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UNIVERSITY OF JAMMU

SYLLABII OF PHYSICS FOR FOUR YEAR UNDERGRADUATE PROGRAMME (FYUGP)
UNDER CBCS AS PER NEP-2020 W.E.F. ACADEMIC SESSION 2022

List of Major, Minor, Multi-disciplinary and Skill Enhancement Courses in Physics
for Ist and 2nd Semesters of FYUGP (Four Year Undergraduate Program) as per

NEP-2020
SEMESTER-I
S. Course Type | Course No. Course Credits Marks
No. Title Theory Practical Total
Marks
Mid End Assessment | Exam
Semester | Semester
1. Major UMIJPYT101 | Mechanics | 3Th+ 1P 15 60 10 15 100
2. Minor UMIPYT102 Kinematics | 3Th + 1P 15 60 10 15 100
3. Multi- UMDPYT103 | Physicsin 3 15 60 | - |- 75
disciplinary Daily Life
4, Skill USEPYT104 Physics Lab | 2 10 0 | - | - 50
Enhancement Skills
SEMESTER-II
S. Course Type | Course No. Course Title Credits Marks
No. Theory Practical Total
Marks
Mid End Assessment | Exam
Semester | Semester
1. Major UMIJPYT201 | Electrostatics and | 3Th + 1P 15 60 10 15 100
Magnetism
2. Minor UMIPYT202 | Electromagnetis- | 3Th+ 1P 15 60 10 15 100
m
3. Multi- UMDPYT203 | Renewable 3 15 60 |- | - 75
disciplinary Energy and
Energy
Harvesting
4, Skill USEPYT204 Physics 2 10 40 |- | - 50
Enhancement Workshop Skills




UNIVERSITY OF JAMMU
Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Major

Course Name: Mechanics Course Code: UMIJPYTI101

Credits: 3(Theory) + 1(Practical) | LT P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam | 3 Hours (Theory)
2> Hrs ( Practicals )

For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svyllabus for Theory (3 Credits)
Note : The Mid Semester Examination shall be conducted after completing 50% of syllabus.

Course learning outcomes:

® Understand Coordinate systems, laws of motion and their application to various dynamical
situations, notion of inertial frames and concept of Galilean invariance.

®  Understand the phenomena of collisions and idea about centre of mass and laboratory frames and
their correlation.

® Understand the principles of elasticity through the study of Young’s Modulus and modulus of
rigidity.

® [n the laboratory course, the student shall perform experiments related to mechanics.

Unit- I
Coordinate Systems: Unit vectors, displacement, velocity, acceleration, area and volume elements in
Cartesian, Spherical Polar coordinates and cylindrical coordinate systems
Frames of Reference: Inertial and non-inertial frames of reference, uniformly rotating frame, Coriolis
force and centrifugal force, effect of centrifugal force due to rotation of the earth, Coriolis force on a
freely falling body, geographical effects of Coriolis force (qualitative)

Unit- 11
Collision of Particles: Concept of centre of mass, Elastic collision in laboratory and centre of mass
systems, Relationship between displacement, velocities, kinetic energies and angles in lab and centre of
mass system.

Motion Under a Central Force: Concept of central and non-central forces, Equivalent one body
problem, Angular momentum conservation in a central force field, Motion in a plane, energy of reduced
mass and its conservation, differential equation of orbit in a central force field, turning points of motion,
relation between eccentricity and energy, shapes of orbits, Kepler’s laws of planetary motion.



UNIVERSITY OF JAMMU
Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Major

Course Name: Mechanics Course Code: UMIJPYTI101

Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam | 3 Hours (Theory)
2 Hrs ( Practicals )

For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks
Unit- 11T

Oscillations: Simple harmonic motion, differential equation of SHM and its solution, velocity and
acceleration in simple harmonic motion, kinetic energy and potential energy of a simple harmonic
oscillator, Examples of SHM: compound pendulum, torsional pendulum, bifilar oscillations, LC circuit,
oscillations of two masses connected by a spring, Helmholtz resonator.

Unit- IV
Damped oscillations: Nature of damping force, differential equation of damped harmonic oscillator and
its solution, energy and power dissipation, logarithmic decrement, quality factor and relaxation time.
Example of damping in physical systems, resistance damping, Electromagnetic damping in a moving coil
galvanometer.
Forced oscillations: Transient and Steady state behaviour, Resonance.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination: The Mid Term Examination shall be conducted
by the course coordinator after completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.



UNIVERSITY OF JAMMU
Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Major

Course Name: Mechanics Course Code: UMIJPYT101

Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam | 3 Hours (Theory)

2 Hrs ( Practicals )

For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books:

Nk L=

An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill.
Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill.
Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley.

Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005, Cengage Learning.

Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands, 2008, Pearson Education
University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000 University Physics.

Svyllabus for Practicals ( C.No. UMJPYT101)

Note : Perform any five of the following experiments as per the availability of

equipments/ apparatus

List of Experiments:

l.
2.

b

5
6.
7.
8

To determine the height of a building using a Sextant.

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 value of g and velocity for a freely falling body using Digital Timing
Technique

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

To determine the value of g using Bar Pendulum.
To determine moment of inertia of a rectangular bar or slab / Bifilar Oscillator.
To determine the Young’s modulus of a metal/alloy bar using Bending of beam method.

Note: The concerned department may add some more practicals on the availability of some

new equipments related to the course.

Pattern of Exam: Continuous Assessment: 10 marks

Final Examination: 15 marks



UNIVERSITY OF JAMMU
Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Major

Course Name: Mechanics Course Code: UMIJPYT101

Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam | 3 Hours (Theory)
2 Hrs ( Practicals )

For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books Recommended:
1. Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia
Publishing House.
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4'h Edition,
reprinted 1985, Heinemann Educational Publishers
3. A Text Book of Practical Physics, I.Prakash & Ramakrishna, 1% Edn, 2011, Kitab
Mabhal.
4. B.Sc. Practical Physics by Harnam Singh
5. Advanced Practical Physics for Students by Worsnop and Flint



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Minor

Course Name: Kinematics Course Code: UMIPYTI102

Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam | 3 Hours (Theory)

2% Hrs ( Practicals)
For Theory : For Practicals :

End Semester Exam :

60 Marks

Mid Semester Exam: 15 Marks

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Svllabus for Theory ( 3 Credits)

Note : The Mid Semester Examination shall be conducted after completing 50% of syllabus.

After going through the course, the student should be able to

Understand Coordinate systems, laws of motion and their application to
various dynamical situations, notion of inertial frames and concept of
Galilean invariance.
Understand the phenomena of Oscillations and damped oscillations through

SHM and damped harmonic oscillator.

Understand the principles of elasticity through the study of Young’s Modulus
and modulus of rigidity.
In the laboratory course, the student shall perform experiments related to

kinematics.

Unit- 1
Coordinate Systems: Unit vectors, displacement, velocity, acceleration, area and volume

elements in Cartesian, Plane polar coordinates and spherical Polar coordinate systems.

Frames of Reference: Inertial and non-inertial frames of reference, uniformly rotating frame,

Coriolis force and centrifugal forces, Coriolis force on a freely falling body.

Unit- 11
Motion Under a Central Force: Concept of central and non-central forces, Equivalent one body
problem, Angular momentum conservation in a central force field, Motion in a plane, Energy of
reduced mass and its conservation, Differential equation of the orbit, Turning points of motion,

Relation between eccentricity and energy, Kepler’s laws




UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Minor

Course Name: Kinematics Course Code: UMIPYT102

Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)

Contact Hrs. 45 (Theory) + 30 (Pract.)

Duration of Exam

3 Hours (Theory)
2Y Hrs ( Practicals)

For Theory :
End Semester Exam : 60 Marks

Mid Semester Exam: 15 Marks

For Practicals :

Final Exam :

15 Marks

Continuous Assessment: 10 Marks

Elasticity: Hooke’s law - Stress-strain diagram - Elastic modulii, Relation between elastic
constants, Poisson’s Ratio, Expression for Poisson’s ratio in terms of elastic constants, Work
done in stretching and work done in twisting a wire, Twisting couple on a cylinder, Bending of
beams, Determination of modulus of rigidity by static method and moment of inertia by torsion

pendulum.

Oscillations: Simple harmonic motion, Differential equation of SHM and its solution, Kinetic
energy and potential energy of a simple harmonic oscillator, Examples of SHM: compound
pendulum, torsional pendulum, bifilar oscillations, LC circuit, oscillations of two masses

Unit- 11T

Unit- IV

connected by a spring,

Damped oscillations: Differential equation of damped harmonic oscillator and its solution,
Logarithmic decrement, Energy of damped oscillator, Power dissipation, Quality factor,

Relaxation time.

Text and Reference Books:

An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill.

. Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill.

. Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005, Cengage Learning.

1
2
3. Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley.
4
5

. Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands, 2008, Pearson

Education

s

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.
Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000 University Physics.




UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Minor
Course Name: Kinematics Course Code: UMIPYT102
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2Y Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination: The Mid Term Examination shall be conducted
by the course coordinator after completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-I shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-II shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.

Svyllabus for Practicals ( C.No. UMIPYT102)

Perform any five of the following experiments subject to the availability of equipments/
apparatus

List of Experiments:
1. To determine the Moment of Inertia of a Flywheel.
2. To determine the Young's Modulus of a Wire by bending beam Method.
3. To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.
4. To determine the elastic Constants of a wire by Searle’s method.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Minor
Course Name: Kinematics Course Code: UMIPYTI102
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2% Hrs ( Practicals)

End Semester Exam : 60 Marks
Mid Semester Exam: 15 Marks

For Theory :

For Practicals :

Final Exam :

15 Marks

Continuous Assessment: 10 Marks

XN U

Note: The concerned department may add some more practical on the availability of some new

practical as per Lab title.

Pattern of Exam:

To determine the value of g using Bar Pendulum.

To determine the value of g using Kater’s Pendulum.
To find the surface tension of water by Jaeger’s Method.
To determine the frequency of A.C. mains using electric vibrator.

Continuous Assessment: 10 marks

Final Examination: 15 marks

Text and Reference Books:

1. B.Sc. Practical Physics by C. L. Arora.
2. Practical Physics by G L Squires Cambridge University Press

3. Advanced Practical Physics for Students by Worsnop and Flint

4. Practical Physics by R K Shukla
5. B.Sc. Practical Physics by Harnam Singh




UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Multi-disciplinary
Course Name: Physics in Daily Life Course Code: UMDPYTI103
Credits: 3 LTP: 3-0-0
Contact Hrs. 45
Duration of Exam | 3 Hours End Semester Exam | 60 Marks

Mid Semester Exam | 15 Marks

Mid Semester Exam shall be conducted after completing 50% of syllabus.

Course Outcomes:
The aim of this course is to enable the students to be familiar with various basic physical
phenomena.

Unit-1
Quantities, Energy and Power: Physical quantities, Standards and Units, International system
of Units, Standards of time, length and mass, Precision and significant figures, errors.
Energy and Power: Explosions and energy; Kinetic energy and conservation of momentum in
explosions; Heat energy and its units; Energy table and discussions; Discussion of cost of
energy; Measuring energy; Power; Different power sources.

Unit-1T
Gravity, Force and Space: The force of Gravity; Newton’s third law; Weightlessness; Low
earth orbit; Geosynchronous satellites; Spy satellites; Medium Earth Orbit satellite; Circular
Acceleration; momentum; Rockets; Airplanes, helicopters and fans; Hot air and helium balloons;
angular momentum and torque.

Unit-II1
Nuclei and radioactivity: Radioactivity; Elements and isotopes; Radiation and rays; Seeing
radiation; The REM — The radiation poisoning; Radiation and cancer; The linear hypothesis;
Different types of radiation; The half-life rule; Smoke detectors, measuring age from
radioactivity; Environmental radioactivity; Glow of radioactivity, Basic concepts of Fission and
Fusion.

Unit IV
The Solar system and the Universe: The Planets, The Moon, Comets, Meteors, The Sun, Solar

Energy, Solar Atmosphere, Sunspots, The Stars, Apparent magnitude, Absolute magnitude and
stellar distances, Stellar Evolution, The Universe, Milky Way Galaxy, Cosmic Rays, Other
galaxies, The expanding universe.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Multi-disciplinary
Course Name: Physics in Daily Life Course Code: UMDPYTI103
Credits: 3 LTP: 3-0-0
Contact Hrs. 45
Duration of Exam | 3 Hours End Semester Exam | 60 Marks

Mid Semester Exam | 15 Marks

Mid Semester Exam shall be conducted after completing 50% of syllabus.

Text and Reference Books:

Physics for future presidents by Richard A. Muller (w.w. Norton and Co.)
Abhyankar K. D., Astrophysics: Stars and Galaxies (Universities Press, 2009).
Nuclei and Radioactivity by G.R. Choppin ( W.A. Bejamin, N.Y. York)

Space, Time and Gravitation by A.S. Eddington ( Cambridge University Press).
Work, Energy and Power by Sarah Allen.

The Casual Sky Observer’s Guide by Rony De Laet Springer 2012.

SAINAIF

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination: The Mid Term Examination shall be conducted
by the course coordinator after completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in December 2022, 2023, 2024

Semester : I Type: Skill Enhancement
Course
Course Name: Physics Lab Skills Course Code: USEPYT104
Credits: 2 LTP: 2-0-0
Contact Hrs. 30
Duration of Exam | 2’2 Hours End Semester Exam | 40 Marks
Mid Semester Exam | 10 Marks
Mid Semester Exam shall be conducted after completing 50% of syllabus.

Course Outcomes:

The aim of this course is to enable the students to be familiar with various mechanical
and electrical tools through hands-on mode

Unit-I
Measuring units, conversion to SI and CGS, familiarization with meterscale, Vernier
calliper, Screw gauge and their utility, measure the dimension of a solid block, volume of
cylindrical beaker/glass, diameter of a thin wire, thickness of metal sheet, etc.

Unit-11
Capacitance, parallel plate capacitor, Faraday’s laws of electromagnetic induction, Lenz’s
law, inductance, reactance and impedance, LC oscillations (qualitative idea only), LCR
series and parallel circuits, step up and step down transformers.

Unit-II1
Electronic measurements: analog and digital voltmeter, analog and digital ammeter,
millimeter, analog and digital, measurement of resistance, capacitance, voltage and
current using digital multimeter.

Note for paper setters for End Semester Examination: The question paper will be of 40
marks. There shall be 2 sections in the question paper with pattern as follows:

Section A shall comprise of 4 short answer type questions (of 22 marks each) with
atleast one question from each unit. The students have to attempt all questions from
Section A.

Section B shall comprise of a total of 6 questions with two questions selected from each
unit. Each question shall be of 10 marks. The students have to attempt 3 questions by
selecting only one question from each unit.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : 11 Type: Major
Course Name: Electrostatics and Course Code: UMIJPYT201
Magnetism
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Thoery)
2% Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory ( 3 Credits)

Note : The Mid Semester Examination shall be conducted after completing 50% of syllabus.

Course learning outcomes:

Demonstrate Gauss’s law, Coulomb’s law for the electric field, and apply it to systems of point
charges as well as line, surface, and volume distributions of charges.

Explain and differentiate the vector (electric fields, Coulomb’s law) and scalar (electric potential,
electric potential energy) formalisms of electrostatics.

Apply Gauss’s law of electrostatics to solve a variety of problems.

Describe the magnetic field produced by magnetic dipoles and electric currents.

Explain Faraday’s law and Maxwell’s laws to articulate the relationship between electric and
magnetic fields.

Understand the dielectric properties, magnetic properties of materials and phenomena of
electromagnetic induction.

Understand the properties of EM Waves

Unit-I

Electrostatics: Scalar and Vector fields, line, surface and volume integral, del operator, gradient
and its physical significance, divergence and its physical significance, solenoidal fields, curl and
its physical significance, irrotational fields. Gauss’s divergence theorem and Stoke’s theorem,
Concept of electric field, electric potential, relation between electric intensity and potential,
electric dipole and dipole moment, Electric flux , Gauss’s law of electrostatics (integral and
differential form)



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Major
Course Name: Electrostatics and Course Code: UMIJPYT201
Magnetism
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Thoery)
2% Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-I1

Dielectrics: Non-polar molecules, polar molecules, polar and non-polar molecules in an electric
field, polarization, polarization charges and polarization vector, electric susceptibility,
displacement vector, electric field in dielectric, Gauss’s law in dielectrics (integral and
differential form), Relation between three electric vectors: displacement vector (D), electric
vectors (E), and polarization vector (P).
Unit-II1

Magnetostatics: Concept of magnetic field, Biot-Savart’s law, application of Biot-Savart’s law,
Ampere’s circuital law (integral and differential form) and its limitations, divergence of
magnetic field, magnetic scalar and vector potentials, divergence of vector potential, current loop
as a magnetic dipole, relation between magnetic dipole moment and angular momentum,
magnetization vector , magnetisation current, free and bound currents, relation between magnetic
field (B), magnetism intensity(H) and magnetization vector (M), magnetic susceptibility and
permeability.

Unit-1V
Time Varying Fields: integral and differential forms of Faraday's laws of electromagnetic
induction, self and mutual inductance, self inductance of a solenoid, mutual inductance of two
solenoids, reciprocity theorem of mutual inductance, relation between self and mutual
inductances, coefficient of coupling, energy stored in magnetic field, Maxwell’s equations
(differential and integral forms) and their interpretation.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : 11 Type: Major
Course Name: Electrostatics and Course Code: UMIJPYT201
Magnetism
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Thoery)
2% Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Term Examination shall be conducted by the course coordinator after completion of 50% of the
syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.

Text and Reference Books:

1. Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education..

2. Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. I, 1991, Oxford Univ. Press. .

3. Electricity and Magnetism, D.C. Tayal, 1988, Himalaya Publishing House.

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

5. Electromagnetic Fields and Waves, P.Lorrain & D. Corson, W.H. Freeman & Co.

6. Introduction to Electrodynamics, D.J.Griffiths, 3rd Edition, 1998, Benjamin Cummings.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : 11 Type: Major
Course Name: Electrostatics and Course Code: UMIJPYT201
Magnetism
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Thoery)
2% Hrs ( Practicals)
For Theory : For Practicals :

End Semester Exam : 60 Marks
Mid Semester Exam: 15 Marks

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Svllabus for Practicals ( C.No. UMJPYT201)

Note : Perform any five of the following experiments as per the availability of

equipments/ apparatus.

List of Experiments:

1. To determine a low resistance by Carey Foster’s Bridge with/without calibration

® NN kWD

To determine the ratio of two capacitances by de Sauty’s bridge.

To determine self-inductance of a coil by Anderson’s bridge using AC.
To determine self-inductance of a coil by Rayleigh’s method.

To determine the impedance of Series LCR circuits

To determine the frequency of ac mains using electrical vibrator

To find the frequency of a tuning fork using Sonometer

To find the capacitance of a capacitor using electrical vibrator

Note: The concerned department may add some more practicals on the availability of some

new equipments related to the course.

Pattern of Exam: Continuous Assessment: 10 marks

Final Examination: 15 marks




UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Major
Course Name: Electrostatics and Course Code: UMIJPYT201
Magnetism
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Thoery)
2% Hrs ( Practicals)
For Theory : For Practicals :

End Semester Exam : 60 Marks
Mid Semester Exam: 15 Marks

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Text Book sand References:

1. Geeta Sanon, B.Sc. Practical Physics, (R. Chand &Co).

2. B. L. Worsnhop and H.T. Flint, Advanced Practical Physics, (Asia Publishing House,

New Delhi).

3. Indu Prakash and Ramakrishna, A Text Book of Practical Physics, (Kitab Mahal, New

Delhi).

4. D.P. Khandewal, A Laboratory Manual of Physics for Undergraduate Classes, (Vani

Publication House, New Delhi).




UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Minor
Course Name: Electromagnetism Course Code: UMIPYT202
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2% Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)
Note : The Mid Semester Examination shall be conducted after completing 50% of syllabus.

Course learning outcomes:

® Understanding of Gauss'’s law for electrostatics and its application.

® Knowledge about the vector (electric fields, Coulomb’s law) and scalar (electric potential, electric
potential energy) formalisms of electrostatics.

® [xplanation of the magnetic field produced by magnetic dipoles and electric currents.

® Fxplain Faraday’s law and Maxwell’s laws to articulate the relationship between electric and
magnetic fields.

® Understand the dielectric properties, magnetic properties of materials and phenomena of
electromagnetic induction.

® Understand the properties of EM Waves

Unit- 1
Review of vector algebra, Scalar and vector fields, Gradient of a scalar field and its physical
interpretation, Divergence of a vector field and its physical significance, solenoidal field, Vector
integration, Line, surface and volume integrals of vector fields, Gauss divergence theorem, Curl
of a vector field and its significance, Stoke's theorem of vectors, irrotational vector field, Vector
identities.

Unit- 11
Electric flux, Differential and integral Gauss's theorem of electrostatics, electric potential,
electric potential as line integral of electric field, potential due to a point charge, electric dipole,
Energy per unit volume in electrostatic field.

Polar and non-polar molecules in an electric field, polarization and polarization vector, electric
susceptibility, electric field in dielectric, Gauss’s law in dielectrics, Relation between three
electric vectors: displacement vector (D), electric field (E), and polarization vector (P).



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Minor
Course Name: Electromagnetism Course Code: UMIPYT202
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2Y Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-I11

Concept of magnetic field, Biot-Savart’s law, application of Biot-Savart’s law, Ampere’s
circuital law (integral and differential form) and its limitations, modified form of ampere’s
circuital law, displacement current, divergence of magnetic field, magnetic scalar and vector
potentials, divergence of vector potential, Integral and differential forms of Faraday's laws of
electromagnetic induction, Self inductance of a solenoid, Mutual inductance of two solenoids,
Energy stored in magnetic field.

Unit-IV
Maxwell equations and their interpretation, Poynting vector, Poynting theorem and its
differential form. Electromagnetic waves in vacuum; The wave equations for E and B ,
Monochromatic plane electromagnetic waves and their transverse nature, Electromagnetic waves
in conductors; Modified wave equations, Skin Depth, and Characteristic impedance.

Reference Books:

1. Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education..

. Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. I, 1991, Oxford Univ.
Press. .

. Electricity and Magnetism, D.C. Tayal, 1988, Himalaya Publishing House.

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

. Electromagnetic Fields and Waves, P.Lorrain & D. Corson, W.H. Freeman & Co.

. Introduction to Electrodynamics, D.J.Griffiths, 3rd Edition, 1998, Benjamin
Cummings.
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UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : 11 Type: Minor
Course Name: Electromagnetism Course Code: UMIPYT202
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2Y Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

Note for paper setters for Mid Semester Examination:

The Mid Term Examination shall be conducted by the course coordinator after completion of 50% of the
syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Minor
Course Name: Electromagnetism Course Code: UMIPYT202
Credits: 3(Theory) + I(Practical) | L T P: 3-0-0 (Theory)
0-0-2 (Pract)
Contact Hrs. 45 (Theory) + 30 (Pract.)
Duration of Exam | 3 Hours (Theory)
2% Hrs ( Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svyllabus for Practicals ( C.No. UMIPYT?202)

Note : Perform any five of the following experiments as per the availability of
equipments/ apparatus.

List of Experiments:

DN AW =

~N

8.

9.

. To determine self-inductance of a coil by Anderson’s bridge using AC.

. To determine self-inductance of a coil by Rayleigh’s method.

. To find impedance of a series LCR circuit

. To compare capacitances of two capacitors using De’Sauty’s bridge.

. To study the variation of magnetic field with distance along the axis of a circular

coil carrying current.

. To study the Characteristics of a Series RC Circuit.
. To study the a series LCR circuit and determine its (a) Resonant Frequency, (b)

Quality Factor

To study a parallel LCR circuit and determine its (a) Anti-resonant frequency and
(b) Quality factor Q.

To determine a Low Resistance by Carey Foster’s Bridge

10. To find the capacitance of a capacitor using electric vibrator.

Note: The concerned department may add some more practical on the availability of
some new practical as per Lab title.

Pattern of Exam: Continuous Assessment: 10 marks

5.

Final Examination: 15 marks
Text and Reference Books:
1. B. Sc Practical Physics by C. L. Arora.
2. Practical Physics by G L Squires Cambridge University Press

3. Advanced Practical Physics for Students by Worsnhop and Flint
4. Practical Physics by R K Shukla

5. B.Sc Practical Physics by Harnam Singh

6. B.Sc. Practical Physics( R.Chand and Co.) by Geeta Sanon



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Multi-
disciplinary
Course Name: Renewable Energy and Course Code: UMDPYT203
Energy Harvesting

Credits: 3 LTP: 3-0-0

Contact Hrs. 45

Duration of Exam | 3 hours End Semester Exam 60 marks

Mid Semester Exam 15 marks

Mid Semester Exam shall be conducted after completing 50% of syllabus.

Course Outcomes:
The aim of this course is to enable the students to have knowledge about various sources of
energy and their harvesting

Unit-I

Energy sources: Energy concept-sources in general, its significance & necessity, Classification
of energy sources: Primary and Secondary energy, Commercial and Non-commercial energy,
Renewable and Non-renewable energy, Importance of renewable energy resources.

Unit-11
Conventional energy sources: Fossil fuels & Nuclear energy- production & extraction, usage
rate and limitations. Impact on environment and their issues & challenges, Overview of Indian &
world energy scenario with latest statistics- consumption & necessity. Need of eco-friendly &
green energy.

Unit-I11

Renewable energy sources: Need of renewable energy, non-conventional energy sources. An
overview of developments in Offshore Wind Energy, Tidal Energy, Wave energy systems,
Ocean Thermal Energy Conversion, solar energy, biomass, biochemical conversion, biogas
generation, geothermal energy tidal energy, principle of generation of Hydroelectricity.

Unit-IV
Solar energy: Solar Energy-Key features and its importance, Merits & demerits of solar energy,
Applications of solar energy. Solar water heater, solar cooker, solar green houses, solar cell -
brief discussion of each. Importance and characteristics of photovoltaic (PV) systems, and Sun-
tracking systems.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Multi-
disciplinary
Course Name: Renewable Energy and Course Code: UMDPYT203
Energy Harvesting

Credits: 3 LTP: 3-0-0

Contact Hrs. 45

Duration of Exam | 3 hours End Semester Exam 60 marks

Mid Semester Exam 15 marks

Mid Semester Exam shall be conducted after completing 50% of syllabus.

Reference Books

. Non-conventional energy sources - G.D Rai - Khanna Publishers, New Delhi

. Solar energy - M P Agarwal - S Chand and Co. Ltd.

. Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd.

. Godfrey Boyle, “Renewable Energy, Power for a sustainable future”, 2004, Oxford University
Press, in association with The Open University.

. Dr. P Jayakumar, Solar Energy: Resource Assessment Handbook, 2009

. J.Balfour, M.Shaw and S. Jarosek, Photovoltaics, Lawrence J Goodrich (USA).

7. http://en.wikipedia.org/wiki/Renewable energy
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Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

Note for paper setters for Mid Semester Examination:

The Mid Term Examination shall be conducted by the course coordinator after completion of 50% of the
syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required to attempt any
two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required to attempt any
one question.



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Skill Enhancement
Course
Course Name: Physics Workshop Skills | Course Code: USEPYT204
Credits: 2 LTP: 2-0-0
Contact Hrs. 30
Duration of 2%, Hours End Semester Exam | 40 Marks
Exam
Mid Semester Exam | 10 Marks
Mid Semester Exam shall be conducted after completing 50% of syllabus.

Course Outcomes:
The aim of this course is to enable the students to be familiar with Mechanical, Electrical and
Electronic skills.

UNIT-I
Mechanical Skill: Concept of workshop practice. Overview of manufacturing methods: casting,
foundry, machining, forming and welding. Types of welding joints and welding defects.
Common materials used for manufacturing like steel, copper, iron, metal sheets, composites and
alloy, wood. Concept of machine processing, introduction to common machine tools like lathe,
shaper, drilling, milling and surface machines. Cutting tools, lubricating oils. Cutting of a metal
sheet using blade. Smoothening of cutting edge of sheet using file. Drilling of holes of different
diameter in metal sheet and wooden block. Use of bench vice and tools for fitting. Make funnel
using metal sheet.

UNIT-II
Electrical and Electronic Skill: Use of Multimeter. Soldering of electrical circuits having

discrete components (R, L, C, diode) and ICs on PCB. Operation of oscilloscope. Making
regulated power supply. Timer circuit, Electronic switch using transistor and relay.

UNIT-III
Introduction to prime movers: Mechanism, gear system, wheel, Fixing of gears with motor
axel. Lever mechanism, Lifting of heavy weight using lever, braking systems, pulleys, working
principle of power generation systems. Demonstration of pulley experiment

Reference Books:

*A text book in Electrical Technology - B L Theraja — S. Chand and Company.

* Performance and design of AC machines — M.G. Say, ELBS Edn.

* Mechanical workshop practice, K.C. John, 2010, PHI Learning Pvt. Ltd.

» Workshop Processes, Practices and Materials, Bruce J Black 2005, 3rd Edn., Editor Newnes
[ISBN: 0750660732]

* New Engineering Technology, Lawrence Smyth/Liam Hennessy, The Educational Company of
Ireland [ISBN: 0861674480]



UNIVERSITY OF JAMMU

Syllabus of Physics at FYUP under CBCS as per NEP-2020
for the examination to be held in May 2023, 2024, 2025

Semester : II Type: Skill Enhancement
Course
Course Name: Physics Workshop Skills | Course Code: USEPYT204
Credits: 2 LTP: 2-0-0
Contact Hrs. 30
Duration of 2% Hours End Semester Exam | 40 Marks
Exam
Mid Semester Exam | 10 Marks

Mid Semester Exam shall be conducted after completing 50% of syllabus.

Note for paper setters for End Semester Examination: The question paper will be of 40 marks.
There shall be 2 sections in the question paper with pattern as follows:
Section A shall comprise of 4 short answer type questions (of 2’2 marks each) with atleast one

question from each unit. The students have to attempt all questions from Section A.

Section B shall comprise of a total of 6 questions with two questions selected from each unit.
Each question shall be of 10 marks. The students have to attempt 3 questions by selecting only

one question from each unit.




UNIVERSITY OF JAMMU

SYLLABII OF PHYSICS FOR FOUR YEAR UNDERGRADUATE
PROGRAMME (FYUGP) UNDER CBCS AS PER NEP-2020
W.E.F.ACADEMIC SESSION 2023

List of Major, Minor, Multi-disciplinary and Skill Enhancement Courses in Physics for 3rd semester and
Major, Minor Courses for 4™ Semester of FYUGP (Four Year Undergraduate Program) as per NEP-2020

SEMESTER-III

S. | Course Type | Course No. | Course Title Credits Marks
No Theory Practical / Total
Tutorial Marks
Mid End Assessment| Exam
Semester| Semester
1. | Major UMJPYT301 | Electronics-1 3Th+1P| 15 60 10 15 100
2. | Major UMJPYT302| Heat and 3Th+1T| 15 60 10 15 100
Thermodynamics
3. | Minor UMIPYT303 | Basic Electronics | 3Th+1P| 15 60 10 15 100
4. | Multi- UMDPYT304 Fundamentals of | 3Th 15 60 | | - 75
disciplinary Modern Physics
5. | Skill USEPYT305 | Photography and | 2 25 25 | e | e 50
Enhancement video —audiography
SEMESTER-IV
S. | CourseType| Course No. Course Credits Marks
No Title Theory Practical / Tutorial| Total
Mid End Assessment | Exam Marks
Semester | Semester
1. | Major UMJPYT401 | Electronics-II 3Th+1P| 15 60 10 15 100
2. | Major UMJPYT402 | Mathematical 3Th+1T| 15 60 10 15 100
Physics-1

3. | Major UMJPYT403 | Atomic Physics | 3Th+1T| 15 60 10 15 100

4. | Major UMJPYT404 | Waves and 3Th+1P| 15 60 10 15 100

Optics
5. | Minor UMIPYT405 | Optics 3Th+1P| 15 60 10 15 100




UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics

Semester: 111 Type: Major
Course Electronics-I Course Code: UMJPYT301
Name:

Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic

Hours (Practicals) Session

Duration of | 3 Hours (Theory)

Exam 2 % Hours (Practicals)

For Theory : For Practicals :

End Semester Exam : 60 Marks Final Exam : 15 Marks

Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to understand:
e Basic components and Circuit analysis
e Basics of Semiconductors and semiconductor diode as device and its applications

Unit-1

Basic concepts and components:
Concepts of electrical signal: analog, digital and their graphical and mathematical representation;
signal sources: independent sources (voltage and current sources), dependent sources; discrete and
integrated circuits, Circuit components: Resistors, Inductors and Capacitors (purpose in the
electrical circuit, materials, and equivalent circuit) potentiometers.

Unit-11

Networks and theorems: DC and AC Circuit analysis of RC, RL circuits and RLC series and
resonant circuits. (DC Transient analysis: RC Circuit- charging and discharging with initial
charge, RL circuit with initial charge, Time constant, DC response of series RLC circuits; AC
circuit analysis: LCR circuits- series and parallel resonance, condition of resonance, resonant
frequency, bandwidth and Q- factor.)

Circuit Analysis: Superposition, Thevenin’s, Norton’s Maximum power transfer and Reciprocity
theorems, Kirchhoff’s Laws (KCL and KVL). Node analysis, Mesh analysis.



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics

Semester: 111 Type: Major
Course Electronics-I Course Code: UMJPYT301
Name:

Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic

Hours (Practicals) Session

Duration of | 3 Hours (Theory)

Exam 2 %2 Hours (Practicals)

For Theory : For Practicals :

End Semester Exam : 60 Marks Final Exam : 15 Marks

Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-11T
Fundamentals of Semiconductors:
Energy levels of electrons in isolated atom, concept of energy bands in insulators, metals and
semiconductors, electrical properties of semiconductors, intrinsic and extrinsic semiconductors,
direct and indirect band gap semiconductors, qualitative idea of Fermi level, forbidden energy
gap, free electron and holes, Energy band diagram in case of extrinsic semiconductors, mass
action law, intrinsic carrier densities, Transport phenomenon in semiconductors, mobility and
conductivity. Drift and diffusion currents

Unit-1V
Semiconductor pn-junction:

Junction diode — PN Junction (unbiased and biased). Formation of depletion layer in forward and
reverse biased diode, Diode current equation, temperature effect on V-I characteristics of PN
Junction. Application of diode as a switch, Rectifier, Types of rectifier and its applications (HWR
and FWR). Ripple factor and efficiency of Rectifiers, avalanche and zener breakdown.

Special diodes: Zener diode, V-1 characteristics and its application as voltage regulator,
construction and working of: LED, LASER diode, Photodiode, Solar cell.



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Electronics-I Course Code: UMJPYT301
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt
any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt
any one question.



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%” SEMESTER OF FYUGP UNDER CBCS

AS

PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN

DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Electronics-I Course Code: UMJPYT301
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

1.

A

S.M Sze, Semiconductor devices: Physics and technology, 2" edition , Wiley India edition
(2002)
Jasprit Singh, Semiconductor devices: Basic principles, John Wiley and Son (2001)
Basic Electronics by Albert Malvino David Bates and A.B Patil
S.A Nasar, Electric Circuits , Schaum’s outline series Tata MacGraw Hill(2004)
S.N Ali, Basic Electronics, 2" edition
B.G. Streetman, S.K. Banerjee, “Solid state Electronic Devices”, Pearson Education India,
2015,7" ed.
J.D. Ryder, “Electronic Fundamentals and Applications”, Prentice-Hall Of India Pvt. Ltd,
1975, 5" ed.
Syllabus for Practicals(C.No.UMJPYT301)

Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:

© N U AW~

Study of V-I characteristics of pn junction diode.

Study of V-I characteristics of zener diode.

Study of Ripple factor of HWR and FWR with and without filters.

Study of transistor characteristics in CB configuration.

Study of transistor characteristics in CE configuration.

Study of zener diode as voltage regulator.

Verification of Thevenin’s theorem and Maximum Power Transfer Theorem.
Verification of superposition theorem.

Pattern of Exam for Practicals: Continuous Assessment: 10marks

Final Examination (To be conducted by the course Coordinator internally) :15marks



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Heat and Course Code: UMJPYT302
Name: Thermodynamics
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:
After completing this course content, student will be able to understand:

e Basic concepts of Thermodynamics

e Basic concepts of Entropy

e Basic concepts of Heat Transfer Mechanisms

e Basic concepts of Temperature Scales

Unit-1

Concepts of Thermodynamics :Thermodynamic state of a system and zeroth law of
thermodynamics, thermodynamic equilibrium, adiabatic and isothermal changes, work done
during isothermal changes, adiabatic relations for perfect gas, work done during adiabatic change,
indicator diagram, first law of thermodynamics, reversible and irreversible processes.

Unit-11

Second law of thermodynamics: Kelvin-Planck and Clausius statements and their equivalence,
Carnot’s theorem, thermodynamic scale of temperature and its identity with gas scale.

Entropy: Additive nature of entropy, Entropy changes in reversible and irreversible processes,
Heat death of the universe, Impossibility of attaining absolute zero, Nernst heat theorem and Third
law of thermodynamics. Temperature-entropy diagram,



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Heat and Course Code: UMJPYT302
Name: Thermodynamics
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-111

Heat Transfer Mechanisms: Heat Engines (Carnot’s cycle and Carnot’s heat engine and its
efficiency, Otto cycle and its efficiency, Diesel cycle and its efficiency), Refrigerators (General
principle and coefficient of performance of refrigerator, The Carnot refrigerator, Simple structure
of vapour compression refrigerator), Air conditioning: principle and its applications.

Unit-1V
Maxwell’s thermodynamic relations:Intensive and extensive parameters, Thermodynamic
potentials- Internal energy, Enthalpy, Helmholtz free energy and Gibb’s free energy. Maxwell’s
thermodynamic relations. T-dS equations,Cooling due to Adiabatic Expansion of gas. Clausius-
Clapeyron latent heat equations. Joule-Thomson effect and its mathematical treatment. Cooling
due to adiabatic demagnetization and production of very low temperature by it.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Heat and Course Code: UMJPYT302
Name: Thermodynamics
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt
any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt
any one question.

Text and Reference Books

1. A Treatise on Heat, M.N. Saha, and B.N. Srivastava, 1973, Indian Press.

2. Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications.

3. Heat and Thermodynamics, M.W.Zemasky and R. Dittman, 1981, McGraw Hill

4. Theory and experiment on Thermal Physics, P.K.Chakrabarti, New central Book Agency.
5. Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. Chand and Co, New Delhi.

6. Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill.



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Major
Course Heat and Course Code: UMJPYT302
Name: Thermodynamics
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Tutorials (C.No.UMJPYT302)

Equation of state: Equations of state, Andrew’s experiment, Amagat’s experiment, Vander
Waal’s equation of state, critical constants, reduced equation of state, Joule-Thomson porous plug
experiment. Temperature of Inversion, Critical Temperature and Boyle’s Temperature

Thermometry: Temperature scales (Centigrade, Fahrenheit and Kelvin scale), principle,
construction and working of following thermometers:

Liquid and gas thermometers, Resistive type thermometers, Thermocouple as thermometer,
Pyrometers.

Pattern of Exam for Tutorials: ContinuousAssessment:10marks

Final Examination (To be conducted by the course coordinator
internally) :15marks



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Minor
Course Basic Electronics Course Code: UMIPYT303
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to understand:
e Introduction to basic electronic components and circuits.
e Semiconductors and its application

Unit-1
Basic concepts and components: Concepts of electrical signal: analog, digital and their graphical
and mathematical representation; signal sources: independent sources (voltage and current
sources), dependent sources; discrete and integrated circuits active and passive devices.
Circuit components: Resistors, Inductors and Capacitors (purpose in the electrical circuit,
materials, equivalent circuit) , potentiometers.

Unit-11
Networks and theorems: DC and AC Circuit analysis of RC, RL circuits and RLC series and
resonant circuits.(DC Transient analysis: RC Circuit- charging and discharging with initial charge,
RL circuit with initial charge, Time constant, DC response of series RLC circuits; AC circuit
analysis: LCR circuits- series and parallel resonance, condition of resonance, resonant frequency,
bandwidth and Q- factor.)

10



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Minor
Course Basic Electronics Course Code: UMIPYT303
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-111

Semiconductor Physics: Fundamentals

Energy levels of electrons in isolated atom, concept of: energy bands in insulators, metals and
semiconductors, electrical properties of semiconductors, intrinsic and extrinsic semiconductors,
direct and indirect band gap semiconductors, Fermi level, forbidden energy gap, free electron and
holes, Energy band diagram in case of extrinsic semiconductors, mass action law, Junction diode
— PN Junction (unbiased and biased). Diode current equation, pn junction diode as half wave and
full wave rectifier.

Unit-1V
Semiconductor devices

Junction diode — avalanche and Zener breakdown, Zener diode, V-I characteristics and its
application as voltage regulator, Special diodes: construction and working of: LED, LASER
diode, Photodiode, Solar cell.

Bipolar junction diode: pnp and npn transistor, basic transistor action, transistor amplifier
configurations (CB, CE, CC) output characteristics and their comparison, DC load line and Q-
point.

11



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Minor
Course Basic Electronics Course Code: UMIPYT303
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt
any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt
any one question.

12



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%” SEMESTER OF FYUGP UNDER CBCS

AS

PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN

DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 111 Type: Minor
Course Basic Electronics Course Code: UMIPYT303
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

1.

A

S.M Sze, Semiconductor devices: Physics and technology, 2™ edition, Wiley India edition
(2002).

Jasprit Singh, Semiconductor devices: Basic principles, John Wiley and Son (2001).

Basic Electronics by Albert Malvino David Bates and A.B Patil.

S.A. Nasar, Electric Circuits, Schaum’s outline series Tata MacGraw Hill(2004).

S.N Ali, Basic Electronics, 2" edition.

B.G. Streetman, S.K. Banerjee, “Solid state Electronic Devices”, Pearson Education India,
2015, 7" ed.

J.D. Ryder, “Electronic Fundamentals and Applications”, Prentice-Hall Of India Pvt. Ltd,
1975, 5" ed.

Svllabus for Practicals (C.No.UMJPYT301)

Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:

e S R o

[ERN
w

Study of V-I characteristics of pn junction diode.

Study of V-I characteristics of zener diode.

Study of Ripple factor of HWR and FWR with and without filters.

Study of transistor characteristics in CB configuration.

Study of transistor characteristics in CE configuration.

Study of Zener diode as voltage regulator.

Verification of Thevenin’s theorem and Maximum Power Transfer Theorem.
Verification of superposition theorem



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: III Type: Minor
Course Basic Electronics Course Code: UMIPYT303
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 %2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Pattern of Exam for Practicals: Continuous Assessment: 10marks

Final Examination (To be conducted by the course coordinator
internally) :15marks

Suggested Books

1. B.Sc. Practical Physics by C.L Arora
2. Practical Physics by R.K Shukla
3. B.Sc. Practical Physics by Harnam Singh

14



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 1 Type: Multi-disciplinary
Course Name: Fundamentals of | Course Code: UMDPYT304
Modern Physics
Credits: 3 LTP: 3-0-0
Contact Hours 45 (Theory) Academic Session
Duration of Exam | 3 Hours
For Theory : End Semester Exam : 60 Marks; Mid Term Exam: 15 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination shall be conducted after completing 50% of Syllabus.
Course learning outcomes:
After completing this course content, student will be able to understand:

e outline the de-Broglie’s theory of matter waves

e distinguish between phase velocity and group velocity in wave motion

e know about the electromagnetic spectrum, its properties and various regions

e wave properties like frequency, energy wavelength and their relationship,

e Dasic concepts of relativity

e how x-rays are produced and their production

e Cosmic rays and their properties like energy, composition, latitude and altitude effect

e Fundamental concepts of relativity

e Nuclear radiations, their characteristics, fission, fusion and radioactivity

Unit-I
Wave properties and electromagnetic spectrum
Inadequacy of classical Mechanics, Black Body radiations, concept of Planck’s hypothesis, Matter
waves, the de Broglie wavelength, phase velocity of de Broglie waves, group velocity, Heisenberg
uncertainty principle
The electromagnetic spectrum and its classification, characteristics of em radiations,
characteristics and applications of various regions of em spectrum

Unit-11
X-rays and Cosmic-rays
Discovery of X-rays, Production and characteristics of X-rays, Bragg’s law, X-ray spectra,
characteristics of x-ray spectrum, Moseley’s law
Origin of cosmic rays, Introduction to primary and secondary cosmic rays, Latitude effect, altitude
effect, cosmic ray showers, discovery of positron

15



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics
Semester: 1 Type: Multi-disciplinary
Course Name: Fundamentals of | Course Code: UMDPYT304
Modern Physics
Credits: 3 LTP: 3-0-0
Contact Hours 45 (Theory) Academic Session
Duration of Exam | 3 Hours
For Theory : End Semester Exam : 60 Marks; Mid Term Exam: 15 Marks

Unit-111
Relativity
Introduction to frame of reference, postulates of special theory of relativity, the Lorentz
transformation equations (qualitative idea only), Length contraction, time dilation, relativistic
mass, Mass energy equivalence (qualitative idea only) and its applications.

Unit-IV
Nuclei and Radioactivity
Rutherford model of atom, general properties of nuclei, Binding energy and nuclear stability,
nuclear forces and properties, Radioactivity, Different types of nuclear radiations and their
properties, half-life rule, carbon dating, nuclear fission and fusion, nuclear reactors.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

16



Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt
any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt
any one question.

Text and Reference Books:
1. Concepts of Modern Physics, Arthur Beiser, Shobhit Mahajan, S Rai Choudhary, 7" ed.
2. Modern Physics, R. Murugeshan and Kiruthiga Sivaprasth
3. Modern Physics by Serway, Cenage Learning, 3" ed.

17
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SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

Semester: I Type: Skill Enhancement
Course
Course Name: Photography and video — | Course Code: USEPYT305
audiography
Credits: 2 LTP: 1-0-1
Contact Hrs. 30
Duration of 2' Hours End Semester Exam | 25 Marks
Exam
Mid Semester Exam | 25 Marks

Note: Mid Semester Exam shall be conducted after completing 50% of syllabus.
Course learning outcomes:

e After completing this course content, student will be able to understand:

e basics of still photography

e basics of camera handling, technicalities of cameras, lenses

e fundamentals of Audio video recording

e How to do recoding of audio and video on Compact Discs etc.

Unit-1
Photography — Camera

Camera — an introduction, part of a camera, camera eye (lens), shutters, special lens. Types of
camera — their basic principle, constructions and working. Principle of video camera, choosing a
camera, picture size. Choice of lens — angle of view and resolving power, aperture and focusing.
Films, types of films, Film exposure, aperture and speed relationship, use of exposure meter,
developing the exposed film.

Unit-11
Audio — Video Recording

Basic principle of recording (Inter-conversion), Methods of conversion of video signal into
electrical signals, Methods of conversion of audio signal into electrical signals, Storage of audio —
video signals on tapes, Quality of recording, sound recording on cine films, Tape characteristics,
structure and composition, tape format, tape speeds, important tape parameters, Preservation of
tapes, storage techniques, precaution, Over recording, need for over recording various methods of
over — recording, protection of over-recording.

18



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 3%° SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2023, 2024, 2025

Semester: 1 Type: Skill Enhancement
Course
Course Name: Photography and video — | Course Code: USEPYT305
audiography
Credits: 2 LTP: 1-0-1
Contact Hrs. 30
Duration of 2'>Hours End Semester Exam | 25 Marks
Exam
Mid Semester Exam | 25 Marks

Unit-I1T
Compact Disc for Audio — Video Recording

Compact disc — limitation of traditional audio recording system, lamination video recording
system, Need for compact disc, advantages of compact disc, CD for audio recording, Basic
principle of audio recording, Construction of CD for audio, Methods of CD — audio —recording,
Care and cautions, CD for video —recording, construction of CD for video, Basic principle for
video recording, Methods of CD — video recording, General operating and installation
precautions, CD — players, operating principle.

Note for paper setters for End Semester Examination:

The question paper will be of 25 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 2’2 marks each) with at least one
question from each unit. The students have to attempt all questions from Section A.

Section B shall comprise of a total of 6 questions with two questions selected from each unit. Each
question shall be of 5 marks. The students have to attempt 3 questions by selecting only one
question from each unit.

Text and Reference Books:

1. Photography: Physics and Art in Focus by John Beaver.

2. The Science and Practice of Photography by John R. Roebuck.
3. Physics of Sound by Richard E. Berg, Pearson India.

4. The Physics of Optical Recording by Kurt Schwartz

19



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,
2025, 2026

B.Sc.- Physics
Semester: IV Type: Major
Course Electronics-I1 Course Code: UMJPYT401
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to understand:
e Basic components and Circuit analysis

¢ Basics of Semiconductors and semiconductor diode as device and its applications
Unit-1

Transistors :

Bipolar Junction Transistor (BJT), PNP and NPN transistor, Basic Transistor action, study of
CB, CE and CC configurations of transistor to study characteristics, active, cutoff and saturation
regions, current gain and relation between them, DC load line analysis and Q-point stabilization

Transistor biasing: faithful amplification and need for biasing, stability factors and its
calculation for transistor biasing circuits for CE configuration: fixed bias (base resistor method),
emitter bias (fixed bias with emitter resistor), Collector to base bias (base bias with collector
feedback) and voltage divider bias, discussion of emitter follower bias.

Unit-I1

Amplifiers: Classification of amplifiers based on mode of operation (Class A, B, AB, C & D),
stages (single & multi stage, cascade & cascade connections) Coupling methods (RC, transformer,
direct and LC coupling). Nature of amplification (voltage and Power amplification)

20



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,
2025, 2026

B.Sc.- Physics
Semester: IV Type: Major
Course Electronics-I1 Course Code: UMJPYT401
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

BJT as an amplifier in CE configuration, various amplification parameters, and qualitative
discussion of RC coupled voltage amplifier, general principle of operation of small signal
amplifiers, distortion in amplifiers, review of BJT equivalent circuit and hybrid parameters, gain
and frequency response of R-C coupled amplifier

Unit-I11
Feedback and Oscillator Circuits:

Feedback Circuit: types of feedback, effects of positive and negative feedback, Voltage series,
voltage shunt, current series and current shunt feedback connection types and their use for specific
amplifiers, estimation of input impedance, output impedance, gain and bandwidth for voltage
series negative feedback

Oscillator Circuits: use of positive feedback for oscillator operation, Barkhausen criterion for self-
sustained oscillations, Feedback factor and frequency of oscillation for RC phase shift oscillator
and Wein Bridge oscillator, Qualitative discussion of relative network feedback oscillators (Tuned
oscillator circuits): Hartley and Colpitt’s oscillators.

Unit-IV
Fundamentals of Digital Electronics:

Number system- decimal, binary, octal and hexadecimal number system and their inter
conversion

Binary codes: BCD, Gray, ASCII & EBCDIC codes and their advantages and disadvantages.
Binary arithmetic: binary addition, binary subtraction using 1’s and 2’s compliment
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UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,
2025, 2026

B.Sc.- Physics
Semester: IV Type: Major
Course Electronics-I1 Course Code: UMJPYT401
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Logic Gates- Digital signal, clock pulse, OR, AND, NOT, NAND, NOR, X-OR, X-NOR,
construction of OR, AND and NOT Gate from NAND and NOR gate. Boolean algebra, De-
Morgan Laws of Boolean algebra.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.
Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of 50% of
the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt any two
questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt any one
question.
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UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,

2025, 2026
B.Sc.- Physics
Semester: IV Type: Major
Course Electronics-I1 Course Code: UMJPYT401
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

bl e

SweNow

Note :

Electronics, Circuits and Analysis by Dinesh C. Dube, narosa Publications

Analog Electronics by L.K. Maheshwari and M.M.S. Anand , PHI Learning Pvt Ltd
Digital Electronics by G.K. Kharate , Oxford University Press

Handbook of electronics, S.L. Gupta and V. Kumar, PragatiPrakashan, Meerut, 2016, 3rd
ed.

Integrated Electronics, J. Millman and C.C. Halkias (Tata McGraw Hill)

Digital Principles and Applications, A.P. Malvino, D.P. Leach &Saha (Tata McGraw Hill)
Semiconductor devices: Physics and technology, S.M Sze, Wiley India edition (2002)
Semiconductor devices: Basic principles, Jaspritsingh,, John Wiley and Son (2001)

Basic Electronics by Albert Malvino David Bates and A.B Patil

O Electric Circuits, S.A Nasar,Schaum’s outline series Tata MacGraw Hill(2004)

Syllabus for Practicals (C.No.UMJPYT301)

Perform any 05 of the following experiments as per availability of the apparatus

List of experiments :

1. Study of half wave and full wave rectifier
2. Study of zerer diode as voltage regulator
3. Study of single stage CE amplifier (determination of h -parameters)
4. Study of series-parallel resonance circuits
5. Verification of Truth tablesof OR, AND, NOT, NAND, NOR, XOR and XNOR gates
6. Universal properties of NAND and NOR gates
7. Design of and study of Wien Bridge and RC phase shift Oscillator
8. Study of Colpitt’s and cystal Oscillator using transistor
Pattern of Exam for Practicals: Continuous Assessment: 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,
2025, 2026

B.Sc.- Physics
Semester: IV Type: Major
Course Mathematical Course Code: UMIJPYT402
Name: Ph}’SiCS-I
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:
Applications of Complex Numbers, Vectors and Matrices for application in Physics.

Unit-I
Complex Numbers : Introduction, Algebra of Complex Numbers, Argand diagram, Algebra of Complex
Numbers using Argand diagram, rectangular, polar and exponential forms of Complex Numbers, De-
Moivre’s theorem, trigonometric, hyperbolic and exponential functions, powers, roots and log of complex
numbers, Application of complex numbers to determine velocity and acceleration in curved motion.

Unit-11
Vectors: Recapitulation of Vector Algebra, properties of vectors under rotations. Scalar product
and its invariance under coordinate rotations. Linear Vector Space: Linear Independence of
vectors and dimensions, Basis and expansion theorem. Representation of vectors.
Vector Integration: Ordinary Integrals of Vectors. Multiple integrals, Jacobian. Notion of
infinitesimal line, Green’s Theorem, Green’s Theorem in a plane, Helmholtz theorem.

Unit-111
Matrices : Review of Algebraic operations of Matrices, Types of Matrices — Square matrix,
diagonal matrix, scalar matrix, unit matrix, row matrix and column matrix, null matrix, upper
triangular matrix, lower triangular matrix, transpose of a matrix , properties of transpose of a
matrix, conjugate of a matrix, conjugate transpose of a matrix, symmetric and antisymmetric
matrices, Hermitian and Skew-Hermitian matrices
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B.Sc.- Physics
Semester: IV Type: Major
Course Mathematical Course Code: UMIJPYT402
Name: Ph}’SiCS-I
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-1V

Matrices : Determinant of a matrix, co-factors of a determinant, minors of a matrix, Singular and
non-singular matrices, adjoint of a matrix, invertible matrices, orthogonal matrices, unitary
matrices, trace of a matrix, elementary operations and elementary matrices, equivalent matrices,
rank of a matrix, vectors as matrices and vector space, solution of Linear equations
(Homogeneous and Non-homogeneous).

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.
Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of 50% of
the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt any two
questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt any one
question.

25



UNIVERSITY OF JAMMU

SYLLABUS OF PHYSICS FOR 4™ SEMESTER OF FYUGP UNDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD IN MAY 2024,
2025, 2026

B.Sc.- Physics
Semester: IV Type: Major
Course Mathematical Course Code: UMIJPYT402
Name: Ph}’SiCS-I
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

1. Mathematical methods in the Physical Sciences, M. L. Boas, 2005, Wiley

2. Mathematical Physics by Satya Prakash (Sultan Chand & Sons)

3. Mathematical Methods for Physicists, G.B. Artken, H.J. Weber, F.E. Harris, 2013, 7th
edition., Elsevier

4. Essential Mathematical Methods, K.F. Riley and M.P. Hobson, 2011, Cambridge Univ.
Press

5. Vector Analysis and an introduction to TENSOR ANALYSIS, S. Lip Schutz, D. Spellman,
M. R. Spiegel, Schaum’s Outline Series, Tata McGraw Hill Education Private Limited,

2009
6. Matrix Methods: An Introduction, R. Bronson, 1991, Academic Press
7. A Students Guide to Vectors and Tensors, D. Fleisch, 2012, Cambridge University Press

Svllabus for Tutorials (C.No. UMJPYT402)

Plotting of Graphs :
1. Use the rectangular coordinate system to

(a) plot points in a rectangular coordinate system
(b) identify points on a graph

2. Graphing linear equation

(a) Recognize the relation between the solution of an equation and its graph e.g.,
in equation y = - x + 4, find if () (0, 4) (i1) (-1, 3) (iii) (2, 2) (iv) (-2, 6) is a solution
to the equation.

(b) determine if the points are on line ?

(c) Graph a linear equation by plotting points e.g., y =4x-3, y = -3, etc.

3. Graph of vertical and horizontal lines like y = -2, x = 3 etc.
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B.Sc.- Physics
Semester: IV Type: Major
Course Mathematical Course Code: UMIJPYT402
Name: Ph}’SiCS-I
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

4. Graphing with intercepts

(a) Identify the intercepts on a graph
(b) Find the intercepts from an equation of a linee.gx +y =15,y =3/4x — 12, y = 3x etc.
(c) Graph a line using intercepts e.g —x + 3y =3, x + y =-2 etc.

5. Choose a most convenient method to graph a line
Example exercise

In the followings, identify the most convenient method to graph each line
(i) x=5 () y=-3@Gi)2x+y=5({v)x—-y=2(@{v)y=12x+2(v)y=3/4x-1
6. Understand slope of a line

» Use Geoboards to model space
» Find the slope of a line from its graph
» Find slope of horizontal and vertical lines
» Use the slope formula to find the slope of a line between two points
» Graph a line at a given point and its slope
7. From a given set of data, create a Pie graph.

8. From a given set of data, create a bar graph and histograms.

9. Exercises on reading errors

Example: Choose your textbook or some other hardcover book and measure its thickness.
What is the reading error in this measurement? Repeat the measurement a few times at different
places on the book. What is the estimated standard deviation of your measurement?

10. Error in the mean
Exercises on understanding the error on the mean
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B.Sc.- Physics
Semester: IV Type: Major
Course Mathematical Course Code: UMIJPYT402
Name: Ph}’SiCS-I
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Example: Determine the period of oscillation of a pendulum. Use the procedure to

(1) Measure the time for 20 oscillations, ty9, and repeat the measurement 5 times
(i1) Measure the time for 5 oscillations, ts and repeat the measurement 20 times.
Assuming, reasonably that the error in the determination of the time for 20 oscillations is the same

as the error in the determination of the time for 5 oscillations.

Calculate the error in the period for both procedures to determine, which will give the smallest
error in the value of the period?

11. Use of error bars in the graphical data display.

Pattern of Exam For Tutorials: ContinuousAssessment: 1 Omarks

Final Examination (To be conducted by the course coordinator internally) :15marks
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B.Sc.- Physics
Semester: IV Type: Major
Course Atomic Physics Course Code: UMJPYT403
Name:
Credits: 4 LTP: 3-1-0
Contact 45 (Theory) + 15 Academic
Hours (Tutorial) Session
Duration of | 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:
theories explaining the structure of atoms and the origin of the observed spectra, fine structure of
hydrogen atom, different coupling schemes

Unit-I

Bohr’s Theory and spectrum of Hydrogen Atom : Production of spectra, types of spectra,
wave number, spectrum of hydrogen atom and spectral series, observation of hydrogen spectrum,
failure of electromagnetic theory of radiation, Bohr’s theory and spectrum of hydrogen atom,
characteristics of Bohr circular orbitals, explanation of spectral series in hydrogen spectrum,
experimental confirmation of Bohr’s theory, Franck-hertz experiment.

Unit-I1

Sommerfeld Theory of Hydrogen Atom : The quantum conditions, Applications of
quantization, quantization of elliptical orbits, Sommerfeld elliptical orbits, Relativistic correction
to Sommerfeld elliptical orbits, Fine structure of H line, Fine structure of He' line, selection rule
for azimuthal quantum number.

Unit-111

Vector Atom Model and Stern-Gerlach Experiment : Space quantization, quantum numbers
and their physical interpretation, Magnetic moments of an atom and Lande’s g factor, Larmor’s
theorem, Stern-Gerlach Experiment, Fine structure of hydrogen lines, spectral terms and their
notations,
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B.Sc.- Physics
Semester: 1\Y% Type: Major
Course Name: | Atomic Physics Course Code: UMJPYT403
Credits: 4 LTP: 3-1-0
Contact Hours | 45 (Theory) + 15 Academic
(Tutorial) Session
Duration of 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-IV

Spectra of Alkali and Alkaline Elements: Different series in alkali spectra, Ritz combination
principle, term values in alkali spectra and quantum defect, spin-orbit interaction, explanation of
salient features of alkali spectra, doublet structure in alkali spectra, transition rules, intensity rules,
spectra of alkaline earths, L-S coupling and jj coupling, selection rules in atoms of two valence
electrons, singlet and triplet series in two valence electron systems.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.
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B.Sc.- Physics
Semester: 1\% Type: Major
Course Name: Atomic Physics Course Code: UMJPYT403
Credits: 4 LTP: 3-1-0
Contact Hours 45 (Theory) + 15 Academic

(Tutorial) Session

Duration of 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of 50% of
the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt any two
questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt any one
question.

Text and Reference Books

1. Elements of Spectroscopy by Gupta, Kumar, Sharma (A Pragati Edition).
2. Atomic and Molecular Spectroscopy by Mool Chand Gupta, New Age International publishers

Svllabus for Tutorials (C.No.UMJPYT403)

1. Calculations on energy of electron present in different orbits in hydrogen atom and radii of
different orbits.

2. Idea about the ionization potential of atoms.

Example:
(a) Ionisation potential of H-atom
(b) Tonisation energy of hydrogen if the shortest wavelength in Balmer series is 3650 A.
(c) Tonisation potential of H-atom if wavelength of second line of Balmer series is 4861A.
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B.Sc.- Physics
Semester: 1\% Type: Major
Course Name: Atomic Physics Course Code: UMJPYT403
Credits: 4 LTP: 3-1-0
Contact Hours 45 (Theory) + 15 Academic

(Tutorial) Session

Duration of 3 Hours (Theory)
Exam 1 Hour (Tutorials)
For Theory : For Tutorials :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

3. Detailed knowledge about the possible orientations of spin vector S and orbital angular vector L
with respect to magnetic field direction

Exercise:

(a) Calculations of values of (i) 1, s and j and (ii) L, S and J for a d electron in an one electron
system
(b) For *Ds /2 state of the electron, calculate (i) possible values of m; and J, (ii) the different
possible orientations of J vector in space. What are the possible orientations of S = 0.
4. Calculation of S, L and J values that correspond to each of the following states

1 3 2 5
So» PZa D3/29 F5

5. Calculation of longest wavelength lines in the series (n, 1) — (4, 0) in potassium having
wavelengths 7699, 7664.9, 4047.2 and 4041 A, respectively.

6. Study of distinction between spectra of H and Na atoms. What makes the line spectra so
different even though they belong to single valence electron system? How the doubling of levels
in spectra of alkalies are explained?

Pattern of Exam for Tutorials: Continuous Assessment: 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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B.Sc.- Physics
Semester: IV Type: Major
Course Waves and Optics Course Code: UMIJPYT404
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:

Nature of wave motion, physics behind various optical phenomena like interference, diffraction
and polarisation

Unit-1

Waves : Wave equation in simple and differential form, general solution of wave equation ,
velocity of transverse waves in a string , velocity of longitudinal waves in a fluid , energy density
and intensity of a progressive wave, phase and group velocity , characteristic impedance of a
string, reflection and transmission coefficients, impedance matching. Superposition principle
and linearity, stationary/standing waves on a string of fixed length, eigen functions, energy of a
vibrating string, eigen frequencies.

Unit-I1

Interference : Conditions for interference, Young’s double slit experiment, theory of
interference fringes, Fresnel’s biprism and its application to the determination of wavelength of
sodium light, Phase change on reflection , thin films (reflected and transmitted cases), Newton’s
Rings: determination of refractive index of liquid and wavelength of monochromatic light,
Michelson’s interferometer and its applications to determine (i) Wave length of monochromatic
light (i1) thickness of thin transparent plate (iii) resolution of spectral lines (iv) Determination of
refractive index of glass.
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B.Sc.- Physics
Semester: IV Type: Major
Course Waves and Optics Course Code: UMIJPYT404
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-111

Diffraction : Fresnel’s diffraction , Fresnel’s half —period zones , rectilinear propagation of light
, Zone plate action of Zone plate , Diffraction at a straight edge , rectangular slit and thin wire,
Fraunhofer diffraction, single slit diffraction, two slit diffraction, plane transmission grating,
determination of wavelength of monochromatic light using grating, width of principal maximum,
absent spectra, dispersive power of grating, limit of resolution, Rayleigh’s criterion, resolving
power of grating.

Unit-IV

Polarization : Polarization by reflection, Brewster’s law, Malus Law, phenomenon of double
refraction, Huygen’s theory of double refraction , Nicol prism, quarter wave plate and half wave
plate; theory, production and detection of plane, circularly and elliptical polarized light, optical
activity, specific rotation, Laurent’s half shade polarimeter.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.
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B.Sc.- Physics
Semester: IV Type: Major
Course Waves and Optics Course Code: UMIJPYT404
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt
any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt
any one question.

Text and Reference Books

Text Book of Vibrations and Waves, S.P.Puri (MacMillan India)
Physics of Vibrations and Waves, H.J.Pain (John Wiley, London)
Waves and Optics, K.K.Sharma (Sharma Publications)

Waves and Oscillations, N.Subrahmanyam & B.Lal (Vikas Publishers)
Fundamental of Optics, F.A.Jenkins and H,E.White (McGraw Hill)
Optics, Ajoy Ghatak (McMillan India)

Optics, Brijlal, Subrahmanyam and Avadhanulu (S.Chand & Co.)

NNk LD -
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B.Sc.- Physics
Semester: IV Type: Major
Course Waves and Optics Course Code: UMIJPYT404
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session

Duration of
Exam

3 Hours (Theory)
2 2 Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Note: Perform any 05 of the following experiments as per availability of the apparatus

Syllabus for Practicals (C.No.UMJPYT404)

List of experiments:

Nk LD —

Pattern of Exam for Practicals:

To find wavelength of sodium light by using Newton’s rings.
To find specific rotation of sugar by using polarimeter.
To find values of Cauchy constants of material of a prism.

To find resolving power of a prism.
To find the refractive index of water using hollow prism.

To find the wavelength of sodium light using diffraction grating.
To find the dispersive power of material of given prism.

ContinuousAssessment: 1 Omarks

Final Examination (To be conducted by the

course coordinator internally) :15marks
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B.Sc.- Physics
Semester: IV Type: Minor
Course Optics Course Code: UMIPYT405
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:

Concepts and terminology of geometrical optics, basic knowledge of interference, diffraction and
polarization as a part of wave optics.

Unit-1

Geometrical optics : Fermat’s principle, reflection and refraction at plane interface, Matrix
formulation of geometrical Optics, Cardinal points and Cardinal planes of an optical system, Idea
of dispersion, Application to thick Lens and thin Lens, Ramsden and Huygens eyepiece. Wave
Optics: Electromagnetic nature of light. Definition and properties of wave front Huygens
Principle. Temporal and Spatial Coherence.

Unit-I1

Interference : Conditions for interference, Young’s double slit experiment, theory of
interference fringes, Fresnel’s biprism and its application to the determination of wavelength of
sodium light, Phase change on reflection , thin films (reflected and transmitted cases), Newton’s
Rings: determination of refractive index of liquid and wavelength of monochromatic light,
Michelson’s interferometer and its applications to determine (i) Wave length of monochromatic
light (ii) thickness of thin transparent plate (iii) resolution of spectral lines (iv) Determination of
refractive index of glass.
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B.Sc.- Physics
Semester: IV Type: Minor
Course Optics Course Code: UMIPYT405
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks
Unit-I11

Diffraction : Fresnel’s diffraction , Fresnel’s half —period zones , rectilinear propagation of light
,Zone plate action of Zone plate , Diffraction at a straight edge , rectangular slit and thin wire,
Fraunhofer diffraction, single slit diffraction, two slit diffraction, plane transmission grating,
determination of wavelength of monochromatic light using grating, width of principal maximum,
absent spectra, dispersive power of grating, limit of resolution, Rayleigh’s criterion, resolving
power of grating.

Unit-IV

Polarization : Polarization by reflection, Brewster’s law, Malus Law, phenomenon of double
refraction, Huygen’s theory of double refraction , Nicol prism, quarter wave plate and half wave
plate; theory, production and detection of plane, circularly and elliptical polarized light, optical
activity, specific rotation, Laurent’s half shade polarimeter.
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B.Sc.- Physics
Semester: IV Type: Minor
Course Optics Course Code: UMIPYT405
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of 50% of
the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with pattern as
follows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to attempt any two
questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to attempt any one
question.
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B.Sc.- Physics
Semester: IV Type: Minor
Course Optics Course Code: UMIPYT405
Name:
Credits: 4 LTP: 3-0-1
Contact 45 (Theory) + 30 Academic
Hours (Practicals) Session
Duration of | 3 Hours (Theory)
Exam 2 2 Hours (Practicals)
For Theory : For Practicals :
End Semester Exam : 60 Marks Final Exam : 15 Marks
Mid Term Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

1. Optics — B.K. Mathur

2. Principles of Optics-Max Born and Emil Wolf (Pergamon Press)Waves and Oscillations,
N.Subrahmanyam & B. Lal (Vikas Publishers)

3. Fundamental of Optics, F.A. Jenkins and H,E.White (McGraw Hill)

4. Optics, Ajoy Ghatak (McMillan India)

5. Optics, Brijlal, Subrahmanyam and Avadhanulu (S.Chand & Co.)

Syllabus for Practicals (C.No. UMJPYT404)

Note: Perform any 05 of the following experiments as per availability of the apparatus
List of experiments:

To find wavelength of sodium light by using Newton’s rings.
To find specific rotation of sugar by using polarimeter.
To find values of Cauchy constants of material of a prism.

To find resolving power of a prism.

To find the refractive index of water using hollow prism.

To find the wavelength of sodium light using diffraction grating.
To find the dispersive power of material of given prism.

Nk WD —

Pattern of Exam for Practicals:  Continuous Assessment: 10marks
Final Examination (To be conducted by the course coordinator internally) :15marks
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(NAAC ACCREDITED ‘A GRADE' T :NI\"I".llgil-l'\JI
Haba Salub Ambedkar Road, Banmn- TRO006G (J&K)

Academic Section
Lmail: academics ectiongul 3@gmail.com

NOTIFICATION
(24/January/Adp./9%)

[Lis hereby notified for the information of all concerned that the Viee-Chancellor. in
anticipation of the approval of the Academic Council. is pleased to authorize the adoption ol the
Syllibi and Courses of Studies in the subject of Physies ol Semester Veh, VIth,VIIth and
VIIth for Four Year Under Graduate Programme (FYUGP) under the Choice Based
Credit System as per NEP-2020 (as given in the annexure) for the examinations to be held in

the years as per the details given below:

Subject Semester For the examinations to be
s held in the vear

Physices Semester-V December 200700, 2025 and 2026
Semester-V May 2025, 2076 and 2027
Semester-Vil December 2025, 2026 and 2027
Semester-V||| May 2026. 2027 and 2028

The Svllabi of the courses are also available on the University website: www. jammuuniversitv.ac.in.
] } Www.

Sel/-
DEAN ACADEMIC AFFAIRS
No. F. Acd/11/24/)2314) = 3185
Dated: V-]~ 20204

Copy Tor information and necessary action to:
. Dean Faculty ol Science
2. HOD/Convener. Board ol Studies Physies
oosn Ao the Controller ol Fxaminations
4 Al members of the Board ol Studies
5. Conlidential Assistant o the Controller of xaminations
6. Director. Computer Centre. University of Jammu
7. Deputy Registrar/Assit. Registrar (Conf, /lxams. UG )
8. Incharge University Website for necessary action please

Depit



UNIVERSITY OF JAMMU
SYLLABII OF PHYSICS FOR FOUR YEAR UNDERGRADUATE
PROGRAMME (FYUGP) UNDER CBCS AS PER NEP-2020
W.E.FACADEMIC SESSION 2024

List of Major, Minor and Skill Enhancement Courses in Physics for 5", 6", 7" and 8" Semesters
of FYUGP (Four Year Undergraduate Program) as per NEP-2020

SEMESTER-V
S.[CourseType| CourseNo. | CourseTitle | Credits|  Marks =
No Theory Practical / Total
Tutorial Marks
| Mid End Assessment| Exam
Semester] Semester
1. | Major UMJPYT501| Relativity 3 10 ) | e | e 50
2. | Major UMJPYT502| Mathematical 3Th+1P| 15 60 10 15 100
Physics-11
3. | Major UMJPYT303| Quantum | 3Th+1T] 1S 60 10 15 | 100
Mechanics-1
4. | Major UMJPYT504| Molecular Physics | 3Th+1P| 15 60 10 15 w0
5. | Minor UMIPYT505| Atomic and 3Th+1P 15 60 10 15 100
Molecular Physics
6. | Skil | USEPYIS06 |Summer Internship) 2 T — I 7
| Enbancemend | . |
SEMESTER-VI
S. | Course | Course No. Course Title Credits Marks
No| Type Theory Practical / Tutorial Total
Mid | End Assessment | Exam Marks
Semester | Semester
1. | Major UMJPYT601 | Statistical 3Th+1P ISw 60 10 15 100
Physics
Z, | Major | UMJPYTG602 |Laser Physics 3Th+1P| 15 60 10 15 100
and Fibre Optics
3. | Major | UMJPYT603 | Basics of 3Th+1P| 15 60 T RE 00
!Condcnsed
R _ | Matter Physics
4. Major | UMJPYT604 |Fundamentalsof 3Th+IT| 5 | 60 | 10 15 -
Nuclear Physics
5. | Minor | UMIPYT60S | Laser Physics 3Th+1P| 15 60 10 15 100
|
h~
v
L. lL\J 4 -



SEMESTER-VII

S. | Course Type | Course No. | Course Title | Credits Marks
No Theory Practical / Total
I Tutorial Marks
Mid End Assessment| Exam
! Semester| Semester
1. | Major UMJPYT701| Classical 3Th+IT| 15 60 10 15 100
| Mechanics
2. | Major UMJPYT702| Astrophysics 3Th+IT| 15 60 10 |15 100
3. | Major UMJPYT703 Electronies-1II | 3Th+1P| 15 | 60 10 15 w00
4. | Major UMJPYT704Research 3Th+1T| 15 60 10 15 100
Methodology and
Research Ethics
5. | Minor UMIPYT705| Electronics 3Th+1P| 15 60 10 15 100
SEMESTER-VILI
S. | Course Type | Course No. | Course Title Credits Marks
No Theory Practical / Total
Tutorial Marks
Mid End | Assessment | Exam
. Semester| Semester
1. | Major T UMJPYT801 | Computational | 3Th+1P| 15 | 60 1w |13 100
(Honours) Techniques and
Programming
2. | Major UMJPYTS802 | Quantum 3Th+1T| 15 60 10 15 100
(Honours) Mechanics-11
3. | Major UMJPYTS803 | Electrodynamics JTh+1T 15 60 10 15 100
(Honours) and Plasma
Physics
4. | Major UMJPYTS04 | Mathematical 3Th+1T| 15 60 10 15 100
(Honours) Physics-111
5. | Minor UMIPYTS0S | Quantum JTh+IT 15 60 10 15 100
(Honours ) Mechanics
6. | Major UMJPYT806 | Scientific editing 3Th+1P| 15 60 10 15 100
(Honours with and Programming
Research
7. |Minor (Honours| UMIPYT807 | Quantum JTh+IT 15 60 10 15 100
with Research) Mechanics i
8. | skin USEPYPS08 | Research Project | 12 | - 300 300
Enhancement |
(Honours with '
Research) \

[~




UNIVERSITY OF JAMMU

Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester ) A% Typ'e_ Major

Course Name Relativity Course Code UMJPYT501

Credits 2(Theory) LTP 2-0-0 o
Contact Hrs | 30 (Theory) i

Duration of Exam | 214 hours

For Theory: o

End Semester Exam: 40 Marks
Mid Semester Exam: 10 Marks

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand
* General features of relativity
¢ Setup and significance of Michelson-Morley experiment
* Fundamental concepts and applications of special theory of relativity

Unit-1

Introduction to relativity:

Galilean relativity, Newtonian mechanics, Electrodynamics and inconsistency with Galilean
relativity, ether and experiments for its detection, failure to detect ether. Measurement of velocity
of light in moving frames. Lorentz, Poincare and developments towards relativity.

Unit-11

Special Theory of relativity:

Michelson-Morley Experiment and its out- come, 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 cnergy Equivalence,
Relativistic Doppler effect, Relativistic Kinematics, Transformation of Energy and Momentum.




UNIVERSITY OF JAMMU

Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester Vv Type Major
Course Name Relativity Course Code UMJPYTS01
Credits 2(Theory) LTP 2-0-0

. Contact Hrs 30 (Theory)
Duration of Exam | 24 hours
For Theory:

End Semester Exam: 40 Marks
Mid Semester Exam: 10 Marks

Unit-ITI
Beyond special relativity:

Inertial and gravitational mass, Equivalence principle, Introducing gravitational field as general
coordinate transformation, Principle of general covariance, Metric tensor and affine connection,
Gravitational potential as metric tensor, Laws of physics in presence of gravitation, gravitational
time dilation and red shift, Experimental observation of gravitational red shift.

Note for paper setters for End Semester Examination:

The question paper will be of 40 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall consist Four (4) short answer questions having one question from each unit.
The students are required to attempt all questions. Each question shall be of 2% Marks.
Section-B shall consist of six (6) long answer questions having two questions from each unit.
The students are required to attempt one question from each unit. Each question shall be of 10
Marks.

The numerical problems should not exceed more than 20% of the maximum marks,
Note for paper setters for Mid Semester Examination.

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.



UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

\_Scmestcr | V Type Major
| Course Name J Relativity Course Code UMJPYT501
Credits ' 2(Theory) LTP 2-0-0
| : |
| Contact Hrs 30 (Theory)
Duration of Exam 22 hours
For Theory:

End Semester Exam: 40 Marks
Mid Semester Exam: 10 Marks

The question paper will be of 10 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 2% marks each ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 5 marks each ) and the students are required
to attempt any one question.

Text and Reference Books

[ntroduction to Special Theory of Relativity by Resnick
Relativity by A. Einstein

Classical Electrodynamics by J.D. Jackson
Electrodynamics by W. K. H. Panofsky & M, Phillips
Classical Mechanics by H. Goldstein



UNIVERSITY OF JAMMU

Syllabus of Physics for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V Type Major

Course Name Mathematical Physics-11 Course Code UMIPYT502
Credits | 3(Theory) + | (Practicals) LTP 3-0-1

Contact Hrs | 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

The students shall be able to grasp the basic concepts of complex variables, linear algebra,
Fourier series, Fourier transforms and differential equations. After the completion of this course
the students shall be able to solve the mathematical problems in physics.

Unit-1: Complex function:

Functions of a complex variable, Limit, continuity and differentiability, analytic functions,
Cauchy Riemann equations, Cauchy Riemann equations in polar form, Laplace’s equation,
Harmonic functions, Line integral of a complex function, Multivalued functions and branch cuts
Analyticity and Singularities of complex functions, Power series in a complex variable.

2

Unit-I1: Linear Algebra:

Special type of matrices: Hermitian and anti-Hermitian, Orthogonal and unitary matrices and
their properties. Similar matrices, Orthogonal, Unitary and Similarity transformations,
Determination of eigen values and eigen vectors of matrices, Cayley-Hamilton theorem,
Important theorems on eigen values and eigen vectors. Diagonalization of matrices.




UNIVERSITY OF JAMMU

Syllabus of Physics for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V Type Major
Course Name Mathematical Physies-11 Course Code UMJIPYT502
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1

Contact Hrs

45 (Theory) + 30 (Practicals)

| Duration of Exam

3 Hours (Theory)

2 hours (Practicals)

For Theory:

End Semester Exam: 60 Marks
Mid Semester Exam: 15 Marks

For Practicals:
Final Exam: 15 Marks
Continuous Assessment: 10 Marks

Unit-I11: Fourier Series:

Fourier series, Dirichlet conditions, determination of Fourier coefficients, F.S. for arbitrary
period, discontinuous functions. odd and even functions, half~wave expansions (sine and cosine
series), applications of Fourier series (square, rectangular, triangular, saw tooth waves and half
wave and full wave rectifiers), Parseval’s theorem, Complex form of Fourier series, simple
problems on above topics.

Unit-1V: Differential equations:

Singular points of differential equations, regular and irregular singular points; Legendre
differential and Legendre functions, Generating Function, Rodrigues’ formula , Orthogonal
properties, Recurrence formulae, Hermite differential equation and polynomials, Generating
Function, Recurrence formulae, Rodrigues’ formula, Orthogonality of Hermite polynomials.

Note for paper setters for End Semester Examination

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section-B shall comprise of a total of 8 questions with two questions selected from
cach unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.



UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V Type Major
Course Name . Mathematical Physics-II Course Code UMIJPYTS502
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1
. Contact Hrs |45 (Theory) + 30 (Practicals)
Duration of Exam 3 Hours (Theory) ] _ 2V hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks |

Note for paper setters for Mid Semester Examination:
The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.
The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :
Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt any two questions.
Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt any one question.
Text and Reference Books :
I. Mathematical Methods for Physicists by G.B. Arfken and H.J. Weber
2. Matrices and Tensors for Physicists by A. W, Joshi
3. Schaum’s Outlines Complex variables by Murray. R, Spiegel
4. Schaum’s Qutline of Theory and problems of Fourier Analysis by Murray. R. Spiegel
5. Mathematical Physics by Satya Prakash
Syllabus for Practicals:
Note: Do any five
Use C/C++/Scilab/Matlab/Mathematica or any other numerical simulations for solving following
problems:;
I To solve simultancous linear equations by using matrix method.

2. To find eigen values and cigen vector of a matrix.

3. To evaluate fourier coefficients and plot fourier series of square wave or rectangular wave

4. To plot the fourier series representation of triangular/ sawtooth wave and show graphical-
ly that that fourier series representation converges with original function.

5. To plot the fourier series of half wave or full wave rectifier for different number of terms.

6. To plot first five Legendre polynomials.

7. To plot first five Hermite polynomials.

Pattern of Exam For Practicals:
Continuous Assessment @ 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 202 202.€ 2024

Semester [V Type | Major

Course Name Quantum Mechanics-1 Course Code UMIPYTS03
| Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to understand
e the wave mechanics
e the role of uncertainty in quantum physics
* apply operators to it to obtain information about a particle's physical properties

Unit-I: Wave Mechanical Concepts:

Limitations of Classical Physics, Wave nature of particles, Davisson and Germer expertiment,
the Uncertainty Principle and its applications, Interpretation of wave function, Admissibility
conditions on the wave function. Time independent Schrodinger equation, Time dependent
Schrodinger equation, principle of superposition, wave packet, Stationary States, Eherenfest’s
Theorem.

Unit-II: General Formalism of Quantum Mechanics:

Hilbert space, Operators (linear momentum, angular momentum, energy, Hamiltonian) , Eigen
values and Eigen vectors of operators, Postulates of Quantum Mechanics, Quantum Dynamics-
Schrodinger Picture, Heisenberg Picture and Interaction Picture. Dirac’s Notation, Hermitian
Adjoint and its properties. orthogonality of states, Expectation value of operator, Hermitian and
unitary operators and their properties. Commutators and properties,




UNIVERSITY OF JAMMU
Syllabus of Physics for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2!}25.-_?, 2025 2024

Semester \Y% Type Major
Course Name Quantum Mechanics-] Course Code UMJPYTS503
Credits 3(Theory) + | (Tutorials) | LTP 3-1-0
Contact Hrs | 45 (Theory) + 15 (Tutorial)
Duration of Exam | 3 Hours (Theory) . I Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
L_Mid Semester Exam: |5 Marks Continuous Assessment: |0 Marks

Unit-I11: One Dimensional Problems:

Time independent Schrédinger equation formulation and its solution: the infinite square well
potential- asymmetric and symmetric well , Potential Step, The Potential Barrier and tunneling
cffect, the finite square well potential-scattering solutions and bound state solutions, Linear
Harmonic Oscillator : Eigen values and eigen functions.

Unit-1V: Theory of Angular Momentum:

Angular Momentum Operator: Orbital Angular Momentum, Spin Angular Momentum, and Total
Angular momentum- commutation relations, eigen values and eigen states,

Matrix representation of angular momentum operators, Pauli spin matrices and their properties.
Addition of two Angular Momenta: General formalism.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows ;

Section-A shall comprise of 3 questions (of 4 marks cach ) and the students are required to
attempt any two questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to
attempt any one question,




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 202Y, 202 2024

Semester [V ' Type Major

Course Name Quantum Mechanies-I Course Code UMJPYT503
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

I. Quantum Physics by Robert Eisberg and Robert Resnick (John Wiley and sons).

|- Quantum Mechanics: Theory and Applications by A. K. Ghatak and S. Lokanathan.
2. Quantum Mechanics by L. I. Schiff (McGraw-Hill Book, New York).

3. Quantum Mechanics by Cohen and Tanandji.

4. Quantum Mechanics: Concepts and Applications by NouredineZettili.

Syllabus for Tutorials

I. Consider a one-dimensional simple Harmonic oscillator of frequency w and mass m. Using
the uncertainty principle, show that the energy of its ground state will be :lhm. Note that this

ground state energy is also called “zero-point” energy,
2. Let K be an operator defined by K = |g)(\F|,

(a) Under what conditions is K Hermitian.

(b) Calculate K*. Under what conditions is K a projection.

(¢) Show that K can always be written in the form K = AP, P2, where A is a constant to be
calculated and Py and Pz are projectors.

3. Consider the free-particle as a central force problem. Set up the time independent Schrédinger
equation

Lpy_py
=m

in spherical polar coordinate system, and examine the nature of the solutions, What will happen
if we introduce a constant potential V everywhere?




UNIVERSITY OF JAMMU
Syllabus of Physics for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 202!, 2024, 2026

[ Semester V Type Major
Course Name Quantum Mechanics-I Course Code UMIPYT503
Credits 3(Theory) + | (Tutorials) LTP 3-1-0
Contact Hrs | 45 (Theory) + 15 (Tutorial)
Duration of Exam | 3 Hours (Theory) 1 Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

4. Consider a three-dimensional isotropic simple harmonic oscillator of mass m and potential
1 1 3 i . .
V(1) = smo’ (x > +y?+z %) =-mw* 1’ . Note that this system is also spherically symmetric. Set

up the Schrodinger equation for the isotropic 3D oscillator in the spherical polar coordinates, and
obtain the eigen values.

5. Compute the energy levels for a hydrogen atom by assuming that the electron moves in
circular orbits around the nucleus such that the circumference of an orbit is an integral number
of de-Broglie wavelengths. Show that this condition also amounts to quantization of the
angular momentum of the electron.

6. Find the Clebsch-Gordan coefficients and transformation matrix associated with the coupling
of the spins of the electron and the proton of a hydrogen atom in its ground state.

7. Coupling of the spin and orbital angular momentum of a particle with s = 1/2 and 1 = 1 and
calculation of C-G coefficients,

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks

12




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester v Type Major
 Course Name Molecular Physics Course Code UMIPYTS504

Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 214 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment; 10 Marks

Svllabus for Theory (3 Credits

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning gutcomes:

The course introduces students to the basic physics of molecules and their spectra, After
successful completion of the course, students will be able to
o acquire specialised understanding of how light interacts with molecules and materials
o Tt helps to investigate the structure of the molecule, the bond length of the bond, rotation
of bonds, the rigidity of bonds, electronic configuration of atom in the ground state, and
excited states.

Unit [: Molecular Binding:

Properties of Chemical bonds, Molecular orbitals (bonding and anti bonding orbital) Quantum
mechanical treatment of H>": Molecular orbital Theory, Homonuclear diatomic molecules,
Heitler-London valance bond theory for diatomic molecules, Heteronuclear diatomic molecules,
Hybridization (sp, sp,sp*). Term symbols for molecular states.

Unit Il ; Electric and magnetc Properties of molecules

Dielectric and diclectric constant, polarization, dipole moment, dipole moment from dielctric
constant measurement, dipole moment and molecular structure.

The magnetic properties of the molecules, dimagnetic, para magnetic, ferromagentic and anti-
ferromagnetic materials, magnetic susceptibility and its measurement, diamagnetism and
paramagnetism.

s AW
B e W

55



UNIVERSITY OF JAMMU
Syllabus of Physics at FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V Type Major

Course Name Molecular Physics Course Code UMJPYTS504
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam 3 Hours (Theory) 2V5 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit [1I: Molecular Spectra: Rotational, Vibrational

Introduction to molecular spectra, types of molecular spectra, Born-Oppenheimer approximation
Pure rotational spectra: Salient features of rotational spectra, rotational spectra of a diatomic
molecule as rigid rotator, diatomic molecule as non-rigid rotator, Bond length from rotational
spectra (CO and HCI molecule). Polyatomic molecules: Moment of inertia, Linear, spherical top,
symmeteric top molecules. Relative intensity of lines in rotational spectra,

Salient features of vibrational spectra, vibrational spectra of a diatomic molecule as a harmonic
oscillator, as anharmonic oscillator.

Unit IV: Rotational-vibrational and Raman spectra
Salient features of vibrational-rotational spectra, spectra of diatomic molecule as rigid rotator

and harmonic oscillator, Spectra of diatomic molecule as a non-rigid rotator and anharmonic
oscillator, fine structure of rotational-vibrational bands,

Raman effect and salient features of Raman Spectra, classical theory of Raman effect, Quantum
theory of Raman spectra, rotational Raman Spectra, Vibrational Raman spectra.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section-B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom cach unit.

The numerical problems should not exceed more than 20% of the maximum marks.




UNIVERSITY OF JAMMU
Syllabus of Physies for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester | v Type Major
Course Name | Molecular Physics Course Code UMIPYT504
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1
| Contact Hrs | 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 22 hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus,

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks cach ) and the students are required
to altempt anytwo questions,

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to
attempt anyone question.

Text and Reference Books :

1. Elements of Spectroscopy by Gupta, Kumar, Sharma (A Pragati Edition).

2. Atomic and Molecular Spectroscopy by Mool Chand Gupta, New Age International
publishers.

3. Fundamentals of molecular spectroscopy by C. N. Banwell, and E.M. McCash, (McGraw Hill
Education)

4. Physics of Atoms and Molecules by B. H. Bransden and C. J. Jochain (Pearson Education) 2nd
Ed., 2003

5. Atomic Spectra and Atomic Structure by G. Herzberg (Dover Publications), 2003.

6. Molecular Spectra and Molecular Structure by G. Herzberg (Van Nostrand), 1950,

7. Atoms, Molecules and Photons by W. Demtroder (Springer), 2006.

8. Basic atomic & Molecular Spectroscopy by J. M. Hollas (Royal Society of Chemistry), 2002.

Syllabus for Practicals:
Note : Perform any five of the following experiments as per the availability of equipments/
apparatus

To determine charge to mass ratio (e/m) of an electron,

To determune the lonization Potential of mercury using Thyratron valve.

To determine the value of Planck’s constant.

To determine the value of Rydberg’s constant using hydrogen emission spectrum.

To determine Lande’s g-factor from ESR spectra.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester |V Type Major

Course Name Molecular Physics Course Code UMIPYT504
Credits | 3(Theory) + | (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment; 10 Marks

6. To observe spectral band formation in Franck-Hertz Experiment and record the character-
istic curve,

7. To study the absorption spectrum of iodine vapours and calculate electronic energy gap
and vibrational energies.

8. To observe Zeeman's effect using Fabry-Perot etalon in transverse and longitudinal com-
ponents and determine their polarization states.

Note: The concerned department may add some more practicals on the availability of some
new equipments related to the course.

Pattern of Exam For Practicals:
Continuous Assessment : 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

' Semester ' | Type Minor
Course Name Atomic & Molecular Physics | Course Code UMIPYTS505
Credits | 3(Theory) + | (Practicals) | LTP 3-0-1
Contact Hrs | 45 (Theory) + 30 (Practicals) |
Duration of Exam 3 Hours (Theory) 2% hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svyllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus,
Course learning outcomes:

The course introduces students to the basic physics of molecules and their spectra. After
successful completion of the course, students will be able to understand theories explaining the
structure of atoms and the origin of the observed atomic and molecular spectra.

Unit I Bohr's theory and Hydrogen atom spectra: Prodeution of spectra, types of spectra,
wave number, spectrum of hydrogen atom and spectral series, failure of electromagnetic theory
of radiations, Bohr’s theory and spectrum of hydrogen atom, Franck-hertz experiment. The
quantum conditions and application of quantization, Sommerfeld elliptical orbits. Space
quantization, quantum numbers and their Physical significance

Unit Il Fine structure spectra_and Alkali atom spectra

Magnetic moment of an atom and Lande’s g-factor, Larmor’s theorem. Stern-Gerlach
experiment, fine structure of hydrogen lines, spectral terms and their notation.

Alkali atoms and their properties, Different series in alikali atoms, Ritz combination principle,
term values in alkali spectra and quantum defect, spin-orbit interaction, doublet structure of
alkali spectra, transition lines and intensity rules.

Unit I1T Molecular Binding, Electric and magnetic Properties of molecules
Molecular orbitals (bonding and anti bonding orbital):Molecular orbital Theory, Homonuclear

diatomic molecules, Heteronuclear diatomic molecules, Hybridization (sp, sp’sp’),Term
symbols for molecular states.

Dielectric and diclectric constant, polarization, dipole moment, dipole moment from dieletric
constant measurement, dipole moment and molecular structure, The magnetic properties of the
molecules, dimagnetic, para magnetic, ferromagentic and anti-ferromagnetic materials,




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V Type Minor

Course Name Atomic & Molecular Physics | Course Code UMIPYTS05
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit IV_Molecular Spectra
Introduction to molecular spectra, types of molecular spectra, Pure rotational spectra: Salient

features of rotational spectra, rotational spectra of a diatomic molecule as rigid rotator, Salient
features of vibrational spectra, vibrational spectra of a diatomic molecule as a harmonic
oscillator.

Salient features of vibrational-rotational spectra, spectra of diatomic molecule as rigid rotator
and harmonic oscillator, Raman effect and salient features of Raman spectra.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section-B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 quesiions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows:

Section-A shall comprise of 3 questions (of 4 marks each) and the students are required to
attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each) and the students are required to
attempt anyone question,




UNIVERSITY OF JAMMU
Syllabus of Physics for 5™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester vV Type Minor

Course Name Atomic & Molecular Physics | Course Code UMIPYT505
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 22 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :

1. Elements of Spectroscopy by Gupta, Kumar, Sharma (A Pragati Edition).

2. Atomic and Molecular Spectroscopy by Mool Chand Gupta, New Age International publishers

3. Fundamentals of molecular spectroscopy by C. N. Banwell, and E.M, McCash, (McGraw Hill
Education)

4. Physics of Atoms and Molecules by B. H, Bransden and C. J. Jochain (Pearson Education) 2nd
Ed., 2003

2. Atomic Spectra and Atomic Structure by G. Herzberg (Dover Publications),2003,

6. Molecular Spectra and Molecular Structure by G. Herzberg (Van Nostrand), 1950.

7. Atoms, Molecules and Photons by W. Demtroder (Springer), 2006.

Syllabus for Practicals:
Note : Perform any five of the following experiments as per the availability of equipments/
apparatus
To determine charge to mass ratio (e/m) of an electron.
To determine the Tonization Potential of mercury using Thyratron valve.
To determine the value of Planck’s constant.
To determine the value of Rydberg’s constant using hydrogen emission spectrum.
To determine Lande’s g-factor from ESR spectra.
6. To observe spectral band formation in Franck-Hertz Experiment and record the character-
istic curve,
1. To study the absorption spectrum of iodine vapours and calculate electronic energy gap
and vibrational energies.
8. To observe Zeeman’s effect using Fabry-Perot etalon in transverse and longitudinal com-
ponents and determine their polarization states.
Note: The concerned department may add some more practicals on the avatlability of some new
equipments related to the course.
Pattern of Exam For Practicals:
Continuous Assessment : 10 marks

S it L B

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU

Syllabus of Physics for 5" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2025, 2026

Semester V ' Type Skill Enhancement
Course Name Summer Internship | Course Code USEPY1506
Credits 2 LTE 0-0-2

Contact Hrs 15 days

Max. Marks 50

All students will undergo internships / Apprenticeships in a firm, industry, or organization or
Training in labs with faculty and researchers in their own or other HEIs/research institutions
during the summer term. Students will be provided with opportunities for internships with local
industry, business organizations, health and allied areas, local governments (such as panchayats,
municipalities), Parliament or elected representatives, media organizations, artists, crafts persons,
and a wide variety of organizations so that students may actively engage with the practical side

of their learning and, as a by-product, further improve their employability.

The internship shall be under a college teacher who will be designated as Internship
Supervisor. After completion of summer internship, students will have to produce a report
related to the work carried out by the student and duly signed by Internship Supervisor and
College Principal. The Internship Report will be Evaluated Internally by a Board of

Examiners set up by the Principal of the College.

20




UNIVERSITY OF JAMMU

Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

| Semester | VI _ Type Major
| Course Name _ Statistical Physics Course Code UMJPYT601
Credits | 3(Theory) + | (Practicals) L.TP 3-0-1
Contact Hrs 45 (Theary) + 30 (Practicals)
Duration of Exam 3 Hours (Theory) 24 hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam; 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted afier completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand
* probabilistic description of nature at the microscopic level
* concepts of entropy and temperature as defined in statistical mechanics
e interactions between particles.

Unit 1: Review of probability theorv:

Probability, Law of equal priori probability, Probability of consideration of tossing of coins,
throwing of dice, distribution of n molecules in two halves of a box. Phase space, macro and
micro states, thermodynamics probability, effects of constraints on a system.

Distribution of n distinguishable particles in k compartments of unequal sizes, Most probable
distribution- equilibrium state of dynamic system, deviation from the state of maximum
probability- Fluctuations and their dependence on N, Division of phase space into cells. Types of
statistics. Basic approach in three statistics,

Unit-11: Classical ensemble theory:

Postulates of statistical mechanics, Liouville’s equation. concept of ensemble and Lypes.
Microcanonical ensemble: Partition Function, Thermodynamic Functions of an Ideal (ias,
Boltzmann's definition of entropy, Gibbs Paradox, Sackur Tetrode equation.

Canonical ensemble: partition function and thermodynamic functions of perfect gas.
Grand-canonical ensemble: Partition function and thermodynamic functions. Application to
perfect gas, Equivalence of the various ensembles

s -V
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

| Semester VI | Type Major
Course Name Statistical Physics | Course Code UMIJPYT601
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Asscssment: 10 Marks

Unit-I11 Maxwell Boltzmann Statistics:

No. of microstates in the energy range, Stirling formula, Boltzmann’s distribution law, evaluation
of « and B parameters, Maxwell’s distribution of speeds and momentum. Graphical
representation of distribution of speeds, Experimental verification of Maxwell-Boltzmann law.
Average speed, root mean square speed and most probable speed of gas molecules, Applications
of Maxwell Boltzmann statistics. Degrees of freedom and law of equipartition of energy.

Unit-1V:

uantum statistical mechanics:

Indistinguishable particles in quantum mechanics. Bosons and Fermions. Bose-Einstein
distribution law, Application of B.E statistics to black body radiation and derivation of Planck's
radiation law, Bose Einstein gas and Bose-Einstein condensation.

Fermi Dirac (F.D) statistics and its distribution law, Fermi distribution function and chemical
potential. Application of F-D statistics to electron gas in metals, Zero point energy and Fermi
energy.

Note for paper setters for End Semester Examination :

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A,
Section-B shall comprise of a total of 8 questions with two questions selected from
cach unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.




UNIVERSITY OF JAMMU

Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester Vi Type Major

Course Name Statistical Physics Course Code UMJPYT601
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam 3 Hours (Theory) 2V hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions,

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt anyone question.

Text and Reference Books :

Statistical Physics of Particles, Mearan Kardar (Cambridge University Press, 2007).
Statistical Mechanics, Kerson Huang (2ndEdition, Wiley-India, 2008).

Statistical Mechanics, R.K. Pathria (Butterworth-Heinemann, 1996).

Statistical Mechanics:An Advanced course with problems and solutions, Ryogo Kubo
(North- Holland, 1965).

B S S

Syllabus for Practicals:

Note : Do any five

Use C/C++/Scilab/Matlab/Mathematica or any other numerical simulations for solving following
problems:

1. To plot Planck’s law for black body radiations at different temperatures.

2. To compute and plot the prubability of various macrostates in tossing of n-coins simulta-
neously versus no. of heads forn=4, 6, §, 10, 12, 16.

3. To compute macrostates and microstates for distribution of n-particles using Maxwell-
Boltzmann for n= 5, 8, 10 in k-compartments.
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UNIVERSITY OF JAMMU

Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester Vi Type Major

Course Name | Statistical Physics Course Code UMIPYT601

Credits | 3(Theory) + | (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam 3 Hours (Theaory) 2 hours (Practicals)

For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

To plot Maxwell-Boltzmann distribution curve for energies at different temperatures

To plot Bose-Einstein distribution curve for energies at different temperatures

To plot Fermi-Dirac distribution curve for energies at different temperatures

Computation of Maxwell velocity distribution function for a gas, and plot it

To plot Debye’s Specific Heat Curve of solid and study compare with Dulong-Petit Law.
To compute macrostates and microstates for distribution of n-particles using Bose-
Einstein/ Fermi-Dirac for n= 35, 10, 15 in k-compartments.

-l S e

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU

Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020

for the examination to be held in May 2025, 2026, 2027

Semester Vi Type Major

Course Name Laser Physics and Fibre Optics | Course Code UMIJPYT602
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment; 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

The course aims to present the fundamentals of radiation-matter interaction and the principle of
laser including population inversion, resonator cavity and generation of pulsed laser. It includes
adequate knowledge to students regarding the principle, design, and working of different laser
systems(solid-state, gas, liquid, semiconductor). This course provides the students knowledge
behind light propagation in optical fibre waveguide, modes of propagation and mechanisms of
pulse dispersion and signal attenuations. The course will provide the students with practical
applicability of lasers in the laboratory setting.

On the completion of the course students should be able to understand

25

Interaction of radiation with matter in the form of absorption, spontancous and stimulated
emission of radiations.

Principle of laser action, including population inversion, pumping schemes, and threshold
condition for laser beam generation.

And comprehend the importance of optical resonators and modes of lasers

Techniques of generation of pulsed lasers: Q-switching and Mode locking

Design, working and applications of common laser types- He-Ne Laser, Ruby laser, CO3 La-
ser, organic dye lasers, semiconductor lasers.

The basic structure of an optical fibre and the pulse propagation in optical fibres.

And explain the various types of dispersions and mechanisms of signal attenuation in optical
fibre communication system.




UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type [ Major

Coursc Namec | Lascr Physics and Fibre Optics | Course Code UMJPYT602
| Credits 3(Theory) + | (Practicals) LTP | 3-0-1

Contact Hrs | 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-1: Basics of Lasers

Interaction of Light with matter- Absorption, Spontaneous Emission and Stimulated Emission,
Einstein’s Coefficients, Light Amplification, Population Inversion, Conditions for Lasing Action.
Pumping, Direct and Indirect Pumping Methods, Metastable states, Active Medium, Laser Rate
Equations for Two-Level, Three-Level and Four-Level Systems.

Properties of Laser Beams- Directionality, Intensity, Monochromaticity, Spatial and Temporal
Coherence.

Unit-11: Optical Resonators

Action of Optical resonator, Types of resonators, Longitudinal and Transverse modes. Modes of
Rectangular cavity and Open Planar Resonator. Quality Factor. Critical Population Inversion and
Schawlow-Townes condition for laser oscillations.

Generation of Pulsed Laser: Q-switching principle and techniques- Electro-optical Shutter
(Pockel’s Effect) and Acoustic-optical Shutter. Principle of Mode Locking.

Unit-ITI: Laser Systems

General Description, construction, working and applications of different laser systems-

Solid State Lasers: Ruby Laser. Nd-YAG Laser.

Gas Lasers: Helium-Neon Laser, Argon- ion Laser, Carbon Dioxide Laser.

Liquid Laser: Tunable Dye Laser.

Semiconductor Laser: Principle of Semi-conductor Laser, Homojunction and Heterojunction
laser structure, Applications.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type Major

Course Name Laser Physics and Fibre Optics | Course Code UMJIPYT602
Credits 3(Theory) + 1 (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2' hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks i Continuous Assessment: 10 Marks

Unit-I'V: Basics of Optical Fiber Waveguides

Basic structure of optical fibre and propagation of signal, Acceptance angle. Numerical Aperture.
Optical fibre communication system- its components, applications, advantages and
disadvantages

Classification of optical fibres: monomode and multimode, step-index fibre and graded index,
and their comparison, Number of modes, cut-off wavelength.

Attenuation in Optical Fibres: Material losses- Intrinsic and Extrinsic, Linear and non-linear
scattering losses, leaky modes, bending losses,

Dispersion in Optical Fibre- intermodal dispersion, material (chromatic) dispersion, waveguide
dispersion.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks ecach) with one
question from each unit, The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
cach unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt anyone question.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type | Major
Course Name Laser Physics and Fibre Optics _Cnmc,c Code | 1J\4JPYT6{}2
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books ;
Principles of Lasers by O. Svelto

L

2. Lasers by A.E. Siegman

3. Laser Fundamentals by W.T. Silfvast

4, Lasers: Fundamentals and Applications by K. Thyagarajan and A. Ghatak

5. Lasers and Non —linear optics by B.B. Laud

6. An Introduction to Lasers: theory and Applications- M.N. Avadhanulu

7. Optical Fibre Communications- Principles and practice by J.M. Senior
Introduction to Fibre Optics by A. Ghatak and K. Thyagarajan

Syllabus for Practicals:

Note : Perform any 05 of the following experiments as per availability of the
apparatus

List of Experiments

1. Determination of laser beam characteristics-power distribution, spot size, divergence of
beam and spatial coherence.

Measurement of thread angle, pitch and diameter of screw using laser.

To determine the data track spacing of a CD by using laser light,

To determine the width of wire or narrow slit using laser.

To measure the absorption coefticient of a material by using laser light.

Measurement of wavelength of Laser light using diffraction grating.

Determination of refractive index of liquid by using laser light.

Verification of Malus’ Law using laser beam

To determine Brewster's angle of a glass plate by using laser light.

2 A R

U' To measure the Numerical Aperture of an optical fibre.

e
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type Major
Course Name Laser Physics and Fibre Optics | Course Code UMJPYT602
Credits 3(Theory) + 1 (Practicals) LTp 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)
 Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

I1. To study the near field intensity profile of an optical fibre and study its refractive index pro-
file.

12, To study the transmission of laser beam through an optical fibre and figure out the loss duc
to bending of the fibre and length of the fibre.

Note: The concerned department may add some more practicals on the availability of some new
equipments related to the course.

Pattern of Exam For Practicals:

Continuous Assessiment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU

Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026 2028, 2028

Semester Vi Type Major
Course Name Basics of Condensed Matter Physics | Course Code | UMJPYT603
Credits 3(Theory) + | (Practicals) LTP 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:

e The correlation between bonding and the properties of solids
* Basic principles of structure of materials, crystallography and crystal defects.
e Space efficient arrangement of constituent particles in a crystal lattice

Unit I: Atomic Bonding:

Interatomic forces, types of bonding, ionic bonding, bond dissociation energy of NaCCl molecule,
cohesive energy of lonic crystals, evaluation of Madelung constant for NaCl structure, Madelung
potential, The Born-Haber cycle, covalent bonding, directional nature of the covalent bond,
Metallic bonding, Hydrogen bonding, van der Waals’ bonding.

Unit I1: Crystallography

Introduction, The crystalline state, polycrystalline solids and amorphous solids, crystal lattice,
basis, unit cell, primitive and non-primitive unit cells, Wigner-Seitz unit cell, number of lattice
points per unit cell, Symmetry operations.

Bravais lattices and Crystal systems, lattice planes and Miller Indices. Interplanar spacing,
Reciprocal lattice: properties and Reciprocal lattice to SC, BCC, FCC lattices.
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UNIVERSITY OF JAMMU

Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 202§, 202%, 2028

Semester Vi Type | Major
| Course Name | Basics of Condensed Matter Physics | Course Code UMIPYT603
Credits 3(Theory) + 1 (Practicals) | BT 3-0-1

Contact Hrs

45 (Theory) + 30 (Practicals)

Duration of Exam

3 Hours (Theory)

21 hours (Practicals)

For Theory:

End Semester Exam: 60 Marks
Mid Semester Exam; 15 Marks

For Practicals:

Final Exam: 15 Marks

Continuous Assessment: 10 Marks

Unit I1l: Atomic packing

Packing of equal spheres in 2- and 3- dimensions, close-packing of equal spheres in 3-
dimensions, Classification of close packing on the basis of identity period, axial ratio and lattice
constants, voids in close packing, size and coordination of voids, significance of voids, examples
of some close packed structures (NaCl, ZnS, Diamond).

Unit IV: Defects in erystals

Classification of impurities, Crystallographic imperfection, Point defects : Schottky and Frankel,
Line defects, Dislocations : Edge and screw, Burger’s vector, Dislocation motion. stress fields of
dislocation : dislocation Energy, Shear strength of a single crystal, Plane defects : introductory
ideas of Stacking fault and Grain boundaries.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks, There shall be 2 sections in the question paper with

pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.

Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026 202& 2028F

Semester Vi Type Major
Course Name Basics of Condensed Matter Physics | Course Code UMIPYT603
Credits 3(Theory) + 1 (Practicals) ETP 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2 hours (Practicals)
For Theory: For Practicals:
End Semester Exam:; 60 Marks Final Exam: 15 Marks

| Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:
The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus,
The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows :
Section-A shall comprise of 3 questions ( of 4 marks cach ) and the students arc required
to attempt anytwo questions.
Section-B shall comprise of 2 questions (of 7 marks each ) and the students arc required
to attempt anyone question.
Text and Reference Books :
1. Crystallography Applied to Solid State Physics by A.R.Verma and O.N.Srivastava
2. Solid State Physics by Kittle
3. Solid State Physics by M.A Wahab
4. Elementary Solid State Physics by M. Ali Omar
5. Applied Solid State Physics by Rajnikant
Syllabus for Practicals:
Note : Perform any five of the following experiments as per the availability of apparatus
1. To determine the Hall coefficient and the carrier concentration of the sample material.
2. To determine the dielectric constant of given sample.
3. To determine band gap of given semiconducting material by using Four Probe method.
4. To trace B-H curve for ferromagnetic specimen and determine coerecivity, retentivity and
magnetic induction field
5. To determine the magnetic susceptibility of paramagnetic sample by using Quinck’s Tube
method.
6. To measure the transition temperature of high temperature superconductor,
7. To study the variation of resistance of thermistor with temperature.
Note: The concerned department may add some more practicals on the availability of some new
equipments related to the course.

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester | VI Type Major

Course Name | Fundamentals of Nuclear | Course Code UMIPYT604
Physics

Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)
Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content. student will be able to understand
+ Basic properties of nucleus.
» Various nuclear models which described the nucleus.
¢ Radioactivity and elementary idea of particle physics,

Unit 1: Introduction to Nuclear Physics

General Properties of nuclei: Atomic number(Z), mass number(A), Size of the nucleus and
radius, nuclear mass - amu, density of nuclear matter -a simple estimate, binding energy curve,
angular momentum, parity and statistics, magnetic dipole moments - Schmidt limits, electric
guadrupole moment, magnetic dipole moment of nucle:

Unit-I1: Nuclear Models

Liquid drop model, Bethe-Weizsacker’s semi-empirical mass formula, Mass parabolas -
Prediction of stability against beta decay for members of an isobaric family, Stability limits
against spontancous fission. Nuclear shell model: - single particle shell model, Magic numbers in
the nucleus, collective model, vibrational and rotational spectra.

Unit-111 : Radioactivity:

Radioactive disintegration and displacement law,growth and decay of radioactivity, Half-life and
mean life of radioactive substances. Alpha particles, alpha disintegration energy.,range of alpha
particles and Gieger-Nuttall law, beta particles, energetics of B-decay, Fermi theory of allowed -
decay, selection rules in B-decay. Nature of gamma rays. photoelectric absorption of y-rays,
Compton scattering of y-rays, Electron—positron pair production and annihilation.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6 Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester | VI Type Major
Course Name | Fundamentals of Nuclear | Course Code UMIPYT604
Physics
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial) N
Duration of Exam 3 Hours (Theory) | Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-1V : Particle Physics

Elementary particles: Introduction, Classification of elementary particles, Particle mnteractions,
Conservation laws (lincar &angular momentum, energy, charge, baryon number & lepton
number]), particles and antiparticles (Electrons and positrons, Protons and anti-protons, Neutrons
and antineutrons, Neutrinos and anti-neutrinos), Photons, Mesons, Quark model (Qualitative).

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
cach unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt any two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt any one question,
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UNIVERSITY OF JAMMU

Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type | Major

Course Name Fundamentals of Nuclear Physics | Course Code UMJPYT604
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam | 3 Hours (Theory) 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :

I. Nuclear Physics. S. N. Ghoshal (S. Chand & Co.)
2. Introduction to Elementary Particles: David Griffith, Second Revised Edition, Wilcy-
VCH.
3. Nuclear Physics, S.B. Patel (Wiley Eastern Ltd.)
4. Concepts of Modern Physics: Arthur Beiser, Shobhit Mahajan. S Rai Choudhury (6th Ed.)
(TMH).
Syllabus for Tutorials:

1. Study the Applications of Nuclear Physics in

(a) Fission reactors

(b} Fusion reactors

(c¢) Muon catalyzed fusion

(d) Medical Physics

(e) Radiation dosimetry
2. Compute the values of the magnetic dipole moments expected from the shell model, and
compare with the experimental values:

Nuclide I_ Lexp.) (tw)
Ge - +0.510
VS z 1,093
$zr -3 -1.304
IS¢ i +5.34
WTEy Ls- +6.06
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type Major

Course Name Fundamentals of Nuclear | Course Code UMIPYT604
Physics

Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0

Contact Hrs | 45 (Theory) + 15 (Tutorial)

Duration of Exam .' 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment; 10 Marks

3. Detailed study about the discrepancies found in shell model and the possible causes for them.

4, In the decay of 2*2Cm to 2*™ the maximum o energy is 6112.9 + 0.1 keV. Given the mass of
233py, find the mass of *2Cm.

5. What is the kinetic energy given to the proton in the decay of the neutron when (a) the electron
has negligibly small kinetic energy; (b) the neutrino has negligibly small energy?

gh7F gF 4=

£ AT

6. A nucleus has the following sequence of states beginning with the ground state:

[ R

| -

s

- il . . gy . i . .
and = . Draw a level scheme showing the intense y transitions likely to be emitted and indicate

their multipole assignment,

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks

"
I\
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type N Minor

Course Name Laser Physics Course Code UMIPYT6035
Credits 3(Theory) -+ 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theorv (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
The course aims to present the fundamentals of radiation-matter interaction and the principle of
laser including resonator cavity and generation of pulsed laser. It includes adequate knowledge to
students regarding the principle, design, and working of different laser systems (solid-state, gas,
liquid, semiconductor). This course provides a bricf overview of applications of lasers in fields
of science, holography, industry, medical science, military, ranging, ete. The course will provide
the students with practical applicable information in the laboratory setting.

On the completion of the course students should be able to understand

e Interaction of radiation with matter in the form of absorption, spontaneous and stimulated
emission of radiations.

e Principle of laser action, including population inversion, pumping schemes, and threshold
condition for laser beam generation.

* And comprehend the importance of optical resonators and modes of lasers

» Techniques of generation of pulsed lasers: Q-switching and Mode locking

e Design, working and applications of common laser types- He-Ne Laser, Ruby laser, CO; La-
ser, organic dye lasers, semiconductor lasers.

o the applications of lasers in the ficlds of science, and real world applications including holog-
raphy, fibre communication, industrial applications for material processing, medical applica-
tions, etc

Unit-1: Basics of Lasers

Interaction of Light with matter- Absorption, Spontaneous Emission and Stimulated Emission,

Einstein’s Coefficients, Light Amplification, Population Inversion, Conditions for Lasing Action.

Pumping, Direct and Indirect Pumping Methods, Metastable states, Active Medium, Laser Rate

Equations for Two-Level, Three-Level and Four-Level Systems.

Properties of Laser Beams- Directionality, Intensity, Monochromaticity, Spatial and Temporal

Coherence.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type Minor

Course Name Laser Physics Course Code UMIPYT60S
Credits 3(Theory) + | (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2Y2 hours (Practicals)

For Theory: For Practicals:

End Semester Exam; 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-11: Optical Resonators

Action of Optical resonator, Types of resonators, Longitudinal and Transverse modes. Modes of
Rectangular cavity and Open Planar Resonator. Quality Factor, Critical Population Inversion and
Schawlow-Townes condition for laser oscillations.

Generation of Pulsed Laser: Q-switching principle and techniques- Electro-optical Shutter
(Pockel’s Effect) and Acoustic-optical Shutter, Principle of Mode Locking.

Unit-111: Laser Systems

General Deseription, construction, working and applications of different laser systems-

Solid State Lasers: Ruby Laser, Nd-YAG Laser.

Gas Lasers: Helium-Neon Laser, Argon- ion Laser, Carbon Dioxide Laser.

Liquid Laser: Tunable Dye Laser.

Semiconductor Laser: Principle of Semi-conductor Laser, Homojunction and Heterojunction
laser structure, Applications.

Unit-1V: Applications of Lasers

Laser induced nuclear fusion, Cooling and trapping of neutral atoms.

Holography: Basic Principle, Recording of Hologram and Reconstruction of image.

Laser Application in Optical communication system, Tracking of moving objects, precise
measurements of length, speed and acceleration.

Industrial applications in material processing. Medical Applications, Military Applications.

7
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester VI Type Minor

Course Name _Laser Physics ] | Course Code UMIPYTo605
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 22 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks cach) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks cach ) and the students are required
to attempt anyone question,

Text and Reference Books :

Principles of Lasers by O. Svelto

L.

2. Lasers by A.E. Siegman

3. Laser Fundamentals by W.T. Silfvast

4. Lasers: Fundamentals and Applications by K. Thyagarajan and A. Ghatak
5. Lasers and Non —linear optics by B.B. Laud

6. An Introduction to Lasers: theory and Applications- M.N. Avadhanulu
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UNIVERSITY OF JAMMU
Syllabus of Physics for 6™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2025, 2026, 2027

Semester L4 Type Minor

Course Name Laser Physics Course Code UMIPYT605
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals) _

Duration of Exam | 3 Hours (Theory)  2'5 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks | Continugus Assessment: 10 Marks

Syllabus for Practicals:

Note : Perform any 05 of the following experiments as per availability of the
apparatus

List of Experiments

. Determination of laser beam characteristics-power distribution, spot size, divergence of
beam and spatial coherence,

To study and characterize the intensity profile of a laser beam

Measurement of thread angle, pitch and diameter of screw using laser.

To determine the data track spacing of a CD by using laser light.

To determine the width of wire or narrow slit using laser.

To measure the absorption coefficient of a material by using laser light.

Measurement of wavelength and angular spread of Laser light using diffraction grating.

To determine the grating pitch of diffraction grating using laser light of known wavelength.
Determination of refractive index of liquid by using laser light.

el b i T

P
=

. Verification of Malus’s Law using laser beam
I1. To determine Brewster’s angle of a glass plate by using laser light.
12. To measure the Numerical Aperture of an optical fiber.

Note: The concerned department may add some more practicals on the availability of some new
equipments related to the course.

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester ) | VI Type Major

Course Name Classical Mechanics Course Code UMJPYT701

Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks i

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand
# the Newtonian mechanics
o different formalisms of classical physics
e four dimensional formulation and continuum mechanics

Unit-1 : Newtonian mechanics:

Single and many particle systems-Conservation laws of linear momentum, angular momentum
and energy. Application of Newtonian mechanics: Two-body central force ficld motion. Kepler’s
laws of planctary motion. Scattering in a central force field, scattering cross section, The
Rutherford scattering problem,

Unit-11: Lagrangian formalism:

Constrains in motion, generalised co-ordinates, virtual work and D’Alembert’s principle.
Lagrangian equation of motion. Symmetry and cyclic co-ordinates. Hamilton variational
principle; Lagrangian cquation of motion from variationalpriniciple. Simple applications.

Unit-111; Hamiltonian formalism:

Hamilton’s equations of motion- from Legendre transformations and the variational Principle.
Simple applications. Canonical transformations. Poisson brackets-Canonical equations of motion
in Poisson bracket notation. Hamilton-Jocobi equations.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VI Type Major

Course Name Classical Mechanics Course Code UMIPYT701
Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial) _

Duration of Exam 3 Hours (Theory) 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-I'V: Relativistic mechanics

Relativistic mechanics: Four-dimensional formulation- four-vectors, four-velocity and four-
acceleration. Lorentz co-variant form of equation of motion. Continuum mechanics Basic
concepts, equations of continuity and motion; Simple applications.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt anyone question.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VII Type Major

Course Name Classical Mechanics Course Code UMIPYT701
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0

Contact Hrs | 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :
1. Classical Mechanics: H Goldstein, (Addision-Wesley, 1950)
2. Introduction to Classical Mechanics: R G Takwale and P S Puranik (TMH, 1979)
3. Classical Mechanics: N C Rana and P S Joag (Tata McGraw, 1991)
4, Mechanics: Landau L D and Lifshitz E M (Addition-Wesley, 1960)

Syllabus for Tutorials:

1. Consider the motion of a particle of mass m moving in a plane. Use plane polar co-ordinates
as generalized co-ordinates and deduce the expression for the component of generalized force.
Find the radial and tangential compaonents of force.

2. Discuss the superiority of Lagrangian Mechanics over Newtonian approach. Consider few
examples and solve it using both these approaches.

3. Two mass points of mass m; and m; are connected by a string passing through ahole in a
smooth table so that m; rests on the table surface and m; hangs suspended.Assuming mamoves
only in a vertical line, what are the generalized coordinates for the system? Write the Lagrange
equations for the system and, discuss the physical significance any of them might have. Reduce
the problem to a single second-order differential equation and obtain a first integral of the
equation. What is its physical significance?

4. Consider two-dimensional harmonic oscillator. Set up the action variables and obtain its
fundamental frequencies.

5. Obtain the solution of problem of projectile of mass m in the carth’s gravitational ficld along
y-axis by Hamilton-Jacobi method.

6. Consider a mass m on the end of a massless rigid rod of length |, the other end of which is free
to rotate about a fixed point. This is a spherical pendulum.Find the Lagrangian and the equations

of motion.
Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024; 20268, 2028

Semester | VII Type Major
Course Name I Astrophysics Course Code UMIPYT702
Credits 3(Theory) + | (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)
For Theory: For Tutorials;
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

After completing this course content, student will be able to understand
s Physical universe and its evolution,
¢ Define and use fundamental principles and techniques of astronomy and astrophysics.
* Attain the knowledge of evolution, classification, formation of, stars, planets and
galaxies,

Unit-1 : Introduction to Astrophysics:

Sky coordinates and mations: Earth Rotation, Sky coordinates, scasons, phases of the Moon - the
Moon's orbit and eclipses, timekeeping (sidereal Vs synodic period); Planetary motions -
Kepler's Laws, Gravity;Planets: Formation of Solar System, planet types, planet atmospheres -
extrasolar planets; Stars; Measuring stellar characteristics (temperature, distance, luminosity,
mass, size) - HR diagram - stellar structure (equilibrium, nuclear reactions, energy transport) -
stellar evolution.

Unit-I1 : Astronomical Techniques:

Telescopes and Detectors — optical, infrared, radio, x-rays, gamma-rays, neutrinos and cosmic
rays, Gravitational radiation; Imaging — focal plane imagers, PSF and deconvolution,
interferometry Photometry, Spectroscopy; Solar telescopes; Surveys, Astronomical databases,
Virtual Observatory.

Unit-III : Planetary Sciences:

Overview of Solar system: Structure and Composition; Meteorites, Asteroids, Comets, Minor
planets, Trans-Neptunian Objects, Centaurs - Planetary rings - Planet formation: Evolution of
protoplanctary disks, Growth of solid bodies. Formation of Terrestrial and Giant planets -
Planetary Migration: - Extrasolar Planets: Detection techniques - Estimating planctary masses,
sizcs, orbital parameters --Habitable zones: factors influencing habitable zone,

e
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024, 2028, 202¢

Semester | vii Type Major
Course Name | Astrophysics Course Code UMIPYT702
Credits | 3(Theory) + I (Tutorials) LTP 3-1-0
Contact Hrs —[ 45 (Theory) + 15 (Tutorial)
Duration of Exam | 3 Hours (Theory)

- _1 Hour (Tutorials) e o
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: |0 Marks

Unit-1V : Galaxies:

Classification of galaxies: contents and dimensions; collisionless stellar dynamics: relaxation
time, dynamical friction, violent relaxation: galactic potential and orbits, rotation curves, Star
formation history and chemical evolution, active galaxies and activity duty cycle, galaxies at
high redshift - clusters and groups, evidence of dark matter.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows: '

Section-A shall comprise of 4 short answer type questions (of 3 marks cach) with one
question from each unil. The students have to attempt all the questions from Section A.
Section-B shall comprise of a total of & questions with two questions sclected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
lo attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt any one question.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2024; 202§, 202¢

Semester VII | Type Major )
| Course Name Astrophysics Course Code UMJIPYT702
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :

|. BW Carroll & DA Ostlie, An Introduction to Modern Astrophysics, Latest Edition,
Addison-Wesley,

2. C.R. Kitchin, Astrophysical Techniques, CRC press

3. The Solar System: Therese Encrenaz and Jean-Pierre Bibring (Latest Edition) -
Astronomy and Astrophysics Library, Springer.

4. The Origin and Evolution of the Solar System: Michael M, Woolfson - [oP CRC Press

5. L.S. Sparke and J.S. Gallagher, Galaxies in the Universe, Cambridge University Press,

6. J. Binney and 8. Tremaine, Galactic Dynamics, Princeton University Press.

Syllabus for Tutorials:

Tutorials on Fitting techniques (linear and non-linear, fits to data with experimental errors.
evaluating goodness of fit, etc) and error analysis, Handling of data and getting familiar with
data analysis packages like IRAF, AIPS, Classification of stars based on their spectra and the use
of spectral classification in deriving distances to stars, etc), imaging star clusters with various
filters and plotting on H-R diagram.

Pattern of Exam For Tutorials:

Continuous Assessment @ 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU

Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

”
Semester

Vil Type Major
Course Name Electronics-111 Course Code UMIPYT703 .
Credits 3(Theory) + 1 (Practicals) | TP 3-0-1

Contact Hrs

45 (Theory) + 30 (Practicals)

Duration of Exam

3 Hours (Theory)

2% hours (Practicals)

For Theory:

End Semester Exam: 60 Marks
Mid Semester Exam: 15 Marks

For Practicals:
Final Exam: 15 Marks
Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:

* Some of the advanced transistors, their working and characteristics

o Comprehend the design and operations of SCRs and UJTs

¢ Comprehend the use of feedback

* Operational Amplifier, their advantages, characteristics, different modes of operations
and a few main applications.

* Working of CRO and its applications, Basic rectifiers and Filter, IC-555 and its basic
application

* Logic families and the working of various logic circuits and their simplification

* Combinational and sequential digital circuits, Converters

Unit- T ;: Transistors

UJT and SCR: Construction, working, equivalent circuit and 1-V characteristics

JFET: types, p-channel and n-channel, working and I-V characteristics, parameters and their
relationships, comparison of BJT and JFET

MOSFET: E-MOSFET, D-MOSFET—n channel and p-channel, Construction, working,
symbols, biasing, drain and transfer characteristics. CMOS logic: CMOS-inverter, circuit and

working, CMOS characteristics,
\g” %@
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VII Type Major
Course Name Electronics-111 Course Code UMIPYT703
Credits 3(Theory) + I (Practicals) LTP 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
| Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-11 :Op-amp and its applications

Op-Amp: Differential amplifier, block diagram of op-amp, characteristics of an ideal and
Practical Op-Amp, open and closed loop configuration, Frequency response, CMRR, Slew Rate
and concept of virtual ground,

Applications of op-amps: Concept of feedback: positive and negative, advantages of negative
feedback (qualitative study), Inverting and non-inverting amplifiers, summing and difference
amplifier, differentiator | Integrator, Clipper, comparator and Zero-crossing detector.

Unit-IIT Instrumentation

CRO: Introduction, block diagram, Applications of CRO- Study of waveform, measurement of
voltage, current, frequency and phase diagram

Power Supplies: Half~wave rectifiers, centre-tapped and bridge full-wave rectifies, calculation
of ripple factors, rectification efficiency,

Filters: basic idea about capacitor filter, First and second order active Low pass, High pass and
Band pass filters

IC 555-times: Introduction , block diagram, astable and monostable multivibrator circuits

Unit-IV Logic families and Digital Circuits

Logic families: Pulse characteristics, Logic families-classification of digital ICs, characteristics
of logic families, circuit description of TTL NAND gate with totem pole and open collector,
Simplification of Logic Circuit using Boolean algebra, Conversion of a truth table into an
equivalent Logic Circuit, Minimization techniques using K-maps (upto 4 variables): Minterms,
maxterms, SOP, POS

Combinational and sequental Logic circuits: Half-Adder, Full Adders, half subtractor and full
subtractor, Multiplexer and Demultiplexer

SR, JK and D-Flip Flop, synchronous mod-8 counter

Converters: DAC with binary weighted resistor and R-2R resistor ladder network, ADC:
Successive approximation method.

|‘-._
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VII Type Major

Course Name Electronics-111 | Course Code UMIPYT703
Credits 3(Theory) + I (Practicals) | LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 25 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks, There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit, The students have to attempt all the questions from Section A,
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
lo attempt anyone question.




UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VIl Type Major

Course Name Electronics-I11 Course Code UMIPYT703
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2'4 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books

| “Semiconductor devices: Physics and technology,” by S.M Sze, 2™ edition , Wiley India
edition (2002)

2 “Basic Electronics™ by Albert Malvino David Bates and A.B Patil

3 “Electronic Fundamentals and Applications™, J.D. Ryder, Prentice-Hall of India Pvt. Ltd,
1975, 5¢

4 “Electronic Devices and Circuit Theory” by R.L. Boylesad, L. Nashelsky, Prentice-Hall of
India Pvt. Ltd.

5 “Modern Digital Electronics” by R.P. Jain, McGraw Hill

6 “Digital Principles and Applications”, by D. Leach and A, Malvino, McGraw Hill 2010.

Syllabus for Practicals
Perform any 05 of the following experiments as per availability of the apparatus
List of experiments
|. Energy band gap of semiconductor by four probe method
. Characteristics of FET, MOSFET, SCR,
. UJT: Characteristics and relaxation oscillator
. Study and verification of the truth tables of LOGIC Gates using 1C’s
. Study of clocked SR and JK Flip flop
. Design of inverting and non-inverting amplifier using op-amp and determination of gain.
. Design and study of inverting adder and subtractor.
. A-stable MV using 1C-555 timer
. Mono stable multivibrator using 1C-555 timer.
10. Design and study of first order high-pass and Low-pass filters
11. Half Adder and Full adder using (I) Logic gates and using (ii)) NAND gates.
Note: The concerned department may add some more practicals on the availability of some new
equipments related to the course,

(oo I [ o SR UF R = R 'S B 6 ]

Pattern of Exam For Practicals:
CUHIil’ILlOUS Asscssiment ]O iTIElI‘kS

Final Examination (To be conducted by the course coordinator internally) : 15 marks

N |
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester | VII [ Type Major

Course Name ' Research Methodology & | Course Code UMIPYT704
Research Ethics

Credits | 3(Theory) + | (Tutorials) | LTP 3-1-0

Contact Hrs | 45 (Theory) + 15 (Tutorial)

Duration of Exam | 3 Hours (Theory) | Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)
Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to:
e define research and know about the feature of a good research,
e know about the objectives, need and scope of rescarch,
explain different types of research,
know about the various approaches to rescarch, and
clarify various stages involved in research process
identifying and define the research problem,
explain the sources and criteria of a good research problem,
understand the concepts of research design, and

 understand the different types of research design used for conducting different types of
researches

e define primary and secondary data,

¢ know about the various methods of primary data collection,
e explore the different sources of secondary data, and

e apply the appropriate method for data collection.

Unit- I: Research Methodology -1

Foundations of Research: Definition and characteristics of Research, Meaning, Objectives and
Nature of Research, Importance of research, Relevance of research and Restrictions in Research,
Rescarch process, Difference between Research Method and Research Process.

Scientific Method: Steps in Scientific Method, Distinction between scientific method and Non-
scientific method.




UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester | VII Type Major

Course Name | Research Methodology & | Course Code UMIPYT704
- Research Ethics

Credits | 3(Theory) + I (Tutorials) LIP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) _ 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: [0 Marks

Research Problem: Importance of formulating a Rescarch Problem, Sources of research
Problems, Consideration in selecting Research Problem. Steps in formulation of research
problem

Research design: Meaning and Definition of Research Design, and Importance of Research
design, Types of research Designs, Characteristics of scientific method, Concept and Importance
in Research — Features of a good research design

Unit-I1 : Research Methodoelogy -11

Literature review, Importance of review and main components of Literature review

Hypothesis: Meaning, Nature & Characteristics, significance of Hypothesis, Types of
Hypothesis, Sources of Hypothesis, caracteristics of Good Hypothesis,

Sampling: Aims of sampling, characteristics of good sample, Basis of sampling, advantages of
sampling, limitations of sampling, Sampling technique or methods, probability sampling
methods

sample design and choice of sampling, Sampling Frame, Sampling Error, Sample Size,

Unit-111 : Research Methodology -111

Distiction between Primary data and secondary data, Data collection procedure for primary data
methods of data collection

Data Analysis: Data Preparation — Univariate analysis (frequency tables, bar charts, pie charts,
percentages), Bivariate analysis — Cross tabulations and Chi-square test including testing
hypothesis of Interpretation of Data

Report Writing: Discussions, Conclusion, referencing and various formats for reference

writing, Bibliography, Thesis Writing, Thesis writing, Formats of publications in research
journals including subject classification, Impact factor, Citation index

Paper Writing — Layout of a Research Paper, Impact factor of Journals, When and where to
publish ?
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VI | Type Major

Course Name Research Methodology & | Course Code UMIJPYT704
| Research Ethics -

Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-1V_Philosophy, Ethics ad scientific conduct

Introduction to Philosophy: definition, nature and scope, concept, branches

Ethics: definition, moral philosophy, nature of moral judgements and reactions, Ethical issues
related to publishing, Plagiarism and Self-Plagiarism,

Ethics with respect to science and research. Intellectual and research integrity, Scientific
misconducts: Falsification, Fabrication and Plagiarism, Redundant Publications: duplicate and
overlapping publications, Selective reporting and misrepresentation of data..

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of § questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Scction-A shall comprise of 3 questions ( of 4 marks cach ) and the students are required to
attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt any one question.
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UNIVERSITY OF JAMMU

Syllabus of Physics for 7' Semester of FYUGP under CBCS as per NEP-2020

for the examination to be held in Dec 2025, 2026, 2027

Semester | vl | Type Major
Course Name | Rescarch Methodology & | Course Code UMIJPYT704
Research Ethics j
Credits 3(Theory) + | (Tutorials) | LTP 3-1-0 |
Contact Hrs 145 (Theory) + 15 (Tutorial)
Duration of Exam | 3 Hours (Theory) | Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :

1))
2)
3)
4)
3)

6)

7)
8)

9)

Research Methodology, C.R. Kothari, Newage Publication

Management Research Methodology, Krishnaswamy, Sirakumar, Pearson

Research Methodology, Zeikmund, Cengage

Research Methodology, Paneer Selvam, PHI

Research Methodology, Prasanta Sarangi, Taxmann A Text Book of Research
Methodology,

Donald Cooper & Pamela Schindler, TMGH, 9th edition. Business Research Methods —
Alan

Bryman & Emma Bell, Oxford University Press. Research Methodology — C.R.Kothar
Panncerselvam, R. X. and Stephens, J. Theory and Problems of Statistics, Tata Mc-Graw
Hill Publishing Company, New Delhi.

Bhandarkar, P.L. and Wilkinson, T.S. Methodology and Techniques of Social Research.

10) Dubin, Robert, Theory Building New York; MacMillan Publishing Co., Quoted in W

Emory,

1) Business Research Methods., Gupta, S.P. Statistical Method, Sultan Chand and Sons.,

New Delhi.

12) Kothari, C.R. Research Methodology-Methods and Techniques, Whishwa Prakashan,
New Delhi
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UNIVERSITY OF JAMMU

Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020

for the examination to be held in Dec 2025, 2026, 2027

Semester VII Type Major

Course Name Research Methodology & | Course Code UMIPYT704
Research Ethics

Credits 3(Theory) + | (Tutorials) LEP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory) 1 Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Tutorials:

Open access publications and initiatives

online resource to check publisher copyright and self archiving policies,

Software tools to identify predatory publications

Journal finder

Journals in the field of Physies,

When and where to publish 7 Ethical issues related to publishing,

Use of plagiarism software like Turnitin, Urkund and other open source software tools
Data bases:

¢ Indexing databascs

e (itation databases: Web of Science, Scopus, etc

Impact factor of journals as per Journal Citation Report, SNIP,SIR,IPP,Cite Score
Metrics:h-index, g index, i10 index, altmetrics

Use of Encyclopedias, Research Guides, Handbook etc., Academic Databases

Use of tools / techniques for Research: methods to search required information
effectively,

Reference Management Software like Zotero/Mendeley,

Software for paper formatting like LaTeX/MS Office

Review of some literature

Pattern of Exam For Tutorials:

Continuous Assessment ; 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VII | Type | Minor

Course Name Electronics ' Course Code UMIPYT705
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 25 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam:; 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

After completing this course content, student will be able to understand:

¢ Some of the advanced transistors, their working and characteristics

¢ (Comprehend the design and operations of SCRs and UJTs

¢ (Comprehend the use of feedback

e Operational Amplifier, their advantages, characteristics, different modes of operations
and a few main applications.

s  Working of CRO and its applications, Basic rectifiers and Filter, IC-555 and its basic
application

o Logic families and the working of various logic circuits and their simplification

¢ (Combinational and sequential digital circuits, Converters

Unit- I Transistors

UJT and SCR: Construction, working, equivalent circuit and [-V characteristics

JFET: types, p-channel and n-channel, working and [-V characteristics, parameters and their
relationships, comparison of BJT and JFET

MOSFET: E-MOSFET, D-MOSFET—n channel and p-channel, Construction, working,
symbols, biasing, drain and transfer characteristics,

Unit-11 Op-amp and its applications

Op-Amp: Differential amplifier, block diagram of op-amp, characteristics of an ideal and
Practical Op-Amp, open and closed loop configuration, Frequency response, CMRR, Slew Rate
and concept of virtual ground.

Applications of op-amps: Concept of feedback: positive and negative, advantages of negative
feedback (qualitative study), Inverting and non-inverting amplifiers, summing and difference

amplifier, differentiator , Integrator.
j’(;) /@,_
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VIl Type Minor

Course Name Electronics Course Code UMIPYT705
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 24 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-T11 Instrumentation

CRO: Introduction, block diagram, Applications of CRO-- Study of waveform, measurement of
voltage, current, frequency and phase diagram

Power Supplies: Half-wave rectifiers, centre-tapped, calculation of ripple factors, rectification
efficiency,

Filters: basic idea about capacitor filter, First and second order active Low pass, High pass
filters

IC 555-times: Introduction , block diagram, astable and monostable multivibrator circuits

Unit-1V Logic families and Digital Circuits

Logic families: Pulse characteristics, Logic families-classification of digital 1Cs, characteristics
of logic families, circuit description of TTL NAND gate with totem pole and open collector,
Simplification of Logic Circuit using Boolean algebra, Conversion of a truth table into an
equivalent Logic Circuit, Minimization techniques using K-maps (upto 4 variables):
Combinational and sequential Logie eircuits: Half-Adder, Full Adders, Multiplexer and De-
multiplexer, SR, JK Flip Flop,

Converters: DAC with binary weighted resistor and R-2R resistor ladder network, ADC;
Successive approximation method.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks,
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7™ Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester Vil Type Minor

Course Name Electronics Course Code UMIPYT705
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam; 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
1o attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required

to attempt anyone question.

Text and Reference Books :

* “Semiconductor devices: Physics and technology,” by S.M Sze, 2™ edition , Wiley India
edition (2002)
e “Basic Electronics™ by Albert Malvino David Bates and A.B Patil

e “Electronic Fundamentals and Applications™, J.D. Ryder, Prentice-Hall 0f India Pvt. Lid,
1975, Se

* “Electronic Devices and Circuit Theory” by R.L. Boylesad, L. Nashelsky, Prentice-Hall
of India Pvt. Ltd.

¢ “Electronic Fundamentals and Applications by J.D. Ryder, Prentice-Hall of India Pvt.
Ltd.

¢ “Modern Digital Electronics™ by R.P. Jain, MeGraw Hill
¢ “Digital Principles and Applications™, by D. Leach and A. Malvino, McGraw Hill 2010.

Y
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UNIVERSITY OF JAMMU
Syllabus of Physics for 7" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in Dec 2025, 2026, 2027

Semester VIl i Type Minor

Course Name Electronics Course Code | UMIPYT705
Credits 3(Theory) + I (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) ) 2% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Practicals

Perform any 05 of the following experiments as per availability of the apparatus
List of experiments

1. Energy band gap of semiconductor by four probe method

2. Characteristics of FET, MOSFET, SCR,

3. UJT: Characteristics and relaxation oscillator

4. Study and verification of the truth tables of LOGIC Gates using IC’s

5. Study of clocked SR and JK Flip flop

6. Design of inverting and non-inverting amplifier using op-amp and determination of gain.
7. Design and study of inverting adder and subtractor.

8. A-stable MV using IC-555 timer

9. Mono stable multivibrator using 1C-555 timer,

10. Design and study of first order high-pass and Low-pass filters

11. Half Adder and Full adder using (I) Logic gates and using (ii) NAND gates

Note: The concerned department may add some more practicals on the availability of some new
equipments related to the course.

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks

Suggested Books
I B.Sc. Practical physics by C.L Arora
2 Practical Physics by R.K. Shukla
3 B.Sc. Practical physics by Hamam Singh
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major
Course Name Computational techniques and | Course Code UMIPYTS801
programming -
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1
| Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2% hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus,

Course learning outcomes:

The aim of this course is not just to teach computer programming and numerical analysis but to
emphasize its role in solving problems in Physics. After completing this course content, student
will be able

* familiarized to the basic concepts of computers, programming language.

* Learn the fundamental concepts of python programming syntax and semantics

* Use of computer language to learn about data types, data structures and handling files

using Python as a tool in solving physics problems.
 learn the use of python modules and functions
* Use of computational methods to solve physical problems.

Unit I : Fundamentals

Importance of computers in Physics, paradigm for solving physics problems for solution.
Algorithms and Flowcharts: Algorithm: Definition, properties and development. Flowchart:
Concept of flowchart, symbols, guidelines, types.

Examples: Cartesian to Spherical Polar Coordinates, Roots of Quadratic Equation, Sum of two
matrices, Sum and Product of a finite series. calculation of sin (x) as a series, algorithm for
plotting (1) Lissajous figures and (2) trajectory of a projectile thrown at an angle with the
horizontal,
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major

Course Name Computational techniques and | Course Code UMJPYTS801
programming B

Credits | 3(Theory) + 1 (Practicals) LT 3-0-1 ]
Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2V hours (Practicals) B
For Theory: FFor Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks

| Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit Il : Python -1

Data types, operators, expressions, types conversion in python, operators, expressions

Loops: selection, indentation, repetition, break and Continue statement, Nested loops, Scope of a
variable,

Strings: Introduction to strings, string operations, Transversal of strings

Methods and inbuilt functions, lists, nested lists, Copying Lists

Unit 111 : Python 11

Functions: Introduction. function definition, user defined functions, Python standard Libraries.
File Handling: Introduction, types of files, opening and closing files, writing to a file, Reading
from a file, Creating offset in a file, Creating and traversing a file.

Stacks: Introduction, Operations, Queue: Introduction, Operations,

Sorting: Bubble sort, selection sort, insertion sort

Unit I'V : Scientific word processing

Application of Python programming in solving problems using bisection method, trapezoidal
methods Runge —Kutta methods.

MS WORD: Test formatting, Math Type, MS Equation editor, MS excel and its application in
physics. T
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major

Course Name Computational techniques and | Course Code UMIPYTS80I
programming

Credits 3(Theory) + 1 (Practicals) LER 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2%: hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment; 10 Marks

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks cach) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit,

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern as follows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt any two questions.,

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt any one question.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

| Semester VIII (Honours) | Type Major
Course Name Computational techniques and | Course Code UMIPYT801
programming
Credits 3(Theory) + 1 (Practicals) LTP 3-0-1
Contact Hrs 45 (Theory) + 30 (Practicals)
Duration of Exam | 3 Hours (Theory) 2! hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Text and Reference Books :

I. Computational Physics: An Introduction, R. C. Verma, et al. New Age International
Publishers, New Delhi(1999).
2. Computational Physics, V.K, Mittal, R.C. Verma & S.C. Gupta- Published by Ane Books,
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester V111 (Honours) Type Major

Course Name Computational techniques and | Course Code UMIPYTE801
programming

Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2%2 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Practicals:

¢ Exercises on Linux Commands, familiarity with DOS commands

* working with Latex to prepare some scientific reports including figures, tables, including
citations etc.
Using Python write/execute programs

e To print out all natural even/ odd numbers be given set of numbers.

* Caleulating Euler number using exp(x) series evaluated at x=1 To compile a frequency
distribution and evaluate mean, standard deviation etc.

* Toevaluate the sum of a finite series and the area under a curve.

e To find the product of two matrices

To find a set of prime numbers and Fibonacci serics.

Plotting trajectory of a projectile projected horizontally,

Plotting trajectory of a projectile projected making an angle with the horizontal,

To find the roots of a quadratic equation.

Motion of a projectile using simulation and plot the output for visualization.

Numerical solution of equation of motion of simple harmonic oscillator and plot the

outputs for visualization,

* Motion of a particle in a central force field and plot the output for visualization

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks

64




UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

| Semester VIIT (Honours) Type Major
Course Name Quantum Mechanics-I1 Course Code UMIJPYTRO2
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
] | Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam; 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand
e the concept of identical particles
o the concept of perturbation.
e Scattering

Unit-1 ; Identical Particles:

Principle of Indistinguishability, Symmetrization and Permutation Operators, Statistics of
Identical Particles, Pauli exclusion principle,scattering of identical particles,excited states of
helium atom, Hartee-Fock field,Thomson-Fermi statistical method, Molecular orbital
theory(hydrogen molecule ion Hx™), heitler- London theory of hydrogen molecule.

Unit-II : Approximation methods for stationary states:

Time-Independent  Perturbation Theory:- Non-degenerate Perturbation Theory, Degenerate
Perturbation Theory, Fine Structure of Hydrogen Lines, Hyperfine Splitting, Effect of magnetic
field in hydrogen atom. Variational Method, Wentzel-Kramers-Brillouin General Formalism:-
Bound States for Potential Wells with No Rigid Walls, Bound States for Potential Wells with One
Rigid Wall, Bound States for Potential Wells with Two Rigid Walls, Tunneling through a
Potential Barrier,
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester | VIII (Honours) Type Major
Course Name Quantum Mechanies-I1 Course Code UMIPYT802
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
1 Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-I1I: Time-dependent perturbation theory:

Time-Dependent Perturbation Theory: - Transition Probability, Transition Probability for a
Constant Perturbation, Transition Probability for a Harmonic Perturbation. Adiabatic and Sudden
Approximations: - Adiabatic Approximation, Sudden Approximation. Interaction of Atoms with
Radiation: - Semi - Classical Theory of Interaction of Atoms with Radiation, Einstein's
Transition Probabilities (Coefficients A and B), Quantization of the Electromagnetic Field,
Electric Dipole Selection Rules, Spontaneous Emission.

Unit-1V: Scattering theory:

Scattering and Cross Section:- Connecting the Angles in the Lab and CM Frames, Connecting
the Lab and CM Cross Sections. Scattering Amplitude of Spinless Particles:- Scattering
Amplitude and Differential Cross Section. The Born Approximation:- First Born Approximation,
falidity of the First Born Approximation. Partial Wave Analysis for elastic and inelastic
scattering, scattering from hard sphere, scattering of identical particles.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.

Section- B shall comprise of a total of & questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Sy 7
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VI (Honours) Type Major
Course Name ' Quantum Mechanics-1] Course Code UMIJPYT802
Credits 3(Theory) + 1 (Tutorials) LTP _ 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials) )
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Asscssment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks, There shall be 2 sections in the question paper
with pattern as follows :

Section-A shall comprise of 3 questions ( of 4 marks cach ) and the students are required
to attempt anytwo questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required

to attempt anyone question.

Text and Reference Books

I. Quantum Physics by Robert Eisberg and Robert Resnick (John Wiley and sons).

2. Quantum Mechanics: Theory and Applications by A. K. Ghatak and S. Lokanathan.
3. Quantum Mechanics by L. 1. Schiff (McGraw-Hill Book, New York).

4. Quantum Mechanics by Cohen and Tanandji.

5. Quantum Mechanics: Concepts and Applications by Nouredine Zettili.

6. Advanced quantum mechanics by B. S, Rajput
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020

for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major
Course Name Quantum Mechanics-11 Course Code UMIPYTRO02
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
| Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
I Hour (Tutorials) )
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam; 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svyllabus forTutorials

1

Consider a one-dimensional harmonic oscillator. Use the vibrational method to estimate
the energies of (a) the ground state, (b) the first excited state, and (c) the second excited
state.

Consider a hydrogen atom, subjected to a perturbation potential of the form,
V(r) = a Cos(2r/ay), where a, is the Bohr radius and a<< | is a positive constant,
Calculate the first order change in the ground state energy using perturbation theory.

For a particle of mass m moving in a one-dimensional box with walls at x =0 and x = L,
use the variational method to estimate

(a) Its ground state energy and

(b) Its first excited state energy.

(i) Calculate to first-order perturbation theory the contribution due to the spin-orbit
interaction for the nth excited state for a positronium atom.

(ii) Use the result of part (i) to obtain numerical values for the spin-orbit correction terms
for the 2p level and compare them to the energy of n = 2.

Optimize the trial function € and cvaluate the ground state energy of the hydrogen
atom.

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major

Course Name Electrodynamics & Plasma | Course Code UMIPYTRO3
Physics

Credits 3(Theory) + 1 (Tutorials) TP 3-1-0

 Contact Hrs | 45 (Theory) + 15 (Tutorial) =

Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

After completing this course content, student will be able to understand
¢ the fundamentals of electrodynamics
* basic concept of plasma physics
* electromagnetism using the tools of magnetohydrodynamics and plasma physics.

Unit-1 : Electrostatics and Method of Images:

Electric Field, Gauss’s Law, Poisson’s and Laplace’s equations, Solution of Laplace’s equation in
various coordinates, Green’s Theorem, Dirichlet and Neumann boundary conditions, Method of
Images, Point charge near an infinite Grounded Conducting Plane, Point charge in the presence
of Grounded Conducting Sphere, Point charge in the presence of Charged, Insulated Conducting
sphere, Point charge near a Conducting Sphere held at Fixed Potential, Conducting sphere in a
Uniform Electric Field.

Unit-IT: Magnetostatics and Maxwell Equations:

Biot-Savart Law, The magnetic field of a Steady Current, Ampere’s Law, Comparison of
Magnetostatics and Electrostatics, Maxwell’s Displacement Current; Maxwell’s Equations,
Scalar and Vector potentials, Maxwell’s equations in terms of scalar and vector potentials, Non
uniqueness of Electromagnetic potentials, Gauge Transformation, Lorentz gauge and Coulomb
gauge. Minkowski Space and Four vectors, Covariance of Maxwell’s equations.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester N VI (Honours) Type Major
Course Name Electrodynamics & Plasma | Course Code UMIPYTRO03
Physics ]
Credits 3(Theory) + 1 (Tutorials) | LTP . 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
] 1 Hour (Tutorials) _
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks | Continuous Assessment; 10 Marks

Unit-III : Electromagnetic Waves and Radiation by Moving Charges:

Electromagnetic Waves in Vacuum: The Wave Equation for E and B, Monochromatic Plane
Waves, Energy and Momentum in Electromagnetic Waves. Electromagnetic Waves in Matter:
Propagation in Linear Media, Reflection and Transmission at Normal Incidence, Reflection and
Transmission at Oblique Incidence. Electromagnetic Waves in Conductors, Reflection at a
Conducting Surface. Wave Guides, TE and TM Waves in a Rectangular Wave Guide, Retarded
Time, Lienard-Wiechert Potentials for a point charge, Total power radiated by a point charge:
Larmor’s formula and its relativistic generalization.

Unit-IV: Basics in Plasma Physics:

Occurrence of Plasmas in Nature, Quasineutrality of plasma, Debye Shielding, The Plasma
Parameter, Criteria for Plasmas, Representation of Waves in Plasma, Group Velocity, Plasma
Oscillations, Electron Plasma Waves, Sound Waves, lon Waves, Validity of the Plasma
Approximation, Comparison of lon and Electron Waves, Elementary Concepts: Plasma
Oscillations, Debye Shielding, Plasma Parameters, Magnetoplasma, Plasma Confinement. First.
Second, and Third Adiabatic Invariants (Pinch Effect, Magnetic Mirrors), Formation of Van
Allen radiation belt.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks,




UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major

Course Name Electrodynamics & Plasma | Course Code UMIPYTS803
Physics

Credits 3(Theory) + | (Tutorials) LTP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials;

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion ot 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 scctions in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo guestions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required

to attempt anyone question.

Text and Reference Books
I. Panofsky & Phillips: Classical electricity and magnetism.
2. Classical Electrodynamics: J.D. Jackson
3. Fundamentals of Plasma Physics: J. A, Bittencourt.

4. Principles of plasma physics: N. A. Krall, A. W. Trivelpiece
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours) Type Major
Course Name Electrodynamics & Plasma | Course Code UMIPYTS803
_ | Physics

Credits 3(Theory) + | (Tutorials) | LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)

I Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svllabus for Tutorials

I. A point charge is placed a distance d > R from the centre of an equally charged, isolated
conducting sphere of radius R.
(a) Inside of what distance from the surface of the sphere is the point charge attracted rather
than repelled by the charged sphere?
(b) What is the limiting value of the force of attraction when the point charge is located a
distance a (=d - R) from the surface of the sphere, if a << R?
(¢) What are the results for parts a and b if the charge on the sphere is twice (half) as large as
the point charge, but still the same sign?
2. A hollow right circular cylinder of radius b has its axis coincident with the z-axis and its ends
atZ=0and Z = L. The potential on the end faces is zero. while the potential on the cylindrical
surface is given as V(¢, z). Using the appropriate separation of variables in cylindrical:
coordinates, find a series solution for the potential anywhere inside the cylinder.

3. A sphere of radius a carries a uniform surface-charge distribution o. The sphere is rotated
about a diameter with constant angular velocity @. Obtain the vector potential and magnetic flux
density both inside and outside the sphere,

4. Consider Debye’s potential created by a punctual test charge gt that is placed inside an
homogeneous plasma. (a) Show that the charge in the shielding cloud exactly cancels qr.
Calculate the total charge inside spheres of radii Ap/2, Ap and 5kp. (b) Determine the clectrostatic
Interaction energy between the test charge and the particles in the plasma and the total mean
energy of the plasma particles (assume Te = T, = T).

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks




UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 202£, 2027; 202%

Semester VIII (Honours) : Type Major
Course Name Mathematical Physics-111 Course Code UMJPY T804
Credits 3(Theory) + | (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
I Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: |5 Marks Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

The student should be able to understand the basic theory of special functions, complex
variables, tensor analysis, differential equations and Laplace transforms. Upon completion of the
course, the students will be able to apply the mathematical tools to solve the problems of physics.

Unit I

Special functions and Complex Variables:
Beta, Gamma and error functions and their properties and inter relationships, Graph of gamma
function, evaluation of error function. Evaluation of Miscellaneous integrals,
Taylor and Laurent series of complex function. Cauchy’s Residue theorem, Methods of finding
residues, Evaluation of definite integrals by use of residue theorem. Contour integration, Jordan
lemma. Simple problems on the above topics

Unit I1
Tensor Analysis:
Introduction, N-dimensional space, coordinate transformation. summation convention,
contravariant and covariant vectors, Contravariant, covariant and mixed tensors, Kronecker delta,
The fully antisymmetric tensor, Tensors of higher rank, scalars or invariants, symmetric and
skew-symmetric tensors, fundamental operations with tensors (Addition, Subtraction, Outer
multiplication, Contraction, Inner multiplication). Quotient law, metric tensor, Conjugate or
reciprocal tensor, Associated tensors, Covariant differentiation of vectors and tensors, Simple
problems on the above topics
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2024, 2027, 2028

[ Semester . VIII (Honours) Type Major
Course Name Mathematical Physics-1]] Course Code UMIPYT804
| Credits 3(Theory) + | (Tutorjals) | LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks
Unit I11

Differential Equations:

Bessel’s differential equation and its solutions, Recurrence formulae, Generating function, Jacobi
series, Bessel's integrals, Orthonormality of Bessel functions, Bessel’s functions of first and
second kind, Spherical Bessel and Neumann functions, Recurrence relations and orthogonality
of spherical Bessel's functions, Laguerre’s differential equation and polynomials, Generating
Function, Rodrigue’s formula, Orthogonal propertics of Laguerre’s polynomials

Unit 1V
Laplace Transforms:
Laplace transform: Conditions for L.T., Properties of L.T., First and Second shifting theorems,
L.T. of derivatives, L.T. of integrals, L.T. of periodic functions, Initial and final value theorems,
Laplace transform of Dirac delta function, Relationship between Fourier and Laplace transforms,
Inverse L.T. of derivatives, Inverse L.T. of Integrals, Inverse L.T. by Partial fraction’s method.
Solution of Differential equations with constant coefficients by Laplace transforms

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of § questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

e 4
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2024, 2027, 202&

| Semester | VIII (Honours) Type Major
Course Name Mathematical Physics-111 Course Code UMJPY T804
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Caontact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| | 1 Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam; 15 Marks i Continuous Assessment: 10 Marks

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt any two questions.

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt anyone question.

Text and Reference Books :

1. Mathematical Methods for Physicists by G.B. Arfken and H.J. Weber
2. Matrices and Tensors for Physicists by A.W. Joshi
3. Schaum’s Outlines Complex variables by Murray. R. Spicgel
4. Schaum’s Outline of Theory and problems of Laplace Transforms by Murray. R. Spicgel
5. Schaum’s Outline of Theory and problems of Tensor Analysis by Murray. R.Spiegel
6. Mathematical Methods for Physics and Engineering, by K.F. Riley, M.P. Hobson and
S.1. Bence.
7. Mathematical Physics by H.K. Dass
8. Mathematical Physics by Satya Prakash
Y
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2024, 2027, 2028

Semester VIl (Honours) Type Major
Course Name Mathematical Physics-I1T Course Code UMJPYTE04
Credits ' 3(Theory) + 1 (Tutorials) | LTP 3-1-0
|
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks
Mid Semester Exam: 15 Marks

Final Exam: 15 Marks
Continuous Assessment: 10 Marks

Syllabus for Tutorials:

9

Evaluate gamma function and draw a graph for it.
Evaluate error function and draw a graph for it.
Evaluate definite integrals by contour integration.
Applications of tensors to Non-Relativistic Physics.
Graph of Bessel’s function of first kind.

Graph first five Laguerre polynomials.

Properties of Dirac Delta function.

Derivative of Dirac Delta function.
Three-dimensional Dirac Delta function.

10. Applications of Laplace transforms,

Pattern of Exam For Tutorials:

Continuous Assessment ; 10 marks

Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIl (Honours) [ Type Minor
Course Name Quantum Mechanics Course Code UMIPYTS805
Credits 3(Theory) + 1 (Tutorials) LTP 1310
Contact Hrs 45 (Theory) + 15 (Tutorial) _
Duration of Exam 3 Hours (Theory)

| Hour (Tutorials) -
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks B Continuous Assessment: 10 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

After completing this course content, student will be able to understand
¢ the wave mechanics
e the role of uncertainty in quantum physics

o apply operators to it to obtain information about a particle's physical properties
Unit-I : Wave Mechanical Concepts:

Limitations of Classical Physics, Planck’s Quantum Hypothesis, Stern Gerlach Experiment,
Wave nature of particles, the Uncertainty Principle and its Probabilistic interpretation, principle
of superposition, wave packet, Interpretation of wave function, Time independent Schrodinger
equation, Time dependent Schrodinger equation, Eherenfest’s Theorem, Stationary States.

Unit-I1: General Formalism of Quantum Mechanics:

Linear Vector Space, Operations in Linear Space. Eigen values and Eigen vectors of operators.
Hermitian operator, Postulates of Quantum Mechanics. Simultaneous Measurability of
Observables, Dimensionality of Quantum Space, Dirac’s Notation. Equation of motion,
Momentum Representation.

Unit-111: One Dimensional Problems:

Properties of one dimensional motion, Free Particle in one dimension, Potential Step, The
Potential Barrier and well, the tunneling effect, the infinite square well potential- asymmetric and
symmetric well, the finite square well potential-scattering solutions and bound state solutions,
Harmonic Oscillator, the Hydrogen atom,

i
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VI (Honours) Type Minor

Course Name “Quantum Mechanics | Course Code UMIPYT805

Credits 3(Theory) + | (Tutorials) LTP 3-1-0 ]
| Contact Hrs 45 (Theory) + 15 (Tutorial) ]

Duration of Exam 3 Hours (Theory)

| Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit-1V: Theory of Angular Momentum:

Angular Momentum Operator, Angular Momentum Commutation Relations, Orbital Angular
Momentum, Spin Angular Momentum, Spin dependent interaction in Atoms, Addition of two
Angular Momenta: Properties of C. G. Coefficients, Orthogonality Properties, Angular
Momentum and Rotations.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer type questions (of 3 marks each) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
each unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anytwo questions,

Section-B shall comprise of 2 questions (of 7 marks each ) and the students are required
to attempt anyone question.

78



UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VI (Honours) Type Minor
Course Name Quantum Mechanics Course Code UMIPYTROS
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks _Continuous Assessment: 10 Marks

Text and Reference Books:

. Quantum Physics by Robert Eisberg and Robert Resnick (John Wiley and sons).

. Quantum Mechanics: Theory and Applications by A. K. Ghatak and S. Lokanathan.
Quantum Mechanics by L. |. Schiff (McGraw-Hill Book, New York).

. Quantum Mechanics by Cohen and Tanandji.

Quantum Mechanics: Concepts and Applications by Nouredine Zettili.

o LK) o=

N

Svllabus forTutorials

|. Consider a one-dimensional simple Harmonic oscillator of frequency w and mass m. Using
the uncertainty principle, show that the energy of its ground state will be -hw. Note that this

ground state energy is also called “zero-point” encrgy.
2. Let K be an operator defined by K = ),

(a) Under what conditions is K Hermitian.

(b) Calculate K?. Under what conditions is K a projection.

(c) Show that K can always be written in the form K = AP P2, where } is a constant to be
calculated and P and P; are projectors.

3. Consider the free-particle as a central force problem. Set up the time independent Schrédinger
equation

i .

fmvz Y=EV¥
in spherical polar coordinate system, and examine the nature of the solutions. What will happen
if we introduce a constant potential Vo everywhere?
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VI (Honours/. <. .. ..., Type Minor
Course Name Quantum Mechanics Course Code UMIPYT805
Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam 3 Hours (Theory)

1 Hour (Tutorials)
For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: |15 Marks

‘Mid Semester Exam: |5 Marks

Continuous Assessment: 10 Marks

4. Consider a three-dimensional isotropic simple harmonic oscillator of mass m and potential
, 1 = 5 1 : A ; ; ;
V(r)=-mw?(x *+y*+z ?)=-mw’ r* . Note that this system is also spherically symmetric, Set

up the Schrédinger equation for the isotropic 3D oscillator in the spherical polar coordinates, and
obtain the eigen values.

5. Compute the energy levels for a hydrogen atom by assuming that the electron moves in
circular orbits around the nucleus such that the circumference of an orbit is an integral number of
de Broglie wavelengths. Show that this condition also amounts to quantization of the angular
momentum of the electron.

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) : 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester V111 (Honours with Research) Type Major
| Course Name Scientific editing and programming | Course Code | UMJPYT806
 Credits 3(Theory) + 1 (Practicals) LTP 3-0-1

Contact Hrs | 45 (Theory) + 30 (Practicals)

Duration of Exam | 3 Hours (Theory) 2'% hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks | Continuous Assessment: 10 Marks

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.

Course Outcomes: The aim of this course is not just to teach computer programming and
numerical analysis but to emphasize its role in solving problems in Physics. After completing
this course content, student will be able

e familiarized to the basic concepts of computers, programming language.

o Learn the fundamental concepts of Python programming syntax and semantics

e Use of computer language to learn about data types, data structures and handling files

using Python as a tool in solving physics problems.

e learn the use of Python modules and functions

+  Will be able to use computational methods to solve physical problems.
Will learn and use scientific editor Latex for preparation of documents and presentations

Unit I : Fundamentals

Importance of computers in Physics, paradigm for solving physics problems for solution.
Algorithms and Flowcharts: Algorithm: Definition, propertics and development. Flowchart:
Concept of flowchart, symbols. guidelines, types.

Examples: Cartesian to Spherical Polar Coordinates, Roots of Quadratic Equation, Sum of two
matrices, Sum and Product of a finite series, calculation of sin (x) as a series, algorithm for
plotting (1) Lissajous figures and (2) trajectory of a projectile thrown at an angle with the
horizontal.

Unit IT : Python -1

Python: Data types, operalors, expressions, types conversion in python, operators, expressions
Loops: selection, indentation, repetition, break and Continue statement, Nested loops, Scope of a
variable,

Strings: Introduction to strings, string operations, Transversal of strings

Methods and inbuilt functions, lists, nested lists, Copying Lists
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours with Research) Type Major
Course Name Scientific editing and programming | Course Code | UMJPYT806
Credits 3(Theory) + | (Practicals) _ TP 3-0-1
- Contact Hrs 45 (Theory) + 30 (Practicals) -
Duration of Exam | 3 Hours (Theory) 2V hours (Practicals)
For Theory: For Practicals:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Unit 111: Python II

Functions: Introduction. function definition, user defined functions, Python standard Libraries.
File Handling: Introduction, types of files, opening and closing files, writing to a file, Reading
from a file, Creating offset in a file, Creating and traversing a file.

Stacks: Introduction, Operations, Queue: Introduction, Operations,

Sorting: Bubble sort, selection sort, insertion sort

Unit IV: Scientific word processing

Introduction to LaTeX /TeX word processor, preparing a basic LaTeX file, Document classes,
Preparing an input file for LaTeX, Compiling LaTeX File, LaTeX tags for creating different
environments. Defining LaTeX commands and environments. Changing the type style, Symbols
from other languages.

Formulae and equations. Figures and other floating bodies, Lining in columns- Tabbing and
tabular environment, Generating table of contents, bibliography and citation, Making an index
and glossary, List making environments, Fonts, Picture environment and colors, errors.

Text and Reference Books :

|. Computational Physics: An Introduction, R. C. Verma, et al. New Age International
Publishers, New Delhi(1999).
2. Computational Physics, V.K. Mittal, R.C. Verma & S.C. Gupta- Published by Ane Books.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester B VI (Honours with Research) ' Type [ Major

Course Name Scientific editing and programming | Course Code | UMJPYT806
| Credits 3(Theory) + | (Practicals) ) | LTP 3-0-1
Contact Hrs | 45 (Theory) + 30 (Practicals) =

Duration of Exam | 3 Hours (Theory) _ 2'4 hours (Practicals)

For Theory: For Practicals:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Syllabus for Practicals:

e [xercises on Linux Commands, familiarity with DOS commands

s working with Latex to prepare some scientific reports including figures, tables, including
citations etc.
Using Python write/execute programs

e To print out all natural even/ odd numbers be given set of numbers.

e Calculating Euler number using exp(x) series evaluated at x=1 To compile a frequency

distribution and evaluate mean, standard deviation etc.

To evaluate the sum of a finite series and the area under a curve.

To find the product of two matrices

To find a set of prime numbers and Fibonacei series.

Plotting trajectory of a projectile projected horizontally.

Plotting trajectory of a projectile projected making an angle with the horizontal.

To find the roots of a quadratic equation.

Motion of a projectile using simulation and plot the output for visualization.

o Numerical solution of equation of motion of simple harmonic oscillator and plot the
outputs for visualization.

« Motion of a particle in a central force field and plot the output for visualization

Pattern of Exam For Practicals:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) @ 15 marks
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours with Research) | Type Minor
' Course Name Quantum Mechanics Course Code UMIPYT807
Credits 3(Theory) + 1 (Tutorials) TP 3-1-0
Contact Hrs 45 (Theory) + 15 (Tutorial)
Duration of Exam | 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials:
End Semester Exam: 60 Marks Final Exam: 15 Marks
Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks

Svyllabus for Theory (3 Credits)

Note: The Mid Term Examination Shall be conducted after completing 50% of Syllabus.
Course learning outcomes:

After completing this course content, student will be able to understand

e the wave mechanics

e the role of uncertainty in quantum physics

e apply operators to it to obtain information about a particle's physical properties
Unit-I : Wave Mechanical Concepts:

Limitations of Classical Physics, Planck’s Quantum Hypothesis, Stern Gerlach Experiment,
Wave nature of particles, the Uncertainty Principle and its Probabilistic interpretation, principle
of superposition, wave packet, Interpretation of wave function, Time independent Schrodinger
equation, Time dependent Schrodinger equation. Eherenfest’s Theorem, Stationary States.

Unit-11: General Formalism of Quantum Mechanics:

Linear Vector Space, Operations in Linear Space, Eigen values and Eigen vectors of operators,
Hermitian operator, Postulates of Quantum Mechanics, Simultancous Measurability of
Observables, Dimensionality of Quantum Space, Dirac’s Notation, Equation of motion,
Momentum Representation.

Unit-II1: One Dimensional Problems:

Properties of one dimensional motion, Free Particle in one dimension, Potential Step, The
Potential Barrier and well, the tunneling effect, the infinite square well potential- asymmetric and
symmetric well, the finite square well potential-scattering solutions and bound state solutions,
Harmaonic Oscillator, the Hydrogen atom.
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8th Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIlI (Honours with | Type Minor ]
Research) .

Course Name Quantum Mechanics Course Code UMIPYT807

Credits 3(Theory) + 1 (Tutorials) iEP 3-1-0

Contact Hrs 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory)
| Hour (Tutorials) )

For Theory: | For Tutorials:

End Semester Exam: 60 Marks Final Exam: |5 Marks

Mid Semester Exam: 15 Marks Continuous Assessment: 10 Marks N

Unit-1V: Theory of Angular Momentum:

Angular Momentum Operator, Angular Momentum Commutation Relations, Orbital Angular
Mamentum, Spin Angular Momentum, Spin dependent interaction in Atoms, Addition of two
Angular Momenta: Properties of C. G. Coefficients, Orthogonality Properties, Angular
Momentum and Rotations.

Note for paper setters for End Semester Examination.

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

Section-A shall comprise of 4 short answer Lype questions (of 3 marks cach) with one
question from each unit. The students have to attempt all the questions from Section A.
Section- B shall comprise of a total of 8 questions with two questions selected from
cach unit. Eachquestion shall be of 12 marks. The students have to attempt 4 questions
by selecting only one questionfrom each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after
completion of 50% of the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper
with pattern asfollows :

Section-A shall comprise of 3 questions ( of 4 marks each ) and the students are required
to attempt anylwo questions.

Section-B shall comprise of 2 questions (of 7 marks cach ) and the students are required
to attempt anyone question,
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIII (Honours with | Type Minor
Research) -

Course Name | Quantum Mechanics Course Code UMIPYTS807

Credits 3(Theory) + | (Tutorials) LTP 3-1-0

| Contact Hrs 45 (Theory) + 15 (Tutorial) -

Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks _ Continuous Assessment: 10 Marks

Text and Reference Books:

I. Quantum Physics by Robert Eisberg and Robert Resnick (John Wiley and sons).

2. Quantum Mechanics: Theory and Applications by A. K. Ghatak and S. Lokanathan.
6. Quantum Mechanics by L. 1. Schiff (McGraw-Hill Book, New York).

7. Quantum Mechanics by Cohen and Tanandji.
8. Quantum Mechanics: Concepts and Applications by Nouredine Zettili,

Svllabus forTutorials

I. Consider a one-dimensional simple Harmonic oscillator of frequency ® and mass m. Using
. L . ¥ 1 .
the uncertainty principle, show that the energy of its ground state will be ~hw. Note that this

ground state energy is also called “zero-point” energy.
2. Let K be an operator defined by K = |p){'¥],

(a) Under what conditions is K Hermitian.

(b) Calculate K?. Under what conditions is K a projection.

(c) Show that K can always be written in the form K = APiP2, where A is a constant to be
calculated and P and P2 are projectors,

3. Consider the free-particle as a central force problem. Set up the time independent Schridinger
equation
i .
e U

in spherical polar coordinate system. and examine the nature of the solutions. What will happen
if we introduce a constant potential Vo everywhere?
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UNIVERSITY OF JAMMU
Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIl (Honours with | Type Minor
Research) -

Course Name Quantum Mechanics Course Code UMIPYT807

Credits 3(Theory) + 1 (Tutorials) LTP 3-1-0

Contact Hrs | 45 (Theory) + 15 (Tutorial)

Duration of Exam 3 Hours (Theory)
| Hour (Tutorials)

For Theory: For Tutorials:

End Semester Exam: 60 Marks Final Exam: 15 Marks

Mid Semester Exam: 15 Marks ) Continuous Assessment: 10 Marks

4 Consider a three-dimensional isotropic simple harmonic oscillator of mass m and potential
1 " . o &
V() =-mo?(x 2 +y3+z?)= Zme? 12 . Note that this system is also spherically symmetric. Set

up the Schrisdinger equation for the isotropic 3D oscillator in the spherical polar coordinates, and
obtain the eigen values.

5. Compute the energy levels for a hydrogen atom by assuming that the electron moves in
circular orbits around the nucleus such that the circumference of an orbit is an integral number of
de Brogliec wavelengths. Show that this condition also amounts o quantization of the angular
momentum of the electron.

Pattern of Exam For Tutorials:

Continuous Assessment : 10 marks
Final Examination (To be conducted by the course coordinator internally) 15 marks
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UNIVERSITY OF JAMMU

Syllabus of Physics for 8" Semester of FYUGP under CBCS as per NEP-2020
for the examination to be held in May 2026, 2027, 2028

Semester VIl Type Skill Enhancement
(Honours with Research) | B )

Course Name Research Project Course Code USEPYP80S

Credits 12 - LTP 1 0-0-12

Contact Hrs 360

Duration of Exam

Dissertation = 08 credits (200 marks)

Viva/presentation = 04 credits (100 marks)

|. Research Project work (12 credits) shall be started at the beginning of 7' Semester.

2. There shall be a Project Synopsis in the programme based on the major ar-
ea/subject. The permanent faculty with Ph.D. and research experience (as per UGC
guidelines) shall be the research project supervisor after being recognized by the
Departmental Research Committee (DRC) of the concerned Department of the col-
lege.

LS}

The college offering FYUGP with Research should have its own College Research
Committee (CRC) for each discipline with at least one member from any Universi-
ty of the region.

4. The project report/dissertation shall be evaluated by the external expert from other
University/Colleges to be nominated by the Principal out of the panel supplied by
the CRC.

5. Project proposal to be scrutinized by the College Research Committee for the con-
cerned subject.

6. In the 8" Semester, Evaluation of Dissertation shall be offline and Viva-Voce shall
be either offline or online as per the convenience of the examiner. The Dissertation
evaluation shall be carried out by an external expert.

Dissertation = 08 credits (200 marks)
Viva/presentation = 04 credits (100 marks)

88



