Sr. Course Course title Total Total
No. credits hours
1 Course-1 1. Lab skills in Biochemistry 3 45
(any 2. Animal Behaviour and (100 marks)
one) Biodiversity
2 Course-2 | Review of Literature

A. Review evaluation
DRAC members: 35 marks
Guide: 35 marks

B. Review presentation
DRAC members: 30 marks







Sardar Patel University
Pre-PhD Couse work for Zoology

Animal Behavior and Biodiversity

Unit 1: General aspect of Behaviour

Introduction of Behaviour

Heredity and Behaviour

Behavioural patterns:

Individual and Homing Behaviour, Instinct, imprinting, Mechanism of learning Behaviour
Behavioural Dispersal and Organization:

Circadian rhythm, Kin selection concept, its importance in hymenoptera and altruism

Unit 2: Behaviour Ecology:

Movements and migration, Modes of communication, Foraging and food habits, Predator avoidance,
Reproduction.

Social behaviour of animals:

Costs and benefits of group-living, types of social acts, individual adjustments of group-living

Unit 3: Biodiversity:

Levels of Biodiversity, Value of Biodiversity, Regional, National and Global status of Biodiversity,
Threats to Biodiversity, Conservation and Management of Biodiversity,

Bio-geographical classification of India

Importance of Biodiversity

Unit 4: Management of Biodiversity
Methodologies for Execution: IUCN, UNEP, UNESCO, WWF, ICUU, GEF, WHF

CBD- Convention on Biological Diversity [Convention on Biological Diversity]
Wild Life protection act (1972), Biodiversity Act (2002)

India: Regulation of access to biological diversity,

National Biodiversity Authority: Functions and Powers
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Development & Implementation Tools

Selection of tools

Open source tools
Licensed tools

Scheduling [Time framing]
Implementation strategies

Testing & Evaluation Tools

References:

l.

Standard datasets in the domain

Verification and Validation

Simulation tools

Evaluation criteria [F —Score, Accuracy)

Comparative study of models with contemporary system

Dr. Shanti Mishra and Dr. Shashi Alok, Handbook of Research Methodology: A

Compendium for Scholars & Researchers. N.p., Educreation Publishing, 2017

Kumar, Ranjit. Research Methodology: A Step-by-Step Guide for Beginners. United
Kingdom, SAGE Publications, 2010.
Pressman, Roger S., and Maxim, Bruce R.. Software Engineering: A Practitioner's

Approach. United Kingdom, McGraw-Hill Education, 2019.

Rao, R. Nageswara : Core Python Programming, 2nd Edition, Dreamtech Press, 2018

Material available on the World Wide Web related to research review and methodology






Tools for Research Review
= Fact finding methods, and knowledge acquisition
= Online and offline questionnaire
= Open and closed questions
- Record review
= Plagiarism tools

Academic Writing and Presentation of Research Review
= Components of research paper and its writing
- Automatic referencing and in-text citations
- Documentation for review
- Formats of citation
- Publication of review paper
- Popular indexing measures

References:

I

C. R. Kothari and Gaurav Garg : Methods and Techniques, fourth edition, New Age
International Publishers, 2019

Ridley, Diana. The Literature Review: A Step-by-Step Guide for Students. United
Kingdom, SAGE Publications, 2012.

Gustavii, Bjorn. How to Write and Illustrate a Scientific Paper. United

Kingdom, Cambridge University Press, 2017.

Subhash Chandra Parija and Vikram Kate, Writing and Publishing a Scientific Research
Paper. Singapore, Springer Singapore, 2017.

Material available on the World Wide Web related to research review and methodology












SARDAR PATEL UNIVERSITY
@ Vallabh Vidyanagar, Gujarat
A (Reaceredited with ‘A’ Grade by NAAC (CGPA 3.25)

Syllabus with effect from the Academic Year 2021-2022

Evaluation System

Sr. No. [ Details of the Evaluation Weightage

1. Written Examination or Written Assignments 50%

2. Review, Presentation and Viva-voce 50%
Total 100%*

*In addition, students will have to make a presentation on a topic related to experimental or
theoretical methodology and the techniques for data analysis with chosen illustrative case
relevant to the field of the research proposal and approved by the guide and the DRAC.

Course Outcomes: Having completed this course, student should be able to :

I. | Identify and justify the research areas

2. | Assess the present socio-economic scenario related to the selected research study

3. | Evaluate the economic policies related to the selected research study as applicable level
viz.; - International, National, State, Local

4. | Appreciate the importance and develop a critical understanding about the selected research
study

Suggested References:
Relevant references as suggested by the respective guide and the DRAC like:

Government websites, journals, reports, books, and other publications related
to the research study,






















SARDAR PATEL UNIVERSITY
Vallabh Vidyanagar, Gujarat

(Reaccredited with ‘A’ Grade by NAAC (CGPA 3.25)
Syllabus with cffect from the Academic Year 2021-2022

Upanisads, karacaryaWith the Commentary of San. Vol. 1: Advaita Ashrama, 1977,
3-29.

Sankara (@carya). The Vedanta Sitras (Brahma Sitra Bhasya). Sacred Books of the East,
vol.38. Delhi: Motilal Banarsidass, 1994.

Sharma, G(2012) _ ICTs* in Teacher Education, Review of Research, 1, 10, 1-4, July.

Singh, Rajbir, Yadava, Amrita & Sharma, N.R. (2005). Health psychology. New Delhi:
Global Vision.

Singleton, M. & Byrne, J. eds. (2008). Yoga in the Modern World: Contemporary

Perspectives. London and New York: Routledge.

Tapscott, D. (2008) Grown Up Digital New York: McGraw Hill

UNESCO  (2011) UNESCO ICT Competency ~ Framework  for  Teachers,
http://unesdoc.unesco.org/images/  0021/002134/213475e. pdf,  accessed  2nd
April,2018.

UNESCO. (2003). Open file on inclusive education: Support materials for managers and

administrators.  Retrieved ~ September 6, 2016, from https://unesdoc.unesco

.org/images/0013/001321/132164e.pdf

Vygotsky LS. Mind in Society: The Development of Higher Psychological Processes.
Cambridge, MA: Harvard University Press; 1978.

https://apastyle.apa.org/6th-edition-resources

https://ncert.nic.in/

https://ncte.gov.in/website/index.aspx
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Pre-PhD course work Evaluation Scheme:

The two credits course on Research and Publication Ethics (RPI) ( a mandatory course by UGC)
and the four credits Rescarch Methodology course shall be Conducted and Fvaluated centrally
for all the admitted Rescarch Scholars by the University as per R. Ph.D. : 9.1.1.

The attendance of the Ph D scholar for cach course shall be 80%. The Concerned P.G.
Department will maintain the attendance records of the student for each course work.

3 The evaluation of each of the course work shall have the following components:
i) A Written Examination OR Written Assignment Submission (50 marks)

The topics for assignment shall be from the syllabus of the respective courses as
approved by the concerned DRAC.

If the number of students is large, written examination may be conducted.

The written examination / the Assignment topics shall cover the full content of the
syllabus of the respective courses.

ii) Review presentation and viva voce (50 marks)

The rescarch scholar shall prepare a power point presentation on a topic (different from the
assignment) related to the experimental / theoretical methodology and the techniques for data
analysis with chosen illustrative case relevant to the field of the rescarch proposal and approved by
the guide and the DRAC.

The Ph D guide of the research scholar, the allotted teacher of the course and the atleast one of the
DRAC member shall remain present and shall evaluate during the presentation cum viva, The
marks awarded must be signed by all the above and shall submit to the DRAC chairman.

The respective PG Department where the students are appearing for the pre-PhD course work
shall submit the entire records viz. time table, syllabi, attendance, marks awarded / scored, the
copy of the written exam paper or the assignments, copy of the ppt presentation etc of the
research scholar to the respective DRAC.









































































SCHEME FOR Ph.D.(IHome Science)
FOODS and NUTRITION
COURSE WORK UNDER CBCS
(Iffeetive from 2021-22)

Nutrition

C/E | Course No. ~ Title T/P | Credits | Contact hrs] Marks
(15 hrs./ Written exam/ | Review presentation
credit) Assignment | and

viva voce

C Research Methodology

) i O As per university rules

C Rescarch and e

Publication Fthics
C | PHOSCFDNSI | Advances in Nutritional

Sciences T |3 45 50 50
E [ PHOSEFDNSI | Advances in Food §i

Sciences T |3 45 50 50
E | PHOSEFDNS2 | Mother and Child

C/E=Core/Elective

T/P=Theory/Practical



Course Code: PHOSCEFDNOIT

Course Title : Advances in Nutritional Sciences credits:3

Unit I: Recent updates in metabolism of carbohydrates and energy

Unit II: Recent updates in metabolism of proteins and amino acids

Unit III: Recent updates in metabolism of lipids

Unit IV: Recent updates in vitamins and minerals

Unit V: Advanced Omics technology and Nutrition: Nutrigenomics, Nutrienetics and

epigenomics

Course Code: PHOSEFDNST

Course Title: Advances in Food Sciences credits :3

Unit I: Advances in food processing techniques for extending shelf-life of food
Unit II: Functional foods and nutraceutical for various health claim

Unit III: Application of unconventional foods for food product development
Unit IV: Recent updates on packaging materials and techniques

Unit &V: Food Quality management

Course Code : PHOSEFDNS2
Course Title: Mother and Child Nutrition credits:3

Unit I: Physiological changes pregnancy and lactation.

Unit II: Breast feeding versus artificial feeding.

Unit III: Recent guideline in infant feeding and complementary feeding

Unit IV: Nutritional requirement for infants and children. Nutritional disorders of childhood

Unit V: Strategies to improve maternal and child health in India.



SCHEME FOR Ph.D.(Home Science)
FOOD BIOTECHNOLOGY
COURSE WORK UNDER CBCS
(Effective from 2021-22)

C/E | Course No. Title T/P | Credits | Contact hr Marks
(15 hrs./ | Written exam/ Review presentation
credit) Assignment and

( viva voce

&) Research Methodology

T |4 As per university rules
C Research and M (15
Publication Ethics

C [ PHOSCFBTS!1 | Advances in Nutritional 45 50 50
Sciences L 3

C | PHO5CFBT52 | Advances in Food 45 50 50
BioSciences T |3

C/E=Core/Elective

T/P= Theory/Practical




Course Code: PIHOSCIBTSI

Course Title: Advanees in Nutritional Sciencees credits:3

Unit I: Recent updates in metabolism of carbohydrates and energy

Unit II: Recent updates in metabolism of proteins and amino acids

Unit III: Recent updates in metabolism of lipids

Unit IV: Recent updates in vitamins and minerals

Unit V: Advanced Omics technology and Nutrition: Nutrigenomics, Nutrienetics and

epigenomics

Course Code: PHOSCFBTS2

Course Title: Advances in Food BioSciences credit: 3

Unit 1: Applications of biotechnological techniques in enhancing nutritional quality and shelf-
life of food

Unit II: Advances in Fermentation technology

Unit III: Functional foods and nutraceutical for various health claim

Unit IV: Food Safety: Molecular detection of pathogens, Molecular detection of genetically

modified organisms in food. (plants and bacteria),

Unit V: Food Quality management



SCHEME FOR Ph.D.(Home Science)
TEXTILES AND CLOTHING
COURSE WORK UNDER CBCS
(Effective from 2021-22)

C/E | Course No. Title T/P | Credits| Contact hrs, Marlkes
(15 hrs./ Written exam/ | Review pre sentation
credit) Assignment | and

viva voce
C Research Methodology
A LA As per university rules
€ Research and g
Publication Ethics
C |PHOSCTCLS! | Advancesin Textiles | 45 50 50
T |3
C | PHOSCTCLS2 Advances in Clothing & | 45 50 50
Fashion T 3

C/E=Core/Elective

T/P= Theory/Practical




Course Code: PHOSCTCLAL
Course Title: Advances in Textiles Credits:3

Unit I:  Overview of textile industry-

~Global textile scenario
- Indian textile scenario
-present statistics
-[uture projections

Unit II(A) Innovations in production and manufacture of’
textile fibers(elastane/spandex, nano fibers)

yarns
[abrics
(B) Exploration/analysis of current trends in textiles and fiber development focusing on new
technologics and materials
(C) Innovations in dyeing and finishing

Unit II1 cological concerns and eco-friendly textile manufacture and processing

Unit [V Smart/ intelligent textiles and technical textiles

Unit V Most recent researches in fibers, yarns, fabrics, dyes and finishes.

References:

1. www.teonline.com
2. www.innovationintextiles.com
3. www.wikipedia.org/textile.industry
4. www.rebaid.com/tech/functional-clothing-just-combine-cotton-clothes
5. Thilagavati G. Parthiban M and Viju S, Functional textiles and Clothing, Woodhead Publishing.



Course Code: PHOSCTCLS2
Coursce title: Advances in Clothing and Fashion credits:3

Unit | Overview of clothing consumption practices:
-global scenario
-Indian scenario
-present statistics
-future projections

Unit [I(A)  Modern approach to wearable clothing (special pockets, connector cables, colour
changing fabrics)

(B)  Functional Clothing- design of clothing, researches conducted in clothing design
for situations regarding thermal or impact protection, accommodation of mobility,
or facilitation of bodily functions, consideration of garments used for those with
special needs.

(C)  Clothing Ergonomics — human characteristics in physical constitution and factors
to design applicable clothing

Unit 11 Advances in Apparel Production
Unit IV 3D pattern making
Unit V Special topics in clothing- exploration of current conceptualization and research

methods in the areas ol clothing, apparel technology, fashion, accessories

References:

L. www.woodheadpublishing.com/en/book.aspx?bookID=1346
www.wikipedia.org/wiki/Clothing-technology
Fairhurst.C(ed.)Advances in apparel production , Woodhead Publishing Ltd.
Thiagavati G, Parthiban M and Viju S. Functional textiles and Clothing, Woodhead
Publishing

S



SCHEME FOR Ph.D (Home Science)
FAMILY RESOURCE MANAGEMENT
COURSE WORK UNDER CBCS

(Effective from 2021-22)

C/E

Course Code

Title

T/P

Credits

Contact hrs.
(15
hrs/credit)

Marks

Weritten
exam/Assignment

Review
presentation
and Viva voice

Research
Methodology

Research and
Publication
Ethics

As per University rules

PHO5CFRMS51

Advances in
Resource
Management

45

50

50

PHO5CFRMS52

Sustainable
Development:
Initiatives &
Approaches

45

50

50

C/E = Core/Elective

T/P = Theory/Practical




SARDAR PATEL UNIVERSITY
Ph.D COURSE (Core) PHOSCFRMS51
ADVANCES IN RESOURCE MANAGEMENT
Credits: 3+ 0

OBJECTIVES:
(1) To equip the students for academic excellence, enhancement of life and enable
them to apply scientific knowledge and methods while working in home,
institution and industry.

Unit—1
Advances in discipline of resource management: classical approach; behavioural approach,
system approach and scientific management.

Unit — 11
Managerial decision making: techniques, modes, creativity, rationality, risk and certainty,
team management.

Unit — 111
Management process: planning, techniques & dimensions; organization: principles & types;
staffing and recruitment: concepts and principles.

Unit—1V
Directing: types and significance; controlling: types and significance, monitoring and
evaluation: tools and techniques; Motivation: theories and approach; leadership: theories and

styles.

Unit—V
Current trends in resource management, socio-economic environment impact on families and
organization, stress: concept and management; group behaviour and dynamics

References

1. Craig, H and Rush,0.(1969).Homes with Character. New Delhi: Universal Book Store

2. Fitzsimmons, C. (1950).The Management of Family Resources. California: W. H. Freeman Co.

3. Gandotra,V., and Jaiswal, N.(2008). Management of Work in Home, New Delhi: Dominant
Publishers and Distributors.(ISBN No. 81-7888-526-3)

4. Koontz, H., and O’Donnel C. (2005), Management — A Systems and Contingency Analysis of
Managerial Functions. New York: McGraw-Hill Book Company

5. Gross.l.H., Crandall, E. W. and Knoll, M. M.(1880). Management for Modern Families. New
Jersey: Prentice Hall Inc.



SARDAR PATEL UNIVERSITY
Ph.D COURSE (Core) PHOSCFRMS2
SUSTAINABLE DEVELOPMENT: INITIATIVES AND APPROACHES
Credits: 3+0

OBJECTIVES:
To expose the students to global environmental issues and strategies related to housing

environment, consumerism and ergonomic designing

Unit — 1

Introduction to technology and environment, Sustainable development- international
perspective, State of Indian environment, Energy flow audit and economy — green strategies
for sustainable development

Unit — IT
Housing & Environment: Building materials and their impact on the environment, green
rating systems, energy efficiency in buildings, indices of indoor comfort, houses for elderly

Unit IIX

Work Environment and its impact on performance of worker: assessment techniques, Control
of exposure and Methods to reduce

Unit—1V

Ergonomic Product design: Design thinking process, diffusion, and innovation, design
communication with ergonomic considerations, Spatial organization in interiors: work zones,
space bubble with special reference to people with disabilities (PWD)

Unit—V

Consumer challenges, consumer behaviour approaches, gender issues in consumerism,
consumer empowerment, diffusion of innovation: brand loyalty, Green Consumerism- adopting
sustainable lifestyles, consumer redressal : issues and challenges

References

1. Gangawane, L. V., and KhilareV. C. (2007).Sustainable Environmental Management: Dr
Jayshree Deshpande Festchrift Volume. Delhi: Daya (ISBN 13: 9788170354741)

2. Chauhan, B.C. (2008). Environmental Studies. New Delhi: University Science Press,.

3. Singh, S. (2007). Ergonomics Integration for Health and Productivity. New Delhi/ Udaipur:
Himanshu Publication

4. Kubba, S. (2003). Space Planning for Commercial and Residential Interiors. (1 st Ed.). New
Delhi: McGraw-Hill Professional,



Rinehart and Winston Stuart. L. (2013). Furniture Design: An Introduction to Development,

Materials and Manufacturing.London : Laurence King Publishing
Wagner, S. (2003). Understanding Green Consumer Behaviour. Routledge (ISBN

9780415316194)
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Sardar Patel University

Post Graduate Department of Business Management

Ph.D Coursework Time Table — 07" to 17" February 2022

Venue: Room No. 105

Date

Day

Time

Topie

Resource Person

07-02-2022

Monday

9:00 to 10:30

Fine-tuning the Research
Plan with Research
Supervisor (In light of
Previous Learning)

Concerned Supervisor

11:00 to 12:15

Introduction to PhD
Programme in
Management

Prof. P. K. Priyan

12:30 to 1:30

Identifying Research
Problem, FFraming
Research Objectives and
Deciding the scope

Prof, Darshana Dave

1:30 to 2:30

Lunch Break

2:30 to 3:45

Advanced Microsoft
Tools

Dr. Biraj Patel

4:00 to 6:00

Emerging developments
in theory of Finance/
Marketing/ HR

Prof. P. K. Priyan / Prof.

Darshana Dave

08-02-2022

Tuesday

9:00 to 10:30

Fine-tuning the Research
Plan with Research
Supervisor (In light of
Previous Learning)

Concerned Supervisor

11:00 to 12:15

12:30 to 1:30

Literature Review
Searching Quality
Papers, Flow of Writing,
Language, Determination
of Literature Gap, APA
Citation, Referencing
Software etc)

Dr. Vilas Kulkarni

1:30 to 2:30 Lunch Break

2:30 to 3:45 Publishing a Research
Paper Based on Mr. Divyang Purohit
Literature Review -

4:00 to 6:00 Advance theoretical . Prof. Mitesh Jayswal

developments in Finance/
Marketing/ HR

Dr. Vilas Kulkarni
Dr. Ashish C. Mehta

1




9:00 to 10:30

Fine’-tuning: the Research
Plan with Research
Supervisor (In light of
Previous Learning)

Concerned Supervisor

[1:00 to 12:15

Hypothesis Formulation

Prof. Yogesh C Joshi

12:30t0 1:30 | & pata Collection
09-02-2022 | Wednesday 71.:39162:30 | Lunch Break

2:30 to 3:45 Introduction to An Bxesutiva o

Capitaline & Other Web b
; Capitaline

sources of Data

4:00 to 6:00 Contempory Research in | Prof. Yogesh C Joshi
Finance/ Marketing/ HR | Dr. Ashish C. Mehta

Dr. K S Prasad
9:00 to 10:30 Fine-tuning the Research

Plan with Research
Supervisor (In light of
Previous Learning)

Concerned Supervisor

11:00 to 12:15

Measurement and

Prof. Mitesh Jayswal

12:30 to 1:30 Scaling
-02-202 Thursd
10422022 hursday 1:30 to 2:30 Lunch Break
2:30 to 3:45 Scale Adoption aqd Dt Riddhish Toshi
Modification
4:00 to 6:00 Nobel Prize Winning
Researches in Prof. Yogesh C. Joshi
Economics; A Review |
9:00 to 10:30 | Fine-tuning the Research
e Wi.th Resea‘rc.h Concerned Supervisor
Supervisor (In light of
Previous Learning)
11-02-2022 | . Friday 11:00t0;12:19 | Data Ana}ysns 3 Dr. Rachita Jayswal
12:30 to 1:30 Introduction to SPSS
1:30 to 2:30 Lunch Break
2:30 to 3:45 Secondary Data Analysis | Dr. Drashti-Shah
4:00 to 6:00 Practical / Assignment Dr. Rachita Jayswal




9:00 to 10:30

Fine-tuning the Research

Plan with Research
Supervisor (In light of
Previous Learning)

Concerned Supervisor

11:00to 12:15 | Advance Data Analysis _ -
12:30 to 1:30 | (Advance Regression Dr. Hitesh Parmar
12-02-2022 Saturday analysis, Factor Analysis,
Cluster Analysis etc) i T |
1:30 to 2:30 LLunch Break
2:30 to 3:45 Use of Advance Data
Analytical Techniques in | Pr. Milind Parekh
_ PhD Thesis
4:00 to 6:00 Practical / Assignment Dr. Hitesh Parmar
9:00 to 10:30 Fine-tuning the Research
Plan with Research Concerned Supervisor
Supervisor (In light of
Previous Learning)
[1:00 to 12:15 | Introduction to AMOS
12:30 to 1:30 | software (CFA, Scale Dr. Hitesh Parmar
14-02-2022 Monday Validation etc)
1:30 to 2:30 ' Lunch Break
2:30 to 3:45 Use of Advance Data '
Analysis Techniques in | Dr. Rahim Munshi
PhD Thesis
4:00 to 6:00 Practical / Assignment Dr. Hitesh Parmar
1 9:00to 10:30 | Fine-tuning the Research
| Plan with Research Concerned Supervisor
Supervisor (In light of _
Previous Learning)
11:00 to 12:15 | Reporting of Research Prof. R. M. Rathod
L eahds Tuesday [ 12:30 to 1:30 Res‘u.lts and Repor Prof. S.S. Kalamkar
' Writing
1:30 to 2:30 Lunch Break
2:30 to 3:45 Role of Larn{guage in Dr. Swatl Joski
Report Writing
4:00 to 6:00 Practical / Assignment Prof. R. M. Rathod
16-02-2022 | Wednesday | 2:00 1 10:30 | Fine-tuning the Research | concerned Supervisor

Plan with Research













Pre-PhD Courses (o he given (o the students of PhD) (Mathematices) Year-2021-22
Second Term

Course Title: Mathematical Modelling

Unit-1

Mathematical modelling-an introduction, objectives of modelling, classifications of models, stages of
modelling,

Building models, systems analysis, making assumptions, flow diagrams, choosing mathematical
equations, data exploration, solving equations, analytic methods, numerical methods,

Basic examples
Unit-2
Dimensionless form, asymptotic behaviour, sensitivity analysis, modelling mode! output

Testing models: testing the assumptions, model structure, prediction of previously unused data,
reasons for prediction errors, estimating model parameters, comparing two models for the same
system

Examples
Uni-3

Predictions with estimates of precision, decision supporl, description of a model, deciding when to
model and when (o stop

Examples

Reference Books:

1. ES. Allman and J.A. Rhodes, Mathematical Modals in Biology — An Introduction, Cambridge
University Press, 2004,
2. E. Batschelet, Introduction to Mathematics for Life Scientists, Springer-Verlag, 1979



Pre-Phiy Courses to be given to the students of Py (Viathematics) Year-2021-22
Scecond Term

Course Title: Integral Transforms and Special Functions

Unit-1: Special Funetions (Summary)

The Hypergeometric and Generalized and Confluent hypergeometric functions
Bessel functions

Legendre polynomials

Hermite polynomials

Jacobi polynomials

Unit-2: Laguerre Polynomials
Definition

Generaling [unctions
Recurrence relations

Rodrigues formula
Orthogonality

Lxpansion of polynomials

Umii-3: Mellin and Hankel Transforms
Introduction of Mellin transform

Definition of Mellin transform and Examples
Operational Properties of Mellin transform
Introduction of Hankel transform

Definition of Hankel transform and Examples
Operational Properties of Hankel transforms

Reference books

I. E.D.Rainville, Special Functions, Macmillan Co. 1960
2. Lokenath Debnath and Dambaru Bhatt: Intergral Transform and their Applications,
CRC Press, 2007



Timetable for the Pre-PhD Coursework

(Starting from 27/01/2022)
Day/Time | 10amtoilam
Monday

| spmwépm

JICP(IT&SF) | AHH (MM)

. Tuesdy | JCP(TBSE) | AHH(MM)
. Wednesday | JCP(T&SF) | AHH(MM)

 Thursday | JCP(IT&SF) | AHH(MM)
Friday ¥ JCP (IT&SF) ) AHH__(_I\!]M_)__‘___

Saturday __JCP(IT&SF) _AHH(MM)

AHH: A.H. Hasmani MM : Mathematical Modelling

JCP: J.C. Prajapati IT&SF : Integral Transforms & Special Functio ns


































Pre-PhD course work Evaluation Scheme:

1| The two credits course on Research and Publication Ethics (RPI) ( a mandatory course by UGC)
and the four credits Research Methodolopy course shall be Condueted and Evaluated centrally
for all the admitted Research Scholars by the University as per R. Ph.D. : 9.1.1, Lo s
2 The attendance of the Ph D scholar for each course shall be 80%. The Concerned P.G,
Department will maintain the attendance records of the student for each course work,
3 The evaluation of each of the course work shall have the following components:
i) A Written Examination OR Writlen Assignment Submission (50 marks)
The topics for assignment shall be from the syllabus of the respective courses as
approved by the concerned DRAC.
If the number of students is large, written examination may be conducted,
The written examination / the Assignment topics shall cover the full content of the
syllabus of the respective courses.
ii)  Review presentation and viva voce (50 marks)
4 The research scholar shall prepare a power point presentation on a topic (different from the
assignment) related to the experimental / theoretical methodology and the techniques for data
analysis with chosen illustrative case relevant to the field of the rescarch proposal and approved by
the guide and the DRAC.
The Ph D guide of the research scholar, the allotted teacher of the course and the atleast one of the

DRAC member shall remain present and shall evaluate during the presentation cum viva. The
marks awarded must be signed by all the above and shall submit to the DRAC chairman.

5 The respective PG Department where the students are appearing for the pre-PhD course work
shall submit the entire records viz. time table, syllabi, attendance, marks awarded / scored, the
copy of the written exam paper or the assignments, copy of the ppt presentation ctc of the
rescarch scholar to the respective DRAC. -







Course Code: DSCRMS51: Research Methodology (04 Cr)

Unit I: Fundamentals and Core concepts of Research methodology (9h)

1

2)
3)

4)
5)

6)

Introduction to Research (Selecting a topic, building a hypothesis, experimental and non
experimental research).

Innovation and critical thinking; Steps involved in research (Scientific methodology)

Literature Survey (Importance (Need) of literature survey, How to do literature survey, objectives
and methods)

Kinds and Types of Research Reports: Research Proposal, Synopsis, Progress Report, Review
Article, Thesis, Poster

Research Paper Writing: Types of research papers, structure of research paper, abstract writing,
methodology, results and discussions, conclusion.

Thesis writing: Structure of Thesis, Scope of work, Review of Literature, Results and D iscussion,
Figures and Table formats, Conclusion and future works, Bibliography, Appendices.

Unit II: Research Design and Planning (7.5 h)

N
2)
3)

4)
5)

Research Design

Sampling and types of error in sampling

Design of Experiments, types of basic experimental designs, common errors in experimental
design.

Organization of work elements

Collection and organization of Data

Unit III: Data analysis (12h)

1
2)

Statistical Data analysis: Parametric and non parametric statistics
Graphical and tabular presentation of Data

Unit I'V: Computational tools in Research (9h)

D
2)

Scilab for Statistical and Numerical Methods
MS Excel
Bibliography tools

References: 1. The Scientific Endeavor-Methodology and Perspectives Of Sciences by Jeffrey A Lee;

Publisher: Pearson Education India
2. Research Methods for Science, M. P. Marder, Cambridge University Press, 2011.
3. Research Methodology Techniques and Trends, Y. K. Singh and R. B. Bajpai, APH
Publishing Corporation House, 2008.
4. C R Kothari, Research Methodology-Methods and Techniques, New Age International (P)

Ltd., Publishers (2004)



Course No. DSEPHY51

Computational and Numerical Techniques in Physics (03 Credits)
Unit 1
Uncertainties in Measurements: Measuring Errors, Uncertainties, Parent and Sample Distributions, Mean
and Standard Deviation of Distributions, Binomial Distributions, Poisson Distribution, Gaussian or
Normal Error Distribution, Lorentzian Distribution,
Approximation and Errors in Computing: Significant Digits, Numerical Errors, Modeling errors,
Conditioning and Stability, Convergence of Iterative Processes.
Error Analysis: Instrumental and Statistical Uncertainties, Propagation of Errors, Application of Error
Equations, Method of Least squares, Statistical Fluctuations, Probability Tests, * Test of a distribution.

Unit II

Curve fitting (Regression Analysis); Least square Fit to a Straight line, error estimation of the fitted
parameters, limitations of the least square method, Least squares fit to a polynomial, matrix solution,
Goodness of a fit, Linear Correlation Coefficient, Multivariable Correlations.

Monte Carlo techniques: Random numbers, Random numbers from Probability Distributions, Specific
Distributions, Efficient Monte Carlo generation, Confidence Intervals, Monte Carlo Tests for the Fit.
Applications.

Unit III
Numerical solution of Transcendental Equations: Bisection method, False Position Method, Newton -

Raphson method; Numerical Solution of Ordinary Differential Equations: Taylor series method, Euler’s
method, Runge - Kutta Methods, Multistep methods.

Boundary Value and Eigen Value Problems: Shooting Method, Finite difference Method, Solving Eigen
Value Problems, Polynomial Methods Power method. :
Solution of Partial Differential Equations: Deriving Difference equations, Laplace’s equation, Poisson’s
equation, Solution of Heat equation, Bender- Schmidt method, Solution of hyperbolic equations.

Books:
I. Data Reduction and Error Analysis for the Physical Sciences 3™ Ed by Philip R Bevington & D

Keith Robinson, McGraw — Hill (2003)

Numerical Methods by Balagurusamy, Tata McGraw — Hill (2000)
Numerical Analysis, 2" Ed. by Francis Scheid, McGraw-Hill (2009)
Numerical mathematical Analysis, James B Scarboroughs

Numerical Methods for Scientists and Engineers, K Sankara Rao, 3™ Ed. PHI

SRR



Course No. DSEPHY52
Advanced Course on
Theoretical Atomie & Molecular Physics
Unit-I
Resume of the Quantum Mechanics of one-electron atom, expectation values, virial theorem, atom
interaction with electromagnetic radiation, the dipole selection rules, two electron atoms, many electron
atoms, Central field approximation, Atomic charge densities, Average radii, lonization energy — periodic
correlations.
Quantum mechanical scattering — experimental aspects, channels, thresholds and cross sections of
scattering, potential scattering and the method of partial waves, S-matrix, K-matrix and T-matrix,
Calculation of phase-shifts, scattering length, resonances.

Unit I1

Integral equation of scattering, Born-series approximation, semi-classical approximations; the R-matrix
method, Absorption processes and scattering by complex potentials.

Born approximation- resume, Born cross section for a point dipole potential;

Electron-atom collisions — general features, Electron collisions with atomic hydrogen — the optical
potential, Born calculations for clectron-hydrogen scattering, high energy Born cross sections — clastic
and inelastic scattering, Electron impact ionization of atoms, Bethe-Born approximation Atomic photo-
ionization, Applications of electron scattering studies

Unit III

General nature of molecular structure — rotational vibrational degrees of freedom, the LCAO method for
H," ion and H> molecule; Structure and bonding in polyatomic molecules like H,O, CO, NH; (inversion
spectrum), CH4, CgHg (resonance features), Group-theory concepts applied to standard molecules,
Molecular properties- a correlation

Introduction to Clusters, Fullerenes and nano-particles

Reference Books:

1. Physics of atoms and molecules-By B. H. Bransden & C. J. Joachain, Pearson Education India

2. Quantum collision theory-By C. J. Joachain(North Holland)
3. Chemical Bond-By J. N. Murrell, S. Kttle& J. M. Tedder (ELBS)












Course No. DSEPHY 56

Experimental Condensed Matter Physics
UNIT I
Nucleation, homogeneous nucleation and heterogeneous nucleation, driving force for crystallization,
growth on rough faces, growth on perfect singular faces, growth on imperfect singular faces, transport at
growth interface, transport in bulk solids, growth rate of a crystal.
Bridgman and related methods-basic processes, Czochralski and related methods: Kyropoulos growth,
other melt growth processes: the Verneuil process, floating zone processes, high temperature solution
growth: flux growth, hydrothermal growth, gel growth,Chemical vapour transport technique: introduction
to closed systems, open systems for bulk crystals.

UNIT 11
Carbon clusters, carbon nano-tubes — fabrication, structure, electrical, vibrational and mechanical
properties, applications of carbon nano-tubes, nano-structured crystals — natural nano-crystals,

computational prediction of cluster lattices, arrays of nano-particles in zeolites, crystals of metal nano-
particles laftices in colloidal suspensions, photonic crystals.

Self assembly and catalysis : Process of self assembly, semiconductor islands,monolayers, surface arca of
nanoparticles, porous materials, pillared clays, colloids.

UNIT I

Production and measurement of high pressure: Introduction, properties of materials for high pressure
systems, Practical methods of pressure generation: Gravitational methods, Thermodynamic methods,
shock — wave methods, Piston methods- Single and multi stage, Pressure measurements : Primary
pressure and secondary measuring instruments-. Bridgman Anvil Cell and Diamond Anvil Cell.

Equation of state of solids at moderately high pressures: Isothermal theories: Theory of finite strain,
equation of state derived from inter-atomic forces, Elevated temperature: The Gruneisen relations.

The electrical properties of metals and semiconductors : introduction, theory of electrical resistivity for
metals and semiconductors.

BOOKS

1. Crystal growth processes by J.C. Brice (Blackie and sons Ltd.)

2. Crystal growth by Santaraghvan and P. Ramasamy (Kru Publishers)

3. Introduction to nanotechnology by Charles P. Poole, Jr., Frank J. Owens.

4. High pressure Physics and Chemistry Volume-1, Editor: R.S.Bradley
Academic Press- London and New York-1963.

5. Introduction to crystal growth: Principles and Practice by H.L.Bhat, CRC press,
Taylor and Francis Group, Boca Raton, New York (2015)






DEPARTMENT OF PH YSICS el No. Head: 02693-206843
SARDAR PATEL UNIVERSITY Office : 02692-226844,226846
VALLABH VIDYANAGAR- 388 120 (GUJARAT) INDIA

T NAAC Accredited with Grade ‘A’ (CGPA 3.25) (23-01-2017 to 22-01-2022)

Webhsite : Www.spuyyvi.edu L-mail : headphys@spuvyn.cdu

Date: 21/01/2022

Pre-PhD Coursework Schedule
Subject: PHYSICS
With effect from 24 Jan’ 22 to 10 Feb’22

Session Time Course No. Work Faculty I/C
Distribution _
10:00 am to 12:00 | DSE 51/ DSE 55 Tutorials Respective PhD Guide
12:00 to 1:30 pm DSE 56/ DSE 57 Tutorials Respective PhD Guide
2:15pm to 3:45pm DSE 51/ DSE 55 Contact Hr* PCV, BYT & KNL(51)/
KDP,SIP,VMP(55)
3:45pm to 5:15pm DSE 56/ DSE 57 Contact Hr* GKS,MPD, SHC (56) /
BYT & KNL (57)

*as per the timetable

It is decided to conduct written exams of 50 marks and presentation cum viva (50
marks) for both the courses as the two components of evaluation. A minimum of
55% of marks on each course is mahdatory for passing the course work.

Head = peap
DePaRMEntof Physity SICS
SARDAR PATIL UNIVERSITY

VALLABH VIDYANAGAR






















































theory, Jaipur and New Delhi: Rawat

16. | Zeillin, Irving M. 1998 (Indian Edition). Rethinking sociology: A
critique of contemporary theory. Jaipur and New Delhi: Rawal.

I7. | Dr. Y. Parmar, Sociological theories, Granth Nirman Board,
Ahmedabad. (Guj.)

18, | Dr. Y. Parmar, Lefttist thinkers of 20" century, Popular Prakashan,

Surat. (Guj.)

On-line resources to be used if available as reference material

|

. Courses.lumenlearning.com

2.

Openstax.org>book

Libguides.hmboldt.edo.soc

www.sdbor.edu>document

Libguides.roanol<e.edu>socialtheory

okl ok
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