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Paper - | {Thermodynamics and Statistical Physics)
Worlk lead: Twe hours lecture per week. Examination Duration: Three Hours
MNote:- Total Five guestions to be attempted. First question will consist of elght short answer type
guestions and is compulsory, Four guestions will be from four units, one fram each unit with Internal
choice. 40% weightage will be given to problems and numerical. The candidates will be required to
attermpt all the five guestions. Albfive qguestions have equal weightage {each question is of 10 marks).
UNIT-|

Thermal and adlabatic interactions: Thermal interaction, Zeroth law of thermodynamics,
System in thermal contact with heat reservoir {(canonical distribution), Energy fluctuations,
Entropy of a system In 2 heal bath, Helmholtz free energy, Adlabatic interaction and Enthalpy,
General interaction and first law of thermedynamics, Infinesimal general interaction, Wibb's
free eiieray, Phase transitions, Clausius Clapeyron equation, Vapour pressure curve, Heal engine
and efficiency of engine, Carnot's eycle, Thermodynamical scale as an absolute scale. of
Maxwell's relations and their applications

UNIT = I
Production of Low Temperatures and Applications: Joule Thomson expatsion and JLT.
coefficients for ideal as well as Vander Wall's gas, porous plug experiment, Temperature
inwersion, Regenerative cooling and cooling by Adiabatic expansion and demagnetization,
Liguid Melium, He-l and He-ll, super fluidity, Refrigeration through Helium dilution Quest for
absolute zero, Nernst heat theorem.

The Distribution of Molecular Velocities: Distribution of molecular velocities, most probable,
average and r. m. s. velocities; energy distribution function, effusion of molecular beam,
experimental verification of Makwell velocity distribution, The principle of equipartition of
CNergy.

Transport phenocmena: Mean freg path, distribution of free paths, Ceefficients of wiscosity,
Mhermal conductivity, Diffusion and their interrelations.

UMNIT—11
Classical Statistics: Validity of classical approximation, Phase space, Micro and macro state

Thermodynanmic probagity, Relation belween Entropy and Thermo dynaimic probabliity
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Reference Books:

Heat and Thermodynaniics”™ by MW, Zemanshy
Z. Fundamentalsof Thermedynamics nd-Applications By WMLHel
Fundamentals of Thermodynamic by R.E S fiiag, L, 90 erakke 2l Gl fnvyler
4. Thermodynamics: Kinetic Theory and Statistical Thermadynamics by ¥ W, Sears g
L. Salinger

Paper — |l (Mathematical Physics and Special Theory of Relativity)
Work load: Two hours lecture per week. Examination Duration; Threa Hours
Mote:- Total Five questions to be attempted. Flrst question will consist ol eight short answer type
guestions and s compulsory. Four questions will be from four units, one from each unit with internal
choice. 40% weightage will be given to preblerns and numerical, The candidates will be required to

attempt all the five questions. All five questions have ¢équal weightage (each question is of 10 marks).

UNIT —|
Orthogonal curvilinear coordinate systems, scale factors, expression for gradient, divergence,
curl and their application to Cartesian, circular cylindrical and spherical polar coordinate.
Coardinate transformation and Jlacobian, Transformation of covariant, Contra variant and
mixed tensor. Addition, subtraction, multiplication and centraction ol tensors, Metric tensor
and its use in transformation of tensors, Dirac Delta function and Its propérties.

UNIT = I
Lorentz transformation and rotation in space-time, time like and space like vector, world ling,
magro-causality.
Four wveclor formulation, energy-momentum four vector, Helativistic equatian ol motion,
invariance of rest mass, Orthoponality of four force and four velocity, Lorentz force as an
erxample of four force, Transformation of four freguency vector, Longitudinal and transverse
Doppler's effect. '
Fransformation bewween laboratory and center of mass systeém, faur momentuin conservation,
kinematics of decay products of unstable particles and reaction thresholds; Pair production,
inelastic collision of two particles, Campton effect.

LINIT =11
(&) Transformation of an electric field and Magnetic field between two inertial frames.

1B} lhe second order linear Differential bEquation with variable coefficient and singular

points, series salution methad and its application to the Hermite's, legendre’s und Laguerre’s
differential equation. BasigrRropertics 1Aku_ orthogonality, recurrence relation, graphical
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Reference Bools
| Wattvematical Methods tog Phivsicists by Arflen

4. Mathematical Method of Physics by lan Mathews
Relativity: The Special and General Thaory By Albert Eilstein: Robert W, Lawso

4. Intreduction Lo the Theory of Relativity By Pster Gabiriel Bargmann

Paper — 1l (Electronics and Solid State Devices)
Woark losd: Two hours lecture per week. Examiration Duratlion: Three Hours
Mote:- Total Five questions to be attempted. First question will consist of eight shart answer type
questions and Is compulsory, Four questions will be from four Units, one from esch unit with internal
cthoice. 40% weightage will be given to problems and numerical, The candidates will be reguired ta
attempt all the five guestions. All five guestions have equal welghtage (each question is of 10 marks).

UNIT — |

Circuit Analysis: Networks — Some important definitions, loop and nedal equations based on
bC and AC circuits. Kirchhof's Laws - Four terminal network Ampere-volt conventians, open,
close and Hybrid parameters of any four terminal network. Various circuit theorems —
Superposition, Thevenin, Norton and Recipracity, Compensation, Maximum power transfer and
Miller thearems.

PN junction: Charge densities in M and P materials, Conduction by drift and ditfusion of charge
carriers. #-N judction diode equation, capacitance effect

UNIT =1l
Rectiflers: Halfwave, full wave and Bridge reclifiers, calculation of ripple factor, efficiency #nd
regulation. Fllters — Series inductor, Shunt Capacitor, L-section and 7 section filters. Valtage
Regulation —Voltage regulation and voltaze stabilizatian by Zener diode. Voltage multiplier
Transistor: Notations and volt ampere characteristics far bipalar junction transistors: Cancept
ofload line and operating paint, Hybrid parameters, CB, CE, CC configuratians.
Junction field effect transistors (IFET) and Metal oxide semiconductor field effoct transistors

{BOSELT), Circuit .S*,rmburs{ biasing, voll-ampere characteristics, Source follower pperation of

FET as variable voltage resistor.

UNIT = [l
Transistor biasing: Need of bias and stability of Q poinl, stabilivy tactor and variols types of
blas circuit for thermal bias stability, fixed Lias, collector to base [eedback biasand faur resistor
bigs. =z




Z Netwark Theory By AN Bakshi, L Bakshi

semicenductor Physics 3nd Bevices by D. A. Neaman

i salid State Electrani Pevices by B.G. Stresetman

PRACTICALS

Woaorlk Load: Four hours laboratory work per week, Examination Duration : Folir Hours
Minimum Experiments: Total sixteen taking eight from each section,

The ccllugéz are Iree to sef new experiments of equivalent standard. This should be int mated
and approved by the Convener, Board af Studies before the start of academic session It is
Binding on the college to have experimental set up of at least sixtesn experiments listed below
(8 from each section. In case number of experiment performed by the studerits is lass than
siatean, his marks shall b scaled down in fidal examination on pro rate basis, For example, if he
has pecformied fourteen experiments the mdrks shall be multiplied by fourteern and divided by
slxlegn. The pumber of expariments parformed shall be verified fran 11 praclical record
Laboratory examination paper will be set by the external examiner by making pairs of
experiments taking one from each section out of sixteen or maore experiments available at tha
center. Different combinations shall be aiven far different batch

Marking Scheme:

For Regular | Fer | Fo ND['I Collegiat |
Two Ewperlmpnts 15 marks each 17 marks each
| Record -

| Wivas vplee Lﬂ B _’E_ e

{Fnr Non- anEgmtﬂ- students; Minimum Carnpuiﬁnr\r Lab tra trdmrng Hours — 21 Hnm:] QU
(42

Section—A
1. Study of dependence of velocity ol waye propagation on line parameter using torsional
WaVE apparatus,

2. Study of variation of reflectian coefliciant on nature 6F termination using torsional waye
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Togelerminsg wa E [engmn by arating

o determing wave length by giprism

betermine e thermodynamic consta y USITE Cleme 250 [l
To gelerming thermal condur bty ol a bad conductor | Vee s method
Jetenmination of ballistic constant of a ballistic galvanometer
study of variation of total thermal radiation with temperature
Section—-B
Hlat therme emf versus tempelatur graph and find the neutral tempemture (YUse sand
bath)

Study of power supply using two diodes / bridge rectifier with various filter circuits

Study of half wave rectifier using single diode and application of L and msection filters

l'o study eharacteristics of a given transistor PNP / NPN (Common emitter, Cammon base
and cammaon collector configurations)

Letermination of band gap using a junction diode.

Determination of power factor {cose) of a given coll using CRO.

Study of single staze transistor audic amplifier (Variation of gain with frequency).
To determine e/m by Thomson's methoi.
Determindtion of velocity of sound In air by standing wave method Using spealker,
microphone and CRO,
Measurement of Inductance of a coil by Anderson’s bridee.
Wleasurement of capacitance and diglectric constant of a liquid and gang condenser by
de-sauty bridge.
To study the characteristics of a sermi- condustor junction diode and determine forward
and reverse resistances.
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