines

Acute Phase Proteins

Cells, Tissues and Organs of the Immune System.

10

Specific Immune Responses: |

Antigens

Hapten

Cluster of Differentiation Molecules
Humoral and Cell Mediated Immunity.
Recognition of Foreignness.

T Cell Biology - T Cell receptors

Types of T Cells, T Cell Activation.

10

Specific Immune Responses: Il

Antibodies - (Immunoglobulins - Definition, Structure and
Function, Classes of Immunoglobulins.

Antigen-Antibody Reactions: General Features,
Measurement of Antigen and Antibody.

Serological Reactions: Precipitation Reactions, Definition,
Mechanism - Lattice Hypothesis. Applications-Precipitation in
Liquid Medium.

Agglutination  reactions- Definition, Applications-Slide
agglutination test, Tube agglutination test, Passive
agglutination test.

Primary and Secondary Antibody response.

Diversity of Antibodies

Clonal Selection Theory

Monoclonal Antibody Technology.

10

Immune Disorders:

Immuno Deficiency
Hypersensitivity
Autoimmunity - Mechanism & Classification of

Autoimmune diseases.

Immunology of Transplantation: Classification of
Transplants

Allograft reaction (mechanism)

Factors favoring Allograft

survival.

Graft v/s Host reaction. |
Immunology of Malignancy.

10
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Learning Outcomes

» The students will be able to apply the knowledge of the immunology, cells and organs of
immune system, host defense mechanisms, specific immune responses and immune
disorders.

» Student should be able to understand basic concepts of complement system, immune
reactions like Ag-Ab reactions, serological reactions, agglutination reactions and also get
knowledge about different types of immunity.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the theoretical data and laboratory
experiments clearly and concisely that incorporates the stylistic conventions used by
microbiologists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast
etc.) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

1. Coleman, R.M., Lourbard, M.F and Sicard, R.E., (1992). Fundamental immunology/:2)
£3

edition BHOYAN RATHOD) !
2. Kuby, J. (1997). Immunology, W.H Freeman and co., New York. {@ | Kalol, Gandhinaga

3. Roitt, .M. (1988). Essential of Immunology, Black Well Scientific Publishers.
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4, Tizard, R.l. (1983). Immunology - An introduction, Saunder's College publishers Philadelphia.
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF MICROBIOLOGY

Teaching & Evaluation Scheme

MEDICAL MICROBIOLOGY
Subject Code: 253040602
B.SC. Semester -6

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 3 3 30 - 70 - 100
Objectives

» To provide students the basic knowledge of medical microbiology

» The purpose of the course is to introduce students to Introduction of Normal flora of the
human, various disease caused microorganism, antigen antibody interaction, and detail
study in various diseases.

» To provide an understanding of the various bacterial disease of like skin, eye, digestive
system, nervous system, respiratory system etc.

Prerequisites

Student Must have studied B.Sc. with Microbiology as a major subject and knowledge of basic
medical microbiology.

Course outline
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Teaching

Unit Course Contents
hours
No.
Introduction of medical microbiology:
e Introduction: Normal microflora of human body, nosocomial
infections, carriers, septic shock, septicemia, pathogenicity,
virulence factors, toxins, biosafety levels. Morphology,
pathogenesis, symptoms, laboratory diagnosis.
e Preventive measures and chemotherapy of gram positive 10
bacteria: S.aureus, S.pyogenes, B.anthracis,
C.perferinges,C.tetani,
e Basic of Bioethics and biosafety guideline related to
Contamination, decontamination, disposal and safety from infectious
Sources.
Morphology, pathogenesis, symptoms, laboratory diagnosis.
e preventive measures and chemotherapy caused by gram
negative bacteria: E.coli, N. gonorrhoea, N. meningitidis, 10
P.aeruginosa, S. typhi, S. dysenteriae, Y. pestis, B. abortus, H.
influenzae, V. cholera.
Antigens and Antibody:
e Antigens: Antigen processing and presentation, properties of
antigen,Hapten and the study of antigenicity microbes as
: ) ", 10
antigen, antigen recognition and MHC molecules.
e Antibodies: Structure and function,clonal selection,antibody
diversity,Monoclonal antibodies and its clinical application.
Bacterial disease.
e Bacterial disease of skin & Eyes.
e Bacterial disease of Digestive system. 10
e Bacterial disease of nervous system.
e Bacterial disease of Respiratory tract.
40
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Learning Outcomes

» The students will be able to understand Normal flora of human body , Bioethics and
Biosafety guideline , disease caused microorganism , and many bacterial disease in
medical microbiology .

» Student should be able to understand basic concepts of blood cells, Anitigen antibody
reaction and disease caused bacteria.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, and/or in writing the results of theoretical and laboratory
experiments in a clear and concise manner that incorporates the conventions used by
Microbiologist worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

> Work with students at an early stage of the program/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

> Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

> Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

> Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a program/module
or for key areas, providing online or hard copy notes before classes can aid
comprehension and accessibility.

Books Recommended

» Prescott, Harley, and Klein’s Microbiology, J. M. Willey, L. M. Sherwood, C. J.
Woolverton, 7 th Edition (2008), McGraw Hill Higher Education- USA.

» Principles of Microbiology, R. M. Atlas, 2nd Edition (Indian Edition) (2015),
McGraw Hill Education (India) Private Limited —New Delhi.

» Baker and Silverton’s Introduction to Medical Laboratory Technology, Baker
Silverton R E, Pallister CJ, 7th edition (1998), Butterworths-Heinemann, Oxf
UK. '
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SWARNIM STARTUP & INNOVATION UNIVERSIT

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Electronic Spectra-2, Solid State Physics & Stat. Mech-2
Subject Code: 253050602
B.Sc. Semester 6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
3 - 2 5 5 50 50 50 - 150
Objectives: -

Physics students will:

> Develop a solid grasp of core concepts and applications of differential equation, 2"* order
differential equation, classical mechanics and quantum mechanics. They learn how physics
and other disciplines have impacted and continue to impact each other and society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data analysis
and become comfortable using computational methods to analyze and solve problems.

Prerequisites

Basics of Spectroscpy Properties of solids.
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Course outline

Sr.
No.

Course Contents

Teaching
Hours

Electronic Spectra

Electronic Spectra, salient features, formation of electronic spectra,
Vibrational (Gross) structure of electronic band system in emission,
electronic band spectra in absorption, Rotational structure of
electronic bands; Rotational structure of three branch bands;
observed intensity distribution (vibrational) in band systems
Franck-Condon principle; explanation of intensity distribution in
absorption bands from Franck-Condon principle. Explanation of
intensity distribution in emission bands : Condon parabola. Line
intensities in a band: Rotational intensity distribution. Quantum
mechanical Exploting Franck-Condon principle.

14

Transport Phenomena

Introduction, Mean collision time, Scattering cross-section, viscosity,
electrical conductivity, thermal conductivity, thermionic emission,
photoelectric effect, molecular collision, effusion, diffusion,
Brownian motion, Einstein’s relation for mobility

12

Theory of Dielectrics

Polarization, Dielectric constant, Local Electric field, Dielectric
polarizability, Sources of polarizability, theory of electric
polarizability and optical absorption, ionic polarization, polarization
from dipole orientation, dielectric losses, Applications to optical
phonon modes in ionic crystals, the longitudinal optical mode, the
transverse optical mode, the interaction of electromagnetic waves
with optical modes, application to the motion of electrons in polar
crystals.

14

Diamagnetism and paramagnetism

Langevin’s theory of diamagnetism, Langevin’s theory of
paramagnetism, theory of atomic magnetic moment, Hund’s Rule,
Quantum theory of magnetic susceptibility: A quantum mechanical
formulation, Dimagnetism, Paramegnetism, application to magnetic
ions in solids: effect of the crystal field, van Vleck paramagnetism,
Pauli paramagnetism, Nuclear paramagnetism, Cooling by adiabetic
demagnetization, magnetic resonance, ESR, NMR, Spin relaxation,
line width and line shape

14
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Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things on
one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical calculations
and laboratory experiments in a clear and concise manner that incorporates the stylistic
conventions used by physicists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

» Work with students at an early stage of the programme/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of
all students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before
classes can aid comprehension and accessibility.

Books Recommended:

» Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)

» Mathematical Methods for Physicists by G. Arfken, Academic Press

» Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

» Classical Mechanics by A. B. Bhatia, Narosa Publication

» A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

» Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanafh
Macmillan India Limited -
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E-Resources:

VV VY VY

A\

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS

Linear Electronic Circuits-2
Subject Code: 253050604
B.Sc. Semester 6

Teaching & Evaluation Scheme:-

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 5 5 50 50 50 - 150
Objectives: -

Physics students will:

> Develop a solid grasp of core concepts and applications of differential equation, 2" order
differential equation, classical mechanics and quantum mechanics. They learn how physics
and other disciplines have impacted and continue to impact each other and society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data analysis
and become comfortable using computational methods to analyze and solve problems.

Prerequisites

Basics of Electrnic circuits and digital electronics.
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Course outline

Sr. Teachi
Course Contents eaching
No. Hours

Negative Feedback in transistor amplifier

General theory of feedback, reasons for negative feedback, loop
gain, types of negative feedback in transistor circuits, Transistor
Oscillators: Introduction, Effect of positive feedback, requirements
for oscillations, the phase shift oscillator, Wien bridge oscillator, LC
oscillators, Colpit and Hearley oscillators with analysis

14

Field effect transistor amplifier:

Advantages and disadvantages of the FET, Basic construction of the
JFET, Characteristics curve of the JFET, Principle of operation of the
JFET, Effect of the VDS on channel conductivity, Channel ohmic
region and pinch off region. Characteristics parameters of the FET,
Common source AC amplifier Operational Amplifier: The basic
operational amplifier, the differential amplifier, offset error voltages
and currents, the basic operational amplifier application,

14

Arithmetic circuits : Binary addition binary subtraction, unsigned
binary number, sign magnitude numbers, 2 S compliment
3 representation, 2' S compliment arithmetic building blocks the adder 14
- subtructactor, binary multiplication and division, Digital
comparator, decoder, demultiplexer, data selector, encorder.

Regulated Power Supply: Introduction, stabilization, limitations of
Zener diode regulator, Transistor series voltage regulator, transistor
shunt voltage regulator, a series regular with two transistors,
current regulator

Electronic Instruments :Cathode ray oscilloscope: CRO, CRT,
electrongun, deflecting plates, screen, methods of focusing,
deflection systems, mathematical expression for electrostatic
deflection sensitivity, electromagnetic deflection system, magnetic
deflection in CRT, Time base (without circuits), CRO Parts, operation
of a typical oscilloscope control, uses of CRO.

14

Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theorg
calculations and laboratory experiments in a clear and concise manner that incorp Ig"g:‘g:; -
the stylistic conventions used by physicists worldwide. ' Jandhmaga
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Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

» Work with students at an early stage of the programme/module, to identify cultural

differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)
Mathematical Methods for Physicists by G. Arfken, Academic Press

Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

Classical Mechanics by A. B. Bhatia, Narosa Publication

A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanathan,
Macmillan India Limited

E-Resources

VV VYV VYV

Y

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/

Page 156 of 186


http://www.howstuffworks.com/
http://www.sciencefairadventure.com/

SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS
Mathematical Physics, Quantum & Classical Mechanics-2
Subject Code: 253050601
B.Sc. Semester 6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
3 - 2 5 5 50 50 50 - 150
Objectives

Develop a solid grasp of core concepts and applications of differential equation, 2" order
differential equation, classical mechanics and quantum mechanics. They learn how physics and
other disciplines have impacted and continue to impact each other and society

They develop laboratory skills throughout our curriculum via hands-on experiences with diverse
experimental techniques and tools. They learn various approaches to data analysis and become
comfortable using computational methods to analyze and solve problems.

Prerequisites

Basics of calculus and basic Quantum Mechanics
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Course outline

Sr.
No.

Course Contents

Teaching
Hours

Some special functions in Physics

Bessel functions, Bessel functions of the second kind, Henkel
functions, Spherical Bessel functions, Legendre polynomials,
Associated Legendre polynomials and spherical harmonics, Hermite
polynomials, Laguerre polynomials, The gamma function, the Dirac
delta function, examples.

14

Variational principle

Lagrange's and Hamiltons equations : Introduction, Configuration
space, Some techniques of calculus of variation, the delta-notation,
Applications of the variational principle, Hamilton's principle,
Equivalence of Lagrange's and Newton's equations, Advantages of
the Lagrangian formulation -Electromechanical analogies, Lagrange's
undetermined multipliers, Lagrange's equation for non-holonomic
systems, Applications of the Lagrangian method of undetermined
multipliers, Hamilton's equations of motion, some applications of
the Hamiltonian formulation, Phase space, Comments on the
Hamiltonian formulation.

14

Three dimensional square well potential

Solutions in interior region, Solutions in the exterior Region and
Matching, Solution of the radial Equation: energy levels, Stationary
state wave functions, Discussion of bound states, Solution of
confluent hypergeometric functions, non localized states, solution in
parabolic coordinates, the anisotropic oscillator, the isotropic
oscillator, normal modes of coupled systems of particles, a charged
particle in a uniform magnetic field

14

Representations, Transformations and Symmetries

Quantum states, state vectors and wave function, The Hilbert space
of state vectors, Dirac notation, Dynamical variables and linear
operators, Representations, Continuous basis - The Schrédinger
representation, Degeneracy, Labeling by commuting observable,
change of basis, Unitary transformations, Unitary transformation
induced by change of coordinate system: translation, Unitary
transformation induced by Rotation of coordinate system, The
algebra of Rotation generators, transformation of dynamical
variables, Symmetries and conservation laws, the space inversion,
time reversal.

14
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Learning Outcomes

» Exercise the use of physical intuition, including the ability to guess an approximate or
conceptual answer to a physics problem and recognize whether or not the result of a
calculation makes physical sense.

» Access information on a topic from a variety of sources, and be able to learn new things
on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical
calculations and laboratory experiments in a clear and concise manner that incorporates
the stylistic conventions used by physicists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

The following are some examples of learning and teaching strategies and methods which you
may wish to develop for use in your subject area:

» Work with students at an early stage of the programme/module, to identify cultural
differences in their previous educational experience, their individual learning
approaches and needs

» Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

» Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

» Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

» Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)

» Mathematical Methods for Physicists by G. Arfken, Academic Press

» Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

» Classical Mechanics by A. B. Bhatia, Narosa Publication

» A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

» Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanathan,
Macmillan India Limited
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E-Resources

YV V.V V

A\

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw Hill
Education

Latest journals like BBC Knowledge, How things work-everyday technology explained by
National Geographics.

http://www.sciencefairadventure.com/
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SWARNIM STARTUP & INNOVATION UNIVERSITY

SWARRNIM SCIENCE COLLEGE

DEPARTMENT OF PHYSICS

Nuclear physics-2 &
Electrodynamics-2
Subject Code: 253050603
B.Sc. Semester 6

Teaching & Evaluation Scheme

Teaching Scheme Evaluation Scheme
Credits Internal External Total
Th Tu Total
Th Pr Th Pr
3 - 2 5 5 50 50 50 - 150
Objectives

> Develop a solid grasp of core concepts and applications of differential equation, 2"
order differential equation, classical mechanics and quantum mechanics. They learn
how physics and other disciplines have impacted and continue to impact each other and

society

» They develop laboratory skills throughout our curriculum via hands-on experiences with
diverse experimental techniques and tools. They learn various approaches to data
analysis and become comfortable using computational methods to analyze and solve
problems.

Prerequisites

Basics of Elctrodynamics and Nuclear Physics.
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Course outline

o Course Contents Teaching
No. Hours

Motion of charged particles in Magnetic & Electric field:
Microscopic & Macroscopic description, Maxwell’'s equation &
charge conservation, Motion of a charged particle in electric &
Magnetic fields, Uniform magnetic field & Oscillating electric field,
Drift velocity in a gravitational field, Magnetic field varying in space
& time : adiabatic variance of the magnetic moment,
Inhomogeneous magnetic field : gradient drift & curvature drift,
peculiarity of drift motions, Converging magnetic field : magnetic
mirror, Longitudinal adiabatic invariant, Periodic magnetic field :
Gyro relaxation effect, Motion of magnetic lines of force.

14

Characteristics of plasma in magnetic field:

Description of plasma as gas mixture, Properties of plasma in a
magnetic field, Force on plasma in magnetic field, Current in
magnetized plasma, Diffusion in a magnetic field, Collisions in fully
ionized magnetoplasma, Pinch effect, Oscillations and waves in the
Plasma. Application of Boltzmann-Vlasov equation on plasma:
Boltzmann equation, Fokker-Planck equation, Debye screening,
Equilibrium distribution function and Boltzmann's H-theorem,
Application of B-V equation to longitudinal waves: Dispersion
relations., Initial value problem: Landau damping, Cyclotron
damping, Excitation, two-stream instability: Beam plasma instability,
Pinch instability, Plasma sheath, Non-linear effects

14

Nuclear Energy

Introduction, Neutron induced fission, Asymmetrical fission - mass
yield, Emission of delayed neutrons by fission fragments, Energy
released in the fission of U235, Fission of lighter nuclei, Fission chain
reaction, neutron cycle in a thermal nuclear reactor, Nuclear
reactors.

12

Nuclear Physics in other areas of Physics

The Mossbaur effect, some experiments using Mossbaur effect,
Natural Fusion - energy production in stars, Possibility of controlled
fusion.

Elementary particles: The four basic forces, Particles and
antiparticles, Families of particles, conservation laws, particle
interactions and decays, energetics of particle reactions, the quark
model, the standard model, Numerical Examples.

Learning Outcomes:
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» Access information on a topic from a variety of sources, and be able to learn new things

on one’s own.

» Communicate verbally, graphically, and/or in writing the results of theoretical

calculations and laboratory experiments in a clear and concise manner that incorporates
the stylistic conventions used by physicists worldwide.

Teaching & Learning Methodology

We should aim to provide a range of modes of learning, including, for example, individual work,
group work and opportunities for off-campus learning through visit to various research
institutions across India or collaborative arrangements.

» Work with students at an early stage of the programme/module, to identify cultural

differences in their previous educational experience, their individual learning
approaches and needs

Draw upon the knowledge and understanding brought by students from different
backgrounds, by encouraging them to share and discuss personal knowledge and
experience of an issue in tutorial/seminar groups

Use teaching formats such as discussion groups that encourage the participation of all
students and help identify areas where students are having difficulties

Provide learning materials in different formats (written, online, audio, video podcast
etc) to support key concepts/knowledge. Particularly at the start of a
programme/module or for key areas, providing online or hard copy notes before classes
can aid comprehension and accessibility.

Books Recommended

Mathematical Physics by P.K. Chattopadhyay, New Age International Publishers (2006)
Mathematical Methods for Physicists by G. Arfken, Academic Press

Introduction to Classical Mechanics by R. G. Takawale and P. S. Puranik, Tata McGraw-
Hill Publishing Co. Ltd.

Classical Mechanics by A. B. Bhatia, Narosa Publication

A Text Book of Quantum Mechanics by P. M. Mathews and K. Venketeshan, Tata
McGraw-Hill Publishing Co. Ltd.

Quantum Mechanics : Theory and Applications by A. Ghatak and S. Lokanathan,
Macmillan India Limited

E-Resources:

YV V YV V

Y

The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India

Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education
http://www.howstuffworks.com/ -- Tech stuff

How things works by Louis A Bloomfeild, Wiley Publications

Physics of Everyday Phenomena by W. Thomas Griffith, Juliet Brosing, McGraw
Education

Latest journals like BBC Knowledge, How things work-everyday technology explaine

National Geographics.
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SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)

SWARNIM SCIENCE COLLEGE
DEPARTMENT OF PHYSICS
PHYSICS
B.Sc. Semester 6
Practical list

Sr. No. Practical Name
1 Acceleration due to gravity by Kater's pendulum (variable knife edge)
2 e/k by power transistor.
3 Rubber tubing.
4 Susceptibility of ferromagnetic substance by Quink's method (Magnetic fluid).
5 To find the value of permeability of free space
6 Michelson interferometer - To determine “d”
7 To calibrate the spectrometer using Edser-Butler plate.
8 Absorption spectrum of lodine molecule
9 To determine the charge on electron by Millikan's experiment.
10 Determination of dead time of G.M. tube. Comparison of relative intensities of different
sources using G.M. Tube
11 OPAMP Applications: Adder and Subtracter.
12 Heaviside mutual inductance bridge.
13 Self-inductance of a coil by Rayleigh's method.
14 Use of Excel for data analysis and graph plotting.
15 Study of voltage regulated circuit using IC7805
16 Half adder, Full adder and subtracter using IC 7483.
17 Frequency response of a common source FET amplifier.
18 Colpitts oscillator.
19 Negative feedback amplifier using transistor.
20 Nibble Multiplexer and 8:1 Multiplexer
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SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)
SCHOOL OF SCIENCE

DEPARTMENT OF ENVIRONMENTAL SCIENCE

Opportunities

» If interest in research & further study, person could be a academician, researcher or an
educationist, and further go for corporate jobs in various companies like Steel, Cement,
Pharma, Agro based, Power plant, mines, Refineries etc. or you can work in government sector
like Environment & Energy department, state pollution control board or Central pollution
control board. Candidate can also join an NGO and become a social activist.

About Environmental Sciences

» The Environmental Sciences is one of the pioneering centres of environmental research and
education. The man-environment relationship indicates that pollution and deterioration of the
environment have a social origin. Environment pollution has become a major global concern.
Global society is facing the challenge of improving and providing of solution the quality of air,
water, soil, environment and maintaining the ecological balance. The growth of
industrialization, urbanization, modern agricultural development and energy generation has
resulted in the indiscriminate exploitation of natural resources for fulfilling human desires and
needs, which has contributed in disturbing the ecological balance on which the quality of our
environment depends. In recent time, one of the major issues is the threat to human life from
the progressive deterioration of the environment.

» Today we have environmental problems such as Global warming, acid rain, ozone depletion,
climate change, effects of pesticides and fertilizer, Solid waste, hazardous waste- Treatment &
disposal. Roots of these problems are a lack of adequate awareness, knowledge, and
understanding of our environment. Sustainable development emphasizes the use of natural
resources and employing eco-friendly technology for production, processing, and operation in
industries and making societies ready for environmental development and management.

» The Department of Environmental sciences is offering M.Sc. in Environmental Sciences was
introduced during the academic year 2022-23 to support the basic research understanding in the
field. Environmental Sciences is a multidisciplinary, interdisciplinary M.Sc. in Environmental
Sciences covers ecology; ecosystem; biodiversity; natural resources; environment and energy;
environmental pollution; pollution control technology; environmental monitoring and
assessment; green technology; environmental laws and regulation; instrumentation and
statistics; Industrial hygiene and safety; environmental toxicology; environmental
biotechnology and nanotechnology; sustainable development and management.
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Environmental Science and Ecology-ENV-101

Code:

M.Sc. : 15 SEM

Teaching & Evaluation Scheme:-

Teaching Scheme

Th

Tu

P

Total

Credits

Evaluation Scheme

Internal

External

Total

Th

Pr

Th

Pr

4

2

30

50

70

150

Course outline:-

Sr.
No.

Course Contents

Number
of Hours

Basic of Ecology and Ecosystem

Introduction, Interactions between species, Natural selection, Species
richness, Ecological succession, Food chains and food webs, Primary
production, Energy flow in ecosystems, Secondary productivity,
Decomposition, Ecosystem stability.

Terrestrial Biomes and Forest Resources
Introduction, Tundra and Taiga, Temperate deciduous forest,

Mediterranean vegetation, Temperate and tropical grasslands, Desert and
tropical rainforest, Forest Resources-Uses, Forest Type and
Management, World Forest Cover, Forest Resources of India,
Deforestation, Effect of Deforestation on Tribal People, Effect of Dams
on Forest, Forest Degradation in India, Sustainable Forest Management.

Mineral and Food Resources
Introduction, Exhaustibility, Localized Occurrence, Uses and

Exploration of Mineral Resources, Environmental Effects of Mineral
Exploration and Usage, World Food Problems and Production,
Pesticides in Modern Agriculture and Environmental Problems,
Environmental Limits for Increasing Food Production, Solutions:
Sustainable Agriculture, Impact of Irrigation on Environmental Quality.

Conservation of Natural Resources and Environmental Management
Conservation of Natural Resources, Role of Individuals in Sustainable
Environmental Management, Value System and Equitable Resources
Use for Sustainable Life System, Role of Individuals in Conservation
and Prevention of Pollution.
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ENV 101 PR Ecological Experiments

N

L

. Determination of minimum size quadrat by the Species Curve method.

Determination of minimum no. of quadrat to be laid down in the field under the
study.

Study of vegetation using line transect method.

Study of vegetation using belt transect method.

Study of vegetation using chart quadrat method.

Determination of important value index (IV1).

Reference Books

1)

2)
3)

4)

5)

6)
7)

8)

9)
10)
11)

12)

13)
14)

Y. Anjaneyulu, “Introduction  to Environmental Science”, BS
Publications,Hyderabad, India, 2004.

H. Kaur, “Environmental Studies ”, Pragati Prakashan, 2006.

Andrew R.W., Jackson & Julie M. Jackson, “Environmental Science — The Natural
Environment and Human Impact”, Addison Wesley Longman Limited, 1996.

S.C. Santra, “Environmental Science”, 2" Edition, New Central Book Agency (P) Ltd,
Kolkata, India, 2005.

Richard T. Wright, “Environmental Chemistry”, Pearson Education Inc., South Asia,
2007.

Sharma B.K., “Environmental Chemistry”, Goel Publ. House, Meerut, 2001.

Wanger K.D., “Environmental Management”, W.B. Saunders Co. Philadelphia, USA,
1998.

Krebs J.R., Davies N.B., “Behavioral Ecology: An Evolutionary Approach”, 3™
Edition, Oxford: Blackwell Scientific, 1991.

Ricklifs R.E., “Ecology”, 3" Edition, W.H. Ereeman, New York, 1990.

O’ Neill P., “Environmental Chemistry”, 2™ Edition, Chapman & Hall, London, 1993.
Bunce N. J., “Environmental Chemistry”, Wuerz, Winnipeg, 1990.

Y. Anjaneyulu, “Introduction to Environmental  Science”, BS
Publications,Hyderabad, India, 2004.
H. Kaur, “Environmental Studies”, Pragati Prakashan, 2006.

Andrew R.W., Jackson & Julie M. Jackson, “Environmental Science — The Naf{{s
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Environment and Human /mpact”, Addison Wesley Longman Limited, 1996.

15) Richard T. Wright, “Environmental Chemistry”, Pearson Education Inc., South Asia,
2007.

16) Sharma B.K., “Environmental Chemistry”’, Goel Publ. House, Meerut, 2001.

17) Wanger K.D., “Environmental Management”, W.B. Saunders Co. Philadelphia, USA,
1998.

18) Krebs J.R., Davies N.B., “Behavioral Ecology: An Evolutionary Approach”, 3"
Edition, Oxford: Blackwell Scientific, 1991.

19) Ricklifs R.E., “Ecology”, 3" Edition, W.H. Ereeman, New York, 1990.

20) O’ Neill P., “Environmental Chemistry”, 2™ Edition, Chapman & Hall, London, 1993.

21) Bunce N. J., “Environmental Chemistry”, Wuerz, Winnipeg, 1990.
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o
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Kalol, Gandhinagar
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ENVIRONMENTAL ISSUES AND IMPACTS-102

M.Sc. : 15 SEM

Teaching & Evaluation Scheme:-

Code:

Teaching Scheme Evaluation Scheme
h T Total Credits | nternal External Total
Th Pr Th Pr
4 - 4 4 30 50 70 - 150
Sr. Number
No. Course Contents of
Hours
The Atmosphere and Acid Rain
Composition of the atmosphere, Residence times, sources and sinks,
Evolution of the primitive atmosphere, Temperature profile of the
1 atmosphere, Atmospheres around the other planets, Nature and 5
Development of Acid Rain, Acid Rain and its impacts on geological
Environment, Terrestrial Environment, and Build Environment, Impact of
Acid Rain on Human Health and Mitigation of its problems.
Stratospheric Ozone and Tropospheric Chemistry
The ozone layer, Formation and destruction of ozone, Chlorofluorocarbons,
The Montreal Protocol, CFC replacement compounds, Nitrogen oxides as
2 ozone depleters, The hydroxyl radical as an oxidant, Oxidation of carbon 5

monoxide by OH, Oxidation of methane, Photochemical smog, Tropospheric
concentration of OH, Particles in the atmosphere, London smog, Particles

and climate, Control of particles.

Global Warming and Climate Change
Introduction, Greenhouse Gases and Global Climate Changes, Global

Warming Potential, Possible Impact of Global Warming, Greenhouse
Effect — Policy Response, Kyoto Protocol, EI NINO- Climate Cycle,
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Ozone in the Atmosphere, Ozone Hole, Worldwide Ozone Trends,
Consequence of Ozone Depletion, Consequences of global CO2 changes,
Strategies for Conservation of Environmental Changes Induced by CO2

Rise.

Radiation Hazardous and Environmental Degradation
Introduction, Radiation: Atomic and Natural Background, Measurement of

Radio Activity, Nuclear Winter, Radioactive Waste, lonizing Radiation,
Anthropogenic Sources and Effects of Radioactive Pollution, Preventive

Measurements.

Course Outcome: A wide range of aspect is covered about the atmosphere and its correlation

with environment. However, addition to this, knowledge on atmospheric radiation dwindling

around and itsdegradation is also notified to give better understanding of global warming and

climate change.

Reference Books

1)

2)

3)
4)

5)
6)
7)

8)

9)

Nigel J. Bunce, “Environmental Chemistry”, Wuerz Publishing Ltd, Winnipeg,
Canada, 1991.

S.C. Santra, “Environmental Science”, 2" Edition, New Central Book Agency (P) Ltd,
Kolkata, India, 2005.

H. Kaur, “Environmental Studies ”, Pragati Prakashan, 2006.

Joner J.AA., “Global Hydrology: Processes, Resources and Environment”, Longman,
Essenx, England, 1997.

Wilson E.O., “Biodiversity”, National Academy Press, Washinton, DC, 1988.

Tudge, Colin, “Global Ecology”, Oup, New York, 1991.

Moeller, Dave W., “Environmental Health”, Mass: Harvard University
Press,Cambridge, 1992.

Eds. J.D. Coyle, R.R. Hill and D.R. Roberts, “Light, Chemical Change and Life”,
Open University press, Milton Keynes, England, 1982.

York, 1986.
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ENERGY AND ENVIRONMENT -103
Code:
M.Sc. : 15 SEM

Teaching & Evaluation Scheme:-

Teaching Scheme

Evaluation Scheme

Credits Internal External Total
Th Tu P Total
Th Pr Th Pr
4 - - 4 4 30 50 70 - 150
Sr. Number
No. Course Contents of
Hours
Energy Flow and Equilibrium
Introduction, The laws of energy flow, Dynamic equilibrium and
L spontaneous change, Chemical kinetics, Atoms and elements, Molecules 4
and covalent compounds, Valency and periodic table of the elements,
Oxidation states, Compound mixtures, Chemical species and chemical
reactions, The atomic nucleus and nuclear reactions.
Energy Production and Management
Introduction, Energy Production and Consumption, Sources of Energy,
2 Renewable Energy, Energy Conservation, Solar Energy Input, Conventional 4
Fuels, Natural Gas, Uranium, Nuclear Energy and Nuclear Reactions, The
Risk of Nuclear Accidents
Non-Conventional and Biological Energy
Introduction, Photovoltaics, Solar Heating, Wind Energy, Tidal Power,
3 Biomass and Biofuels, Natural Vegetation, Energy Tree Plantations, S

Specific Energy Crops, Power from Biomass, Biomass Programs, Biomass

and the Environment.
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Energy from Wastes

Introduction, Water-Based Biomass, Energy from Wastes, Solid Wastes,
Research and Development, Biogas Plants in India and its use, Utilization
of Effluent, Cost of Installation and Annual Savings, Financial Assistance 5
from Government, Organization of the BiogasSector, Potential for Biogas
Generation and Digester Construction, Future Energy Scenario of the
World.

Reference Books

1)

2)

3)

4)

5)
6)

7)

8)

Andrew R.W., Jackson & Julie, M. Jackson, “Environmental Science — The Natural
Environment and Human I/mpact”, Addison Wesley Longman Limited, 1996.

S.C. Santra, “Environmental Science”, 2" Edition, New Central Book Agency (P) Ltd,
Kolkata, India, 2005.

Flowler, John M., “Energy and the Environment”, 2" Edition, McGraw Hill, New
York, 1984.

Atkins P.W. and J.A. Beran, “General Chemistry”, 2" Edition, W.H. Ereeman,
NewYork, 1992.

Weast R.C., “Handbook of Chemistry and Physics ”, CRC Press, 1994.

Ebbing, D.D., “General Chemistry”, (International 4™ Edition) MA: Houghton
Mifflin,Boston, 1993.

Carless, Jennifer, “Renewable Energy: A Concise Guide to Green Alternative”,
Walker, New York, 1993.

Gray, N.E., “Biology of Wastewater Treatment”, Oxford University Press, New York,
1992,
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ENVIRONMENT AND SOIL -104

Code:
M.Sc. : 1 SEM
Teaching & Evaluation Scheme:-
Teaching Scheme Evaluation Scheme
h Tu 5 Total Credits Internal External Total
Th Pr Th Pr
4 - - 4 30 50 70 - 150
Iflg. Course Contents (l)\:cukr:g kl)fr';
Soil Composition, Formation and Morphology
Preview and Historical Perspectives, Weathering of Soil Minerals, Soil
1 Formation and the factors, Land, Development and Horizons, Degradation 6
and Destruction, Quality Assessment, Soil Individual and Mapping Units,
GIS and GPS for Soil.
Physical Properties of Soil
Soil Texture, Rock Fragments, Soil Structure, Particle Density and Bulk
2 Density, Soil Porosity and Permeability, Soil Air, Rhizotrons, Soil °
Consistence, Soil Color, Soil Temperature, Other Soil Physical Properties.
Soil Water Properties
Water and its Relation to Soil, Terminology and Classifications for Soil
Water, Soil as Water Reservoirs, Soil Water Content, Instruments for
3 determining Water Content or Potential, Water Flow into and through Soils, °
Water Uptake by Plants, Consumptive Use and Water Efficiency, Reducing
Water Loss
Chemical and Acidic Properties of Soil
Soil Clays, Organic Colloids, Cation/Anion Exchange and Adsorption,
4 Reactions and Buffering in Soils, Ecological Relation of Soil Acidity,
Composition and Reactions of Lime, Crops, Lime and Soil, Lime Balance
Sheet, Acidifying Soils.
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ENV 104 PR Soil Analysis

N o o B~ w D B-

Soil moisture measurement.

Determination of soil pH.

Determination of salt in soil.

Determination of calcium and magnesium in soil.
Determination of chloride in soil.

Determination of carbonate and bicarbonate in soil.

Determination of total phosphorus.

Books Recommended:

1)

2)

3)

4)

5)
6)

7)

Raymond W. Miller, Duane T. Gardiner, “Soil in our Environment”, 8"
Edition,Upper Saddle River, New Jersey, 1998.

Dr. H. Kaur, “Environmental Chemistry”, 2" Edition, Pragati Prakashan,
Meerut,2007.

E.A. FitzPatrick, “Soils: Their Formation, Classification and Distribution”, Longman
Publishers, 1980.

Karl Terzaghi, Ralph B. Peck and Gholamreza Mesri, “Soil Mechanics in Engineering
Practice”, 3" Edition, John Wiley & Sons, New York, 1996.

R.G.Burns, “Soil Enzymes”, Academic Press, New York, 1978.

S.L. Tisdale, W.L. Nelson, J.P. Beaton and John L. Havlin, “Soil Fertility and
Fertilizers”, 5" Edition, Macmillan, New York, 1993.

F.R. Troch, J.A. Hobbs, and R.L. Donahue, “Soil and Water Conservation”, 2"
Edition, Prentice-Hall Englewood Cliffs, NJ, 1991.
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SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU)
SCHOOL OF SCIENCE

DEPARTMENT OF ENVIRONMENTAL SCIENCE

Opportunities

>If interest in research & further study, person could be a academician, researcher or an educationist,

and further go for corporate jobs in various companies like Steel, Cement, Pharma, Agro based,
Power plant, mines, Refineries etc. or you can work in government sector like Environment &
Energy department, state pollution control board or Central pollution control board. Candidate
can also join an NGO and become a social activist.

About Environmental Sciences

» The Environmental Sciences is one of the pioneering centres of environmental research and

education. The man-environment relationship indicates that pollution and deterioration of the
environment have a social origin. Environment pollution has become a major global concern.
Global society is facing the challenge of improving and providing of solution the quality of air,
water, soil, environment and maintaining the ecological balance. The growth of industrialization,
urbanization, modern agricultural development and energy generation has resulted in the
indiscriminate exploitation of natural resources for fulfilling human desires and needs, which
has contributed in disturbing the ecological balance on which the quality of our environment
depends. In recent time, one of the major issues is the threat to human life from the progressive
deterioration of the environment.

> Today we have environmental problems such as Global warming, acid rain, ozone depletion,

climate change, effects of pesticides and fertilizer, Solid waste, hazardous waste- Treatment &
disposal. Roots of these problems are a lack of adequate awareness, knowledge, and
understanding of our environment. Sustainable development emphasizes the use of natural
resources and employing eco-friendly technology for production, processing, and operation in
industries and making societies ready for environmental development and management.

> The Department of Environmental sciences is offering M.Sc. in Environmental Sciences was

introduced during the academic year 2022-23 to support the basic research understanding in the
field. Environmental Sciences is a multidisciplinary, interdisciplinary M.Sc. in Environmental
Sciences covers ecology; ecosystem; biodiversity; natural resources; environment and energy;
environmental pollution; pollution control technology; environmental monitoring and
assessment; green technology; environmental laws and regulation; instrumentation and statistics;
Industrial hygiene and safety; environmental toxicology; environmental biotechnology and
nanotechnology; sustainable development and management.
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201 Code:
M.Sc. : 2" SEM

Teaching & Evaluation Scheme:-

WATER QUALITY AND WASTEWATER TREATMENT TECHNIQUES -ENV-

Teaching Scheme Credit | Evaluation Scheme
S
Th Tu P Total Internal External Total
Th Pr Th Pr
4 0 4 4 30 00 70 - 100
Sr. Course Contents Number
No. of Hours

1 Water Resources and Classification of Water Pollutants 5

Introduction, Hydrological Cycle, Surface Water, Ground Water,
Natural ConditionsThat Influence Water Quality, Methods for
Managing Water Resources, Utilization of water, Origin of

Wastewater, Types of Water Pollutants and their Effects.

2 Wastewater Sampling and Analysis Methods 4
Sampling, Methods of Analysis, Determination of Organic Matter,
Determination of Inorganic Substances, Physical Characteristics,
Bacteriological Measurement.

3 Wastewater Treatment Techniques 6
Basic Process of Water Treatment, Primary Treatment, Secondary
(Biological) Treatment, Advanced Wastewater Treatment, Recovery of
Materials from Process Effluents.

4 Industrial Chemical Processes and Water Quality Regulations 6

Sugar Industry and Distillery, Pesticides, Drugs and Pharmaceuticals,
Pulp and Paper Industry, Tanneries, Dye and Dye Intermediates, Paints
and Synthetic Resins, Fertilizer Industry, Dairy Industry, Water Quality
Regulations.
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Course Outcome: Water is very important aspect of life and this paper enlightens
students about its availability, use, presence of pollutants, conservation and rules and

regulations.

ENV PR WATER ANALYSIS

. Determination of pH, Conductivity.

Determination of Total Hardness.

. Determination of Chloride, Acidity and Alkalinity.
Determination of DO, BOD and COD.

. Determination of Phosphate, Iron, Sulphate, Fluoride.
. Determination of Oil and Grease.

Reference Books

1) Y. Anjaneyulu, “Introduction to Environmental Science”, BS Publications, Hyderabad,
India, 2004.

2) K. Vigil, “Clean Water- An Introduction to Water Quality and WaterPollution
Control”, 2" Edition, Oregon State University Press, USA, 2003.

3) C.S. Rao, “Environmental Pollution Control Engineering”, Wiley EasternLimited, New
Delhi, India, 1995.

4) S.C. Bhatia., “Solid and Hazardous Waste Management”, Atlantic Publishers and
Distributors (P) Ltd., 2007.

5) Brown, R.L., “Treatment of Water and Solid Wastes”, Springer Field, New York.

6) S.C. Santra, “Environmental Science”, 2" Edition, New Central BookAgency (P) Ltd,
Kolkata, India, 2005.

7) S.N. Kaul., Arvind Kumar., “Waste Water Engineering”, APH Publishing Corporation,
New Delhi, India, 2006.

8) G.S.Sodhi., “Fundamental Concepts of Environment Chemistry”, (3™ Edition), Narosa
Publishing House Pvt. Ltd., New Delhi, India, 20009.

9) Mark M. Benjamin., “Water Chemiatry”, McGraw-Hill, New York, 2002. 10)J.C. Currj
and A.T. Pepper, “Water and The Environment”, Ellis Horwood Limited, England, ;
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INTEGRATED SOLID WASTE MANAGEMENT - ENV 202

Code:
M.Sc. : 2" SEM

Teaching & Evaluation Scheme:-

Teaching Scheme Credit | Evaluation Scheme

S

Th

Tu P Total Internal External

Total

Th Pr Th Pr

- - 4 4 30 - 70 -

100

Sr.

No.

Course Contents

Numb
er of
Hours

Basic Concepts of Solid Waste Management and Volume Reduction
Technologies

Introduction, Types of Solid Waste, Solid Waste Collection, Factors in
Planning, Reducing the Amount of Garbage, Hierarchy of Waste
Management, Source Reduction Policy: Goals and measurement
methodology, initiatives, government programmes, Cost of Environmental
Management, Concentrating Methods: vaccum filtration, rotary drum precoat
filter, pressure filteration, centrifuge dewatering, Incineration of Municipal
Sludge.

Recycling of Solid Waste

Introduction, Ways to Recycle, Collection of Recyclables, Processing
Equipment for Recycling Facilities: Baling, magnetic separation, screening,
Size Reduction, Air classification, Processing Recyclables: source separated
recyclables, glass, plastics, can and metal processing, Recycling of PVC and
related products, Automotive and Household Batteries.

Composting and Landfilling of Municipal Solid Waste

Introduction, Definition, Classification of Compost Process, Compost
Phases, Environmental Factors and Operational parameters affecting
Composting, Classification of Compost system, Classification of Landfills,
Landfilling Methods, Generation and Composition of Landfill Gases,
Formation and Composition of Leachate.
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4 Hazardous Waste 4
Introduction, Definition of various Hazardous Waste, Transportation of
Hazardous Waste, Treatment, Storage and Disposal, Site Remediation,
Hazardous Waste Minimization, Medical and Hospital Wastes, Nuclear
Pollution and Radio-active Wastes.

Course Outcome: To improve environment it is necessary to eradicate solid waste.Thus,
student understand types, source, recycling and management of solid waste by studying this
paper.

Reference Books

1) S.C. Bhatia., “Solid and Hazardous Waste Management”, Atlantic Publishers and
Distributors (P) Ltd., 2007.

2) Curds, C.R. and Hawkes, H.A., “Basic Hazardous Waste Management”,
Academic Pres, London.

3) Goldberg, E.D., “Hazardous Waste Management”, Gordon and Breach, Science
Publishers, New York.

4) Odum, E.P., “Integrated Solid Waste Management”, John Wiley & Sons,New York. 5)

Lehr, J.H., Tyler, E.G., Wayne, A.P. and Jack, D., “Handbook of Solid Waste Management”,

McGraw-Hill, New York.

6) Nemerow, N.L., “Industrial Waste Management”, Addison-Wesley Publishing
Company, Philippines.

7) James, A. and Evison, L., “Treatment of Industrial Wastes”, John Wiley& Sons, New
York.
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Aquatic and marine Environmental Chemistry - ENV 203

Code:
M.Sc. : 2" SEM

Teaching & Evaluation Scheme:-

Teaching Scheme Credit | Evaluation Scheme
S
Th Tu Total Internal External Total
Th Pr Th Pr
4 - 4 4 30 - 70 - 100
Sr. Course Contents Numb
No. er of
Hours
1 Fundamentals of Aquatic and Marine Chemistry 8
The Aquatic Environment, The Acidity of Water, Metal Complexes in
Solution, Oxidation and Reduction, Deposition Dissolution and Processes,
Pharmaceuticalsfrom the Sea.
2 Contamination and Pollutants in the Marine Environment Introduction, 6
Pollution of Marine Environment, Sources and Nature of pollutants, Qil
Pollution and Marine Biota, Microbial Degradation of Oil and
Petrochemical in the Sea, Metallic Pollutant and Aquatic Biota of the Sea,
Status of Coastal and Estuarine Pollution in India, Mitigation of Marine
Pollution
3 The Oceans and Climate 5
Introduction, The Complex Medium Called Seawater, Spatial Scales and the
Potentialfor Change, Oceanic Gases and the Carbon Cycle, Oceanic Gases
and Cloud Physics, Feedback Processes Involving Marine Chemistry and
Climate, Future Prospects
4 Remote Sensing and Geographical Information and 4
PositioningSystem Principles of Remote Sensing, Types of Remote
Sensing, System Overview in Remote Sensing, Application of
Remote Sensing, GIS and GPS.

Page 182 of 186

Kalod, Gand

hinagar




Course Outcome: Earth consist of water and thus it is extremely necessary to understand water

bodies present as it serves main source of living that is water. So, this paper gives students are
wider vision towards the chemistry prevailing in aquatic and marine zone and apart from that
their conservation. However, inclusion of remotesensing is also done just to give knowledge
about correlation between remote sensing and its usefulness to environment..

Reference Books

1) Alan, G. Howard, “Aquatic Environmental Chemistry”, Oxford UniversityPress, Oxford,
New York, 1997.

2) R.E. Hester and R.M. Harrison, “Chemistry in the Marine Environment”, Published by
The Royal Society of the Chemistry, Cambridge, UK, 2000.

3) S.C. Santra, “Environmental Science”, 2" Edition, New Central BookAgency (P) Ltd,
Kolkata, India, 2005.

4) Manahan, S.E., “Environmental Chemistry”, Lewis Publishers, Chelsea Michigan, 1995.

5) Ward, R.C., and Robinson, M., “Principles of Hydrology”, 3" Edition,McGraw-Hill,
Maidenhead, 1989.

6) J.A. Knauss, “An Introduction to Physical Oceanography”, Prentice Hall, Englewood, NJ,
1978.

7) G.R. Bigg., “The Oceans and Climate”, Cambridge University Press,Cambridge, 1996. 8)

J.T. Houghton, L.G. Meira Filho, B.A. Callander, N. Harris, “Climate Change”, Cambridge

University, Cambridge, 1996.

9) S. Grabley and R. Thiericke, “Drug Discovery from Nature”, Springer,Berlin, 1999.
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AIR POLLUTION: QUALITY AND CONTROL METHODS - ENV 204

Code:
M.Sc. : 2" SEM
Teaching & Evaluation Scheme:-
Teaching Scheme Credits Evaluation Scheme
Th Tu P Total Internal External Total
Th Pr Th Pr
4 - - 4 4 30 - 70 - 100
Sr. Course Contents Number
No. of Hours
1 Sources and Effects of Air Pollution 6

Definition, Classification and Properties of Air Pollutants, Emission
Sources, Behavior and Fate of Air Pollutants, Photochemical Smog, Effects
of Air Pollution: human health, vegetation and materials, Air (Prevention
and Control of Pollution) Act1981

2 Sampling and Measurement of Air Pollutants 6
Types of Pollutant Sampling and Measurement, Ambient Air Sampling,
Collection of Gaseous Air Pollutants: garb sampling, absorption in liquids,
adsorption on solids, freeze out sampling, Collection of Particulate
Pollutants, Stack Sampling: sampling system, particulate and gaseous
sampling, Analysis of Air Pollutants.

3 Air Pollution Control Methods and Equipment 6

Introduction, Source Correction Methods, Particulate Emission Control
Equipments: gravitational settling chambers, cyclone separators, fabric
filters, electrostatic precipitators, wet collectors, Control of Gaseous
Pollutants: Control of Sulphur, Dioxide Emission, Nitrogen Oxides, Carbon
Monoxide, Hydrocarbons, Mobile Sources.
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4 Indoor Air Quality 6

Nature, Sources and Toxicity of Indoor Air Pollutants, Syndromes related
to indoor air quality: Sick building syndrome, building related illness,
multiple chemical sensitivity or chemical hypersensitivity syndrome,
Sources and Sinks in the Indoor Environment.

Course Outcome: This paper illuminates’ students about air quality prevailing in

environment. Apart from this it also educates them about the toxicity lead due to
air pollution and measures to treat them.

Books Recommended:
1 C.S. Rao, “Environmental Pollution Control Engineering”, Wiley Eastern Limited,
New Delhi, India, 1995.

2 M. Marconi, B. Seifert and T. Limdwall, “Indoor Air Quality”, ElsevierScience B.V.,
Netherland, 1995.

3 S.H. Stoker, and S.L. Seager, “Environmental Chemistry: Air and Water Pollution”,
Scott Foresman & Co., New York, 1976.

4 P.O. Warner, “Analysis of Air Pollutants”, John Wiley & Sons, New York,1976. 5 J.D.
Butler, “Air Pollution Chemistry”, Academic Press, London, 1979. 6 S.C. Santra,
“Environmental Science”, 2" Edition, New Central BookAgency (P) Ltd, Kolkata, India,
2005.

7 Y.Anjaneyulu, “Introduction to Environmental Science”, BS Publications,
Hyderabad, India, 2004.

8 Trivedi, R.K. and P.K. Goal, “Introduction to Air Pollution”, Techno-Science
Publications.
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FINAL VERSION OF COMPETANCY BASED CURRICUUM FOR ANATOMY FOR FIRST BHMS COURSE

Subject- Human Anatomy

Subject Code: Hom UG-AN

Sl No Description Page Number
1 Preamble 2-3
2 Program Outcomes (PO) 3
3 Course Outcomes (CO) 34
4 Teaching Hours 4-6
5 Course Content 6-34
6 Teaching Learning Methods 34-36
7 Content Mapping (Competencies Table) 36-110
8 Practical Topics (Non-Lecture Activities) 110-111
9 Assessment 111-121
10 List of Recommended Books 122-123
11 List of Contributors 124




1. PREAMBLE

Anatomy is a study of the structural organization and development of man from gross to cellular aspects along with exploring the

interrelationship of different tissues, organs and systems.

An important aspect for the homoeopathic student to grasp is the essentially holistic approach emphasized by Hahnemann. From that
perspective, study of anatomy is not a study of isolated organs, parts or tissues but that of a hierarchical system which is intimately
interconnected and functions with a purpose of striking balance when in a state of adaptation. The subtle ways in which this balance is lost
through a malfunctioning of the vital force needs to be appreciated. This can occur when anatomy is taught with applied anatomy in the

background.

While anatomy explores the structural organization of man, physiology gives us an understanding of the functional organization of the human
being. These subjects, which are in reality the two sides of the coin, need to be taught interdependently. This enables the student to develop an
insight into the essential interconnection of both in normal health and how both these alter when the disease process gets initiated in the system.
This will also reduce the number of teaching hours due to avoiding duplication of information. While the clinical integration is taking place,
homoeopathic connection is emphasized when the relevance of the Homoeopathic subjects being taught in the 1% year (Philosophy, Materia
Medica, Pharmacy and Repertory), is simultaneously brought to the forefront and hence student-centered teaching of the first BHMS year be

achieved.

Advances in the understanding of tissues and cell structures which subsume functions of the organs and systems can afford a fertile area for

exploring the action of drugs of Materia medica.




2. PROGRAMME OUTCOMES

At the end of BHMS program, a student should;

1.

N o v &

Develop the competencies essential for primary health care in clinical diagnosis and treatment of diseases through the judicious
application of homoeopathic principles.

Recognize the scope and limitation of homoeopathy and to apply the Homoeopathic Principles for curative, prophylactic, promotive,
palliative, and rehabilitative primary health care for the benefit of the individual and community.

Discern the relevance of other systems of medical practice for rational use of cross referral and life saving measures, so as to address
clinical emergences.

Develop capacity for critical thinking and research aptitude as required for evidence based homoeopathic practice.
Demonstrate aptitude for lifelong learning and develop competencies as and when conditions of practice demand.
Be competent enough to practice homoeopathy as per the medical ethics and professionalism.

Develop the necessary communication skills to work as a team member in various healthcare setting and contribute towards the larger
goals of national policies such as school health, community health, environmental conservation.

Identify and respect the socio-demographic, psychological, cultural, environmental & economic factors that affect health and disease and
plan homoeopathic intervention to achieve the sustainable development Goal.

3. COURSE OUTCOMES

At the end of the | BHMS course, | BHMS student should be able to;

Discuss the evolution of life and the developmental anatomy and genetics of human.

Explain the ethics of Anatomy, such as Anatomy act, Body donation & receiving procedure and its legal aspects, develop respect to the
human cadaver.

Differentiate the structural organization of man from micro to macro and its evolution from embryo.

3




Correlate the structural organization of man with functional organization and its applied aspect.

Apply anatomy knowledge to achieve vertical integration with clinical subjects.

Correlate structural organization of man with Homeopathic Philosophy and concept of man, Homoeopathic Materia Medica, Repertory
and Pharmacy.

Correlate structural organization in interpreting different investigations.

4. TEACHING HOURS

(Non —Lecture hours) Practical
Sl. No. Subject Theoretical Lecture / Tutorials / Seminars / Clinical

Postings
01 Anatomy 325 hrs. 330hrs.

Theory (hrs) Non-lecture (hrs)
Practical Non-lecture activities
325
250 80

Total — 655 hours

a. TEACHING HOURS (THEORY)

Paper-I




Sl. No List of Topics Term Teaching Hours
1 General Anatomy I 32
2 Head, Neck & Face Il 50
3 Central Nervous System Il 30
4 Upper Extremities I 35
5 Embryology I 20
Paper-Il
Sl. No List of Topics Term Teaching Hours
1 Thorax Il 28
2 Abdomen & Pelvis 11 70
3 Lower Extremities 11 40
4 Histology I 20




b. TEACHING HOURS (PRACTICAL)

Sl. No List of Topics Term Teaching Hours
1 Head, Neck & Face Il 56
2 Central Nervous System Il 16
3 Upper Extremities I 34
4 Thorax Il 30
5 Abdomen & Pelvis 1 50
6 Lower Extremities 1] 40
7 Histology I 24

5. COURSE CONTENT: Syllabus Planning
a. Theory:

a.

d. Theory/Practical/Tutorial/Case based learning should be arranged in parallel.
Each module should be planned according to the need of system-Co-relation with Homoeopathy & time dimension (number

Syllabus should start with revision of some of important topics of BIOLOGY (To connect Biology to Medical Science), origin
of Earth and Environment, Origin of LIFE-Evolution of Human Lives.

The complete course of Human Anatomy should be subdivided in number of modules according to topics/regions/systems.
Syllabus of other subjects of same course should be planned out where the maximum integration (Vertical & Horizontal) of

topics is possible.

of hours).

At the end of each module knowledge should be assessed by arranging joint seminars (application of classroom knowledge

to practical understanding).




g. The curriculum includes the following;

b. Practical
a. Dissection of whole Human Body, Demonstration of dissected parts and small group discussions.

THEORY

1.
2.
3.

Anatomy Act.

Body donation procedure and its legal aspects.

Develop respect to the human cadaver, empathy towards diseased and sense of gratification for the voluntary body
donors and their families.

Anatomy and Ethics.

b. ldentification of histological slides, related to tissue & organs.

c. Students shall maintain Practical/Dissection & Histology record.

Sl. No. Topics No. of hours Term
1. GENERAL ANATOMY |
1. Modern concepts of cell and its components; cell division, types with 5
their significance
2. Basic tissues 2
3. Genetics
i. DNA & RNA
ii. Chromosomes 6
iii. Genes

iv. Inheritances




Sl. No. Topics No. of hours Term
v. Genetic basis of diseases and Integration with homoeopathic
concept of miasmatic influence
4. Basics of General Anatomy-
i. Definition and subdivisions of Anatomy 1
ii. History of Anatomy 1
iii. Anatomical terms of position & movement 2
iv. Skin, superficial and deep fasciae 2
v. Muscles 2
vi. Bones 2
vii. Joints 2
viii. Blood vessels 2
ix. Lymphatic system 2
x. Nerves 2
xi. Glands: types and classification 2
5. Revision 2
Total Hours 32
2. DEVELOPMENTAL ANATOMY (EMBRYOLOGY) |

1. Introduction 1
2. Spermatogenesis 1
3. Oogenesis 1
4. Fertilization 1
5. Cleavage and implantation 2
6. Bilaminar germ disc formation 2
7. Gastrulation: Germ layers & Derivatives i

8




Sl. No. Topics No. of hours Term

8. Intraembryonic mesoderm derivatives: Somites 1
9. Ossification 1
10. Notochord 1
11. Folding of the embryonic: formation of primitive gut 2
12. Placenta 1
13. Revision 2

Total Hours 20

3. HISTOLOGY (General) I

1. Introduction 1
2. Epithelial tissue 2
3. Connective tissue 2
4. Cartilage 1
5. Bone 1
6. Muscle 2
7. Nervous tissue 1
8. Skin 2
9. Lymphoid organs 2
10. Blood vessels 2




Sl. No. Topics No. of hours Term

11. Glands 2
12. Revision 2

Total Hours 20

4, UPPER EXTREMITY |
1. Introduction 1
2. Pectoral region and axilla 2
3. Mammary Gland 2
4. Brachial plexus 2
5. Axillary artery 1
6. Back and Intermuscular spacesaround scapula 2
7. Shoulder Joint 2
8. Musculocutaneous and axillary nerves 1
9. Arm and cubital fossa; brachial artery 2
10. Fore arm: Muscles, nerves and blood vessels 4
(Superficial and Deep Flexors and Extensors)

11. Radial artery 1
12. Ulnar artery 1

10




Sl. No. Topics No. of hours Term

13. Median nerve 2
14. Ulnar nerve 1
15. Radial nerve 2
16. Elbow joint and radio-ulnar articulations 2
17. Wrist joint 1
18. Flexor and extensor retinacula 1
19. Palmar aponeurosis and spaces in palmar spaces 2
20. Venous drainage of upper extremity 1
21. Revision 2

Total Hours 35

5. LOWER EXTREMITY 1]

1. Introduction 1
2. Lumbar plexus and femoral nerve 2
3. Front of thigh 2
4. Femoral Triangle and Femoral artery 2
5. Median compartment of thigh and obturator nerve 2

11




Sl. No. Topics No. of hours Term
6. Gluteal region 2
7. Sacral plexus and sciatic nerve, tibial and common peroneal nerves 4
8. Back of the thigh Popliteal fossa 2
9. Hipjoint 2
10. Front of the leg and dorsum of the foot: Anterior tibial artery, deep 4
peroneal nerve
11. Back of the leg: Tibial nerve and posterior tibial artery 3
12. Side of the leg: Superficial peroneal nerve 2
13. Retinacula around the ankle 1
14. Sole of foot 2
15. Knee Joint 2
16. Ankle joint 1
17. Arches of foot 2
18. Venous drainage of lower extremity 2
19. Revision 2
Total Hours 40
6. THORAX |

12




Sl. No.

Term

Topics No. of hours

1. Introduction 1
2. Trachea 1
3. Pleura 1
4. Lungs 3
5. Mediastinum 2
6. Pericardium and Heart 4
7. Blood supply of heart 2
8. Superior mediastinum: Arch of aorta 1
9. Superior mediastinum: Superior Vena cava 1
10. Inferior Vena Cava 1
11. Posterior mediastinum: Azygous vein & Thoracic duct 2
12. Posterior mediastinum: Oesophagus & Descending thoracic aorta 2
13. Diaphragm 1
14. Systemic embryology: Development of Heart and lung 3
15. Systemic histology: Trachea and Lung 1
16. Revision 2

Total Hours 28
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Sl. No.

Topics

No. of hours

Term

ABDOMEN, PELVIS & PERINEUM

1. Introduction 1
2. Anterior Abdominal wall 2
3. Peritoneum 2
4. Stomach 2
5. Liver 2
6. Gall bladder and Extrahepatic biliary apparatus 2
7. Spleen 1
8. Duodenum 1
9. Pancreas 2
10. Jejunum and lleum, Superior mesenteric artery 2
11. Caecum & appendix 2
12. Large intestine 2
13. Portal venous system 2
14. Kidney 2
15. Supra renal glands 1

14




Sl. No.

Term

Topics No. of hours
16. Abdominal aorta 1
17. Posterior abdominal wall 1
18. Urinary bladder 2
19. Ureter 1
20. Prostate gland 2
21. Ovary 1
22. Uterus 2
23. Fallopian tube 1
24. Scrotum and testis 2
25. Vas deferens 1
26. Rectum 1
27. Anal canal 1
28. Walls of pelvis including pelvic diaphragm 2
29. Perineum: superficial and deep perineal pouches 3
30. Ischiorectal fossa 1
31. Systemic embryology: Development of digestive system 4
32. Systemic embryology: Development of urogenital organs 2

15




Sl. No. Topics No. of hours Term
33. Systemic histology: Digestive system 4
34. Systemic histology: Urinary system & supra renal gland 2
35. Systemic histology: Male reproductive system 2
36. Systemic histology: Female reproductive system 2
37. Revision 6
Total Hours 70
8. HEAD, NECK & FACE Il
1. Introduction 1
2. Scalp 2
3. Face: muscles, nerves and blood vessels 2
4. Lachrymal apparatus 1
5. Side of the neck: Posterior triangle 1
6. Front of the neck: Anterior triangle and its subdivisions 3
7. Deep cervical fascia 1
8. Back of the neck: Suboccipital triangle 1
9. Contents of vertebral canal 1
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Sl. No.

Term

Topics No. of hours
10. Parotid gland 1
11. Submandibular gland 1
12. Muscles of mastication 1
13. Temporomandibular joint 1
14. Thyroid gland 2
15. Cranial cavity: Dura mater, Dural venous sinuses & Pituitary gland 3
16. Contents of the orbit 1
17. Extraocular muscles 1
18. Oral cavity 1
19. Soft palate and palatine tonsil 1
20. Tongue 1
21. Pharynx 2
22. Larynx 2
23. Nose and paranasal air sinuses 2
24. Ear: EAC & middle ear, inner ear 2
25. Eustachian tube 1
26. Eyeball 2
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Sl. No. Topics No. of hours Term
27. Common & Internal carotidartery 1
28. External carotid artery 2
29. Vertebral artery 1
30. Internal Jugular vein 1
31. Systemic histology: Thyroid gland, Pituitary gland and Tongue 3
32. Systemic embryology: Pharyngeal arches: derivatives 1
33. Revision 3
Total Hours 50 hrs
9. CENTRAL NERVOUS SYSTEM: BRAIN I
1. Introduction 1
2. Meninges & CSF 1
3. Spinal cord 1
4. Medulla oblongata 1
5. Pons 1
6. Cerebellum 1
7. Fourth ventricle 1
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Term

Sl. No. Topics No. of hours
8. Mid-brain 1
9. Diencephalon: Thalamus & Hypothalamus 2
10. Third Ventricle 1
11. Lateral Ventricle 1
12. Cerebrum: external features 2
13. Functional areas of cerebral cortex 1
14. Basal ganglia 1
15. White matter of cerebrum: Corpus callosum & Internal capsule 2
16. Blood supply of brain 2
17. Cranial nerves 6
18. Systemic embryology: Development of Brain 2
19. Revision 2

Total Hours 30

Total — 325 hrs

PRACTICAL
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Sl. No. Topics No. of hours Term
1. GENERAL HISTOLOGY |
1. Epithelial tissue: Simple & Stratified 4
2. Connective tissue: Loose/Areolar & Adipose 2
3. Connective tissue: Cartilages 2
4, Connective tissue: Compact bone (L.S, T.S) and Spongy bone 2
5. Muscle tissue: Skeletal (L.S, T.S), Smooth and Cardiac 2
6. Nervous tissue: Peripheral nerve (T.S) & Nerve fibre (L.S) 2
7. Skin: Thick & Thin 2
8. Lymphoid organs: Lymph node, Spleen, Thymus & Tonsil 4
9. Blood vessels: Large artery, Medium sized artery & Large vein 2
10. Glands: Serous, Mucous & Mixed 2
Total Hours 24
2. UPPER EXTREMITY |
1. Introduction 2
Osteology
2. Clavicle 2
3. Scapula 2
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Sl. No. Topics No. of hours Term
4. Humerus 2
5. Radius 2
6. Ulna 2
7. Articulated hand 2
8. Surface Markings in upper extremity 2
Dissection
9. Pectoral region 2
10. Axilla 2
11. Back & Shoulder 2
12. Arm: Front & Cubital fossa and Back of the arm 2
13. Front of Forearm & palm of hand 4
14. Back of Forearm & Dorsum of Hand 2
15. Joints of upper extremity 2
16. Radiology of upper extremity 2
Total Hours 34
3. HEAD, NECK & FACE |
1. Introduction 2
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Sl. No.

Term

Topics No. of hours

Osteology

2. Skull 6
3. Mandible 2
4. Hyoid bone 2
5. Cervical vertebrae: Typical & Atypical 2
6. Surface Markings in head, neck & face. 2
Dissection

7. Scalp 2
8. Face 2
9. Posterior triangle of neck 2
10. Anterior triangle of neck 2
11. Back of neck 2
12. Cranial cavity & Contents of vertebral canal 4
13. Deep dissection of neck 2
14. Orbit & Eyeball 2
15. Ear 2
16. Parotid region 2
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Sl. No. Topics No. of hours Term
17. Temporal & infratemporal region 2
18. Sub mandibular region 2
19. Mouth, Tongue & Pharynx 2
20. Nose & Larynx 2
21. Temporo-Mandibular joint & joints of Neck 2
22. Radiological anatomy of Head, Neck and Face 2
Systemic Histology-

23. Thyroid gland (including parathyroid) 2
24. Pituitary gland 2
25. Revision 2

Total Hours 56

4. CENTRAL NERVOUS SYSTEM 1l
1. Introduction 2
Demonstration

2. Parts of the brain 4
3. Spinal cord 2
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Sl. No. Topics No. of hours Term
4. Ventricles (model) 2
5. Radiology of brain 2
Systemic Histology
6. Nervous tissue: Cerebrum & Cerebellum 2
7. Revision 2
Total Hours 16
5. THORAX I
1. Introduction 2
Osteology
2. Sternum. Ribs: Typical & Atypical 2
3. Thoracic vertebrae: Typical & Atypical 2
Surface Marking 4
Dissection
4. Anterior Thoracic wall, Intercostal space & contents 2
5. Pleura & Lungs 4
6. Contents of superior mediastinum & Pericardium 2
7. Heart: External features 2
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Sl. No. Topics No. of hours Term
8. Interior of Heart with valves of heart 2
9. Contents of posterior Mediastinum 2
10. Radiological anatomy 2
Systemic Histology
11. Trachea & Lung 2
12. Revision 2
Total Hours 30
6. LOWER LIMB 11|
1. Introduction 2
Osteology
2. Hip Bone 2
3. Femur & Patella 2
4. Tibia 2
5. Fibula 2
6. Articulated Foot 2
7. Surface Marking 2

Dissection

25




Sl. No. Topics No. of hours Term
8. Front of thigh 4
9. Medial side of thigh 2
10. Gluteal region 2
11. Back of thigh & Popliteal fossa 2
12. Front of Leg & Dorsum of Foot 2
13. Leg: Medial, Lateral & Back of Leg 4
14. Sole of Foot 4
15. Joints of the lower extremity 2
16. Radiology lower extremity 2
17. Revision 2
Total Hours 40
7. ABDOMEN & PELVIS [}

1. Introduction 2
2. Osteology

3. Lumbar Vertebrae 2
4. Sacrum and joints 2
5. Articulated Pelvis: Male & female 2
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Sl. No. Topics No. of hours Term
6. Surface Marking 4
Dissection
7. Anterior abdominal wall 2
8. External genitalia of Male 2
9. Abdominal cavity: Positions & Relations of viscera, Peritoneum, 2

Greater & Lesser sac
10. Stomach & Spleen 2
11. Small intestine (Jejunum & lleum) & Large intestine 2
12. Duodenum & Pancreas 2
13. Liver, Gall bladder & blood vessels of Digestive system 2
14. Kidney & Suprarenal gland 2
15. Posterior Abdominal wall & Diaphragm 2
16. Walls of the pelvis & Pelvic cavity : position & relations of viscera, 2
Perineum
17. Urinary bladder, Urethra & Prostate 2
18. Ovary, Uterus, Fallopian tubes, Vagina 2
19. Sigmoid colon, Rectum & Anal canal 2
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Sl. No. Topics No. of hours Term

20. Radiological anatomy 2
Systemic Histology

21. Digestive system: Basic structure of GIT 2
22. Digestive system: Liver & Gall bladder, Pancreas 2
23. Urinary system: Kidney, Ureter & Suprarenal gland 2
24. Male Reproductive system: Testis & Prostate 2
25. Female Reproductive system: Ovary & Uterus 2
Total Hours 50

Total Practical hours 250 Hours

Non-Lecture activities

Sl. No Non-Lecture Teaching Learning methods Time Allotted per Activity (in Hours)
1. Seminars/ Workshops 10
2. Group Discussions 10
3. Problem based learning 10
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4. Integrated Teaching 15
5. Case Based Learning 10
6. Self-directed Learning 15
7. Tutorials, Assignments and projects 10
Sub total 80

8. Practical 250
Total 330

Description of Non-Lecture Activities

SI. No Non-Lecture Teaching | Time Allotted per Topics
Learning methods Activity (in Hours)

1. Seminars/ Workshops 10 Seminars: Guest Seminars, Student Seminars of Fast Learners can be
conducted on any topic of Anatomy. E.g.: Shoulder joint, Liver etc.
Workshop: Workshop can be arranged on important topics of Anatomy.
E.g.: Abdomen, Thorax, CNS etc.

2. Group Discussions 10 Group discussions can be conducted during practical hours on any topic of
Practical and dissection. E.g.: Heart, Lungs, actions of joints etc.

3. Problem based learning 10 Problem based learning can be conducted on any applied anatomy topic.
E.g.: Bell’s palsy, Frozen shoulder, Varicose veins etc.

4, Integrated Teaching 15 A] Horizontal Integration
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Physiology: Any topic related to Physiology can be conducted. E.g.:
Anatomy: Physiology Seminar on Respiratory System.

Homoeopathic Subjects: Any topic related to Homoeopathic Materia
Medica, Repertory, Organon of Medicine. E.g.:

a) Integrated lecture with HMM - Homoeopathic drugs related to organs
of Abdomen.

b) Integrated lecture with Repertory — Rubrics related to structures of
Thorax.

c) Integrated lecture with Organon —Miasmatic influence on heredity.

d) Integrated lecture with Homoeopathic Pharmacy - Action of
Homoeopathic drugs on cellular level.

B] Vertical Integration
Gynecology — E.g.: Any topic related on female reproductive System.
Surgery — E.g.: Integrated lecture on radiology.

Medicine — E.g.: Embryological basis of major congenital anomalies of
heart

Case Based Learning

10

Case Based Learning can be conducted on any clinical topic of anatomy by
presenting a case scenario with the help of Simulation or Audiovisual aid
in the classroom. E.g.: A case of Bell’s Palsy for the topic Facial Nerve, A
case of Wrist drop for the topic Radial Nerve etc.
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6. Self-Directed Learning 15 Self-Directed Learning can be conducted for any topic of Anatomy. E.g.:
Functional areas of cerebrum, Actions of Facial muscles.
7. Tutorials, Assignments, 10 Tutorials, Assignments, projects can be conducted on any topic of
Projects anatomy at the end of the topic.

6. TEACHING LEARNING METHODS

General Instructions

(a)

(b)

(c)

(d)

(e)
()

(8)
(h)

Instructions in anatomy should be so planned as to present a general working knowledge of the structure of the human body both at
micro and macro level and should correlate with function. Topics/syllabus should be planned out in parallel with other subjects for
better understanding & to achieve integration.
The amount of detail which a student is required to memorise should be reduced to the minimum but should connect to syllabus of
other subjects and applied anatomy.
Major emphasis should be laid on functional anatomy of the living subject rather than on the static structures of the cadaver and on
general anatomical positions and broad relations of the viscera, muscles, blood vessels, nerves and lymphatics and study of the cadaver
is the only means to achieve this.
Students should know the basic applied anatomy & should not be burdened with minute anatomical details which have no clinical
significance.
Only such details which have professional or general educational value for the Homoeopathic medical students need to be focused.
Normal radiological anatomy may also form part of practical or clinical training and the structure of the body should be presented
linking functional aspects.
A good part of theoretical lectures on anatomy can be transferred to tutorial classes with the demonstrations/ Projection / Dissection.
Case based learning should be conducted for the students on various clinical conditions with the help of case scenario, simulation or
Audiovisual aids as a Non-Lecture activity.
Seminars and group discussions to be arranged periodically with view of presenting these subjects in an integrated manner.
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(i4) More stress on demonstrations and tutorials should be given. Emphasis should be laid on the general anatomical positions and broad
relations of the viscera, muscles, blood vessels, nerves and lymphatics.

(k)  There should be joint seminars with the departments of Physiology and Biochemistry, Repertory, HMM, Philosophy and Pharmacy
which should be organized wherever necessary as per the topic.

)] There should be a close correlation in the teaching of gross Anatomy, Histology, Embryology and Genetics and the teaching of
Anatomy, Physiology including Biochemistry along with Homoeopathic subjects shall be integrated.

Though dissection of the entire body is essential for the preparation of the student for his clinical studies, the burden of dissection can be reduced
and much saving of time can be affected with considerable reduction of the number of topographical details while following the above points.

The purpose of dissection is to give the student an understanding of the body-Structure from Macro to Micro correlate to its function- Functional
anatomy to integrate with Physiology and the dissection should be designed to achieve this goal.

Dissection should be preceded by a course of lectures on the general structure of the organ or the system under discussion and then its function.
In this way anatomical and physiological knowledge can be presented to students in an integrated form and the instruction of the whole course
of anatomy and physiology made interesting, lively practical or clinical. Syllabus of all the subjects of First BHMS course should be structured to
run parallel, horizontally & vertically as far as possible to achieve maximum integration.

Students should be able to identify anatomical specimens and structures displayed in the dissection. Teaching and Demonstration methods
should be supported with latest software/Practical/Charts/slides/Working or 3D Diagrams, Audio-Visual/ Multimedia presentation/Simulation
to train clinical application.

The Teaching Learning activities in Anatomy requires change in structure & process in order to be more skill based & providing hands on

experience.
The Teaching Learning methods with respect to Anatomy may be covered in the following manner:

a. Class Room Lectures — Oral Presentation, Board Work, Power point Presentation. Tutorials on the topics covered.

b. Assignments — For Slow Learners
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c. Practical Class — Demonstration, Dissection, Surface Marking, Histology, Radiology

d. Student Activities — Working out the Assignments, Projects, PowerPoint presentations as assigned

e. Case based Learning & Problem Based Learning (CBL & PBL) for students to understand the application of knowledge of Anatomy with Clinical
subjects.

f. DOAP (Demonstration — Observation — Assistance — Performance) For Clinical Anatomy.

7. CONTENT MAPPING (COMPETENCY TABLE)

1. General Anatomy

2. Developmental anatomy (Embryology)

3. Regional anatomy (Upper and Lower Extremities, Thorax, Abdomen, Pelvis & Perineum, Head, Neck & Face and Brain)

3.1 Each of the region will be studied under the following headings

(a) Osteology
(b) Syndesmology and Arthrology (Joints)
(c) Myology
(d) Angiology
(e) Neurology
(f) Splanchnology (Viscera/Organ)
(g) Histology
(h) Surface anatomy
(i) Applied anatomy
(j) Radiographic anatomy
(k) Correlation with homoeopathic subjects

Semester - |
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1. Topic: General Anatomy

At the end of general anatomy, I-BHMS student must;

Learning Outcomes (LO)

1. Describe the structure of a cell, its components and their function.

2. Recall the terminologies used in Anatomy.
3. Classify bones, muscles, joints and nerves

4. Mention the homoeopathic drugs indicated for particular tissue/organ involvement.

5. Practice Ethics related to the learning of Anatomy.
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Hom 5 Define cell Level 1 1. MK | Lecture MCQ, | MCQ, Physiology
UG- E Concept of cell Name the components of cell (Remem | 2. MK SAQ. SAQ. (H)
wun . . . .
AN- € 9 as structural Mention their functions of cell ber/ 3. MK Viva
1.1 £ § and functional organelle Cognitive | recall) 4. MK Voce
-3 unit of the body| Mention the types of cell division 5. DK
5 explain their significance
g5
Hom é é" Understanding Describe the structure and location Level 1| 1. MK | Lecture MCQ, | MCQ, Physiology
UG- < g g of the four Mention the characteristics N (Remem | 2. MK SAQ. SAQ. Viva | (H)
AN- © s % basic tissues Function of each of the basic tissues | CO8Nitive ber/ 3. MK S.roup. Voce
1.2 56| & that make up recall) iscussion
s E © organs and
an O 9]
9 = c systems
£35S
Hom = g Understand Describe the structure of DNA and Level 1|1. DK Lecture MCQ, | MCQ, Physiology
o
- 5 i . 2. D
UG E g role of DNAin R.NA . Cognitive (Remem K Group SAQ. SAQ. (H)
AN- > B carrying the List the functions of DNA and RNA ber/ ) ) ) o
. E @ . discussion Viva Medicine (V)
1.3.i 5 & genetic code recall)
< 3 d . Voce
= and RNA in
q) —
5 9 gene
e % expression
a o
i)
E .§ ) t E E
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Hom
UG-
AN-
1.3.ii

Hom
UG-
AN-
1.3.iii

Hom
UG-
AN-
1.3.iv

Problem formulation/ Integration of Knowledge/ Information

gathering/Practical Skills/Information

management/synthesis

General Anatomy

K Describe the role | 1. Definition and number Cognitive Level 1|1. MK Lecture MCQ, MCQ, Physiology
of chromosomes | 2. Karyotyping (Remem SAQ. SAQ. (H)
in transfer or 3. Barr body ber/ 2. DK ) N
genetic material | 4 Chromosomal recall) 3. NK Viva Medicine (V)
& role in cell abnormalities 4. DK Voce
division
K 1. Definition Cognitive Level 1|1. MK Lecture MCQ, MCQ, Physiology
Explain the 2. Functions (Remem | 2. MK SAQ. SAQ. (H)
conceptofGene | 3 1ypes and location ber/ 3. DK ) .
as unit of recall) Viva Medicine (V)
inheritance Voce
KH . 1. Definition Cognitive Level 2| 1. MK Lecture MCQ, MCQ, Physiology
Describe the 2. Define autosomal (Remem | 2. DK SAQ. SAQ. (H)
inh tyfes of q inheritance ber/ ) dici
inheritance an 3. Define sex linked recall) 3. DK Viva Medicine (V)
their role in . . Voce
. inheritance
hereditary : . . 4. NK
diseases 4. Define mitochondrial
inheritance
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Hom KH Mention the types of Cognitive Level 2| 1. DK Lecture MCQ, MCQ, Physiology
UG- S ~§ genetic abnormalities (underst | 2. DK SAQ. SAQ. (H)
AN- T S Describe the Describe the genetic and/inter | 3. NK
€ ¢ . . . , Viva Medicine (V)
1.3.v 5 genetic basis of basis of Down’s pret) v
E % diseases syndrome oce Organon (H)
o c Explain miasmatic
5 0 . .
o influence on heredity
25
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Hom é € g K Definition of anatomy Cognitive Level 1]1. MK Lecture MCQ, MCQ, -
UG- S ,§ B it d List the subdivisions of (Remem | 2. DK SAQ. SAQ.
c
AN- S g < Debdr.ut.'lc.)n an ¢ anatomy ber) 3. DK .
1.4.i © S s > ar:\a/f;z’]nso Recall the methods of Viva
g S Y study in each sub 4. Voce
c v (V) Lo
= division of anatomy
s 2
Hom E, § K Recall the evolution of Cognitive Level 1] 1. NK Lecture MCQ, MCQ, -
UG- g S History of anatomy as a science (Remem | 2. NK SAQ. SAQ.
AN- S & Anatomy Enumerate the major ber)
N I . . Viva
1.4.ii <IEJ £ contributors and their
5 2 work Voce
e ®
o
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Explain the actions of
skeletal muscles
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Hom K Define anatomical terms Cognitive | Level 1. MK Lecture MCQ, MCQ, -
UG- & Anatomical of position and & (Remember) Demonstration | SAQ. SAQ.
AN- KH Terms of movement Psychom | & Group Viva
14ii | ¢ w position & Apply the anatomical otor Level 2 2. MK | discussion Voce
o @
E= movement terms (understand)
E € Demonstrate the 3 MK
% = movements
—- C
E Q
Hom LY QE, K Describe the structure, Cognitive | Level 1. MK Lecture MCQ, MCQ, Physiology
UG- 139 ?Cc” E‘ ) appendages of skin (Remember) SAQ. SAQ. (H)
AN- s 2 2 Skin, Mention the functions of 2. MK
. S @ Superficial and ki Viva
l4iv | &« § < b fasci skin
° 5 = eep rasciae Describe superficial fascia 3. DK Voce
2 E @ and its distribution
go wg & Describe deep fascia and 4. MK
2= its functions
c 2
Z =
Hom .g 7’:7 K Classify muscles Cognitive | Level 1. MK Lecture MCQ, MCQ, Physiology
UG- kS }3“3 Classify skeletal muscles (Remember) 2. DK SAQ. SAQ. (H)
AN- g 8 & Muscles based on fascicular &
14v | &6 & KH architecture and their Level 2 Viva
CIEJ °§° blood and nerve supply (understand) 3. DK Voce
S 2
& @
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circulation
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Hom K Describe the structure Cognitive | Level 1. MK Lecture MC