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J C BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA,
FARIDABAD

VISION

“J.C BOSE University of Science and Technology, YMCA, Faridabad aspires to be a nationally
and internationally acclaimed leader in technical and higher education in all spheres which
transforms the life of students through integration of teaching, research and character building.”

MISSION

e To contribute to the development of science and technology by synthesizing teaching,
research and creative activities.

e To provide an enviable research environment and state-of-the art technological exposure to
its Scholars.

e To develop human potential to its fullest extent and make them emerge as world class leaders
in their professions and enthuse them towards their social responsibilities.



DEPARTMENT OF PHYSICS

VISION

A department that can effectively harness its multidisciplinary strengths to create an
academically stimulating atmosphere; evolving into a well-integrated system that synergizes the
efforts of its competent faculty towards imparting intellectual confidence that aids
comprehension and complements the spirit of inquiry.

MISSION

e To create well-rounded individuals ready to comprehend scientific and technical challenges
offered in the area of specialization.

e To counsel the students so that the roadmap becomes clearer to them and they have the zest
to turn the blueprint of their careers into a material reality.

e To encourage critical thinking and develop their research acumen by aiding the nascent
spirit for scientific exploration.

e Help them take economic, social, legal and political considerations when visualizing the role
of technology in improving quality of life.

e To infuse intellectual audacity that makes them take bold initiatives to venture into
alternative methods and modes to achieve technological breakthroughs.



B.Sc. (Hons.) Physics

Physics is the most fundamental of the sciences. New concepts, such as Quantum Mechanics and
Relativity, are introduced at the degree level in order to understand nature at the deepest level.
These theories have profound philosophical implications because they challenge our view of the
everyday world. At the same time, they have a huge impact on society since they underpin the
technological revolution. While studying one of the most intellectually satisfying disciplines, you
will acquire transferable skills including numeracy, problem-solving, an ability to reason clearly
and communicate well. Core physics topics include Newtonian Dynamics, Wave Phenomena,
The Material Universe, Working with Physics, Practical Physics and Maths for Physics,
Electromagnetism, Condensed Matter, Quantum and Atomic Physics and Nuclear and Particle
Physics.

A wide range of options is available including Medical Physics, Astronomy, Statistical, and
Low-Temperature Physics, and Surface Physics. You will also take Mathematics, Computing,
and Experimental Physics modules in support of these studies. The programme includes a one-

semester project in one of the research groups.

Aims of the bachelor's degree programme in Physics with honours

The overall aims of the bachelor's honors degree programme in physics are to:

e Producing graduates who are well-grounded in the fundamentals of Physics and acquisition
of the necessary skills, in order to use their knowledge in Physics in a wide range of
practical applications.

e Developing creative thinking and the power of imagination to enable the graduates to work
in research in academia and industry for broader application.

e Accommodating their relevant fields in allied disciplines and allowing the graduates of
Physics to fit into the interdisciplinary environment.

e Relating the training of Physics graduates to the employment opportunities within the
country.

It also promotes research and creative activities of students by providing exposure to the realm of
physical science and technical expertise. The B.Sc. (Hons.) programme in physics is designed to
provide a thorough basic knowledge in physics at the undergraduate level. Apart from the
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general topics in physics, many of the new topics included in the syllabus keep the students
abreast with the latest developments taking place in the field. Also, the experiments chosen for
each practical course are such that they bring out the concept of application of the theory in a
practical situation. It also helps in creative thinking and self-learning.



PROGRAM OUTCOMES OF UG PROGRAM OF FACULTY OF

SCIENCES
PO1 Disciplinary Capable of demonstrating comprehensive knowledge and
knowledge understanding of one or more disciplines that form a part of an
undergraduate programme of study.
PO2 Communication Ability to express thoughts and ideas effectively in writing and orally;

Skills

Communicate with others using appropriate media; confidently share
one“s views and express herself/himself; demonstrate the ability to
listen carefully, read and write analytically, and present complex
information clearly and concisely to different groups.

PO3

Critical thinking

Capability to apply analytic thought to a body of knowledge; analyze
and evaluate evidence, arguments, claims, beliefs on the basis of
empirical evidence; identify relevant assumptions or implications;
formulate coherent arguments; critically evaluate practices, policies,
and theories by following a scientific approach to knowledge
development.

PO4

Problem solving

Capacity to extrapolate from what one has learned and apply their
competencies to solve different kinds of non-familiar problems, rather
than replicate curriculum content knowledge; and apply one“s learning
to real-life situations.

PO5

Analytical reasoning

Ability to evaluate the reliability and relevance of evidence; identify
logical flaws and holes in the arguments of others; analyze and
synthesize data from a variety of sources; draw valid conclusions and
support them with evidence and examples, and address opposing
viewpoints.

PO6

Research-related
skills

A sense of inquiry and capability for asking relevant/appropriate
questions, problematizing, synthesizing, and articulating; Ability to
recognize cause-and-effect relationships, define problems, formulate
hypotheses, test hypotheses, analyze, interpret and draw conclusions
from data, establish hypotheses, predict cause-and-effect relationships;
ability to plan, execute and report the results of an experiment or
investigation.




PO7

Cooperation/Teamwo
rk

Ability to work effectively and respectfully with diverse teams;
facilitate cooperative or coordinated effort on the part of a group, and
act together as a group or a team in the interests of a common cause
and work efficiently as a member of a team.

PO8

Scientific reasoning

Ability to analyze, interpret and draw conclusions from
quantitative/qualitative data; and critically evaluate ideas, evidence,
and experiences LOCF 4 from an open-minded and reasoned
perspective.

PO9

Reflective thinking

Critical sensibility to lived experiences, with self-awareness and
reflexivity of both self and society.

PO10

Information/digital
literacy

Capability to use ICT in a variety of learning situations, demonstrate
ability to access, evaluate, and use a variety of relevant information
sources; and use appropriate software for analysis of data.

PO11

Self-directed learning

Ability to work independently, identify appropriate resources required
for a project, and manage a project through to completion.

PO12

Multicultural
competence

Possess knowledge of the values and beliefs of multiple cultures and a
global perspective; and capability to effectively engage in a
multicultural society and interact respectfully with diverse groups.

PO13

Moral and ethical
awareness/reasoning

Ability to embrace moral/ethical values in conducting one“s life,
formulate a position/argument about an ethical issue from multiple
perspectives, and use ethical practices in all work. Capable of
demonstrating the ability to identify ethical issues related to one*s
work, avoid unethical behavior such as fabrication, falsification, or
misrepresentation of data or committing plagiarism, not adhering to
intellectual  property rights; appreciating environmental and
sustainability issues; and adopting objective, unbiased and truthful
actions in all aspects of work.

PO14

Leadership
readiness/qualities

Capability for mapping out the tasks of a team or an organization, and
setting direction, formulating an inspiring vision, building a team who
can help achieve the vision, motivating and inspiring team members to
engage with that vision, and using management skills to guide people
to the right destination, in a smooth and efficient way.




PO15

Lifelong learning

Ability to acquire knowledge and skills, including ,,learning how to
learn®, that is necessary for participating in learning activities
throughout life, through self-paced and self-directed learning aimed at
personal development, meeting economic, social, and cultural
objectives, and adapting to changing trades and demands of the
workplace through knowledge/skill development/reskilling.




Program Specific Outcomes (PSOs)

The program specific outcomes (PSO’s) are the statement of competencies/abilities that
describes the knowledge and capabilities of the post-graduate will have by the end of program
studies.

After successful completion of B. Sc. (H) Physics program, the students will be able to

PSO1 | Demonstrates (i) a fundamental/systematic or coherent understanding of the
academic field of Physics, its different learning areas and applications, and its
linkages with related disciplinary areas/subjects; (ii) Demonstrate procedural
knowledge that creates different types of professionals related to the
disciplinary/subject area of Physics, including professionals engaged in research and
development, teaching and government/public service; (iii) Demonstrate skills in
areas related to one’s specialisation area within the disciplinary/subject area of
Physics and current and emerging developments in the field of Physics.

PSO2 | Demonstrates the ability to use Physics skills such as formulating and tackling
Physics-related problems and identifying and applying appropriate physical
principles and methodologies to solve a wide range of problems associated with
Physics.

PSO3 | Plan and execute physics-related experiments or investigations, analyse and interpret
data/information collected using appropriate methods, including the use of
appropriate software such as programming languages and purpose-written packages,
and report accurately the findings of the experiment/investigations while relating the
conclusions/findings to relevant theories of Physics.
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Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER |
Subject Code | Title L T |P Internal End-semester |Total |Credits Category
Assessment | Examination Code

Discipline Core Course (DCC) — Compulsory

BPH-101A Mathematical 4 0 |0 25 75 100 |4 DCC
Physics-I

BPH-102A Mechanics 4 0 |0 25 75 100 |4 DCC

BPH-103A Mathematical 0 0 |4 15 35 50 2 DCC
Physics-1 Lab

BPH-104A Mechanics Lab 0 0 |4 15 35 50 2 DCC

Ability Enhancement Compulsory Course (AECC) — Compulsory

BENG-101A |English 2 o Jo |25 |75 |100 |2 AEC

Open Elective Course (OEC-I) - Select 1-paper & respective Lab (if any) of the following 4-disciplines

OMTH-101A [Calculus 5 1 |0 25 75 100 |6 OEC

OELC-101A |Electronic circuit & |4 0 |0 25 75 100 |4 OEC
PCB Designing

OCSC-101A |Introduction to 4 0 |0 25 75 100 |4 OEC
Programming

OCHE-101A |Inorganic 4 0 |0 25 75 100 |4 OEC
Chemistry

OELC-102A |Electronic circuit & |0 0 |4 15 35 50 2 OEC
PCB Designing
Lab

OCSC-102A | Introduction to 0 0 |4 15 35 50 2 OEC
Programming Lab

OCHE-102A |Inorganic 0 0 |4 15 35 50 2 OEC
Chemistry Lab

Massive Open Elective Course (MOOC)*- Online Compulsory Course in any one semester from

Sem-I to Sem-V

XXX

|MooC

la56 o |o

|25

75

100

4/6

MOOC

Total Credits

20

*The students have to pass at least one mandatory MOOC course with 4-6 credits (12-16 weeks) from the

list given on the Swayam portal or the list given by the department/ university from 1% semester to 3"

semester as notified by the university. (Instructions to students overleaf)
L — Lecture; T - Tutorial; P - Practical




B.Sc. (H) Physics

Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER 11

Subject Code | Title L |T |P Internal End- Total Credits Category
Assessmen | semester Code
t Examinati
on

Discipline Core Course (DCC) — Compulsory

BPH-201A Electricity & 4 |0 |0 25 75 100 4 DCC
Magnetism

BPH-202A Waves & Optics 4 |0 25 75 100 4 DCC

BPH-203A Electricity & 0 |0 15 35 50 2 DCC
Magnetism Lab

BPH-204A Waves & Optics Lab [0 [0 |4 15 35 50 2 DCC

Ability Enhancement Compulsory Course (AECC) — Compulsory

BEVS-101A |Environmental 2 |0 |0 25 75 100 2 AEC
Science

Open Elective Course (OEC-2) - Select 1- paper & respective Lab (if any) of the following 4-disciplines

OMTH-201A |Linear Algebra 5 (1 |0 25 75 100 6 OEC

OELC-201A [Instrumentation 4 (0 |0 25 75 100 4 OEC

OCSC-201A |Introduction to 4 10 |0 25 75 100 4 OEC
Database System

OCHE-201A |Physical Chemistry |4 |0 25 75 100 OEC

OELC-202A |Instrumentation Lab [0 |0 15 35 50 OEC

OCSC-202A | Introduction to 0 |0 15 35 50 OEC
Database System Lab

OCHE-202A | Physical Chemistry [0 [0 |4 15 35 50 2 OEC
Lab

Massive Open Elective Course (MOOC) — Online Compulsory Course in any one semester from Sem-I to Sem-V

XXX |MooC l46 [0 |0 |25 |75 |00 |4 MOOC
Mandatory Audit Course (MAC)

XXX | Audit Courses# 2 Jo |o | 25 | 75 100 |0 AUD
Total Credits 20

# As per the list provided by the University site




B.Sc. (H) Physics

Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER 111

Subject Code | Title L |T |P [Internal End-semester | Total |[Credits |Category
Assessment | Examination Code

Discipline Core Course (DCC) — Compulsory

BPH-301A Mathematical 4 10 |0 |25 75 100 4 DCC
Physics-I1

BPH-302A Thermal Physics 4 |0 [0 (25 75 100 4 DCC

BPH-303A Analog Systems & 4 |0 [0 |25 75 100 4 DCC
Applications

BPH-304A Mathematical 0 |0 (4 |15 35 50 2 DCC
Physics-11 Lab

BPH-305A Thermal PhysicsLab [0 [0 |4 |15 35 50 DCC

BPH-306A Analog Systems & 0 |0 |4 |15 35 50 DCC
Applications Lab

Skill Enhancement Course (SEC) — Select 1-paper and respective lab out of the following

SECP-01A Computational Physics [2 |0 [0 |25 75 100 2 SEC
Skills

SECP-02A Electrical Circuits & |2 [0 |0 |25 75 100 2 SEC
Network Skills

SECP-03A Basic Instrumentation |2 |0 |0 |25 75 100 2 SEC
Skills

SECP-04A Computational Physics [0 |0 |2 |15 35 50 0 SEC
Skills Lab

SECP-05A Electrical Circuits& |0 [0 |2 |15 35 50 0 SEC
Network Skills Lab

SECP-06A Basic Instrumentation |0 |0 |2 |15 35 50 0 SEC
Skills Lab

SECP-07A Renewable Energyand |2 |0 |0 |25 75 100 2 SEC
Energy Harvesting

SECP-08A Renewable Energy and |0 [0 |2 |15 35 50 0 SEC
Energy Harvesting Lab

Open Elective Course (OEC-3) — Select 1- paper & respective Lab(if any) of the following 4-disciplines

OMTH-301A |Differential Equations |5 |1 |0 |25 75 100 6 OEC

OELC-301A |Communication 4 |0 [0 (25 75 100 4 OEC
Systems

OCSC-301A [Computer Networks & |4 [0 |0 |25 75 100 4 OEC
Internet Technology

OCHE-301A |Organic Chemistry 4 |0 |0 (25 75 100 4 OEC

OELC-302A | Communication 0 |0 |4 |15 35 50 2 OEC

Systems Lab
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OCSC-302A | Computer Networks & [0 [0 |4 |15 35 50 2 OEC
Internet Technology
Lab

OCHE-302A | Organic Chemistry 0 |0 |4 |15 35 50 2 OEC
Lab

Massive Open Elective Course (MOOC) — Online Compulsory Course in any one semester from Sem-I to Sem-V

XXX MOOC 4/ |0 |0 |25 75 100 4/6 MOOC

6
Total Credits 26




B.Sc. (H) Physics

Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER IV

Subject Code | Title L T |P Internal End- Total Credits Category
Assessment [ semester Code
Examinati
on

Discipline Core Course (DCC) — Compulsory

BPH-401A |Mathematical 4 0 |0 25 75 100 4 DCC
Physics-111

BPH-402A |Elements of Modern |4 0 |0 25 75 100 4 DCC
Physics

BPH-403A [Digital Systems & (4 0 |0 25 75 100 4 DCC
Applications

BPH-404A | Mathematical 0 0 |4 15 35 50 2 DCC
Physics-111 Lab

BPH-405A | Elements of Modern |0 0 |4 15 35 50 2 DCC
Physics Lab

BPH-406A [Digital Systems & [0 0 |4 15 35 50 2 DCC
Applications Lab

Skill Enhancement Course (SEC) — Select 1-paper and respective Lab out of the following (not opted in Sem-I11)

SECP-01A | Computational 2 0 |0 25 75 100 2 AEEC
Physics Skills

SECP-02A | Electrical Circuits & |2 0 |0 25 75 100 2 AEEC
Network Skills

SECP-03A |Basic 2 0 |0 25 75 100 2 AEEC
Instrumentation
Skills

SECP-04A | Computational 0 0 |2 15 35 50 0 SEC
Physics Skills Lab

SECP-05A | Electrical Circuits & |0 0 |2 15 35 50 0 SEC
Network Skills Lab

SECP-06A |Basic 0 0 |2 15 35 50 0 SEC
Instrumentation
Skills Lab

SECP-07A |Renewable Energy |2 0 |0 25 75 100 2 SEC
and Energy
Harvesting

SECP-08A |Renewable Energy |0 0 |2 15 35 50 0 SEC
and Energy

Harvesting Lab
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Open Elective Course (OEC-3) — Select 1- paper & respective Lab (if any) of the following 4-disciplines

OMTH-401A | Numerical 5 1 |0 25 100 100 6 OEC
Methods

OELC-401A |Microprocessor & |4 0 |0 25 75 100 4 OEC
Microcontroller
Systems

OCSC-401A |Information 4 0 |0 25 75 100 4 OEC
Security

OCHE-401A | Spectroscopy 4 0 |0 25 75 100 OEC

OELC-402A | Microprocessor & |0 0 |4 15 35 50 2 OEC
Microcontroller
Systems Lab

OCSC-402A | Information 0 0 |4 15 35 50 2 OEC
Security Lab

OCHE-402A |Spectroscopy Lab |0 0 |4 15 35 50 2 OEC

Massive Open Elective Course (MOOC) — Online Compulsory Course in any one semester from Sem-I to Sem-V

XXX |mooc lae Jo Jo |25 75 100 |46 MOOC

Total Credits 26




B.Sc. (H) Physics

Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER V

Subject Title L T |P Internal End-semester |Total |Credits Category

Code Assessment | Examination Code

Discipline Core Course (DCC) — Compulsory

BPH-501A [Quantum 4 0 |0 25 75 100 |4 DCC
Mechanics &
Applications

BPH-502A |Solid State 4 0 |0 25 75 100 |4 DCC
Physics

BPH-503A | Quantum 0 0 |4 15 35 50 2 DCC
Mechanics &
Applications Lab

BPH-504A |Solid State 0 0 |4 15 35 50 2 DCC
Physics Lab

Discipline Elective Course (DEC) select any 2-papers & respective labs (if any) out of the following 3-papers

DECP-501A | Atomic & 5 1 |0 25 75 100 |6 DEC
Molecular Physics

DECP-502A | Experimental 4 0 |0 25 75 100 |4 DEC
Techniques

DECP-503A |Linear Algebra & |5 1 10 25 75 100 |6 DEC
Tensor Analysis

DECP-504A | Experimental 0 0 |4 15 35 50 2 DEC
Techniques Lab

DECP-505A | Biological & 5 1 10 25 75 100 |6 DEC
Medical Physics

DECP-506A | Astronomy & 5 1 10 25 75 100 |6 DEC
Astrophysics

Massive Open Elective Course (MOOC) — Online Compulsory Course in any one semester from Sem-1 to Sem-V

XXX MOOC lars [0 Jo |25 75 100 |4/6 MOOC

Total Credits 24




B.Sc. (H) Physics

Scheme and Syllabus 2021-22

JC BOSE UNIVERSITY OF SCIENCE AND TECHNOLOGY, YMCA, FARIDABAD

DEPARTMENT OF PHYSICS

SCHEME B.SC. (H) PHYSICS

SEMESTER VI
Subject Title L T |P Internal End- Total Credits Category
Code Assessment | semester Code
Examinati
on
Discipline Core Course (DCC) — Compulsory 2-Papers
BPH-601A |Electromagnetic |4 0 |0 25 75 100 4 DCC
Theory
BPH-602A | Statistical 4 0 |0 25 75 100 4 DCC
Mechanics
BPH-603A |Electromagnetic |0 0 |4 15 35 50 2 DCC
Theory Lab
BPH-604A | Statistical 0 0 |4 15 35 50 2 DCC

Mechanics Lab

Discipline Elective Course (DEC)

— Select any 2-papers & respective lab (if any)

out of the following 3-papers

DECP-601A |Nuclear & 5 1 1|0 25 75 100 6 DEC
Particle Physics

DECP-602A | Nano Materials & |4 0 |0 25 75 100 4 DEC
Applications

DECP-603A | Physics of 4 0 |0 25 75 100 6 DEC
Devices &
Communication

DECP-604A | Nano Materials & [0 0 |4 15 35 50 2 DEC
Applications Lab

DECP-605A |Physics of 0 0 |4 15 35 50 2 DEC
Devices &
Communication
Lab

DECP-606A | Classical 5 1 |0 25 75 100 6 DEC
Dynamics

Total Credits 24

Grand Total Credits: 144/146 [140 + 4/6 (for MOOC Course)]

NOTE: 1. Discipline Elective Course (DEC) papers may be added or deleted as per UGC guidelines.
2. Skill Enhancement Course (SEC) papers may be added or deleted as per UGC guidelines.
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Instructions to the students regarding MOOC

1. Two types of courses will be circulated: branch-specific and general courses from the website
https://swayam.gov.in in June and November every year for the forthcoming semester.

2. The department coordinators will be the course coordinators of their respective departments.

3. Every student has to pass a selected MOOC course within the duration as specified below:

Programme Duration

B. Tech. Sem. | to Sem. VII
M.Sc./M.Tech./MA/MBA Sem. 1 to Sem. 11
B.Sc./MCA Sem. | to Sem. V

The passing of a MOOC course is mandatory for the fulfillment of the award of the degree of concerned
programme.

4. A student has to register for the course for which he is interested and eligible which is approved by the
department with the help of the course coordinator of the concerned department.

5. A student may register in the MOOC course of any programme. However, a UG student will register only
in UG MOOC courses and a PG student will register in only PG MOOC courses.

6. The students must read all the instructions for the selected course on the website, get updated with all key
dates of the concerned course, and must inform his/her progress to their course coordinator.

7. The student has to pass the exam (online or pen-paper mode as the case may be) with at least 25% marks.

8. The students should note that there will be a weightage of Assessment/quiz etc. and final examination
appropriately as mentioned in the instructions for a particular course.

9. A student must claim the credits earned in the MOOC course in his/her mark sheet in the examination
branch by forwarding his/her application through the course coordinator and chairperson.


https://swayam.gov.in/

B.Sc. (H) Physics Scheme and Syllabus 2021-22

Syllabus of B.Sc. (H) Physics
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B.Sc. (H) Physics Scheme and Syllabus 2021-22

Discipline Core Course (DCC)

B.Sc. (H) PHYSICS SEMESTER |
CODE: BPH-101A
SUBJECT NAME: MATHEMATICAL PHYSICS-I
NO. OF CREDITS: 4

SESSIONAL 25
L T P FINAL EXAM 275
4 0 0 TOTAL : 100

NOTE: Question paper will have two parts. Part-A is compulsory and contains 10 questions each
of 1.5 marks covering the entire syllabus. Part-B has 6 questions each of 15 marks and students
are required to attempt any four questions from this part.

COURSE OUTCOMES:

After the completion of this course, the learner will be able to:

BPH101A.1  Revise the knowledge of calculus, vectors and vector calculus.
BPH101A.2  Solve problems based on calculus, vectors and vector calculus.

BPH101A.3 Use of fundamentals of calculus, vectors and vector calculus for various
problems in physics.

BPH101A.4  Learn the curvilinear coordinates which have applications in problems with
spherical and cylindrical symmetries.

BPH101A.5  Understand the Dirac delta function and its properties.

BPH101A.6  Analyze the transformation equations relating cartesian, spherical and
cylindrical coordinate systems.

UNIT-I
Calculus: Plotting of functions. Approximation: Taylor and binomial series (statements only).
First Order differential. Equations exact and inexact differential equations and Integrating Factor.

Second-Order Differential equations: Homogeneous Equations with constant coefficients.
Wronskian and general solution. Particular Integral with operator method, method of
undetermined coefficients, and variation method of parameters. (12 Lectures)

UNIT-II

Vector Algebra: Properties of vectors. Scalar product and vector product, Scalar triple product
and their interpretation in terms of area and volume respectively. Scalar and Vector fields.
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B.Sc. (H) Physics Scheme and Syllabus 2021-22

Vector Calculus: Vector Differentiation: Directional derivatives and normal derivatives.
Gradient of a scalar field and its geometrical interpretation. Divergence and curl of a vector field.
Del and Laplacian operators. Vector identities. (12 Lectures)

UNIT-I1

Vector Integration: Ordinary Integrals of Vectors. Multiple integrals, Jacobian. Notion of
infinitesimal line, surface, and volume elements. Line, surface, and volume integrals of Vector
fields. Flux of a vector field. Gauss’s divergence theorem, Green's and Stokes Theorems, and
their verification (no rigorous proofs). (12 Lectures)

UNIT-IV
Orthogonal Curvilinear Coordinates: Orthogonal Curvilinear Coordinates. Derivation of
Gradient, Divergence, Curl and Laplacian in Cartesian, Spherical and Cylindrical Coordinate
Systems.

Dirac Delta function: Definition of Dirac delta function and simple examples. (12 Lectures)

Reference Books:

1. Mathematical Methods for Physicists, G.B.Arfken, H.J.Weber, F.E.Harris, 1513, 7th Edn.,
Elsevier.
An introduction to ordinary differential equations, E.A. Coddington, 1509, PHI learning
Differential Equations, George F. Simmons, 1507, McGraw Hill.
4. Advanced Engineering Mathematics, D.G. Zill and W.S.Wright, 5 Ed., 1512, Jones and
Bartlett Learning
Mathematical Physics, Goswami, 1st edition, Cengage Learning
Engineering Mathematics, S.Pal and S.C. Bhunia, 1515, Oxford University Press
7. Advanced Engineering Mathematics, Erwin Kreyszig, 1508, Wiley India.

wmn

oo

SUGGESTED WEB SOURCES:

1. NPTEL:: Courses
2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=14
3. https://swayam.gov.in/

MODE OF TRANSACTION: Lecture, demonstration, E-tutoring, discussion, assignments,
quizzes, case study, power point; LMS/ICT Tools: Digital Classrooms, DLMS, ZOOM, G-
Suite, MS Power-Point, Online Resources.
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Mapping of CO and PO for BPH-101A

Course old |l || [ |d|o |®

dla|o || w|lo|rlo|lo|d|ldlg|d|g(g|lo0o|lO0]0O
Outcomes O|0O|lO|O|O|O|O|O|lO|O|O|IOIO|O|IO || |®

a | Qo o o o o o o o o o | oo o o o [a N o N A I
BPH101A.1 3(-2|12|2[3|-|1|2|-|-|-|-1|-1]1-13|2]1
BPH101A.2 3/ -1313(|3[3|-|2|12|-]|2|-|-1]1-1]1-13|3]2
BPH101A.3 3(11(3(3(3 (3|13 |1|2|2|-]12|-11]|3|3]2
BPH101A.4 3(-12(2(2|3|-1|1|-2]|-]|-|-1]1-13|2]1
BPH101A.5 3(-12|2(2|3|-2|1|-2]|-]-|-1]1-13|3]1
BPH101A.6 3(11(3(3(3(3|2|3|1|2|2|-]12|-11]|3|3]2

**Mapping Scale: 1 to 3 (3: Strong correlation; 2: medium correlation; 1: weak correlation)
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B.Sc. (H) PHYSICS SEMESTER |
CODE: BPH-102A
SUBJECT NAME: MECHANICS
NO. OF CREDITS: 4

SESSIONAL 25
L T P FINAL EXAM 275
4 0 0 TOTAL : 100

NOTE: Question paper will have two parts. Part-A is compulsory and contains 10 questions each
of 1.5 marks covering the entire syllabus. Part-B has 6 questions each of 15 marks and students
are required to attempt any four questions from this part.

COURSE OUTCOMES:

After the completion of this course, the learner will be able to:

BPH102A.1  Explain the fundamental concepts of mechanics involving laws of motion and
their application to various dynamical situations, notion of inertial frames and
concept of Galilean invariance.

BPH102A.2  Acquire thorough understanding of work and energy concepts in various
mechanical systems.

BPH102A.3  Understand the analogy and differences between translational and rotational
dynamics, and application of both motions.

BPH102A.4  Describe the principles of elasticity through the study of various elastic
constants.

BPH102A.5  Apply Kepler’s law to describe the motion of planets and satellites in circular
orbit, through the study of the law of Gravitation.

BPH102A.6  lllustrate the special theory of relativity and its effects on mass and energy of a
moving object.

Unit-1

Fundamentals of Dynamics: Reference frames. Inertial frames, Review of Newton’s Laws of
Motion. Galilean transformations. Galilean invariance. Momentum of variable- mass system:
motion of rocket. Dynamics of a system of particles. Centre of Mass. Principle of conservation
of momentum. Impulse.

Work and Energy: Work and Kinetic Energy Theorem. Conservative and non- conservative
forces. Potential Energy. Energy diagram. Stable and unstable equilibrium. Elastic potential
energy. Force as gradient of potential energy. Work & Potential energy. Law of Conservation of
Energy. (12 Lectures)
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Unit-11

Collisions: Elastic and inelastic collisions between particles. Centre of Mass and Laboratory
frames.

Rotational Dynamics: Angular momentum of a particle and system of particles. Torque.
Principle of conservation of angular momentum. Rotation about a fixed axis. Moment of Inertia.
Calculation of moment of inertia for rectangular, cylindrical and spherical bodies. Kinetic energy
of rotation. Motion involving both translation and rotation.

Elasticity: Review of relation between Elastic constants. Twisting torque on a Cylinder or Wire
(only qualitative discussion). (12 Lectures)

Unit-111

Gravitation: Law of gravitation. Gravitational potential energy. Inertial & gravitational mass.
Potential and field due to spherical shell and solid sphere.

Central force Motion: Motion of a particle under a central force field. Two-body problem and
its reduction to one-body problem and its solution. The energy equation and energy diagram.
Kepler’s Laws. Satellite in circular orbit & applications, weightlessness and basic idea of Global
Positioning System (GPS).

Oscillations: Review of SHM (Simple Harmonic Oscillations. Differential equation of SHM
and its solution. Kinetic energy, potential energy, total energy and their time - average values).
(12 Lectures)

Unit-1V

Non-Inertial Systems: Non-inertial frames and fictitious forces. Uniformly rotating frame.
Laws of Physics in rotating coordinate systems. Centrifugal force. Coriolis force and its
applications.

Special Theory of Relativity: Michelson-Morley Experiment and its outcome. Postulates of
Special Theory of Relativity. Lorentz Transformations. Simultaneity and order of events.
Lorentz contraction. Time dilation. Relativistic transformation of velocity, frequency and wave
number. Relativistic addition of velocities. Variation of mass with velocity. Massless Particles.
Mass-energy Equivalence. (12 Lectures)

Reference Books:

1. Introduction to Classical Mechanics, R. G. Takwale, P. S. Puranik, Tata McGraw-Hill.

An introduction to Mechanics, D. Kleppner, R.J. Kolenkow, McGraw-Hill.

Mechanics, Berkeley Physics, vol.1, C. Kittel, W. Knight, et.al., Tata McGraw-Hill.
Fundamentals of Physics, R. Resnick, D. Halliday and J. Walker, Wiley Publications.
Feynman Lecture Series, Vol.l, R.P.Feynman, R.B.Leighton, M.Sands, Pearson Education
Mechanics, D.S. Mathur, S.Chand and Company Limited.

Theoretical Mechanics, M.R. Spiegel, 1506, Tata McGraw Hill.

No ok
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SUGGESTED WEB SOURCES:

1. NPTEL:: Courses
2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=14
3. https://swayam.gov.in/

MODE OF TRANSACTION: Lecture, demonstration, E-tutoring, discussion, assignments,
quizzes, case study, power point; LMS/ICT Tools: Digital Classrooms, DLMS, ZOOM, G-
Suite, MS Power-Point, Online Resources.

Mapping of CO and PO for BPH-102A

Course old |l | | |1 |9 | |m

Al ||| w|jlolr|lo|lo|lag|d|lg|d|9 |9 0]l0|0
Outcomes oO|l0o|l0O|lO0O|lOjO|O|O|O|0O|lOIO OO O ||l |»n

O |ad|ad|ad|d|d|d|jd|jd|a|a|a|ad|ad|a|a|ad|ad
BPH102A.1 3/13(3(3(3|2|2|3|3|3|2|-13|2|3|3|3]2
BPH102A.2 3/13(3(3(3/]2(3|3|3|3|3|-12|3]3]3]3]3
BPH102A.3 3133|3222 ]3|3|3[3|-11]12]3|3]3]|3
BPH102A.4 3131233233 |3|22]|-12]1]3|3]3]|3
BPH102A.5 3133|3213 |3|3|2|2]|-12|2]3|3]3]|3
BPH102A.6 3133|3323 |3|3|2|2|-12|1|3[3]|3]2

**Mapping Scale: 1 to 3 (3: Strong correlation; 2: medium correlation; 1: weak correlation)
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B.Sc. (H) PHYSICS SEMESTER |
CODE: BPH-103A
SUBJECT NAME: MATHEMATICAL PHYSICS —I LAB
NO. OF CREDITS: 2

SESSIONAL 15
L T P FINAL EXAM 135
0 0 4 TOTAL : 50
COURSE OUTCOMES:

After the completion of this course, the learner will be able to:

BPH103A.1  Learn the basics of C/C++ programming language.
BPH103A.2  Learn conditional and unconditional loops and portray their use in various
physics problems.
BPH103A.3  Understand the programming of numerical algebraic methods considering
simple physics equations, in C++ programming language.
BPH103A.4  Solving simple problems with numerical differentiation and integration using
C++ programming language.
BPH103A.5 Learn the generation of random numbers in C++ programming language.
BPH103A.6  Understand the evaluation and plotting of trigonometric functions like sin6,
cos8 and tanf using programming language.
BPH103A.7  Determine computationally the area of BH Hysteresis loop.
BPH103A.8 Compute current values in RC, LC with DC source and analyze radioactive
decay computationally.
Topics Descriptions with Applications
Errors and Error Analysis Truncation and round-off errors, Absolute and relative
errors, Floating-point computations
Introduction to Programming, constants, variables and data
types, operators and Expressions, 1/0 statements, cin and
cout, Decision making and looping statements ( if-statement,
Review of C++ if-else statement, nested if statement, else-if statement,

Programming
fundamentals

ternary operator, goto statement, switch statement,
unconditional and conditional looping, while and do-while
loop, for loop, nested loops, break and continue statements).
Arrays (1D and 2D) and strings, user-defined functions.

Programs: using C++ language | Sum and average of a list of numbers, largest of a given list

of numbers and its location in the list, sorting
of numbers in ascending descending order, Binary search

Random number generation Area of a circle, area of a square, the volume of a sphere,

value of pi
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Solution of Algebraic and
Transcendental equations by
Bisection, Newton Raphson
and Secant methods

Solution of linear and quadratic equation, solving
a=tana; I=1I,(sin o/a)® in optics,

Interpolation by Newton
Gregory Forward and Backward
difference formula, Error
estimation of linear
interpolation

Evaluation of trigonometric functions e.g. sin \, cos |,
tan etc.

Numerical differentiation
(Forward and Backward
difference formula) and
Integration (Trapezoidal and
Simpson rules), Monte Carlo
Method

Given Position with equidistant time data calculate velocity
and acceleration and vice versa. Find the area of the BH
Hysteresis loop

Solution of Ordinary
Differential Equations (ODE)
First-order Differential equation
Euler, modified Euler and
Runge-Kutta (RK) second and
fourth-order methods

First-order differential equation

» Radioactive decay

» Current in RC, LC circuits with DC source
* Newton’s law of cooling

» Classical equations of motion
Attempt following problems using RK 4 order method:

» Solve the coupled differential equations
dx/dt =y +x-x3/3; dyldx = -x
for four initial conditions x(0) = 0, y(0) =-1, -2, -3, -4.

Plot x vs y for each of the four initial conditions on the

same screen for0 <t < 15.

Referred Books:

1. Introduction to Numerical Analysis, S.S. Sastry, 5" Edn., 1512, PHI Learning Pvt. Ltd.

2. Schaum's Outline of Programming with C++. J.Hubbard, 1500, McGraw-Hill Pub.

3. Numerical Recipes in C**: The Art of Scientific Computing, W.H. Press et.al., 2" Edn.,
1513, Cambridge University Press.

4. An introduction to Numerical methods in C**, Brian H. Flowers, 1509, Oxford University

Press.

5. A first course in Numerical Methods, U.M. Ascher & C. Greif, 1512, PHI Learning.
6. Elementary Numerical Analysis, K.E. Atkinson, 3" Edn., 2007, Wiley India Edition.
7. Computational Physics, Darren Walker, 1* Edn., 1515, Scientific International Pvt. Ltd.

SUGGESTED WEB SOURCES:

1. Virtual Labs (vlab.co.in)
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MODE OF TRANSACTION: Demonstration, E-tutoring, discussion; LMS/ICT Tools: Online
Resources.

Mapping of CO and PO for BPH-103A

Course old | || |1 |49 |m
Outcomes O|0Ol0O|0O|lO|lO|O|O|O|lOIO|IO OO0 | | |®»

A |d|d|d|lad|d|d|d|d|d|d|d |d|d |a|a|lda|a
BPH103A.1 3112|233 |3|1|1|3|2|-12]|2|2]|3]|3]2
BPH103A.2 3|11/2|2(3|3|3|2|1|3|2|-|12|2]2]|3]|3]|2
BPH103A.3 3|11/2|2(3|3|3|2|1|3|2|-|12|2]2|3]|3]|2
BPH103A.4 3121313333 |3]2[3|3|-13[3|2]|3]3]3
BPH103A.5 3112|233 |3|2|1|3|2|-]12]|2|2]|3]|3]2
BPH103A.6 3/2|13|3{3|3|3|3]2[3|3|-13[3|2]|3]3]3
BPH103A.7 3/2|12|3|3|3|3|3|1|3|2|-12|2|2]|3]|3]3
BPH103A.8 3/2|12|3|3|3|3|3|1|3|2|-12|2|2]|3]|3]3

**Mapping Scale: 1 to 3 (3: Strong correlation; 2: medium correlation; 1: weak correlation)
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B.Sc. (H) PHYSICS SEMESTER |
CODE: BPH-104A
SUBJECT NAME: MECHANICS LAB
NO. OF CREDITS: 2

SESSIONAL 15
L T P FINAL EXAM 135
0 0 4 TOTAL : 50
COURSE OUTCOMES:

After the completion of this course, the learner will be able to:

BPH104A.1  Precisely measure the various physical parameters involved in mechanics and
be able to compute random errors in these.

BPH104A.2  Compute Height, width and area of a window/Building using sextant.

BPH104A.3  Determination of spring constant by examining the motion of a spring

BPH104A.4  Estimate the moment of inertia of a flywheel.

BPH104A.5 Compute the value of acceleration due to gravity and velocity for a freely
falling body using digital timing technique.

BPH104A.6  Estimate Young’s modulus of a wire by optical lever method.
BPH104A.7  Determine the modulus of rigidity of a wire by Maxwell’s needle method.

BPH104A.8 Calculate the value of acceleration due to gravity using Bar pendulum and
Kater’s Pendulum.

Select at least 06 experiments from the following

1. Measurements of length (or diameter) using vernier caliper, screw gauge and travelling
microscope.

2. To determine the height of a building using a Sextant.

w

To study the Motion of Spring and calculate (a) Spring constant, (b) g and (c) Modulus of
rigidity.

To determine the Moment of Inertia of a Flywheel.

To determine g and velocity for a freely falling body using Digital Timing Technique

To determine the Young's Modulus of a Wire by Optical Lever Method.

To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.

© N o g &

To determine the elastic Constants of a wire by Searle’s method.
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9. To determine the value of g using Bar Pendulum.

10. To determine the value of g using Kater’s Pendulum

Reference Books

1. Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia
Publishing House

th
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4  Edition,
reprinted 1985, Heinemann Educational Publishers

th
3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11 Edn, 1511, Kitab Mahal.

SUGGESTED WEB SOURCES:

1. Virtual Labs (vlab.co.in)

MODE OF TRANSACTION: Demonstration, E-tutoring, discussion; LMS/ICT Tools: Online
Resources.

Mapping of CO and PO for BPH-104A

Course o|ld |l |m | b |d|N | ™

dlN | IS L[|~ | |d|ld|ld|d|d |9 |00 |0
Outcomes O|l0O|l0O|l0O|0O|0O|0O|0O|0O|JO|lO|IOIOO 0O | | |o

A |d|d|d|d|lad|d|d|d|d|ld|d | |ad|a|a|d|ad
BPH104A.1 313(3(3|3|2|3|3[3|2|2|-13]1|3|3|3]3
BPH104A.2 313(3(3|3|2|3|3|2|2|2|-12]2|3|3|3]3
BPH104A.3 313(3(3|3(23|3|2|3|1|-12]2|3|3]|3]3
BPH104A.4 313(3(3|3(23|3[3|2|1|-12]2|3|3]|2]3
BPH104A.5 313(3(3|3(2(3|3|2|3|1|-12]13|3]|3]3
BPH104A.6 313(3(3|3|1(3|3|3|2|2|-11]13|3|2]3
BPH104A.7 3!13(3(3|3|2|3|3|2|2|1|-12]1|3|3|3]3
BPH104A.8 3!13(3(3|3(1(3|3|3|2|1|-12]1|3|3|3]3.3

**Mapping Scale: 1 to 3 (3: Strong correlation; 2: medium correlation; 1: weak correlation)
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Ability Enhancement Compulsory Course (AECC)

B.Sc. (H) PHYSICS SEMESTER |
CODE: BENG-101A
SUBJECT NAME: ENGLISH
NO. OF CREDITS: 2

SESSIONAL 25
L T P FINAL EXAM 75
2 0 0 TOTAL : 100

NOTE: Question paper will h