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B.Sc. PART III (PHYSICS) 2021

PHYSICS
Scheme:
Three Papers Min. Pass Marks 54 Max.Marks 150
Paper-1 3hrs. Duration Max 50 Marks
Paper-11 3hrs. Duration Max 50 Marks
Paper-1III 3hrs. Duration Max 50Marks
Practical 5 hrs. Duration Min. Pass Marks 27 Max. Marks 75

40% weightage will be given to problems and numericals.

Paper-I Solid State Physics
Duration:3 hrs. Max.
Marks:50

Note: The question paper will contain three sections as under —
Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in

20 words for each part. Total marks: 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks: 25

Section-C :04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.
Total marks: 20
Unit-1

Crystal Binding and Crystal Structure: Crystal bonding, ionic bond, binding energy of ionic
crystal, determination of the repulsive exponent, covalent bonding, metallic bonding, molecular or
Vander Waal’s bonding, hydrogen bonding, Space lattice and Crystal structure, reciprocal lattice,
Bravis lattice, Miller indices and ecrystal structure, Spacing of planes in Crystal Lattice, Atomic
Packing, Simple cubic structure, Face centered cubic structure, Hexagonal closed packed structure,
Pervoskite structure, X-ray diftraction and Bragg’s law, Laue pattern.

Unit-I1
Thermal Properties of Solids, Concepts of Thermal Energy and Phonons, Internal Energy and
Specific Heat, The Various theories of Lattice specific Heat of Solids, The Einstein Model,
Vibrational Modes of Continuous Medium, Debye Model, Electronic Contribution of the internal
Energy to the Specific Heat of Metals, Thermal Conductivity of the Lattice.

Unit-I11
Band Theory of Solids, Formation of bands, Periodic Potential of a solid, Wave function in a
Periodic Lattice and Bloch Theorem, Number of States in the Band, Kronig Penny model, Velocity
of the Bloch electrons and Dynamical effective mass, Momentum, Crystal Momentum and
Physical Origin of the Effective Mass, Negative Effective Mass and Holes, The distinction
between metals, insulators and intrinsic semiconductors.

Unit-1V
Electrical Conductivity, Drude-Lorentz Theory of Electrical Conductivity, Boltzman Transport
Equation, Sommerfield Theory of Electrical Conductivity, Mathiessen’s Rule, Thermal Conductivity
and Widemann-Franz’sLaw, The Hall Effect.
Superconductivity, Introduction, Meisner’s effect, The Isotope Effect and Electron-Phonon
Interaction, The Effect of the Superconductivity Transition on properties, Special Features of
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Superconducting Materials, London’s equation, Flux Quantization, Qualitative discussion of BCS
Theory of Superconductivity, Cooper Pairs, Applications of Superconductors, Josephson Junction.

Unit-V
Magnetic Properties, Origin of Atomic Magnetism, Dynamic of Classical Dipole in Magnetic fiel
Magnetic Susceptibility, Phenomenon of Diamagnetism, Paramagnetism, Paramagnetism of Ion
Crystal, Ferromagnetism, Temperature Dependance of saturation of Spontaneous Magnetization, T

Paramagnetic Region, The nature of ferromagnetism, Nature and Origin of Weiss Molecular Fielf,

Heisenberg’s Exchange Interaction, Quantum Theory of Ferromagnetism, Relation between
(Exchange Integral) and I (Weiss Constant), Ferromagnetism Domain.

Paper-II Nuclear Physics
Duration:3 hrs. Max. Marks:50

Note: The question paper will contain three sections as under —

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in
20 words for each part. Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks: 25
Section-C :04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.
Total marks : 20

Unit-1
Nuclear Properties: Rutherford’s scattering and Nucleus model of atom, Properties of Nuclei,
Mass, Charge, Estimation of charge density, size, density, spin, parity, statistics, magnetic dipole
moment, Electric Quadrupole Moment, Mass Defect and systematics of Binding energy,
Constituents of nucleus, Discovery of neutron and proton-neutron hypothesis, Nuclear potential,
Nuclear Force, Liquid drop model, Semi Empirical Mass formula and its applications; 1. Alpha
decay, 2. Mass Parabola, 3. Mirror Nuclei, Nuclear Mass measurements, Aston's Mass Spectrograph,
Double Focussing Msss Spectrograph and Doublet method.

Unit-1I
Nuclear Fission:- The Discovery of Nuclear Fission, The Energy Release in Fission, Mass and
Energy distribution of fission products, Neutron emission in fission, Eenrgetics of Spontaneous
fission, Bohr Wheeler theory and Quantum effects, Neutron induced fission, Fission cross-section
and threshold, Nuclear Fission as a source of Energy, The Nuclear Chain Reaction, condition of
controlled chain Reaction, The principal of Nuclear Reactors, classification of Reactors, Typical
Reactors, Power of Nuclear Reactor, Critical size of Thermal Reactors, The Breeder Reactor,
Reprocessing of the Spent Fuel, Physical, Chemical and Biological effects of nuclear radiations,
Radiation hazards.

Unit-I11
Nuclear Fusion: Nuclear Fusion reactions, The sources of stellar Energy, The problems of
controlled nuclear fusion, The plasma-Fourth State of the Matter, fusion Reaction, Energy Balance
and Lawson Criterion, Magnetic Confinement of Plasma. Classical plasma Losses from the
Magnetic Container, Anomalous Losses, Turbulence and plasma Instabilities, The Laser fusion
Problem, fusion Reactor:
Elementary particles: Classification of Elementary Particles, Qumtum Numbers, Fundamental
Interactions, Unified approach (Basic ideas), The conservation Laws, Quarks Basic idea of color and
quark confinement.
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Unit-1V
Accelerators: Ion sources, Cock-Craft-Walten High Voltage Generators, Van De- Graff Generators,
Drift Tube Linear Accelerators, Wave Guide Accelerator, Magnetic Focussing In cyclotron,
Synchrocyclotron, Betatron, the Electromagnetic Induction Accelerator, Electron Synchrotron,
Proton Synchrotron.
Unit -V
Particle and Radiation Detectors: Ionisation Chamber, Region of Multiplicative Operation,
Proportional Counter, Geiger-Muller Counter, Cloud Chamber.
Cosmic Rays: Discovery of Comic Rays, Nature of Cosmic Rays, soft and hard component variation
in cosmic rays-
(1)  Latitude Effect
(2)  East-West Asymmetry Directional Effect
Altitude Effect.
Detection of cosmic Ray particles, Origin of Cosmic Rays

Paper III - Elementary Quantum Mechanics and Spectroscopy
Duration:3 hrs. Max. Marks:50

Note: The question paper will contain three sections as under —

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in
20 words for each part. Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks: 25
Section-C :04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.
Total marks : 20
UNIT -1

Experimental Evidence of Quantum Theory: limitations of classical theory to explain, specific
heat of solids, Black Body Radiation, Planck's quantum hypothesis and qualitative discussion of
radiation law, photoelectric effect, Compton effect, Matter Waves, De Broglie relation, Davison
Germer experiment, electron interference experiment, Uncertainity principle (i) Position & moments
(i1) Energy & Time (iii) Angular displacement and momentum. its application such as (i) Non
existence of electron in nucleus, (i) Ground state energy of H—atom, (iii) Ground state energy of
harmonic oscillator (iv) Natural width of spectral lines.

UNIT-II
Schrodinger's Wave Mechanics: Schrodinger's equation, Its need and justification, time dependent
and time independent forms, physical significance of the wave function and its interpretation,
probability current density. Operators in quantum mechanics, Definition of an operator, linear and
Hermitian operators, State function, Expectation value of dynamical variables, position momentum
and energy, Fundamental postulates of quantum mechanics, Eigenfunction and eigen values,
Degenracy. Orthogonality of eigenfunction, Commutation relations, Ehrenfest's theorem and
complementarity wave packet, group and phase velocities, Principle of superposition, construction of
one dimensional wave packet, its momentum representation, (Fourier transform), Gaussian wave
packet its momentum representation (Fourier transform) Gaussian wave packet, Diffraction at a
single slit, Uncertainty principle.
UNIT - III
Simple solution of Schrodinger's Equation: Time independent Schrodinger equation and
stationary state solution, Boundary and continuity conditions on the wave function, particle in one
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dimensional box, Eigenfunction and eigenvalues, discrete energy levels, generalisation to three
dimensions and degenaracy of levels. Potential steps and rectangular potential barrier, calculation of
reflection and transmission coefficient. Qualitative discussion of the application to alpha decay,
Square well potential problem calculation of transmission coefficient and resonant scattering
(Ramsaur-Townsent effect).

UNIT -1V

Bound state problems : Particle in one dimensional infinite potential well and finite depth potential
well-energy eigen—values and eigenfunction, transcedental equation and its solution, Simple
harmonic oscillator (one dimensional case) and qualitative discussion of its eigenfunctions, energy
eigenvalues. Zero point energy, parity symmetric and antisymmetric wave function's with graphical
representation. Schrodinger equation for a spherically symmetric potential, Schrodinger equation for
a one electron atom in spherically coordinates, separation of variables, Orbital angular momentum
and quantization spherical harmonics, energy levels of H-atom, Shapes of n = 1 and n = 2 wave
functions, Average value of radius of H-atom

UNIT -V

Applications of Quantum Theory to Atomic Spectroscopy: Quantum features of spectra of one
electron atoms, Frank—Hertz experiment and discrete energy states, Stern and Gerlach experiment,
spin and magnetic moment, Spin orbit coupling and qualitative explanation of fine structure, Atoms
in magnetic field Zeeman spliting, Stark Effect.

Molecular Spectroscopy: Qualitative features of molecular spectra, Rigid rotator discussion of
energy, eigenvalues and eigenfunction, rotational energy levels of diatomic molecules, Rotational
spectra, vibrational energy levels of diatomic molecules, vibrational spectra, vibrational rotational
spectra.

PHYSICS PRACTICAL
Duration 5 hrs. Min. Pass Marks 27 Max.Marks 75
The college may set a few experiments more at their level at par with the standard of B.Sc. Part III
Total number of experiments to be performed by the students during the session should be 16
selecting any eight from each section.
Section —A
1. Determination of Planck’s constant by photo cell (retarding potential method using optical
filters, preferably five filters).

2. Determination of Plank’s constant using solar cell.

3. Determination of Stefan’s constant.

4. Study of the temperature dependance of resistance of semiconductor (four probe method).

5. Study of Iodine spectrum with the help of grating and spectrometer using ordinary bulb light.

6. Study of the characteristics of a GM counter and verification of inverse square law for the
same strength of a radioactive source.

7. Study of b- absorption in a foil using GM counter.

8. To find the magnetic susceptibility of a paramagnetic solution using Quinck’s method.Also
find the ionic molecular susceptibility of the ion and magnetic moment of the ion in terms of
Bohr magneton.

9. Determination of coefficient of rigidity as a function of temperature using torsional
oscillators (resonance method).

10. Study of polarization by reflection from a glass plate with the help of Nicol prism
and photo cell and verification of Brewsters law of Malus.

11. e/m measurement by Helical method.
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12. Measurement of magnetic field using ballistic galvanometer and search coil study of
variation of magnetic field of an electromagnet with current .
13. Measurement of electronic charge by Millikan’s oil drop method.
Section-B
1. Study of a R-C transmission line at 50 Hz.
Study of a L-C transmission line(i) at fixed frequency (ii) at variable frequency.
3. Study of resonance in an LCR circuit (using air core inductance and damping by metal
plate).(i)at fixed frequency by varying C and(ii) by varying frequency.
4. (i)Recovery time of a junction diode and point contact diode.
(i1)Recovery time as a function of frequency of operation and switching.
5. Design a Zener regulated power supply and study the regulation with various loads.
6. Study the characteristic of field effect transistor (FET) and design and
study amplifier of finite gain .

7. Study the frequency response of transistor amplifier and measure the input and output
impedances (frequency response with change of value of R and C components).

8. Design and study of an R-C phase shift oscillator.

9. Study voltage multiplier circuit to generate high voltage D.C. from A.C.

10. Using discrete components, study OR, AND, NOT logic gates compare with TTL integrated
circuits IC’s.

11. Applications of operational amplifier as(minimum two of the following exercises) : (i)
Inverter (i1) Non-Inverter (iii)Differantiator (iv) Integrator.

“Distribution of marks for Regular students”
Experiments:- Two experiments each of 222 marks in which the distribution of marks is as

follows.
a. Figure ans Formula : 6 marks
b. Observation and calculation : 12 marks
c. Result (with unit) and precaution : 45 marks
2. Record : 15 marks
3. Viva-Voce : 15 marks
Total : 75 marks
“Distribution of marks for Non-Collegiate students”
1. Experiments :- Two experiments each of 27’2 marks in which the distribution of marks is as
follows:
a. Figure and formula : 8 marks
b. Observations and calculations : 15 marks
C. Result (with unit) and precautions  : 45 marks
2. Viva-Voce : 20 marks
Total : 75 marks
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