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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (I Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Mechanics                                                                                               Paper Code: PHY – 101
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Background of Vector calculus, concepts of gradient, divergence and curl, line, surface and volume integrals, frame of reference, Galilean transformation, Galilean invariance, inertial and non-inertial frames, pseudo forces, rotating reference frame, centrifugal force, corilis force, motion under central force, Kepler’s law, conservative and non-conservative force
UNIT – II
Ideal fluids, Equation of continuity, Streamline flow, Rotational and irrotational flows, Euler's equation, Bernoulli’s Theorem, viscous fluids, Poiseuille's equation, viscosity by rotating cylinder method, elasticity Hook’s law and elastic constant of isotropic solid
UNIT – III
Strain and stress in an isotropic homogeneous medium, elastic moduli and relations between them, torsion of cylinders, bending of beams, internal energy of a strained body, surface tension and surface energy
UNIT – IV
Inference of Michelson-Morley experiment, postulates of special relativity, Lorentz transformations, length contraction, time dilation, simultaneity in relativity theory, addition of velocities, relativistic dynamics, variation of mass with velocity, mass-energy relation
Books Recommended:
1. Mechanics by E. M. Purcell
2. Concepts of Modern Physics by Arthur Beiser
3. Properties of Matter by D. S. Mathur
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (I Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Thermodynamics                                                                                    Paper Code: PHY – 103
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
First law of thermodynamics and internal energy, Joule's law, applications of first law, Carnot cycle, Carnot engine and refrigerator, reversible and irreversible process, Carnot theorem, thermodynamically scale of temperature
UNIT – II
Entropy, calculation of entropy in various processes, entropy and unavailable energy, physical significance of entropy, second law of thermodynamics, thermodynamic potentials and Maxwell's equations, application of Maxwell's equations, phase diagram and triple point of a substance, Joule’s Thomson effect
UNIT – III
Maxwell-Boltzmann law of distribution of molecular velocities, evaluation of r.m.s. velocity, average and most probable speeds, mean free path, transport phenomenon, degree of freedom, equi-partition of energy and its application for specific heat of gases
UNIT – IV
Emissive and absorptive powers, black body radiation, Kirchoff's law , intensity and energy density, pressure and energy density, Stefan-Boltzmann law, distribution of energy in the spectrum of black body radiation, Wein's distribution Law, Wein's displacement law, Wein's formula, Rayleigh- Jean's law, Plank's law
Books Recommended:
1. Thermodynamics by Enrico Fermi
2. A Treatise on Heat: Including Kinetic Theory of Gases, Thermodynamics and Recent Advances in Statistical Thermodynamics by Meghnad Saha and B. N. Srivastava
3. Heat and Thermodynamics: An Intermediate Textbook by Mark Waldo Zemansky and Richard Dittman
4. Thermal Physics by Garg, Bansal and Ghosh
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (I Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Wave & Oscillations                                                                               Paper Code: PHY – 105
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Simple harmonic oscillations, differential equation of SHM and its solution, amplitude, frequency, time period and phase, velocity and acceleration, kinetic, potential and total energy and their time average values, reference circle, rotating vector representation of SHM
UNIT – II
Free oscillations of systems with one degree of freedom – (1) mass – spring system, (2) simple pendulum, (3) torsional pendulum, (4) oscillations in a U – tube, (5) compound pendulum – centres of percussion and oscillation, and (6) bar pendulum
UNIT – III
System with two degrees of freedom – coupled oscillators, normal coordinates and normal modes, energy relation and energy transfer, normal modes of N coupled oscillators
UNIT – IV
Plane and spherical waves, longitudinal and transverse waves, plane progressive (travelling) waves, wave equation, particle and wave velocities,  differential equation, pressure of a longitudinal wave, energy transport, intensity of wave, water waves – ripple and gravity waves
Books Recommended:
1. Vibrations and Waves by A. P. French
2. The Physics of Waves and Oscillations by N. K. Bajaj
3. Fundamentals of Waves & Oscillations By K. Uno Ingard
4. An Introduction to Mechanics by Daniel Kleppner and Robert J. Kolenkow
5. Waves by Franks Crawford









[image: logo_rafflesUni]RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (I Semester)
Schedule per week Lectures: 6 Hrs.
Examination Time: 4 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Physics Lab – I                                                                                          Paper Code: PHY – 107
Note: - Minimum six experiments from given list of experiment are required to complete. The students are required to calculate the error involved in a particular experiment.

I. Each student has to perform a minimum number of experiments prescribed in the syllabus.

II. After the completion of a practical the teacher concerned will check the note book and conduct the Viva – voce of each student to find out how much concepts related to the practical and experimental part of the experiment he/she has understood. According to his/her performance marks will be recorded on their practical note-book. These marks will constitute the lab record.


III. To compute the final marks for lab. Record, a separate register will be maintained. Each student will be assigned separate page on this register. On this page the marks obtained by the student in different practical will be entered. This record will be signed by the concerned teacher.

IV. The lab record register will be presented to external practical examiners for Lab record marks. These external examiners will verify the record randomly.


Note: Students are required to perform minimum five experiments from given list.

List of Experiments:

1. To determine the height of terrestrial object using sextant
2. Determination of Stefan’s constant
3. To study the variation of semiconductor resistance with temperature and hence to
4. Determine the Band Gap of semiconductor in the form of reverse biased p – n  junction
5. Moment of Inertia of a fly wheel
6. ‘g’ by Bar pendulum
7. M. I. of an irregular body using a torsion pendulum






[image: logo_rafflesUni]RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (II Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Mathematical Physics                                                                           Paper Code: PHY – 102
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Transformation properties of vectors, scalar and vector products, differentiation and integration of vectors, Concept of tensors; line integral, volume integral and surface integral involving vector fields, gradient, divergence and curl of a vector field, Gauss's divergence theorem, Stokes theorem, Green's theorem – application to simple problems
UNIT – II
Orthogonal curvilinear coordinates, concept of a metric, spherical and cylindrical coordinates and their unit vectors, Hermitian, orthogonal and unitary matrices, inverse of a matrix, similarity transformations, Eigenvalue problems and diagonalization of matrices
UNIT – III
Infinite sequences and series – convergence and divergence, conditional and absolute convergence, ratio test for convergence, complex-valued functions – analytic functions defined in terms of Taylor series expansion, functions of several real variables – partial differentiation
UNIT – IV
Solution of second order linear differential equation with constant coefficients and variable coefficients by Frobenius’ method, solution of Legendre and Hermite equations about x = 0, Legendre and Hermite polynomials – orthonormality properties
Books Recommended:
1. Matrices and Tensors in Physics by A. W. Joshi
2. Linear Algebra Theory and Applications by Ward Cheney and David Kincaid 
3. Vector Spaces and Matrices in Physics by M. C. Jain 
4. Partial Differential Equations for Scientists and Engineers By Stanley and J. Farlow
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (II Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Semiconductor Devices                                                                         Paper Code: PHY – 104
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
	UNIT – I	
Energy bands in solids, intrinsic and extrinsic semiconductors, p – n junction diode and their characteristics, zener and avalanche breakdown, zener diode, light emitting diodes (LED), photodiode, solar cell, p – n junction, half wave and full wave rectifiers, zener diode as a voltage regulator, logic gates and its combination
UNIT – II
Junction transistors, working of NPN and PNP transistors, three configurations of transistor (C – B, C – E, C – C modes), constants of a transistor, relation between alpha and beta, common base, common emitter and common collector characteristics of transistor, advantages and disadvantages of C – E configuration, emitter follower
UNIT – III
Transistor amplifier, methods a of transistor biasing and stabilization, D. C. load line, common base and common emitter biasing, common base and common emitter amplifiers, classification of amplifiers, feedback in amplifiers, positive and negative feedback, advantages of negative feedback
UNIT – IV
Oscillators, principle of oscillation, classification of oscillators, condition for self-sustained oscillation, Barkhausen criterion for oscillation, tuned collector common emitter oscillator, Hartley oscillator, RC oscillator, phase shift and Wein-Bridge oscillator, advantage of RC oscillator over l C oscillator
Books Recommended:
1. Integrated Electronics by J. Millman and C. C. Halkias
2. Electronic Fundamentals and Applications by D. Chattopadhyay and P. C. Rakshit
3. Digital Logic and Computer Design by M. Moris Mano
4. Microprocessor Architecture, Programming and Application by R. A. Gaonkar
5. Introduction to Microprocessor – Software, Hardware Programming by Laventhal
6. Electronics by R. K. Kar



[image: logo_rafflesUni]RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (II Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Laser and Fiber Optics                                                                           Paper Code: PHY – 106
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Principle of LASER action, population inversion, Einstein’s A and B coefficients, feedback of energy in a resonator, threshold condition of LASER formation, 3 level and 4 level LASER systems
UNIT – II
Characteristics of LASER radiation, He – Ne LASER, Nd – YAG LASER, Ruby LASER, semiconductor LASER and Dye LASER, application of Laser, significance of non-linear polarization of LASER, second harmonic generation using non-linear optical methods
UNIT – III
Principle of holography (basic principle), isotope separation, precision measurements (frequency and distance), optical fiber, core and cladding, total internal reflection, optical fiber as waveguide, step index and graded index fiber
UNIT – IV
Communication through optical fibers, energy loss, band width and channel capacity for a typical system, attenuation and dispersion, splicing and couplers, fiber optic sensors
Books Recommended:
1. LASER Principles and Applications by A. K. Ghatak and K. Tyagrajan
2. Optics and Atomic Physics by B. P. Khandelwal
3. Optical Electronic by A. K. Ghatak and K. Tyagrajan
4. Introduction to Fibre Optics by R. A. Shotwell
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) I Year (II Semester)
Schedule per week Lectures: 6 Hrs.
Examination Time: 4 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Physics Lab – II                                                                                                   Code: PHY – 108


Note: Students are required to perform minimum five experiments from given list.

List of Experiments:

1. To study and plot V – I characteristics of PN junction diode
2. To Study and plot V – I characteristics Zener diode
3. To draw common emitter characteristics of a transistor and calculate transistor characteristics parameters
4. To draw common base characteristics of a transistor and calculate transistor characteristics parameters
5. To plot the waveform of the half wave rectifier and find the ripple factor for H.W.R.
6. To plot the waveform of the full wave bridge rectifier and analyse its output
7. To study verify the truth table of all the logic gate
8. To study cathode ray oscilloscope (CRO)
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Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) II Year (III Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Electrostatics                                                                                           Paper Code: PHY – 201
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Coulomb’s law of electrostatics, intensity and potential, Gauss’s theorem and its application, Poisson and Laplace’s equations, deduction from Gauss’s theorem, uniqueness theorem, superposition theorem (statement only), application of Laplace’s equation to simple cases of symmetric spherical charge distribution 
UNIT – II
Multipolar expansion of scalar potential – monopole, dipole and quadruple terms, potential and field due to a dipole, work done in deflecting a dipole, dipole – dipole interaction (for both electric and magnetic dipoles), force on dipole in a non- homogeneous field
UNIT – III
Polarisation, electric displacement vector (D), Gauss’s theorem in dielectric media, boundary conditions, electrostatic field energy, computation of capacitance in simple cases (parallel plates), spherical and cylindrical capacitors containing dielectrics – uniform and non-uniform
UNIT – IV
Solution of field problems in case of a point charge near a grounded conducting infinite plane, boundary value problem in uniform external field for (i) conducting spherical shell and (ii) dielectric sphere
Books Recommended: 
1. Introduction to Electrodynamics by A. Z. Capri and P. V. Panat 
2. Electromagnetics by Joseph A. Edminister 
3. Fundamentals of electromagnetics by M. A. W. Miah 
4. Applied electromagnetism By Liang Chi Shen and Jin Au Kong 
5. Introduction to Electrodynamics by David J. Griffiths
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Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) II Year (III Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Magnetism                                                                                               Paper Code: PHY – 203
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Lorentz force and concept of magnetic induction, force on linear current element, Biot – Savart’s law, magnetic vector potential, calculation of vector potential and magnetic induction in simple cases for straight wire, magnetic field due to small current loop
UNIT – II
Magnetic dipole, field due to a dipole, magnetic shell, Ampere’s theorem, Ampere’s circuital law illustration (straight wire), force between long parallel current carrying conductors Magnetic mono pole and dipole, comparison between static electric and magnetic fields 
UNIT – III
Free current and bound current, surface and volume density of current distribution, magnetization, non uniform magnetization of matter, Ampere’s law in terms of free current density and introduction of H
UNIT – IV
Line integral of H in terms of free current, boundary conditions for B and H, permanently magnetized body, magnetic scalar potential, application of Laplace’s equation to the problem of a magnetic sphere in uniform magnetic field, hysteresis and energy loss in ferromagnetic material, magnetic circuit, energy stored in magnetic field
Books Recommended: 
1. Fundamentals of electromagnetics by M. A. W. Miah 
2. Applied electromagnetism By Liang Chi Shen and Jin Au Kong 
3. Introduction to Electrodynamics by David J. Griffiths 
4. Classical Electrodynamics by J. D. Jackson 
5. Classical Theory of Fields by M. Lifshitz and L. D. Landau
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) II Year (III Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Elective Paper (Optics – I)                                                                 Paper Code: PHY – 205 A
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Light as electromagnetic waves normal and rays, short wavelength limit and ray (geometrical) optics, Fermat principle, application to reflection and refraction at curved surfaces, Dispersive power of optical systems, dispersive power of prism
UNIT – II
Chromatic aberration – methods of reduction, achromatic lens combination, optical instruments field of view, entrance and exit pupil microscope, Ramsden and Huygen eyepieces, Huygen’s principle, deduction of law of reflection and refraction
UNIT – III
Fresnel’s bi-prism, interference in thin film, fringes of equal inclination and equal thickness, Newton’s ring, Michelson’s interferometer, application in fine structure study, multiple beam interference – reflected and transmitted pattern, Fabry – Perot interferometer and application to fine structure study
UNIT – IV
Fresnel and Fraunhofer classification, Fresnel’s half period zones, explanation of rectilinear propagation of light, zone plate, Fraunhofer diffraction due to a single slit, double slit and circular aperature (qualitative), plane diffraction grating (transmission), Rayleigh criterion of resolution, resolving power of prism, telescope, microscope and transmission grating 
Books Recommended: 
1. Optics and Atomic Physics by B. P. Khandelwal 
2. Optical Electronic by A. K. Ghatak and K. Tyagrajan 
3. Introduction to Fibre Optics by R. A. Shotwell
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RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) II Year (III Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Elective Paper (Material Science)                                                    Paper Code: PHY – 205 B
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Atomic structure and bonding in materials, crystal structure of materials, crystal systems, unit cells and space lattices, determination of structures of simple crystals by x – ray diffraction, miller indices of planes and directions, packing geometry in metallic, ionic and covalent solids, concept of amorphous, single and polycrystalline structures and their effect on properties of materials, crystal growth techniques 
UNIT – II
Imperfections in crystalline solids and their role in influencing various properties, smart materials, exhibiting ferroelectric, piezoelectric, optoelectric, semiconductor LASER and optical fibers, photoconductivity and superconductivity, nanomaterials
UNIT – III
Stress-strain diagrams of metallic, ceramic and polymeric materials, modulus of elasticity, yield strength, tensile strength, toughness, elongation, plastic deformation, viscoelasticity, hardness and impact strength, creep and fatigue, ductile and brittle fracture 
UNIT – IV
Reflection, refraction, absorption and transmission of electromagnetic radiation in solids, origin of magnetism in metallic and ceramic materials, paramagnetism, diamagnetism, antiferro magnetism, ferromagnetism, ferrimagnetism, magnetic hysterisis
Books Recommended: 
1. Material Science by V. Raghwan 
2. Material science by Dierk Raabe 
3. Material Science by kelester 
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) II Year (III Semester)
Schedule per week Lectures: 6 Hrs.
Examination Time: 4 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Physics Lab – III                                                                                       Paper Code: PHY – 207

Note: Students are required to perform minimum five experiments from given list. 

List of Experiments:

1. To determine earth’s magnetic field using tangent galvanometer
2. Viscosity of water by its flow through a uniform capillary tube
3. Verify the Faraday Law using magnetic induction
4. Conversion of galvanometer into ammeter
5. Conversion of galvanometer into voltmeter
6. Calibration of a thermocouple by Potentiometer
7. To determine specific resistance of a metallic wire using potentiometer
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B. Sc. (PCM) II Year (IV Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Statistical Mechanics                                                                             Paper Code: PHY – 202
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Microstates and macrostates – classical description in terms of phase space and quantum description in terms of wave functions, idea of ensemble, hypothesis of equal a priori probability for microstates of an isolated system in equilibrium
UNIT – II
Micro-canonical ensemble, canonical and grand canonical ensemble, partition function of a system in thermal equilibrium with heat bath, law of equipartition of energy, its limit of validity and application
UNIT – III
Quantum statistics, Gibbs' paradox, identical particle and symmetry requirement, derivation of Fermi – Dirac and Bose – Einstein statistics as the most probable distributions (micro – canonical ensemble), Classical limit of quantum statistics
UNIT – IV
Bose – Einstein distribution law, derivation, application of Bose – Einstein statistics to derive Planck’s law, Rayleigh Jean’s and Wien’s law as limiting cases of Planck’s law, phonons and lattice, specific heat of solids, Einstein and Debye’s theory, Bose- Einstein condensation
Books Recommended: 
1. Statistical Physics, F. Mandle
2. Fundamentals of Statistical and Thermal Physics, F. Reif
3. Statistical Mechanics by R. K. Patharia
4. Statistical Mechanics by K. Huang
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B. Sc. (PCM) II Year (IV Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Quantum Mechanics – I                                                                        Paper Code: PHY – 204
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
de – Broglie hypothesis, Compton effect, Davision – Germer experiment, Heisenberg uncertainty principle. concept of wave function as describing the dynamical state of a single particle, group velocity and phase velocity, classical velocity of a particle and group velocity of the wave representing the particle, principle of superposition
UNIT – II
Basic postulates of quantum mechanics, dynamical variables as linear Hermitian operators, eigenvalue equation satisfied by them, momentum energy and angular momentum operators, results of measurement of variables, expectation values 
UNIT – III
Commutation relations between the operators, compatible observables and simultaneous measurements, Ehrenfest theorem, time dependent and time independent Schrödinger equation, Eigen states, normalization and ortho – normality of wave function
UNIT – IV
One dimensional potential well, boundary condition, penetration of rectangular potential barrier in one dimension, derivation of reflection and transmission coefficients, explanation of alpha decay
Books Recommended: 
1. Quantum Mechanics by J. L. Powell and B. Crasemonn
2. Quantum Mechanics by F. Schwabl
3. Quantum Mechanics by A. K. Ghatak and S. Lokenathan
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SCHOOL OF BASIC AND APPLIED SCIENCES
Department of Physics
(Syllabus and Scheme of Studies w. e. f. 2025-29  onwards)
B. Sc. (PCM) II Year (IV Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Elective paper (Optics – II)                                                                Paper Code: PHY – 206 A
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Polarization: different states of polarization, double refraction (explanation from electromagnetic theory), Huygen’s construction for uni – axial crystals, polaroid’s and their uses, circularly and elliptically polarized light, Fresnel’s explanation of optical activity, bi-quartz and half shade polarimeter
UNIT – II
Production and analysis of plane, circularly and elliptically polarised light by retardation plates and rotatory polarisation Frenel’s diffraction, Zone plate, diffraction due to straight edge, Fraunhoffer diffraction due to single and double slits, plane transmission grating and its resolving power
UNIT – III
The principle of holography, modifications and applications, observing small object deformations, holographic optical instruments pattern recognition volume holograms
UNIT – IV
The electric dipole interaction, simple LASER theory, three level systems and atomic interference lasing without inversion, correlated emission LASER, motion of a two-level atom in a quantized light field
Books Recommended: 
1. Fundamentals of Optics by Francis Arthur Jenkins and Harvey Elliott White 
2. Optics by Ajoy Ghatak 
3. Optics by Eugene Hecht and A. R. Ganesan 
4. Light and Optics: Principles and Practices by Abdul Al-Azzawi 
5. Contemporary Optics by Ajoy Ghatak and K. Thyagarajan







OR
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Department of Physics
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B. Sc. (PCM) II Year (IV Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Elective paper (Astrophysics & Cosmology)                                  Paper Code: PHY – 206 B
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Ancient astronomical systems and their utility, celestial sphere, calendrical phenomena, major planets their orbits and their satellites, asteroid belt, comets and other objects of the solar system
UNIT – II
Variety of stellar objects, classification of stars, distance scales, current survey of galaxies, clusters and voids, quasars Hubble expansion, mass distribution in galaxies and clusters, dark matter, type II a super nova and dark energy
UNIT – III
Main sequence stars, H – R Diagram, white dwarfs, neutron stars, supernovae, quasars and gamma ray bursters, equivalence principle and a metric for the space time, black holes, FRW models, gravitational lensing
UNIT – IV
Primordial formation of neutral hydrogen, CMBR, Chandershekher limit, big bang nucleosynthesis, baryon to entropy ratio, neutrinos and other relics
Books Recommended: 
1. An introduction to Modern Astrophysics by Bradly W. Carrol and Dale A. Ostlie
2. Principles of Physical Cosmology by P. J. E. Peebles
3. Cosmology and Astrophysics through Problems by T. Padmanabhan 
4. Theoretical Astrophysics, vol I, II and III by T. Padmanabhan
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Department of Physics
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B. Sc. (PCM) II Year (IV Semester)
Schedule per week Lectures: 6 Hrs.
Examination Time: 4 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Physics Lab – IV                                                                                       Paper Code: PHY – 208

Note: Students are required to perform minimum five experiments from given list. 

List of Experiments:

1. Verification of Newton's ring formula and determination of wavelength of sodium light
2. Determination of magnifying and resolving power of a telescope
3. Refractive index and dispersive power of a prism using spectrometer
4. Determine wavelength of light using plane transmission diffraction grating
5. Determine resolving power of a grating
6. Specific rotation of sugar solution by Laurent's half-shade polarimeter
7. To determine numerical aperture of the optical fiber 
8. Wavelength of Sodium light by Fresnel's bi prism
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(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. (PCM) III Year (V Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Solid State Physics                                                                                 Paper Code: PHY – 301
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Crystalline and glassy forms, liquid crystals, crystal structure, periodicity, lattice and basis, crystal translational vectors and axes, Unit cell and Primitive Cell, Winger Seitz primitive Cell, symmetry operations for a two dimensional crystal, Bravais lattices in two and three dimensions, Crystal planes and Miller indices, Interplaner spacing, Crystal structures of Zinc torSulphide, Sodium Chloride and Diamond
UNIT – II
X – ray diffraction, Bragg's Law and experimental, K – space and reciprocal lattice and its physical significance, reciprocal lattice vectors, reciprocal lattice to a simple cubic lattice, BCC, FCC and HCP structure
UNIT – III
Magnetic Material: Hall Effect, Magnetism – Dia, Para, Ferro-magnetic properties of materials, Electron spin and magnetic moment, Magnetic susceptibility 
UNIT – IV
Super conductivity: Historical introduction, Survey of superconductivity, Super conducting systems, High Tc Super conductors, Isotopic Effect, Critical Magnetic Field, Meissner Effect, London Theory and Pippard’s equation, Classification of Superconductors (type I and Type II), BCS Theory of Superconductivity, Flux quantization, Josephson Effect (AC and DC), Practical Applications of superconductivity and their limitations, power application of super conductors
Books Recommended: 
1. Introduction to Solid State Physics by C. Kittel
1. An Introduction to Theory and Experiment by H. Ibach and H. Lüth
1. Solid State Physics by S. O. Pillai
1. Nano-technology by R. Mark and R. Denial
1. Introduction to Superconductivity by M. Tinkham
1. Solid State Physics by J. A. Dekkar 
1. Solid State Physics by W. N. Ascroft and D. N. Mermin
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Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Advance Electronics                                                                               Paper Code: PHY – 303
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Field effect transistor (FET), JFET structure, JFET operation, static, drain and transfer characteristics, pinch off common source FET amplifier, small signal low frequency equivalent circuit-voltage gain, MOSFET, EMOSFET and DMOSFET, principle and operation, drain and transfer characteristics, idea of CMOS 

UNIT – II
Operational Amplifier: ideal OP – AMP characteristics, concept of virtual ground, definition of important terms in connection with OP – AMP, offset voltage, CMMR, slew rate, application of OP-AMP, design of inverting and non-inverting amplifier, differential amplifier, Schmitt trigger, integrator and differentiator
UNIT – III
Communication Principle: Modulation – elementary theory of amplitude modulation (AM) and frequency modulation (FM), modulation index, detection of AM and FM waves
UNIT – IV
AND, OR, NOT gates, truth table, circuit of AND and OR gates using diodes and transistor, circuit of NOT gate using transistor, NAND and NOR as universal gate, combination of gates for obtaining different Boolean function, de Morgan’s theorem, half adder, full adder, digital comparator, decoder, encoder (ROM), multiplexer,  digital to analog and analog to digital conversion
Books Recommended:
1. Integrated Electronics by J. Millman and C. C. Halkias
1. Electronics Fundamental and Applications by D. Chattopadhyay and P. C. Rakshit
1. Digital Logic and Computer Design by M. Moris Mano
1. Microprocessor Architecture, Programming and Application by R. A. Gaonkar   	
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B. Sc. III Year (V Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30) 
Subject: Quantum Mechanics                                                                              Paper Code: PHY – 305 
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each. 
UNIT – I
Review of History of Origin of Quantum Mechanics – Plank's Quantum Hypothesis, black body radiation, Nature of Light, de Broglie Wave and Wave Particle Duality, Heisenberg's Uncertainty Principle, Compton Effect, Phase velocity, group velocity and their relation
UNIT – II
Linear Operators, Momentum operator, Energy operator, Hamiltonian operator, Eigen value problem, Eigen value of a Hermition and Unitary Operators, Property of Hermition operator, Expectation Values, Commutator bracket and Uncertainty relations 
UNIT – III
Derivation of 1 – D, 2 – D, 3 – D time-dependent Schrödinger wave equation (subject to force, free particle), Time-independent Schrödinger wave equation, Eigen values, Eigen functions, wave functions and its significance, Orthogonality and Normalization of function, Expectation values of dynamical quantities, probability current density
UNIT – IV
Application of Schrödinger wave equation: 
1. Free particle in 1 – D, 2 – D, 3 – D box (solution of Schrödinger wave equation, Eigen functions, Eigen values, quantization of energy and momentum, nodes and anti-nodes, zero point energy) 
2. One dimensional step potential E > V0 (Reflection and Transmission coefficient) 
3. One dimensional step potential E < V0 (Penetration depth calculation). 
4. One dimensional potential barrier, E > V0 (Reflection and Transmission coefficient) 
5. One-dimensional potential barrier, E < V0 (penetration or tunnelling coefficient)
6. Brief idea of energy and Eigen function of Harmonic oscillator 

Book Recommended: 
1. Quantum Mechanics by H. B. Bransden and J. C. Joachain 
1. Introductory Quantum Mechanics by L. R. Liboff
1. Quantum Physics of Atoms Molecules, Solids, Nuclei and Particles by M. R. Eisberg and R. Resnick
1. Laser Electronics by T. J. Verdeyen					
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B. Sc. III Year (V Semester)
Schedule per week Practical: 6 Hrs.
Examination Time: 4 Hrs.                                                                          Maximum Marks: 50 (20+30) 
Subject: Physics Lab – V                                                                                        Paper Code: PHY – 307
 
Note: Students are required to perform minimum six experiments from given list.

List of Experiments:

1. Moment of Inertia of a fly wheel
1. M.I. of an irregular body using a torsion pendulum
1. Surface tension by Jeager’s Method
1. Young’s Modulus of steel bar using tensile 
1. Modulus of rigidity by torsion method 
1. Elastic constant by Scarle’s method
1. Viscosity of water by its flow through a uniform capillary tube
1. Calculation of ‘g’ by bar pendulum
1. To verify the Bernoulli’s theorem
1. To determine viscosity of a given fluid
1. To calibrate the orifice meter
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B. Sc. (PCM) III Year (VI Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Atomic, Molecular and Laser Physics                                                            Code: PHY – 302
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each.
UNIT – I
Brief review of early models of atomic structure, Hydrogen atom spectrum and the Bohr model, Franck-Hertz experiment, reduced mass and the discovery of the hydrogen isotopes, Correspondence principle, spectra of hydrogen-like atoms, magnetic moment due to orbital motion, normal Zeeman effect and limits of Bohr Somerfield theory
UNIT – II
Quantum mechanics applied to the hydrogen atom problem: Stern – Gerlach experiment and electron spin, spin orbit coupling, Fine structure of the hydrogen atom spectrum
UNIT – III
Many-electron atoms: Hund's rule and the periodic table, spectral terms, doublet structure of alkali spectra, The effective quantum number and quantum defect, penetrating and non-penetrating orbits. Anomalous Zeeman effect, Paschen- Bach effect, Stark effect in hydrogen
UNIT – IV
Rotational and Vibrational Spectroscopy: diatomic molecule as a rigid rotator, effect of isotopic substitution, non-rigid rotator, vibrational energy of a molecule, diatomic molecule as a simple harmonic oscillator, The anharmonic rotator, rotational- vibrational spectra, population of energy levels, Electronic spectra of molecules, dissociation, Frank-Condon principle. Raman effect: LASER: brief introduction to the principle of LASER, energy level diagram of LASER (He-Ne), relation of Einstein's coefficient, threshold condition of laser formation
Books Recommended: 
1. Introduction of atomic spectra by white 
1. Atomic molecular physics by Rajkumar
1. Lasers – Theory and Applications by K. Thyagrajan and A. K. Ghatak 
1. Physics of Atoms and Molecules  by Bransden and Joachain 
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B. Sc. III Year (VI Semester)
Schedule per week Lectures: 3 Hrs.
Examination Time: 3 Hrs.                                                                          Maximum Marks: 50 (20+30)
Subject: Nuclear Physics                                                                                                   Code: PHY – 304
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer type’s questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each.
UNIT – I
Nuclear composition (p – e and p – n hypotheses), nuclear properties; nuclear size, spin, parity, statistics, magnetic dipole moment, quadruple moment (shape concept). determination of mass by brain-bridge, brain-bridge and Jordan mass spectrograph determination of charge by Mosley law, determination of size of nuclei by Rutherford back scattering, mass and binding energy, systematic of nuclear binding energy, nuclear stability 
UNIT – II
Alpha-disintegration and its theory, energetics of alpha-decay, origin of continuous beta spectrum (neutrino hypothesis), types of beta-decay and energy of beta-decay. Nature of gamma rays, energetics of gamma rays, radiation interaction-interaction of heavy charged particles (alpha particles), Energy loss of heavy charged particle (idea of Bethe formula, no derivation), Range and straggling of alpha particles, Geiger-Nuttal law, interaction of light charged particle (beta-particle), energy loss of beta-particles (ionization), range of beta particle, absorption of beta-particles, interaction of gamma Ray, passage of gamma radiations through matter (photoelectric, compton and pair production effect) electron-positron annihilation, absorption of gamma rays (mass attenuation coefficient) and its applications
UNIT – III
Nuclear Accelerators: linear accelerator, Tendem accelerator, cyclotron and betatron accelerators, synchrotron radiation, nuclear radiation detectors, gas filled counters, Ionization chamber, proportional counter, G.M. Counter (detailed study), scintillation counter and semiconductor detector 
UNIT – IV
Nuclear reactions: nuclear reactions, elastic scattering, Inelastic scattering, nuclear disintegration, Photonuclear reaction, radioactive capture, direct reaction, heavy ion reactions and spallation reactions, conservation laws, Q-value and reaction threshold, nuclear reactors, general aspects of reactor design, nuclear fission and fusion reactors, (principle, construction, working and use)


Books Recommended: 
1. Nuclear Physics by I. Kaplan
1. Nuclear Measurement Techniques by K. Sriram 
1. Nuclear Physics by D. C. Tayal 
1. Atomic and Nuclear Physics byb S. N. Ghoshal 
1. Basic Nuclear Physics by B. N. Srivastava 
1. Introductory Nuclear Physics by Halliday 
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Subject: Physics Lab – VI (Seminar and project)                                                          Code: PHY – 306
Note: Students need to perform minimum two experiments from each section and in total eight experiments. 
Activities
1. Demonstrations (any four demonstrations equivalent to two experiments) 
1. Electromagnetic induction by using two coils 
1. Magnet – magnet interaction 
1. Study of collision by using balls 
1. Study of signal generator using CRO (sine, square wave signal, measurement of AC voltage, frequency) 
1. Demonstration of action potential 
1. Moment of inertia effect on rotation 

2. Computer aided demonstrations (Using computer simulations or animations) (Any two demonstrations equivalent to two experiments) 
1. Coulomb’s law 
1. Vectors: visualization of vectors 
1. Bohr’s model 
1. Carnot engine, diesel engine 
1. Graphs and their slopes, and Kinematics graphs (using computer simulations) 
1. Model of SC, BCC, FCC, and HCP crystals
3. Mini projects/Hand on activities (Any one equivalent to two
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