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B.Sc. PART II (PHYSICS) 2021

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

Paper I- Thermal and Statistical 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-I

General Thermodynamical interaction, Dependence of the number of states of external parameters,
General relations in equilibrium, equilibrium conditions(P=pl,b=b 1), infinitesimal quasistatic
process, Entropy of an ideal gas, Equilibrium of an isolated system, Equilibrium of a system in
contact with reservoir (Gibb’s free energy), equilibrium between phases, Clausius-Clapeyron
equation, Triple point,Vapour in equilibrium with liquid or solid, equilibrium conditions for a system
of fixed volume in contact with heat reservoir (Helmholtz free energy), Equilibrium between phases
and condition of chemical equilibrium and equilibrium condition for a system at constant pressure
in contact with a heat reservoir (Enthalpy), Maxwell’s relations.

Unit-11
Thermal interactions of macroscopic Systems, system in contact with a heat reservoir, first law of
thermodynamics and infinitesimal general interaction, Concept of temperature and quantitative idea
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of temperature scale (thermodynamical parameter), Distribution of energy, second law of
thermodynamics, Claussius and Kelvin’s statements, partition function (Z), mean energy of an ideal
gas and mean pressure, Heat engine and efficiency of the engine, Carnots cycle, thermodynamical
scale as an absolute scale.

Unit-I11
Production of Low Temperatures and Application, Joule Thomson expansion and J.T.coefficients for
ideal as well as Van-der Waal’s gas, Temperature inversions, Regenerative cooling and cooling by
adiabatic expansion and demagnetization, Liquid He, He —I and He-II, superfluidity, quest for
absolute zero, Nernst heat theorem.

Unit-1V
Classical Statistics, Phase space, micro and macro states, Thermodynamic probability, Entropy and
probability, Partition function (Z), The monatomic ideal gas, The principle of equipartition of
energy, most probable, average and rms velocity, Specific heat capacity of diatomic gas, Specific
heat capacity of solids.
The Distribution of Molecular Velocities, the energy distribution, Transport phenomenon. mean free
path, distribution of free path, coefficients of viscosity, thermal conductivity diffusion.

Unit-V
Quantum Statistics, Black body radiation and failures of classical statistics, Postulates of quantum
statistics, Indistinguishability, Wave function and exchange degeneracy, Priori probability, Bose-
Einstein’s Statistics, Planck’s distribution law, Fermi-Dirac statistics, completely degenerate system,
Bose-FEinstein condensation, Themionic Emission, specific heat amamly of metals contact potential
and Ortho and Para hydrogen.

Paper —II ELECTRONICS
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-1I
Circuit Analysis, Network-some important definitions, loop and nodal equation, Kirchhofs Laws,
driving point and transfer impedances, four terminal network parameters, Open circuit, short circuit
and hybrid network theorems, Superposition, Thevenin, Norton, Reciprocity, Compensation and
maximum power transfer.

Unit-11
Semiconductors, Intrinsic and extrinsic semiconductors, charge densities in N and P materials,
conduction by drift and diffusion of charge, Formation of PN junction, PN diode equation,
capacitance effect of diode.
Rectification and power Supply, Half-wave and full wave rectifiers, calculation of Ripple factor,
efficiency and regulation, bridge rectifier, Filters: shunt capacitor, L and m filters, Voltage

regulation and voltage stabilization, Zener diode, Voltage multiplier circuits.
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Unit-111
Transistor and Transistor Amplifiers, Notations and volt ampere relations for bipolar junction
transistor, CB, CE, CC configurations, characteristic curves and their equivalent circuits, Biasing of
transistors, Fixed and emitter bias, bias stability in transistor circuits, concept of load line and
operating point, hybrid parameters, Field effect transistor (JFET and MOSFET) and its circuit
characteristics, Analysis of transistor amplifiers using hybrid parameters and its frequency response.

Unit-IV

Amplifiers with feed back, Concept of feed back Positive and negative feed back advantage of
negative fead beck, stabilization of gain by negative feed back, Effect of feed back on output and
input resistance, Reduction of nonlinear distortion by negative feed back, frequency response,
Voltage and current feed back circuit.

Oscillators, Feed back requirements for oscillations, circuit requirement for oscillation, basic
oscillator analysis, Colpitt and Hartley oscillators, R-C Phase shift oscillator, Piezoelectric frequency
control oscillations.

Unit-V

Operational amplifier (OP-AMP), Differential amplifier, DC levels shifter, operational amplifier,
input and Output impedances, input offset curren, Application of OP-AMP, Unity gain buffer,
Adder, Subtractor, Integrator and Differentiator, Comparator, Waveform generator, Voltage
regulator using integrated amplifiers.

Digital Circuits: Binary, Hexadecimal and Octal number systems, Binary arithmetic, Logic
fundamentals, AND, OR, NOT, NOR., NAND, XOR gates, Boolean theorems, transistor as a
switch, circuit realization of logic functions.

Paper-1II Relativity and Mathematical 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
Orthogonal Curvilinear coordinate system, scale factors, expression for gradient, divergence and curl
and their applications to Cartesian, cylindrical and spherical polar coordinate systems,
Coordinate transformation and Jacobian, Transformation of covariant, contravariant and mixed
tensor, Addition, Multiplication and contraction of tensors, Quotient law, pseudo tensor, Metric
tensor, transformation of Tensors.

Unit-11
Dirac-Delta Function and its properties, Fourier series, computation of Fourier coefficients,
applications to simple periodic functions like square wave, sawtooth wave and rectifier out put,
Postulates of special theory of relativity and observational evidence, Lorentz transformation and
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rotation in space time, time like and space like vectors, length contraction, time dilation, worldline,
mass-energy relation, energy-momentum relation.

Unit-I11

Four vector formulation, energy-momentum four vectors, relativistic equation of motion,
Orthogonality of four forces and four velocities, transformation of four wave vector, longitudinal
and transverse Doppler’s effect, Transformation between laboratory and center of mass systems, four
momentum conservation, Kinematics of decay products of an unstable particle and reaction
thresholds, pair production, inelastic collision of two particles, Compton effect. Electromagnetic
field tensor, transformation of four potentials, four currents, electric and magnetic field between two
inertial frames of reference, Lorentz force, equation of continuity, conservation of charge, tensor
description of Maxwell’s equations.

Unit-IV
The second order linear differential equation with variable coefficient and singular points, series
solution method and its application in the Bessel’s, Hermite’s, Legendre’s and Laguerre’s
differential equations, Basic properties like orthogonality, recurrence relations, graphical
representation and generating function of Bessel, Hermite, Legendre Laguerre and Associated
Legendre functions.

Unit-V
Technique of separation of variables and its application to following boundary value problems: (i)
Laplace equation in three dimension Cartesian, Coordinate system-line charge between two earthed
parallel plates, (ii) wave equation in spherical polar coordinates the vibration of circular membrane,
(ii1) Diffusion equation in two dimensional Cartesian coordinate system-heat conduction in thin
rectangular plate, (iv) Laplace equation in spherical coordinate system-Electric Potential about a
spherical surface.
PHYSICS PRACTICAL
Duration 5 hrs. Min. Pass Marks 27 Max.Marks 75
Note-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. Study of dependence of velocity of wave propagation on line parameters using torsional
wave apparatus.
2. Study of variation of refection coefficient with nature of termination using torsional wave
apparatus.
Using platinum resistance thermometer to find the melting point of a given substance.
Using Michelson’s interferometer: Find out the wavelength of a given monochromatic source
(sodium light);Determine difference in wave length ofD1and D2 lines.
Determine the thermodynamic constant (r=Cp/Cv) using Clement’s and Desormes methods.
Determine Thermal conductivity of a bad conductor by Lee’s method.
Determination of Ballistic constant of Ballistic galvenometer.
Determination of high resistance by method of leakage.
Study the variation of total thermal radiation with temperature.
Section-B
Plot thermo emf versus temperature and find the neutral temperature.
Study of power supply using two diodes/ bridge rectifier using various filter circuits.
Study of half wave rectifier using L and pi section filters.

LN R

» =
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Characteristics of given transistor PNP/ NPN (common emitter, common base and common
collector configurations).

Determination of band gap using a junction diode.

Determination of power factor of a given coil using CRO.

Study of single stage transistor audio amplifier(variation of gain with frequency)

Study of diode as integrator with different voltage wave forms.

Determination of e\m of electron by Thomson’s method.

. Determination of velocity of sound using CRO, microphone and speaker by standing wave

method.

. Determination of self inductance of a coil by Anderson’s bridge method.
. Determination of unknown capacity by De’sauty-bridge method and to determine dielectric

constant of a liquid.

“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
Record : 15 marks
Viva-Voce : 15 marks
Total : 75 marks

“Distribution of marks for Non-Collegiate students”
Experiments :- Two experiments each of 272 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  : 4, marks
Viva-Voce : 20 marks
Total : 75 marks
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