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1. Introduction:

The NEP-2020 presents a.unique opportunity to transform higher education in India from a

teacher-centric approach to a student-centric one. It emphasizes Outcome Based Education.

wherein Graduate Attributes are the foundation for designing Programs, Courses, and

Supplementary activities. This curriculum framework for B.Sc. (Honours) Physics focuses on
providing students with a solid foundatiqn in tue subject while developing essential skills for
further studies and research. The fiamewérkaims"o equip students with cognitive abilities and

practical skills necessary to excel in diverse professipnal careers in our evolving knowledge-
based society. Additionally, the curriculum aims io maintain global competitiveness by
promoting excellence in Physics knowledge and skills, scientific orientation, problem-solving
abilities, and the cultivation of rational thinking and ethical values in students.

Graduate Attributes in Physics:

Graduates in Physics should demonstrate' the followifig key attributes:

Proficiency in disciplinary knowledge and skills.
Effective communication: skills.
Strong critical thinking and problem-solving abilities.
A curious and inquisitive approach to leaming.
Capability to work •collaboratively in teams.

Competence in project management.
Proficiency in digital and ICT (Information and Communication Technology) usage.
Ethical awareness and reasoning skills.
Appreciation for both national and international perspectives.
A commitment to lifelong leaming and continuous improvement.

Flexibility in Program Design:

The degree programs offer students flexibility in customizing their studies based on their
preferences and requirements. Students can choose from the following options:

Single Major subject/discipline, Generic Electives, Ability Enhancement, Skill
Development, and Vocational courses, including Extracurricular Activities.
One Major subject/discipline and one Minor subject/discipline, along with Generic
Electives,Ability Enhancement, Skill Development, and Vocational courses, including

Extracurricular Activities.
Two Major subjects/disciplines along with Generic Electives, Ability Enhancement,
Skill Development, and Vocational courses, including ExtracurricularActivities.
One Major subject/discipline and one Vocational course along with Generic Electives,
Ability Enhancement, Skill Development, and courses, including Extracurricular
Activities.
One Major Discipline and One Education Discipline along with Generic Electives,
Ability Enhancement, and Skill Development Courses, including Extracurricular
Activities.
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2. Progressive Certificate, Diploma, Bachelor Degree or Bachelor

Degree with Honours Provided at the End of Each Year of Exit of the
Four-year Undergraduate Programme/ Five-year Integrated
Master's Degree Programme

EXIT
OPTIONS

Certificate upon the Successful Completion of the First Year (Two

Semesters) of the multidisciplinary Four-year Undergraduate

Programme/Five-year Integrated Master's Degree Programme

Diploma upon the Successful Completion of the Second Year (Four

Semesters) of the multidisciplinary Four-year Undergraduate

Programme/Five-year Integrated Master's Degree Programme

Basic Bachelor Degree at the Successful Completion of the Third

Year (Six Semesters) of the multidisciplinary Four- year
Undergraduate Programme/Five-year Integrated Master?s Degree

Programme

Bachelor Degree with Honours in a Discipline at the Successful

Completion of the Fourth Year (Eight Semesters) of the

multidisciplinary Four-year Undergraduate Programme/Five-year

Integrated Master's Degree Programme

Master's Degree in a Discipline at the Successful Completion of the

Fifth Year (Ten Semesters) of the Five- year Integrated Master's

Degree Programme

Credits required

56

100 - 110

144 - 158

188 - 206

232-250



3. Aims of Integrated (5Yr) program in Physics
The aims and objectives of our Integrated (5Yr) BSc/MSc programme are:

Provide a conducive environment for students in educational institutions to reinforce

their knowledge from the +2 level and cultivate a genuine interest in Physics. This

includes developing a comprehensive understanding of physical concepts, principles,
and theories.

Encourage students to engage in hands-on learning by conducting experiments in

laboratories that demonstrate the practical applications of the theoretical concepts

learned in classrooms.

Foster the ability to apply the acquired knowledge to tackle specific theoretical and

experimental Physics problbms effectively.

Expose students to the vast scope of Physics as both a theoretical and experimental

science, enabling them to address a wide range ofnatural phenomena, from the smallest

subatomic scales (IO 15 m) to the largest cosmic scales (1026m) and from minute energy

levels (IO 10 eV) to extreme energy dimensions (1025 eV).

Highlight the significance ofPhysics as a crucial branch of science, paving the way for

pursuing interdisciplinary and multidisciplinary higher education and research.

Emphasize the importance ofPhysics in sustaining existing industries and creating new

ones, thereby generating job opportunities across various employment levels.

The progressive curriculum of the program is structured to guide students from being

novice problem solvers at the program's entry level to becoming expert problem solvers

upon graduation, as outlined below:

By the end of the first year: Students should have the ability to solve well-defined

problems.

By the end of the second year: Students should be capable of solving broadly defined

problems.

By the end of the third year: Students should possess the skills to tackle complex and

ill-structured problems, which may require multidisciplinary approaches for solutions.

During the fourth year: Students will gain practical problem-solving experience

through internships or research experiences, preparing them for higher education,

entrepreneurship, or employment in the workplace.

By the end of the fifth year: Achiev•ng Profound Mastery of the Subject with an Innate

Research Temperament.
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4. Curriculum Framework for Multidisciplinary Four-
Undergraduate Programme/ Five-year Integrated Master's
Programme

Year

1st year —

(ISt &
2nd

Semesters

2ndyear

(3rd & 4
Semesters

3rd year

(5th & 6th
Semester
s)

4th year

(7th & 8th
Semester
s)

5th year
49th&
10th
semester
s

Objectiv
es

Understan
ding and
Exploratio
n

Focus and
Immersion

Real time
Learning

Deeper
Concentrat
ion

Master of
the subject

Nature of Courses

1) Discipline based Core
Courses

Enhancement2) Ability

Compulsory Courses

Enhancement/3) Skill
Development Courses

Outcome

Understanding
Disciplines

of

Gaining perspective of
context/Generic skills

Basic skills sets to pursue
anyvocation

Exit o tion with Certification
1)

2

3)

4)

5)

Discipline based Core
Courses
O en Elective

Ability Enhancement

Skill based/Vocational
Extra Curricular Activities

Exit O tion with Di

Understanding
disciplines

of

1) Major Discipline Core
and Elective Courses

Discipline/2) Minor
Generic or Vocational
Electives/Field based Learning/
Research Project

Gaining perspective of

context
Skill sets to ursue vocation
Development of various
domains of mind &
Personali

Ioma
In depth learning of major
and minor disciplines, Skill
sets for employability.

Exposure to discipline
beyond the chosen Subject

learning/Experiential
Research.

Exit o tion with Bachelor De ree
Major Discipline Core and Deeper and Advanced
Elective courses Research/ LearningofMajor
Project Work
Dissertation

with Discipline Foundationto
pursue Doctoral Studies

& Developing Research

com etencies

Bachelor De ree with Honours
Major Discipline Core and Deeper and
Elective courses/ Research/ Advanced Learning of the

year
Degree

No. of

courses
3+3

1+1

1+1

2+2

1-1-1
I-I-I

2+2

3+3/ 4+4

Project Work
Dissertation

with Major Discipline towards
gaining proficiency

Master's Degree



Course Structure (Maior Discipline: Physics)
(Semester 1 — 10)

SEMESTER Discipline Core
Theory Course

2nd

4th

5th

6th

8

9th

10th

PHYBM 101

PHYBM 201

PHYBM 301

PHYBM 302

PHYBM 401

PHYBM 402

PHYBM 501

PHYBM 502

PHYBM 601

PHYBM 602

PHYBM 701

PHYBM 702

PHYBM 703

PHYBM 704

PHYBM 801

PHYBM 802

PHYBM 803

PHYBM 804

PHYBM 901

PHYBM 902

PHYBM 1001

PHYBM 1002

Core Papers

Mechanics

Electricity, Magnetism and EMT

1. Wave Motion and Optics

2, Elements ofModern Physics

l. Thermal Physics & Electronics
2. Analog Systems & Applications

1. Classical Mechanics and Quantum Mechanics- I

2. Elements of Atomic, Molecular Physics

1. Elements ofNuclear Physics and Nuclear Instruments
2. Elements of Condensed Matter Physics
1. Mathematical Methods ofPhysics — I

2. Classical Electrodynamics.
3. Experimental methods ofPhysics

4. Research Methodology
1. Classical Mechanics and Quantum Mechanics-II
2. Statistical Mechanics
3. Astrophysics & Astronomy
4. Research Project*

(Select Two DSE subjects from the Pool B-ll shown below)

*In lieu of the research Project, two additional elective
papers/ Internship may be offered.

1. Mathematical Methods of Physics — II
(Select one DSE subject from thePool B-lll shown below)

2. Research Project

1. Quantum Mechanics — III
(Select one DSE subject from the Pool B-lV shown below)

2. Research Project

Note: Utilize Course Code PHYBM 101 TH for theory courses and PHYBM 101 PR for

Lab Courses. In the code "101," 1 indicates the semester, and 01 represents the subject
number within that specific semester. Note that this numbering systemwill be subject to

change in subsequent semesters.
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Minor Subjects
Minor subjects will be introduced with their respective syllabuses starting from the 5th

semester onwards.

3.

4.

A.

B.

C.

D.

E.

PHYBM
303

PHYBM
403

Open Electives

Semester — 3rd
1. Optical Instruments
2. Elements ofAstronomy and Astrophysics
3. Energy source
4. Climate science

Semester — 4th

1. Medical Physics

2. Nanotechnology
3. Electrical Instruments

Discipline Specific Electives (DSE)
(7th to 10th Semesters)

7th Sem Electives
Pool B-l (Select any two)

Condensed Matter Physics-I

Nuclear and Panicle Physics

Theoretical and Computational Physics-I

Biophysics

Astronomy and Astrophysics

A.

B.

C.

D.

E.

F.

9th Sem Electives (Specialization
papers)Pool B-lll

Condensed Matter Physics-2

Nuclear and Particle Physics-2

Atomic & Molecular spectroscopy-I

Materials Physics & Nanophysics —1

Theoretical and Computational Physics-I

Astronomy and Astrophysics-I

A.

B.

C.

D.

E.

A.

B.

C.

D.

E.

F.

8th Sem Electives
Pool B-11 (Select any
two)

Atomic & Molecular Physics-I

Materials Physics & Nano materials

Lasers and non-linear optics

Plasma Physics

Physics of Semiconductor devices

10th Sem Eléctives (Specialization
papers)Pool B-lV

Condensed Matter Physics-3

Nuclear and Particle Physics-3

Atomic & Molecular spectroscopy-2

Materials Physics & Nanophysics -2

Theoretical and Computational Physics-2

Astronomy and Astrophysics-2



DETAILED SCHEME & SYLLABUS OF SEMESTER

Semester Course
Type

Core
Course-

1

SEC-I

Core
Course-

11

Core
Course-

111

A.E.C.
Course-

1

Course
Code

PHYBM
101 TH

PHYBM
101 PR

PHYBM
102 TH

PHYBM
102 PR

PHYBM
103 TH

PHYBM
103 PR

PHYBM
104

PHYBM
105

Title of Paper

Mechanics (Theory)

Mechanics (Lab

Electrical Circuits
and Network Skills
(Theory)

Electrical Circuits
and Network Skills
(Lab)

Inorganic

Chemistry (Theory)

Inorganic
Chemistry (Lab)

Differential
Calculus

Writing Skills

Credits Max. Marks

Theory 504

(TH+IA)

2

4

(TH+IA)

2

4

(TH+IA)

2

6

IA = 30

Lab. 20

Theory = 50

IA = 30

Lab. = 20

Theory = 50

IA 30

Lab. = 20

Theory = 70

Total
Marks

100

100

•100

100

100
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B. Sc.-M. sc. Physics Five Year Integrated Course

Name of the Course

Code

Semester Based Examination

Continuous Comprehensive

Assessment (CCA)

ISt Semester

MECHANICS

PHYSICS-DSC: MECHANICS
(Credits: Theory-04) Theory: 60 Lectures

PHYBM IOITH
50 marks (3 Hrs)

30 marks

CCA: Based on Midterm Exam, Class Test/Seminar/Assignments/Quiz and Attendance:

CCA Theory: Midterm Exam = 15 marks, Class Test/Seminar/Assignments/Quiz = 10

marks, Attendance Theory = 05 marks.

This foundationalcourse is ofparamount importance as it serves as an introduction to

fundamental concepts and mechanics, initiating students into college-levelproblem-solving in

physics. It sets the learningparadigm and establishes thefundamentalprinciples that willform
the basisfor the entire study ofphysics.

Instructions for Paper Setters and Candidates:
The question paper will consist offive sections: Section A(compulsory, covering1.

syllabusfrom all the units),section B(Unit I), section C(Unit II),sectionD(UnitIII)and section

E(Unit IV). Examiner will set nine questions in all, question number 1 (One) will be

compulsory and selecting two questions each from Units I, II, III and IV respectively. Each

question from section B, C, D andE will carry 09 marks. QuestionNumber I (Section A), will

consistofseven sub-questions each of2 marks oftypes: Multiple Choice Questions(MCQ)/fill
in the blanks and/or short answer type questions.

The candidate will be required to attemptfive questions in all i.e. selecting one question2.

from each sections B, C, D and E and seven sub-questions from section A (Compulsory

question number 1). The duration ofthe examination will be 3 hours.



Unit
-1

Unit
- II

Unit
- III

Unit
- IV

Ordinary Differential Equations: ISt order homogeneous differential equations, 21d

order homogeneous differential equations with constant coefficients.
Coordinate systems and motion of a particle: Volume, velocity and acceleration in
Cartesian and Spherical co-ordinate systems, Solid angle.

(6 Lectures)
Space Time Symmetry and Conservation Laws: Relationship of conservation laws

and symmetries of space and time. (4 Lectures)
Frames of Reference: Inertial frames of reference, Galilean transformation and
Galilean invariance, Non-inertial frames, Coriolis force and its applications.

(5 Lectures)
Gravitation and Inverse Square Force Law: Newton's Law of Gravitation, Various
forces in nature (qualitative), Central and non-central forces, Inverse square force,

Centre of mass, Equivalent one body problem, Reduced mass, angular momentum in

central force field, Equation ofmotion under a force law, Equation oforbit and turning

points, Relationship between eccentricity and energy, Kepler's laws.

(15 Lectures)
Rotational Motion and Kinematics of Elastic and Inelastic Collisions : Angular
velocity, angular momentum, Torque, Conservation of angular momentum, Elastic and

inelastic collisions, coefficient of restitution, Elastic collisions in laboratory and C. M.
systems, Velocities, angle and energies in elastic collisions in C. M. and lab. Systems,

Classical Scattering: Cross- section for elastic scattering, Rutherford scattering (with

derivation). (15 Lectures)

Special Theory of Relativity: Concept of stationary universal frame of reference and
search for ether, Michelson-Morley experiment, postulates of special theory Of

relativity, Lorentz transformations, Observer in relativity, Relativity of simultaneity.
(8 Lectures)

Effects of Relativity: Length contraction, Time dilation, Relativistic addition of
velocities, Relativistic Doppler effect, Variation ofmass with velocity and mass energy
equivalence, Increase of mass in an inelastic collision, Relativistic momentum and
energies, Transformation ofmomentum, energy, Minkowsky space.

(7 Lectures)

Reference Books:
University Physics. FW Sears, MW Zemansky and HD Young13/e, 1986. Addison-
Wesley
Mechanics BerkeleyPhysics course,v. 1 : Charles Kittel, et. Al. 2007, Tata McGraw•Hill.
Physics - Resnick, Halliday & Walker 9/e, 2010, Wiley
Engineering Mechanics, Basudeb Bhattacharya, 2ndedn., 2015, Oxford University Press

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

Mechanics, D.S. Mathur, S. Chand and Company Ltd.

An Introduction to Mechanics, Kleppner, TataMacgraw Hill.
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LAB COURSE

Mechanics (Lab)

Course Code: PHYBM 101 PR

Credits — 02

List ofExperiments to beperformed in Lab I:

•1.

2.

3.

4.

5.

6.

7.

8.

9.

To determine the value of acceleration due to gravity 'g' at a place with Keter's

Pendulum.
To plot a graph between distance of the knife-edges from the centre ofgravity and time

period ofBar pendulum. From the graph find
(a) the acceleration due to gravity.
(b) the radius ofgyration and the moment of inertia ofbar about an axis passing through

the centre of gravity.
To find the moment of inertia of an irregular body about an axis through its centre of
gravity with a Torsion pendulum.

To find the moment of inertia of Fly Wheel.

To find the angular acceleration and torque of a fly wheel and hence find the moment
of inertia of fly wheel.
To determine the height of an accessible object using Sextant.

To determine the modulus of rigidity of copper by Maxwell's needle.

To study the law ofconservation of linear momentum and law ofconservation ofkinetic

energy using one dimensional collision apparatus of two hanging sphere.

To verify law of conservation of linear momentum and law of conservation of kinetic

energy in case of elastic collision.
10. To find the Young's modulus of the material of a rectangular bar by bending.
11. To determine the diameter ofa capillary tube using travellingmicroscope.
12. To study the motion of a spring. Calculate spring constant and value of 'g'.

Note: A minimum of EIGHT experiments to be carried out.

Reference Books for Laboratory Experiments:

No
1
2

3

4

Title of the Book

Physics through experiments

A laboratory manual of
Physics for undergraduate
classes, ISt Edition,
B.Sc. Practical Physics

evised Edition
An advanced course in

ctical h sics.

Authors Name

B. Saraf

D P Khandelwal

C. L Arora

D. Chatopadhyay, PC
Rakshit, B. Saha

Publisher

Vikas Publications
Vikas Publications.

S.Chand & co.

New Central Book
A enc Pvt Ltd.

Year of

Publication
2013

1985

2007

2002



ELECTRICAL CIRCUITS AND NETWORK SKILLS

Name of the Course

Code

Semester Based Examination

Continuous Comprehensive
Assessment (CCA)

PHYSICS-SECI: ELECTRICAL CIRCUITS
AND NETWORK SKILLS
(Credits: Theory-04)

Theory; 60 Lectures

PHYBM 102 TH
50 marks (3 Hrs)

30 marks

CCA: Based on Midterm Exam, Class Test/Seminar/Assignments/Quizand Attendance:
CCA Theory: Midterm Exam = 15 marks, Class Test/Seminar/Assignments/Quiz= 10
marks, Attendance Theory = 05 marks.

The aim of this course is to enable the students to design and trouble shoots the electrical
circuits, networks and appliances through hands-oh mode

Instructions for Paper Setters and Candidätes:
1. Examiner will set seven questions in all covering the entire syllabus each of10 marks,
2. The candidate will be required to attempt five questions in all. The duration of the

examination will be 3 hours.

Syllabus:
Basic Electricity Principles: Voltage, Current, Resistance, and Power, Ohm's law, Series,
parallel, and series-parallel combinations, AC Electricity and DC Electricity, Familiarization
with multi-meter, voltmeter and ammeter. (3 Lectures)

Understanding Electrical Circuits: Main electric circuit elements and their combination,
Rules to analyze DC sourced electrical circuits, Current and voltage drop across the DC
circuit elements, Single-phase and three-phase alternating current sources, Rules to analyze

AC sourced electrical circuits, Real, imaginary and complex power components of AC
source, Power factor, Saving energy and money. (4 Lectures)
Electrical Drawing and Symbols: Drawing symbols, Blueprints, Reading Schematics,
Ladder diagrams, Electrical Schematics, Power circuits, Control circuits, Reading of circuit
schematics, Tracking the connections of elements and identify current flow and voltage drop.

(4 Lectures)
Generators and Transformers: DC Power sources, ACDC generators, Inductance,

capacitance, and impedance, Operation of transformers. (3 Lectures)
Electric Motors: Single-phase, three-phase & DC motors, Basic design, Interfacing DC or
AC sources to control heaters & motors, Speed & power of ac motor. (4 Lectures)
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Solid-State Devices: Resistors, inductors and capacitors, Diode and rectifiers, Components in

Series or in shunt, Response of inductors and capacitors withDC or AC sources. (3 Lectures)

Electrical Protection: Relays, Fuses and disconnect switches, Circuit breakers, Overload

devices, Ground-fault protection, Grounding and isolating, Phase reversal, Surge protection,
Interfacing DC or AC sources to control elements (relay protection device). (4 Lectures)

Electrical Wiring: Different types of conductors and cables, Basics of wiring-Star and delta

connection, Voltage drop and losses across cables and conductors, Instruments to measure
current, voltage, power in DC and AC circuits, Insulation, Solid and stranded cable, Conduit,
Cable trays, Splices: wire nuts, crimps, terminal blocks, split bolts, and solder, Preparation of

(5 Lectures)extension board.

Reference Books:

A textbook in Electrical Technology — B. L. Theraja — S. Chand & Co.
K. TherajaA textbook ofElectrical Technology — A.

- M. G. say ELBS Edn.Performance and design ofAC machines

LAB COURSE

Electrical Circuits and Network Skills (Lab)

Course Code: PHYBM 102 PR
Credits — 02

List ofExperiments to beperformed in Lab II:

To study Ammeter and Voltmeter.1.

To check continuity of a wire with the help of a Digital Multimeter.2.

To measure voltage of different batteries with the help of a Digital Multimeter.3.

To test LED's by using Digital Multimeter.4.

To find the resistance of carbon resistor by using Digital Multimeter and comparison5.

with colour coding.

To find the resistance ofparallel combination of resistors by using Digital Multimeter.6.

To find the resistance of series combination of resistors by using Digital Multimeter.7.

To test p-n diode using Digital Multimeter.8.

To measure current and voltage in a circuit with Digital Multimeter.9.

IO. To check n-p-n and p-n-p transistor using parallel combination of resistors.

Practice of Soldering.11.

To measure current and voltage in a circuit with Digital Multimeter.12.

13. To study CRO.


