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uINTRODUCTION

Physics is one of the basic and fundamental sciences. The curriculum for the
Postgraduate programme in Physics is revised as per the UGC guidelines on Learning Outcome
based Course Framework. The learner-centric courses let the student progressively develop a
deeper understanding of various aspects of physics.

The curriculum for the P.G. Physics for universities and colleges is revised as
per Learning Outcomes- based Curriculum Framework (LOCF). The learner centric
courses are designed to enable the students to progressively develop a good
understanding of the concepts of various domains in physics. Significant modification
is the inclusion of the courses to equip students to face challenges in industries and
make them employable. Skill development in different spheres and confidence building

are given a special focus.



LEARNING OUTCOMES-BASED CURRICULUM FRAMEWORK GUIDELINES
BASED REGULATION FOR POSTGRADUATE PROGRAMME

Programme

M. Sc., Physics

Programme Code

PPH

Duration

PG -2YEARS

Programme
Outcomes (POs)

PO1: Problem Solving Skill
Apply knowledge of Management theories and Human Resource practices
to solve business problems through research in Global context.
PO2: Decision Making Skill
Foster analytical and critical thinking abilities for data-based decision-
making.
PO3: Ethical Value
Ability to incorporate quality, ethical and legal value-based perspectives to
all organizational activities.
PO4: Communication Skill
Ability to develop communication, managerial and interpersonal skills.
POS: Individual and Team Leadership Skill
Capability to lead themselves and the team to achieve organizational goals.
PO6: Employability Skill
Inculcate contemporary business practices to enhance employability skills
in the competitive environment.
PO7: Entrepreneurial Skill
Equip with skills and competencies to become an entrepreneur.
PO8: Contribution to Society
Succeed in career endeavors and contribute significantly to society.
PO 9 Multicultural competence
Possess knowledge of the values and beliefs of multiple cultures and
a global perspective.
PO 10: Moral and ethical awareness/reasoning

Ability to embrace moral/ethical values in conducting one’s life.




Programme
Specific
Outcomes

(PSOs)

PSO1 — Placement

To prepare the students who will demonstrate respectful engagement with
others’ ideas, behaviors, beliefs and apply diverse frames of reference to
decisions and actions.

PSO 2 - Entrepreneur

To create effective entrepreneurs by enhancing their critical thinking,
problem solving, decision making and leadership skill that will facilitate
startups and high potential organizations.

PSO3 — Research and Development

Design and implement HR systems and practices grounded in research that
comply with employment laws, leading the organization towards growth
and development.

PSO4 — Contribution to Business World

To produce employable, ethical and innovative professionals to sustain in
the dynamic business world.

PSO 5 — Contribution to the Society

To contribute to the development of the society by collaborating with
stakeholders for mutual benefit.

PSO 6 Students will utilize e-resources, digital tools and techniques
for widening their knowledge base.

PSO 7 Students gain exposure to programming language and skills.

PSO 8 Student will appreciate the interplay of mathematics, physics
and technology.

PSO 9 Students will develop adequate knowledge and skills for
employment and entrepreneurship.

PSO 10 An awareness of civic and ecological duties as good citizens
and importance of human values will be inculcated in students




Highlights of the Revamped Curriculum

e Student-centric, meeting the demands of industry & society, incorporating industrial
components, hands-on training, skill enhancement modules, industrial project, project
with viva-voce, exposure to entrepreneurial skills, training for competitive
examinations, sustaining the quality of the core components and incorporating
application oriented content wherever required.

e The Core subjects include latest developments in the education and scientific front,
advanced programming packages allied with the discipline topics, practical training,
devising mathematical models and algorithms for providing solutions to industry / real
life situations. The curriculum also facilitates peer learning with advanced physics
topics in the final semester, catering to the needs of stakeholders with research aptitude.

e The problem solving skills are included as mandatory components in the ‘Training for
Competitive Examinations’ in all four semesters.

e The curriculum is designed so as to strengthen the Industry-Academia interface and
provide more job opportunities for the students.

e The Industrial course have been newly introduced in the fourth semester, to expose the
students to get hands-on training on experimental skills

e The Internship during the first year vacation will help the students gain valuable work
experience, that connects classroom knowledge to real world experience and to narrow
down and focus on the career path.

e Project with viva-voce component in the fourth semester enables the student,
application of conceptual knowledge to practical situations. Explain in a scientific and
systematic way and arriving at a precise solution is ensured.

e State-of Art techniques from the streams of multi-disciplinary, cross disciplinary and
inter disciplinary nature are incorporated as Elective courses, covering conventional

topics to the latest - Artificial Intelligence.



Value additions in the Revamped Curriculum:

Semester

Newly introduced
Components

Outcome/ Benefits

LIL I & IV

Elective course An
open choice of topics
categorized under
Discipline Centric

e Strengthening the domain knowledge

e Introducing the stakeholders to the State-
of Art techniques from the streams of
multi-disciplinary, cross disciplinary and
inter-disciplinary nature

e Emerging topics in Advanced Optics,
Communication Electronics, Advanced
Spectroscopy and Microprocessor
8085 and Microcontroller 8051
(Industry Module are introduced.

e Exposure to industry moulds students into
solution providers

e Generates Industry ready graduates

® Employment opportunities enhanced

Extra Credits: For Advanced Learners

® To cater to the needs of peer learners /

research aspirants.

Skills acquired from the Courses

® Knowledge, Problem Solving, Analytical

ability, and Professional Competency.




Credit Distribution for PG Programme

Sem I Credit | Hr. Sem II Credit | Hr. Sem III Credit Hr. Sem IV Credit | Hr.
1.1 Core Course — CC 1 5 7 2.1 Core Course — CC IV 5 5 3.1 Core Course — CC VII 5 5 4.1 Core Course — CC X1 5 5
1.2 Core Course — CC II 5 7 2.2 Core Course — CC V 5 5 3.2 Core Course — CC VIII 5 5 4.2 Core Course — CC XII 4 5
1.3 Core Course — CC 111 4 6 2.3 Core Course — CC VI 4 6 3.3 Core Course — CC IX 5 5 4.3 Core Course — CC XIII 1 3
1.4 Elective (Discipline 3 5 2.4 Elective (Discipline 3 4 | 3.4 Core Course — CC X 4 8 4.3 Elective (Discipline 3 3
Centric) — I Centric) — 111 Centric) — VI
1.5 Elective (Discipline 3 5 2.5 Elective (Discipline 3 4 | 3.5 Elective (Discipline 3 4 4.4 Core Project 7 10
Centric) — 11 Centric) — IV Centric) -V
- - 2.6 EDC -1 2 4 3.6 EDC - 11 2 3 4.5 Professional 2 4
Competency Skill
- - 2.7 Human Rights 1 2 | 3.7 Internship/Industrial 2 - 4.6 Extension Activity 1 -
Activity
20 30 23 30 26 30 23 30




Consolidated Semester wise and Component wise Credit distribution

Credits Sem Sem Sem Sem C{g:ﬁis
| | I v '
PART A 20 20 22 20 82
PART B
(i) Extra Disciplinary - 2 2 - 4
Course
(ii) Human Rights - 1 - - 1
(iii) Internship/Industrial - - 2 - 2
Activity
(iv) Professional Competency - - - 2 2
Skill
PART C - - - 1 1
(i) Extension Activity
Total 20 23 26 23 92

Part A component and Part B (i) will be taken into account for CGPA

calculation for the postgraduate programme and the other components Part B

and Part C have to be completed during the duration of the programme as per

the norms, to be eligible for obtaining the PG degree.

Total Credits:92

EXTRA CREDITS FOR EXTRA SKILLS

Total Extra Credits-16 (17 % of the total credits)




M.Sc. PHYSICS
CURRICULUM DESIGN AND SCHEME OF EXAMINATION

(APPLICABLE TO STUDENTS ADMITTED DURING THE ACADEMIC YEAR 2026-28)

SEMESTER-I
Part | Course Cod Course Titl Course TS | Credits | CIA | ESE | TOTAL
ar ourse Code ourse Title Type /Week redits
L/T/P
26PPHCCI Mathematical Core 7 5 30 | 70 100
Physics with Al Course -1
Classical
. Core
26PPHCC2 Mechanics and 7 5 30 | 70 100
Relativity Course —II
Methods in Core Course-
26PPHCCQI Materials 11 6 4 40 | 60 100
Physics-Practical
PartA | 5 6pPHDSEC1A/ | Eneray Physics/
Analysis of Elective — 1 3 3 30 70 100
26PPHDSECI1B Crystal Structure
Linear and Digital
ICs and
26PPHDSEC2A/ | Applications /
Elective —II 5 3 30 70 100
26PPHDSEC2B | General
Relativity and
Cosmology
Total 30 20
*Extra Skills *Credits *Marks
(Out of College Hours)
Value Education - -
Physical Fitness Practice _ _
Productive Preparation for CSIR — UGC NET/SET/JRF/TRB Competitive
examinations — I (26PPHSC1) 1 100

*Extra credits are given for extra skills and courses qualified in MOOC/

NPTEL




PEDAGOGICAL
APPROACHES TEACHING
LEARNING STRATEGIES

a) Chalk and talk
b) Group-Learning and Teaching

¢) Individual Learning/ Self-Study

d) Game Based Learning

e) Technology Based Learning

f) Peer Teaching

g) Learning Through Problem solving

h) Project Based Learning

METHODS OF EVALUATION AND ASSESSMENT
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Methods of Evaluation-Theory

Continuous Internal Assessment Test
Internal Assessment Components
. 30 Marks
Evaluation Model Examination and Attendance
External End Semester Examination
Evaluation 70 Marks
Total 100 Marks
Methods of Evaluation-Practical
Internal Laboratory work assessment (best 2 out of 3) 40 Mark
. r
Evaluation Viva-voce/ Lab quiz, Class Performance arks
External End Semester Examination
Evaluation Record 60 Marks
Total 100 Marks
REVISED BLOOMS LEVEL
BL1 Exhibits memory of previously learned material by recalling fundamental

facts, terms, basic concept and answers about the selection.

Demonstrate understanding of parts and Idea free organizing, comparing,

BL2
translating, interpreting, giving descriptors and stating main ideas.
BL3 Solve problems in new situation by applying acquired knowledge, facts,
techniques and rules in different or new way.
Examine and break information into parts by identifying motives or causes.
BL4 Make inference and find evidence to support generalizations.
BLS Present and depend opinion by making judgement about information,
Validity of ideas or quality of work based on a set of criteria.
BL6 Compile information together into different way by combining elements in

A new pattern or proposing alternative solutions.

11




Evaluation Pattern

An academic year is divided into two semesters. The first semester is
from June/ July to November/ December and the second semester is from
November/ December to April/ May. A semester consists of 90 working days.

Evaluation consists of both Continuous Internal Assessment (CIA) and
End Semester Examinations (ESE). The entire Undergraduate and Postgraduate
Programmes offered by our college have various assessments for continuous
internal evaluation. Relevant types of internal assessment are developed suiting
the needs and requirements of each specific course. The various assessment
components are quiz, snap test, viva-voce, seminar, listening comprehension,
reading comprehension, problem solving, map reading, group discussion, panel
discussion, assignment, field visit, poster presentation, open book test, writing
composition, case study, online test, Book Review, Projects etc.

The CIA marks are read out and signed by the students in the respective
classes on the day specified in the calendar. CIA is mandatory for all the

students.

Internal Assessment Modes (Theory Course)

Any six of the assessment components 15 marks

Cycle Test (1) & Cycle Test (2) 5 marks

Model Examination 5 marks

Attendance 5 marks
Total 30 marks

Internal Assessment Modes (Practical Course)

Laboratory work assessment (best 2 out of 3) 20 marks

Viva-voce/ Lab quiz 10 marks

Class Performance 10 marks
Total 40 marks

12




Society Connect Project

Project Assessment 10 marks
Presentation and feedback from the society 10 marks
Participation in discussion 10 marks
Total 30 marks
Internal Assessment Modes (Project)
Project Assessment 15 marks
Participation in discussion 10 marks
Presentation 5 marks
Total 30 marks

PASSING MINIMUM

The candidate shall be declared to have passed the examination if the candidates
secure not less than 35 marks out of 70 marks in the semester examination in each

theory course and in total (CIA mark + Theory ESE) not less than 50 marks.

The candidates shall be declared to have passed the examination if she secures
not less than 50 marks in total (CIA mark + Practical Exam mark) with minimum
of 30 marks out of 60 marks in the Practical exam conducted by the University.
There 1s no passing minimum for the record notebook. However, submission of the
record notebook is necessary. Candidate who does not obtain the required
minimum marks for a pass in a Course/Practical shall be declared Reappear (RA)

and the candidate has to appear and pass the same at a subsequent appearance.

13




Theory Course (Revised Bloom’s Taxonomy) Question Paper Model for PG

Maximum 70 marks
Intended Learning Skills Passing

Minimum:50%
Duration: Three

hours

Part-A (15%1=15 marks)

Answer ALL questions

Memory Recall / Example / ) )
Counter Example / Knowledge Each question carries1 marks
about the Concept / Three questions from each
Understanding UNIT

Questions 1 to Questions 15

Part-B (5x5=25marks)
Answer ALL questions

Each question carries 5 marks

_ .. Either-or-Type
Description / Application

(problem) Both parts of each question from the same Unit

Questions 16 (a) or
16(b) to
Questions 20(a) to 20(b)

Part- C (3x10=30 marks)
Answer ANY THREE
questions Each question

Analysis / Create / Evaluation
carries 10 marks

There shall be FIVE questions covering all
the five units

Question 21 to Question 25

Each question should carry course outcomes and cognitive level For instance:
1. [CO1: BL2] Question
2. [CO3: BLi] Question

14



SEMESTER -1

)
o @n wn w
S E|lo =<
COURSE COURSE TITLE  |L|T|p| T|E 5 %
CODE = ==z =
O @)
MATHEMATICAL
26pPHCCE | prdIEENATICAL Core | 5|2|-|5|7]7

Pre-Requisites

Matrices, vectors, differentiation, integration, differential equations

Learning Objectives

> To equip students with the mathematical techniques needed for understanding
theoretical treatment in different courses taught in their program
> To extend their manipulative skills to apply mathematical techniques in their fields
> To help students apply Mathematics in solving problems of Physics
UNITS Course Details
Basic concepts — Definitions- examples of vector space — Linear
independence - Scalar product- Orthogonality — Gram-Schmidt
UNIT I: NP )
orthogonalization procedure —linear operators — Dual space- ket and bra
notation — orthogonal basis — change of basis — Isomorphism of vector
LINEAR space — projection operator —Eigen values and Eigen functions
VECTOR SPACE |- Direct sum and invariant subspace — orthogonal transformations and
rotation
Review of Complex Numbers -de Moivre’s theorem-Functions of a
Complex Variable- Differentiability -Analytic functions- Harmonic
Functions- Complex Integration- Contour Integration, Cauchy — Riemann
UNIT II: conditions — Singular points — Cauchy’s Integral Theorem and integral
Formula -Taylor’s Series - Laurent’s Expansion- Zeros and poles —

COMPLEX Residue theorem and its Application: Potential theory -

ANALYSIS (1) Electrostatic fields and complex potentials - Parallel plates, coaxial
cylinders and an annular region (2) Heat problems - Parallel plates and
coaxial cylinders
Types of Matrices and their properties, Rank of a Matrix -Conjugate of

UNIT III: a matrix - Adjoint of a matrix - Inverse of a matrix - Hermitian and
) Unitary Matrices -Trace of a matrix- Transformation of matrices -
MATRICES I?Ihargcteristic equatiop - Eigqn Vglues and Eigen vectors - Cayley—
amilton theorem —Diagonalization
Definitions -Fourier transform and its inverse - Transform of Gaussian

UNIT1V: function and Dirac delta function -Fourier transform of derivatives -
Cosine and sine transforms - Convolution theorem. Application:

FOURIER Diffusion equation: Flow of heat in an infinite and in a semi - infinite

TRANSFORMS | medium - Wave equation: Vibration of an infinite string and of asemi

& LAPLACE |- infinite string.

TRANSFORMS
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Laplace transform and its inverse - Transforms of derivatives and
integrals — Differentiation and integration of transforms - Dirac delta
functions - Application - Laplace equation: Potential problem in a semi -
infinite strip

Second order differential equation- Sturm-Liouville’s theory - Series
solution with simple examples - Hermite polynomials - Generating

UNIT V: function - Orthogonality properties - Recurrence relations — Legendre
polynomials - Generating function - Rodrigue formula — Orthogonality
DIFFERENTIAL | properties - Dirac delta function- One dimensional Green’s function and
EQUATIONS Reciprocity theorem -Sturm-Liouville’s type equation in one dimension
& their Green’s function — Al - introduction- Al-assisted computational
and problem solving involving Dirac Delta functions.
Expert Lectures, Online Seminars - Webinars on Industrial
UNIT VI: . .. - o
PROFESSIONAL Interactlo‘ns/\‘/lsns,‘ Competitive Exqmmatlons, Employable ‘ gnd
COMPONENTS | Communication Skill Enhancement, Social Accountability and Patriotism
. . Knowledge, Problem Solving, Analytical Ability Professional
Skill Acquired Competeﬁcy, Profession Comm%nicationyand Transfer}r]able skills
1. George Artken and Hans J Weber, 2012, Mathematical Methods for
Physicists — A Comprehensive Guide (7th edition), Academic
press.
2. P.K. Chattopadhyay, 2013, Mathematical Physics (2™ edition),
New Age, New Delhi
3. A W Joshi, 2017, Matrices and Tensors in Physics, 4th Edition
TEXT BOOKS (Paperback), New Age International Pvt. Ltd., India
4. B. D. Gupta, 2009, Mathematical Physics (4" edition), Vikas
Publishing House, New Delhi.
5. H. K. Dass and Dr. Rama Verma, 2014, Mathematical Physics,
Seventh Revised Edition, S. Chand & Company Pvt. Ltd.,New
Delhi.
1. E.Kreyszig, 1983, Advanced Engineering Mathematics, Wiley
Eastern, New Delhi,
2. D.G. Zill and M. R. Cullen, 2006, Advanced Engineering
Mathematics, 3rd Ed. Narosa, New Delhi.
3. S. Lipschutz, 1987, Linear Algebra, Schaum's Series, McGraw
REFERENCE - Hill, New York 3. E. Butkov, 1968, Mathematical Physics
BOOKS Addison - Wesley, Reading, Massachusetts.

4. P.R. Halmos, 1965, Finite Dimensional Vector Spaces, 2nd
Edition, Affiliated East West, New Delhi.

5. C. R. Wylie and L. C. Barrett, 1995, Advanced Engineering
Mathematics, 6 th Edition, International Edition, McGraw- Hill,
New York

16




WEB SOURCES

b=

www.khanacademy.org

https://youtu.be/LZnRIOA1 21

http://hyperphysics.phy-astr.gsu.edu/hbase/hmat.html#hmath
https://www.youtube.com/watch?v=_2jymuM70UU&list=PL

hkiT RYTEU27vS SIED56gN;jVIGO2qaZ
https://archive.nptel.ac.in/courses/115/106/115106086/

COURSE OUTCOMES:

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

Explain the concepts of vector spaces, linear operators, bra-ket notation, and
CO1 |orthogonal transformations. K2
Co2 Apply the principles of complex analysis and contour integration to solve
mathematical and physical problems. K3
CO3 Analyze matrix operations, eigenvalue problems, and diagonalization techniques. K4
Analyze and evaluate the use of Fourier and Laplace transforms in solving differential
- ; K4,
CO4 |equations and physical problems. K5
Evaluate boundary value problems using Green's functions and special functions, and K5
apply Al-assisted computational tools to solve problems involving Dirac delta
COS | functions.
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; KS —Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program

specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1)

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 |PO10
Co1 3 3 3 3 3 3 3 2 3 2
CO2 2 3 3 3 3 3 3 2 2 2
CO3 3 3 3 2 2 3 3 2 3 2
CO4 3 3 3 3 2 3 3 2 2 2
CO5 3 2 3 3 2 3 3 2 2 3
PSO1 [PSO2 | PSO3 | PSO4 |PSOS [PSO6 |PSO7 |PSO8 |PSO9 [PSO10
Co1 3 3 3 3 3 3 3 2 3 2
CO2 2 3 3 3 3 3 3 2 2 2
CO3 3 3 3 2 2 3 3 2 3 2
CO4 3 3 3 3 2 3 3 2 2 2
COs 3 2 3 3 2 3 3 2 2 3

17



http://www.khanacademy.org/
https://youtu.be/LZnRlOA1_2I
http://hyperphysics.phy-astr.gsu.edu/hbase/hmat.html#hmath
https://www.youtube.com/watch?v=_2jymuM7OUU&list=PL
https://www.youtube.com/watch?v=_2jymuM7OUU&amp;list=PLhkiT_RYTEU27vS_SlED56gNjVJGO2qaZ
https://archive.nptel.ac.in/courses/115/106/115106086/

SEMESTER -1

>
COURSE s 2.7 2
CODE COURSE TITLE g L TP 3 g 5| %
3 S|TH =
CLASSICAL MECHANICS
26PPHCC2 AND RELATIVITY Core | 6|1 |-|5 |7 |70

Pre-Requisites

Fundamentals of mechanics, Foundation in mathematical methods.

Learning Objectives

> Tounderstand fundamentals of classical mechanics.
> To understand Lagrangian formulation of mechanics and apply it to solve equation

of motion.

> To understand Hamiltonian formulation of mechanics and apply it to solve equation

of motion.

> To discuss the theory of small oscillations of asystem.
> To learn the relativistic formulation of mechanics of a system.

UNITS Course Details
Mechanics of a single particle — mechanics of a system of
UNIT I: . . :
particles — conservation laws for a system of particles —
PRINCIPLES OF . : . )
constraints — holonomic & non-holonomic constraints —
CLASSICAL . . . .
generalized coordinates — configuration space— transformation
MECHANICS . o .
equations — principle of virtual work.
UNIT II: D’Alembert’s principle — Lagrangian equations of motion for
LAGRANGIAN conservative systems — applications: (i) simple pendulum (i)
FORMULATION Atwood’s machine (iii) projectile motion.
Phase space — cyclic coordinates — conjugate momentum —
UNIT III: Hamiltonian function — Hamilton’s canonical equations of
HAMILTONIAN motion — applications: (i) simple pendulum (ii) one
FORMULATION dimensional simple harmonic oscillator (iii) motion of particle
in a central force field.
UNIT IV: Formulation of the problem — transformation to normal
SMALL coordinates — frequencies of normal modes — linear triatomic
OSCILLATIONS molecule.
Inertial and non-inertial frames — Lorentz transformation
equations — length contraction and time dilation — relativistic
UNIT V: addition of velocities — Einstein’s mass-energy relation —
RELATIVITY Minkowski’s space — four vectors — position, velocity,

momentum, acceleration and force in for vector notation and
their transformations
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Expert Lectures, Online Seminars - Webinars on Industrial

UNIT VI: Interactions/Visits, Competitive Examinations, Employable and
PROFESSIONAL Communication Skill Enhancement, SocialAccountability and
COMPONENTS . ’
Patriotism
Knowledge ,Problem Solving ,Analytical Ability Professional
Skill Acquired Competency,
Profession Communication and Transferrable skills
1. H. Goldstein, 2002, Classical Mechanics, 3rd Edition,
Pearson Edu.
2. J. C. Upadhyaya, Classical Mechanics, Himalaya
Publshing. Co. New Delhi.
3. R. Resnick, 1968, Introduction to Special Theory of
TEXT BOOKS Relativity, Wiley Eastern, New Delhi.
4. R. G. Takwala and P.S. Puranik, Introduction to Classical
Mechanics —Tata — McGraw Hill, New Delhi, 1980.
5. N. C. Rana and P.S. Joag, Classical Mechanics - Tata
McGraw Hill, 2001
1. K.R.Symon, 1971, Mechanics, Addison Wesley,London.
2. S.N. Biswas, 1999, Classical Mechanics, —Books &
Allied, Kolkata.
REFERENCE BOOKS 3. Gupta and Kumar, Classical Mechanics,KedarNath.
4. T.W.B. Kibble, Classical Mechanics, ELBS.
5. Greenwood, Classical Dynamics, PHI, New Delhi.
1. http://poincare.matf.bg.ac.rs/~zarkom/Book Mechanic
s_Goldstein_Classical Mechanics_optimized.pdf
2. https://pdfcoftee.com/classical-mechanics-j-c-
upadhyay-2014-editionpdf-pdf-free.html
WEB SOURCES 3. https://nptel.ac.in/courses/122/106/122106027/
4. https://ocw.mit.edu/courses/physics/8-09-classical-

mechanics-iii-fall-2014/lecture-notes/
https://www.britannica.com/science/relativistic-mechanics
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http://poincare.matf.bg.ac.rs/~zarkom/Book_Mechanics_Goldstein_Classical_Mechanics_optimized.pdf
http://poincare.matf.bg.ac.rs/~zarkom/Book_Mechanics_Goldstein_Classical_Mechanics_optimized.pdf
https://pdfcoffee.com/classical-mechanics-j-c-upadhyay-2014-editionpdf-pdf-free.html
https://pdfcoffee.com/classical-mechanics-j-c-upadhyay-2014-editionpdf-pdf-free.html
https://www.britannica.com/science/relativistic-mechanics
https://www.britannica.com/science/relativistic-mechanics

COURSE OUTCOMES:

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

CO1 | Understand the fundamentals of classical mechanics. K2
Apply the principles of Lagrangian and Hamiltonian mechanics to solve
CO2 . . . K3
the equations of motion of physical systems.
Apply the principles of Lagrangian and Hamiltonian mechanics to solve K3,
Cco3 . . .
the equations of motion of physical systems. KS
Analyze the small oscillations in systems and determine their normal K4,
CO4 o1
modes of oscillations. KS
Understand and apply the principles of relativistic kinematics to the K2,
CO5 .
mechanical systems. K3
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; KS —Evaluate
MAPPING WITH PROGRAMOUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program
specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).
PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10
CO1 2 3 3 3 2 2 2 3 2 2
CO2 2 3 3 3 2 2 2 3 2 2
CO3 2 3 3 3 2 2 2 3 2 2
CO4 2 3 3 3 2 2 2 3 2 2
CO5 2 3 3 3 2 2 2 3 2 2
PSO1 | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8 | PSO9 (PSO10
CO1 3 3 3 3 3 3 3 2 3 2
CO2 2 3 3 3 3 3 3 2 2 2
Cco3 3 3 3 2 2 3 3 2 3 2
CO4 3 3 3 3 2 3 3 2 2 2
CO5 3 2 3 3 2 3 3 2 2 2
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SEMESTER -1

E) & @ ]
COURSE COURSE TITLE gn L|T|P '§ ‘g E é
CODE = S| == =
@)
26PPHCCQ1 METHODS IN Core 16 4 6 60
MATERIALS PHYSICS-
PRACTICAL

Pre-Requisites

Knowledge and hands on experience of basic general and electronics experiments of
Physics

Learning Objectives

> To understand the concept of mechanical behavior of materials and calculation of

same using appropriate equations.
> To calculate the thermodynamic quantities and physical properties of materials.

> To analyze the optical and electrical properties of materials.

METHODS IN MATERIALS PHYSICS-PRACTICAL
(Any Twelve Experiments)

1. Determination of Young’s modulus and Poisson’s ratio by Elliptical fringes - Cornu’s
Method.

2. Determination of Young's modulus and Poisson’s ratio by Hyperbolic fringes - Cornu’s
Method.

3. Charge of an Electron by Spectrometer.

4. Determination of Viscosity of the given liquid — Meyer‘s disc.

5. Measurement of Coefficient of linear expansion- Air wedge Method.

6. B-H loop using Anchor ring.

7. Determination of Thickness of the enamel coating on a wire by diffraction.

8. Determination of Rydberg’s Constant - Hydrogen Spectrum.

9. F. P. Etalon-Spectrometer- Determination of Thickness.

10. Determination of Thickness of air film - Solar spectrum — Hartmann'‘s formula- Edser and
Butler fringes.

11. Measurement of Band gap energy — Thermistor.

12. Determination of Planck’s Constant — LED Method.

13. Determination of Specific charge of an electron — Thomson’s method.

14. Determination of Compressibility of a liquid using Ultrasonics Interferrometer.

15. Determination of Wavelength, Separation of wavelengths — Michelson Interferometer.

21



16. GM counter - Characteristics, inverse square law and absorption coefficient.

17. Measurement of Resistivity of semiconductor - Four probe method.

18. Arc spectrum - Iron/Copper.

19. Molecular spectra - A1O band.

20. Measurement of wavelength of Diode Laser / He — Ne Laser using Diffraction grating.

21. Determination of Diffraction pattern of light with circular aperture using Diode/ He-Ne
laser.

22. Study the beam divergence, spot size and intensity profile of Diode/He-Ne laser.

23. Measurements of Standing wave and standing wave co-efficient, Law of Inverse square,
Receiver end transmitter behavior, Radiation Pattern - Microwave test bench.

24. Susceptibility measurement by Quinke‘s method.

25. Susceptibility determination of solid by Gouy‘s method

26. Determination of Stefan‘s constant.

27. Study the temperature characteristics and determine the band gap of given thermistor.
28. Determination of band gap in a semiconductor

29. Study the spectrum of hydrogen atom.

30. I-V Characteristics of Solar cell and determine its maximum efficiency.

31. Determination of Hall Effect in a semiconductor and measurement of Hall Coefficient.
32. Characterization of LVDT.

33. e/m-Zeeman effect.

34. Characteristics of laser and tunnel diode.

35. Determination of Solar constant.

Practical Physics, Gupta and Kumar, Pragati Prakasan.
Kit Developed for doing experiments in Physics- Instruction
manual, R. Srinivasan K.R Priolkar, Indian Academy of

N —

Sciences.
3 Electronic  Laboratory Primer a design approach, S.
TEXT BOOKS Poornachandra, B. Sasikala, Wheeler Publishing, New Delhi.

4  Electronic lab manual Vol I, K ANavas, Rajath Publishing.
Electronic lab manual Vol II, K ANavas, PHI Eastern
Economy Edition

9]

Advanced Practical Physics, S.P Singh, Pragati Prakasan.

An advanced course in Practical Physics, D. Chattopadhayay,

C.R Rakshit, New Central Book Agency Pvt.Ltd

3. Op-Amp and linear integrated circuit, Ramakanth A
Gaykwad, Eastern Economy Edition.

4. A course on experiment with He-Ne Laser, R.S. Sirohi, John
Wiley & Sons (Asia) Pvt. Ltd.

5. Electronic lab manual Vol II, Kuriachan T.D, Syam Mohan,

Ayodhya Publishing.

N —

REFERENCE
BOOKS
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COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 | Understand the strength of material using Young’s modulus. K2

CO2 | Acquire knowledge of thermal behaviour of the materials. K1

CO3 | Acquire knowledge about arc spectrumand applications of laser K1, K3

CO4 | Improve the analytical and observation ability in Physics Experiments K3, K5
K1- Remember; K2 — Understand; K3 - Apply; K4 - Analyze; KS — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program

specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10
Co1 2 2 2 3 2 2 2 1 2 3
CO2 2 2 3 3 3 3 3 3 3 3
COo3 3 3 3 3 3 3 3 3 3 3
CO4 3 2 3 3 3 3 3 3 3 3
CO | PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 [PSO10
Co1 2 2 2 3 2 2 2 1 2 3
CO2 2 2 3 3 3 3 3 3 3 3
COo3 3 3 3 3 3 3 3 3 3 3
CO4 3 2 3 3 3 3 3 3 3 3
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26PPHDSECIA PHYSICS ELECTIVE | 4| 1| _ |3 5 70

Pre-Requisites

Knowledge of conventional energy resources

Learning Objectives

> To learn about various renewable energy sources.
> To know the ways of effectively utilizing the oceanic energy.
> To study the method of harnessing wind energy and its advantages.
> To learn the techniques useful for the conversion of biomass into useful energy.
> To know about utilization of solar energy.
UNITS Course Details
UNIT I: Conventional and non-conventional energy sources and their
INTRODUCTION | availability—prospects of Renewable energy sources— Energy from
TO ENERGY other sources—chemical energy—Nuclear energy— Energy storage
SOURCES and distribution.
UNIT II: Energy utilization—Energy from tides—Basic principle of tidal
ENERGY FROM | power—utilization of tidal energy — Principle of ocean thermal
THE OCEANS energy conversion systems.
Basic principles of wind energy conversion—power in the wind—
UNIT III: ; . ,
forces in the Blades— Wind energy conversion—Advantages and
WIND ENERGY : . .
SOURCES disadvantages of wind energy conversion systems (WECS) -
Energy storage—Applications of wind energy.
Biomass conversion Technologies— wet and dry process—
UNIT IV: N . . )
Photosynthesis -Biogas Generation: Introduction—basic process:
ENERGY FROM ; . .
BIOMASS Aerobic and anaerobic digestion — Advantages of anaerobic
digestion—factors affecting bio digestion and generation of gas- bio
gas from waste fuel— properties of biogas-utilization of biogas.
Solar radiation and its measurements—solar cells: Solar cells for
UNIT V: direct conversion of solar energy to electric powers—solar cell
SOLAR ENERGY | parameter—solar cell electrical characteristics— Efficiency—solar
SOURCES water Heater —solar distillation— solar cooking—solar greenhouse —
Solar pond and its applications.
Expert Lectures, Online Seminars - Webinars on Industrial
UNIT VI: . 0 . C
Interactions/Visits, Competitive Examinations, Employable and
PROFESSIONAL Communication Skill Enhancement, Social Accountability and
COMPONENTS - ’ Y
Patriotism
Skill Acquired Knowledge, Problem Solving, Analytical Ability Professional

Competency, Profession Communication and Transferrable skills
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1 G.D.Rai, 1996, Non — convention sources of, 4th edition, Khanna
2e3publishers, New Delhi.
2 S. Rao and Dr. ParulLekar, Energy technology.
3  M.P. Agarwal, Solar Energy, S. Chand and Co., New Delhi (1983).
TEXT . .
BOOKS 4 Solar energy, principles of thermal collection and storage by S. P.
Sukhatme, 2" edition, Tata McGraw-Hill Publishing Co. Lt.,
New Delhi (1997).
5 Energy Technology by S. Rao and Dr. Parulekar.
1. Renewable energy resources, John Twidell and Tonyweir, Taylor
and Francis group, London and New York.
2. Applied solar energy, A. B. Meinel and A. P.Meinal
REFERENCE 3. John Tw1d§ll and Tony Weir, Renewable energy resources, Taylor
BOOKS and Francis group, London and New York.
4. Renewal Energy Technologies: A Practical Guide for Beginners
C.S. Solanki-PHILearning
5. Introduction to Non-Conventional Energy Resources -Raja et.
al., Sci. Tech Publications
1. https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2
411&printable=1
2. https://www.nationalgeographic.org/encyclopedia/tidal-energy/
WEB 3. https://www.ge.com/renewableenergy/wind-energy/what-is-wind-energy
SOURCES 4. https://www.reenergyholdings.com/renewable-energy/what-is-biomass/
5. https://www.acciona.com/renewable-energy/solar-energy/
COURSE OUTCOMES:
At the end of the course, the student will be ableto:
CO1 | To identify various forms of renewable and non-renewable energy sources K1
Understand the principle of utilizing the oceanic energy and apply it for
CO2 : . K2
practical applications.
CO3 Discuss the working of a windmill and analyze the advantages of wind K3
energy.
CO4 | Distinguish aerobic digestion process from anaerobicdigestion. K4
Understand the components of solar radiation, their measurement and K2,
CO5 .
apply them to utilize solar energy. KS
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;
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https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2411&amp;printable=1
https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2411&amp;printable=1
https://www.nationalgeographic.org/encyclopedia/tidal-energy/
https://www.ge.com/renewableenergy/wind-energy/what-is-wind-energy
https://www.ge.com/renewableenergy/wind-energy/what-is-wind-energy
https://www.reenergyholdings.com/renewable-energy/what-is-biomass/
https://www.reenergyholdings.com/renewable-energy/what-is-biomass/
https://www.acciona.com/renewable-energy/solar-energy/

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and

program specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and

LOW (1).

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
col | 2 3 3 3 2 2 2 3 3 3
co2 | 2 3 3 3 2 2 2 3 3 3
co3 | 2 3 3 3 2 2 2 3 3 3
co4 | 2 3 3 3 2 2 2 3 3 3
Ccos | 2 3 3 3 2 2 2 3 3 3

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 |PSO10
col | 2 3 3 3 2 2 2 3 3 3
co2 | 2 3 3 3 2 2 2 3 3 3
co3 | 2 3 3 3 2 2 2 3 3 3
co4 | 2 3 3 3 2 2 2 3 3 3
cos | 2 3 3 3 2 2 2 3 3 3
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STRUCTURES

Pre-Requisites

Fundamentals of crystal structures, symmetry and X-Ray Diffraction techniques

Learning Objectives

> To teach the concept ofcrystal structures and symmetry, and diffraction theory

> To provide students with a background to X-ray generation, scattering theory and
experimental diffraction from single crystals

> To provide instruction on the methods and basis for determininglow-molecular
weight crystal structures using X-ray Crystallography

> To give the students a background to the instrumentation used for powder diffraction
and structure refinement using Rietveld method

> To teach the different levels of structure exhibited by proteins and nucleic acids and
methods used in protein crystallography.

UNITS

Course details

UNITI:
CRYSTAL LATTICE

Unit cell and Bravais lattices - crystal planes and directions -
basic symmetry elements operations - translational
symmetries - point groups - space groups — equivalent

positions - Bragg's law - reciprocal lattice concept -Laue

conditions - Ewald and limiting spheres - diffraction

symmetry - Laue groups.

UNIT II:
DIFFRACTION

X-ray generation, properties - sealed tube, rotating anode,
synchrotron  radiation - absorption - filters and
monochromators ~ Atomic scattering factor - Fourier
transformation and structure factor - anomalous dispersion -
Laue,  rotation/oscillation, moving  film  methods-
interpretation of diffraction patterns - cell parameter
determination - systematic absences - space group
determination.

UNIT III:
STRUCTURE
ANALYSIS

Single crystal diffractometers - geometries - scan modes -
scintillation and area detectors -intensity data collection — data
reduction - factors affecting X-ray intensities — temperature
and scale factor - electron density - phase problem -

normalized structure factor - direct method fundamentals and
procedures -Patterson function and heavy atom method -

structure refinement - least squares method - Fourier and

difference Fourier synthesis - R factor - structure
interpretation - geometric calculations - conformational

studies - computer program packages.
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UNIT IV:
POWDER METHODS

Fundamentals of powder diffraction - Debye Scherrermethod

- diffractometer geometries - use of monochromators and Soller silts -
sample preparation and data collection - identification of unknowns -
powder diffraction files (ICDD)

- Rietveld refinement fundamentals - profile analysis - peak shapes -
whole pattern fitting - structure refinement procedures

— auto-indexing — structure determination from powder data - new
developments. Energy dispersive X-ray analysis — texture studies -
crystallite size determination - residual stress analysis

- high and low temperature and high pressure crystallography (basics
only).

UNIT V:

PROTEIN
CRYSTALLOGRAPHY

Globular and fibrous proteins, nucleic acids - primary, secondary,
tertiary and quaternary structures - helical and sheet structures -
Ramachandran map and its significance — crystallization methods for
proteins - factors affecting protein crystallization - heavy atom
derivatives — methods used to solve protein structures - anomalous
dispersion methods.

UNIT VI:
PROFESSIONAL
COMPONENTS

Expert Lectures, Online Seminars - Webinars on Industrial
Interactions/Visits, Competitive Examinations, Employable and
Communication Skill Enhancement, Social Accountability and
Patriotism.

TEXT BOOKS

1. Azaroff, L.V., "Elements of X-Ray Crystallography", Techbooksl,
New York, 1992.

2. Blundell, T.L. and Johnson, L., "Protein Crystallography",
Academic Press, New York, 1986.

3. Cullity, B.D. and Stock, S.R. "Elements of X-ray Diffraction",
Pearson, 2014.

4. H.L. Bhat, Introduction to Crystal Growth Principlesand Practice
CRC Press, Taylor & Francis Group, Boca Raton, Florida, 2015.

5. B.R. Pamplin, Crystal Growth, Pergamon Press, Oxford, 1975.

REFERENCE
BOOKS

1. Glusker, J.P. and Trueblood, K.N. Crystal Structure Analysis: A
Primer", Oxford University, Press, New York, 1994.

2. Ladd, M.F.C. and Palmer, R.A., "Structure Determination by X-ray
Crystallography", Plenum Press, New York, 3rd Edition, 1993.

3. Stout, G.H. and Jensen, L."X-ray Structure Determination, A
Practical Guide", Macmillan:, New York, 1989.

4. Woolfson, M.M. "An Introduction to X-ray Crystallography"
Cambridge University Press, New York, 1997.

5. Sam Zhang, Lin Ki, Ashok Kumar, Materials
Characterization Techniques, CRC Press, Taylor & Francis
Group, Boca Raton, Florida, 2009

WEB SOURCES

1.https://archive.nptel.ac.in/courses/112/106/112106227/
https://archive.nptel.ac.in/courses/104/108/104108098/
https://www.digimat.in/nptel/courses/video/102107086/L11.html
https://onlinecourses.nptel.ac.in/noc19_cy35/preview
https://onlinecourses.nptel.ac.in/noc19 _cy35/preview
https://nptel.ac.in/courses/104/104/104104011/

SANANE ol el
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https://www.digimat.in/nptel/courses/video/102107086/L11.html
https://www.digimat.in/nptel/courses/video/102107086/L11.html
https://onlinecourses.nptel.ac.in/noc19_cy35/preview
https://onlinecourses.nptel.ac.in/noc19_cy35/preview
https://nptel.ac.in/courses/104/104/104104011/

COURSE OUTCOMES:
At the end of the course, the student will be ableto:

Understand crystal symmetry and reciprocal lattice concept for X-ray

Cco1 | . ; K2
Diffraction
Gain a working knowledge of X-ray generation, X-ray photography with KLK3

CO2 |Laue, oscillation and moving film methods, and space group ’
Determination

CO3 Get an exposure to crystal structure determination usingprogram K1,K 4
Packages
Understand the instrumentation used for powder diffraction, data K2

CO4 |collection, data interpretation, and structure refinement using Rietveld )

K4

Method
Get an insight into the structural aspects of proteins and nucleic acids,

CO5 s . ) K5
crystallization of proteins and methods to solve protein structures

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; KS - Evaluate;

MAPPING WITH PROGRAMOUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and

program specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and

LOW (1).
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10
Co1 3 3 3 2 3 2 1 2 2 2
CO2 3 3 3 2 2 2 1 2 2 2
CO3 3 3 2 2 2 2 2 2 2 2
CO4 3 2 2 2 2 2 2 2 2 2
CO5 3 2 2 2 2 2 2 2 2 2
PSO1 | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
Co1 3 3 3 2 3 2 1 2 2 2
CO2 3 3 3 2 2 2 1 2 2 2
COo3 3 3 2 2 2 2 2 2 2 2
CO4 3 2 2 2 2 2 2 2 2 2
CO5 3 2 2 2 2 2 2 2 2 2
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Pre-Requisites

Knowledge of semiconductor devices, basic concepts of digital and analog electronics

Learning Objectives

> To introduce the basic building blocks of linear integrated circuits.
> To teach the linear and non-linear applications of operational amplifiers.
> To introduce the theory and applications of PLL.
> To introduce the concepts of waveform generation and introduce one special
function ICs.

> Exposure to digital IC*s
UNITS Course Details
UNIT I:

INTEGRATED Introduction, Classification of IC*s, basic information of Op-Amp 741
CIRCUITSAND | and its features, the ideal Operational amplifier, Op-Amp internal
OPERATIONAL | circuit and Op-Amp. Characteristics.

AMPLIFIER
LINEAR APPLICATIONS OF OP-AMP: Solution to simultaneous
equations and differential equations, Instrumentation amplifiers, V tol
UNIT II: and I to V converters.
APPLICATIONS | NON-LINEAR APPLICATIONS OF OP-AMP:
OF OP-AMP Sample and Hold circuit, Log and Antilog amplifier, multiplier and
divider, Comparators, Schmitt trigger, Multivibrators, Triangular and
Square waveform generators.
ACTIVE FILTERS: Introduction, Butterworth filters — 1st order, 2nd
UNIT III: order low pass and high pass filters, band pass, band reject and all pass
ACTIVE FILTERS | filters.
& TIMER AND PHASE LOCKED LOOPS: Introductionto IC 555
TIMER AND timer, description of functional diagram, monostable and as table
PHASE LOCKED | operations and applications, Schmitt trigger, PLL - introduction, basic
LOOPS principle, phase detector/comparator, voltage controlled oscillator (IC
566), low pass filter, monolithic PLL and applications of PLL
VOLTAGE REGULATOR: Introduction, Series Op-Amp regulator,
IC Voltage Regulators, IC 723 general purpose regulators, Switching
UNIT IV: Regulator.
REGULAao | D to A AND A to D CONVERTERS: Introduction, basic DAC
D to A AND A to D techniques -weighted resistor DAC, R-2R ladder DAC, inverted R- 2R
CONVERTERS DAC, A to D converters -parallel comparator type ADC, counter type

ADC, successive approximation ADC and dual slope ADC,DAC and
ADC Specifications.
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CMOS LOGIC: CMOS logic levels, MOS transistors, Basic CMOS Inverter,

UNIT V: NAND and NOR gates, CMOS AND-OR-INVERT and OR-AND-INVERT
CMOS LOGIC, . . . . .
COMBINATIONA gates, implementation of any function using CMOS logic.

L CIRCUITS COMBINATIONAL CIRCUITS USING TTL 74XX
USING TTL 74XX ICs: Study of logic gates using 74XX ICs, Four-bit parallel adder (IC 7483),
ICs Comparator (IC 7485), Decoder (IC 74138, IC 74154),
& BCD to 7-segment decoder (IC7447), Encoder (IC74147), Multiplexer
SEQUENTIAL (IC74151), Demultiplexer (IC 74154). o
CIRCUITS USING SEQUENTIAL CIRCUITS USING. TTL 74XX ICs.'th Flops (IC
TTL 74XX ICs 7474, 1C 7473), Shift Registers, Universal Shift Register (IC 74194),
4- bit asynchronous binary counter (IC 7493).
Expert Lectures, Online Seminars - Webinars on Industrial Interactions/Visits,
UNIT VI: . o S .
Competitive Examinations, Employable and Communication Skill
PROFESSIONAL Enhancement, Social Accountability and Patriotism
COMPONENTS ’
. . Knowledge ,Problem Solving ,Analytical Ability Professional
Skill Acquired Competet%cy,Profession Comgmunicgtion and Tra}lllsferrable skills
1. D. Roy Choudhury, Shail B. Jain (2012), Linear Integrated Circuit, 4th
edition, New Age International Pvt. Ltd., NewDelhi, India
2. Ramakant A. Gayakwad, (2012), OP-AMP and Linear Integrated Circuits,
4th edition, Prentice Hall / Pearson Education, New Delhi.
3. B.L. Theraja and A.K. Theraja, 2004, A Textbook of Electrical
technology, S. Chand & Co.
4. V.K. Mehta and Rohit Mehta, 2008, Principles of Electronics,
TEXT BOOKS S. Chand & Co, 12th Edition.
5. V. Vijayendran, 2008, Introduction to Integrated electronics (Digital &
Analog), S. Viswanathan Printers & PublishersPrivate Ltd, Reprint.V.
1. Sergio Franco (1997), Design with operational amplifiers and analog
integrated circuits, McGraw Hill, New Delhi.
2.Gray, Meyer (1995), Analysis and Design of Analog Integrated Circuits,
Wiley International, New Delhi.
REFERENCE 3.Malvino and Leach (2005), Digital Principlesand Applications 5th
BOOKS Edition, Tata McGraw Hill, New Delhi

4.Floyd, Jain (2009), Digital Fundamentals, 8th edition, Pearson
Education, New Delhi.

5.Integrated Electronics, Millman & Halkias, Tata McGraw Hill,
17th Reprint (2000)

WEB SOURCES

1. https://nptel.ac.in/course.html/digital circuits/

2. https://nptel.ac.in/course.html/electronics/operationalamplifier/

3. https://www.allaboutcircuits.com/textbook/semiconductors/chp-7/field-
effect-controlled-thyristors/

4.  https://www.electrical4u.com/applications-of-op-amp/

5. https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/
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https://nptel.ac.in/course.html/digital%20%20circuits/
https://nptel.ac.in/course.html/electronics/operational%20amplifier/
https://nptel.ac.in/course.html/electronics/operational%20amplifier/
https://www.allaboutcircuits.com/textbook/semiconductors/chpt-7/field-effect-controlled-thyristors/
https://www.allaboutcircuits.com/textbook/semiconductors/chpt-7/field-effect-controlled-thyristors/
https://www.allaboutcircuits.com/textbook/semiconductors/chpt-7/field-effect-controlled-thyristors/
https://www.electrical4u.com/applications-of-op-amp/
https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/
https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/

COURSE OUTCOMES:

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

Col Learn about the basic concepts for the circuit configuration for the design K1,
of linear integrated circuits and develops skill to solve problems K5
CO2 Develop skills to design linear and non-linear applications circuits using K3
Op-Amp and design the active filters circuits.
CO3 Gain knowledge about PLL, and develop the skills to design the simple K1,
circuits using IC 555 timer and can solve problems related to it. K3
CO4 | Learn about various techniques to develop A/D and D/A converters. K2
Acquire the knowledge about the CMOS logic, combinational and K1,
COs et
sequential circuits K4
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 —Evaluate

MAPPING WITH PROGRAMOUTCOMES:
Map course outcomes (CO) for each course with program outcomes (PO) and program
specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10
Co1 3 3 3 3 2 2 3 3 3 2
CcO2 3 3 3 3 1 3 3 3 2 1
Co3 3 3 3 3 1 3 3 3 2 1
CO4 3 3 3 3 1 3 3 3 2 1
CO5 3 3 3 2 1 1 2 3 2 1
PSO1 | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8 | PSO9 | PSO10
Co1 3 3 3 3 2 2 3 3 3 2
CO2 3 3 3 3 1 3 3 3 2 1
CO3 3 3 3 3 1 3 3 3 2 1
CO4 3 3 3 3 1 3 3 3 2 1
COs5 3 3 3 2 1 1 2 3 2 1
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Pre-Requisites

Skill in mathematics and mechanics

Learning Objectives

> To give an introduction to students in the areas of general relativity and cosmology

UNITS Course Details
Tensors in index notation - Kronecker and Levi Civita tensors - inner
and outer products - contraction - symmetric and antisymmetric
UNIT I: tensors - quotient law - metric tensors - covariant andcontravariant
TENSORS tensors - vectors - the tangent space - dual vectors - tensors - tensor
products - the Levi-Civita tensor - tensors in
Riemann spaces
Vector-fields, tensor-fields, transformation of tensors - gradient and
UNIT I: Laplace operator in general coordinates - covariant derivatives and
TENSORS FIELD | Christoffel connection - Elasticity: Field tensor - field energy tensor
- strain tensor - tensor of elasticity- curvature tensor
The spacetime interval - the metric - Lorentz transformations -space-
time diagrams - world-lines - proper time - energy- momentum vector
- energy-momentum tensor - perfect fluids - energy-momentum
UNIT III: . .
GENERAL conservation - parallel transport - the parallel propagator - geodesics
- affine parameters - the Riemann curvature
RELATIVITY tensor - symmetries of the Riemann tensor - the Bianchiidentity
Ricci and Einstein tensors - Weyl tensor - Killing vectors - the
Principle of Equivalence - gravitational redshift - gravitation asspace-
UNITIV: time curvature - the Newtonian limit - physics in curvedspace-time -
TENSOR IN Einstein's equations - the Weak Energy Condition - causality -
RELATIVITY spherical symmetry - the Schwarzschild metric - perihelion
precession
Expansion of the Universe - thermal history - and the standard
cosmological model - Friedmann - Robertson-Walker type models of
the Universe - Primordial inflation and the theory of cosmological
UNIT V: fluctuations - Theory and observations of the cosmic microwave
COSMOLOGY | background and of the large-scale structure of the Universe - Dark

matter and dark energy - theoretical questions and
observational evidence - inflation - origin of galaxies and other open
problems
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UNIT VI:
PROFESSIONAL
COMPONENTS

Expert Lectures, Online Seminars - Webinars on Industrial
Interactions/Visits, Competitive Examinations, Employable and
Communication Skill Enhancement, Social Accountability and
Patriotism

TEXT BOOKS

L

2

3.

M. R. Spiegel, Vector Analysis, Schaum’a outline series,
McGraw Hill, New York, 1974.

James Hartle, Gravity: An introduction to Einstein's general
relativity, San Francisco, Addison-Wesley, 2002

Sean Carroll, Spacetime and Geometry: An Introduction to
General Relativity, (Addison-Wesley, 2004).

Jerzy Plebanski and Andrzej Krasinski, An Introduction to

General Relativity and Cosmology, Cambridge University Press

2006

Meisner, Thorne and Wheeler: Gravitation W. H. Freeman &

Co., San Francisco 1973

REFERENCE
BOOKS

Robert M. Wald: Space, Time, and Gravity: the Theory of the
Big Bang and Black Holes, Univ. of Chicago Press.

J. V. Narlikar, Introduction to Cosmology, Jones & Bartlett 1983
Steven Weinberg, Gravitation and Cosmology, New York,
Wiley, 1972.

Jerzy Plebanski and Andrzej Krasinski, An Introduction to
General Relativity and Cosmology, Cambridge University Press
2006

R Adler, M Bazin& M Schiffer, Introduction to General
Relativity

WEB SOURCES

. http://www.fulviofrisone.com/attachments/article/486/A%

20First%20Course%20In%20General%20Relativity%o2-
%20Bernard%?20F.Schutz.pdf
https://link.springer.com/book/9780387406282

. https://ocw.mit.edu/courses/8-962-general-relativity-spring-

2020/resources/lecture-18-cosmology-i/
https://arxiv.org/abs/1806.10122
https://uwaterloo.ca/applied-mathematics/future-
undergraduates/what-you-can-learn-applied-
mathematics/relativity-and-cosmology

COURSE OUTCOMES:

At the end of the course, thestudent will be able to:

CO1 |Skillfully handle tensors K1
Understanding of the underlying theoretical aspects of general relativity

CcO2 K2
and cosmology

CO3 |Gain knowledge on space time curvature K1

CO4 |Equipped to take up research in cosmology 1121’

CO5 |Confidently solve problems using mathematical skills KS

K1- Remember; K2 — Understand; K3 - Apply; K4 - Analyze; KS - Evaluate;
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http://www.fulviofrisone.com/attachments/article/486/A%20First%20Course%20In%20General%20Relativity%20-%20Bernard%20F.Schutz.pdf
http://www.fulviofrisone.com/attachments/article/486/A%20First%20Course%20In%20General%20Relativity%20-%20Bernard%20F.Schutz.pdf
http://www.fulviofrisone.com/attachments/article/486/A%20First%20Course%20In%20General%20Relativity%20-%20Bernard%20F.Schutz.pdf
https://link.springer.com/book/9780387406282
https://ocw.mit.edu/courses/8-962-general-relativity-spring-2020/resources/lecture-18-cosmology-i/
https://ocw.mit.edu/courses/8-962-general-relativity-spring-2020/resources/lecture-18-cosmology-i/
https://arxiv.org/abs/1806.10122
https://uwaterloo.ca/applied-mathematics/future-undergraduates/what-you-can-learn-applied-mathematics/relativity-and-cosmology
https://uwaterloo.ca/applied-mathematics/future-undergraduates/what-you-can-learn-applied-mathematics/relativity-and-cosmology
https://uwaterloo.ca/applied-mathematics/future-undergraduates/what-you-can-learn-applied-mathematics/relativity-and-cosmology
https://uwaterloo.ca/applied-mathematics/future-undergraduates/what-you-can-learn-applied-mathematics/relativity-and-cosmology

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program

specific outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10
Co1 3 3 1 3 2 3 2 2 2 2
CcO2 3 3 1 3 2 3 2 2 2 2
Co3 3 2 1 2 1 2 1 1 3 2
CO4 3 2 1 2 1 2 1 1 3 2
COs5s 3 2 1 2 1 2 1 1 3 2
PSO1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSO8 | PSO9 [ PSO10
Co1 3 3 1 3 2 3 2 2 2 2
CO2 3 3 1 3 2 3 2 2 2 2
Co3 3 2 1 2 1 2 1 1 3 2
CO4 3 2 1 2 1 2 1 1 3 2
CO5 3 2 1 2 1 2 1 1 3 2
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