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Seheme Mux. Murks: 10
Min Phsd Mrks: 36

Paper | 3 hew, duration Mux. Marks: 33 Min, Pass mrks 12
Puper {1 3 s, duration Max, Marks: 33 Min, Pass murks 12
Paper 111 3 hrs, duration Max. Marks: 34 Min. Pass murks 12
Practical & hrs, duration Mux. Marks: 50 Min. Pass marks I8

Paper-l : Thermodynamics and Statistical Physics
Work foad: 2 hrs, Lectare /fweel

Examination Duration: 3 Mrs,

Scheme of Fxaminption: ¥irst question will be of nine marks comprising of six parts of

short unswer type with answer not exeeeding half a page. Remaining four questions will be
set with ane from each of the unit and will be of six marks cach. Second to fifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth
guestion shall be compulsory and Part (B) of these questions will have internal choice,

Unit-1

Thermal and adiabatic interactions: Thermal interaction; Zeroth law of thermodynamics,
System i thermal contact with s heat reservoir (canonical distribution); Energy Nuctuations.
Entropy of aigyetem in a heat bath: Helmholtz free energy: Adiabatic interaction and enthalpy:
Cieneral interaction and first law of thermodynamics; Infinitesimal general interaction: Gibb's free
energy: Phase transitions . Clausivs Clapeyron equation; Vapour pressure curve, Heat engine and
efficiency of engine, Cacnat’s Cyele: Thermodynamic scale as an absolule scale: Maxwell
relations and their apphoations

Unit-2

Production of law temperatures and applications: Joule Thomsoen expansion and J !
cocfficients for ideal as well as Vander Waal's gas, porous plug experiment, temperature
inversion. Regenerative cooling. Cooling by adiabatic expansion and demagnetization: | iquid
Hehwon, He Tand He B superfludity, Refrigeration through Helium dilution. Quest Tor abasolute
cero Nermst heat theorem

Phe distribution of molecular velocities: Distribution law of molecular velocies, maost
probable wveraee and s velovies) Energy distnbution function; effusion amd melecuia
Bycas bapeamental confioation of the Maxwell velocity distribution: Vhe prinople ot cgm
IRIET RINTE

Pransport phenomena: Mean free path, distnbution of free paths, coetficients of viscosiny |
thermal condpetoaty ditbusion and thew mteraction

Uinit-3

Classien] Statistios: Vabddity ot Classical approximation: Phase space  micro and macro
dates Pwrmodiname probabibiy . relation between entropy and theemodsy namic prohabiliny
Sopoat e e pas . Baoomenr equation. Specific heat capacimy of dutonne v, Heat
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Unig--4

Ouantom Statintivs: Pk body sadanion and falure of Classivai statisiics, Postulates ol
peristilaanar mbabistin - ||>~ll-.t‘ln.".l!ar\!,'.'-!Irl_'-. wHve Tuhchion and L\Lih.'-tﬁi.'t: t!t.“:.l-. nerdacy d o priore-
nrobabilieg | Bose bistern statisnes and s distribution funetion;, Planck distribution function and
radintion: Mormula,  Ferm-Diae statisties and s distribution function,  contact  potential,
therfmoric cimtsion: Spectlic heat anemaly of metals: Nuclear spin statisties {para- and ortho-
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Paper- 11 Mathematical Physics and Spectal Theory of Relativity

Work Load: 2 hrs. Lecture /week
Fxamination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of
short apswer type with answer not exceeding haif a page. Remaining four questions will be
set with one from each of the unit and will be of six marks each. Second to [ifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth
question shall be compulsory and Part (B) of these questions will have internal choice,

UNIT-1

Orthogonal curvilinear coordinate system, scale factors, expression for gradient. divergence, curl
and their application to Cartesian, circular cylindrical and spherical polar coordinate.

Coordinate, ttanstormation and Jacobian, transformation of covariant, contra-variant and mixed
tensor:  Addition.  multiplication and contraction of tensors: Metric tensor and its use in
transformation of tensars

[ Dirac delta function and its properties.

UNIT-2
L.orenty transtormation, Length Contraction, Time Dilation, Mass variation. rotation in space-
time like and space like vector, world line, macro-causality.
Four vector formulation, energy momentum four vector, relativistic equation of motion.
invarianee of rest mass. orthogonality of four force and four velocity. Lorentz force as an
example of four foree. transtormation of four frequency vector, longitudinal and transverse
[applers etfect

Pransformanon between laboratory and center of mass svstem. four momentum conseration
Konomat.os of decay products of unstable particles and reaction thresholds: Pawr production
inelastie colbisien ot tao particles. Compton etfect.
UNIT-3
Caodranstonuteos of elecine and magneuc fields between two mertial framues. Flecinie tield
measured i movag tranes Blectrie field of a point charge moving with constant velociny
fht The second rder himear differential equation with variable coefficient and smgular paints.

onomethod and is apphication to the Hermite's, Legendre’s and Laguerre's
deftgpential eguanions. Ragts properfies fike orthovonality, recurrence relation araphical
reprasentation and voperatme fanction of Hermite, Lagendre and {eguerre funchions isunple
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UNTT A

Wit i aepralaatnon of aarahihk gond d applicabon o fosfloss g Bordars vl profdems
baphice wigrbions i e dameis il Cartesion courdite system-hine charnge between two
cothied ppdic]l plates 0o Helmbaltz equation an ciseular eylindrical coordinates-cy lmdrical
ot Ay, G Wave cquation m spherival polar coordinates the vibrations of i circular
membiane. (b A s cquation B fwe dimensional  Cartestin coordimte ssstemn heat
conduction i i thin rectangedar plate, (V) Laplace equation i sphencal coordinate sysiem-

eleetric potential around a spherical surlbce

Paper 111: Electronics and Solid State Devices
Work Load: 2 brs. Lecture /week

Examination Duration: 3 Hrs,

Scheme of Fxamination: First question wiil be of ten marks comprising of five parts of short
answer type with answer not exceeding half a page. Remaining four questions will be set
with one from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrving 3 marks. Part (A) of second to fifth
question shall be compulsory and Part (B) of these questions will have internal choice,

Unit 1: Cirenit analysis and PN junctions

Cirouit anabisisi Networks- some important definitions, loop and nodal equation based on D.C.
and A CEitcuits (Kirchhioffs Laws). Four terminal network: Ampere volt conventions, open.
close and hyheid parameters of any four terminal network, Input. output and mutual impendence
For an active four terminal network. Various circuit theorems: Superposition. Thevenin, Norton,
FECIProcity . compensation. Maximum power transfer and Miller theorems.

PN junction: (harge densities in N and P materials; Conduction by drift and ditfusion ot charge
carriers. PN diode equation. capacitance effects.

Unit 2: Rectifiers and transistors

Rectifiers: Fasc idea of Half-wave, full wave and bridge rectifier: calculation of ripple factor.
efficiency and regulation, Filters: series inductor, shunt capacitor, L section and a-section filters.
Voltage reyrdation: Yoltage regulation and voltage stabilization by Zener diode, voltage

nitipher

Transistors: Sooations and yolt-ampere characteristics for bipolar Junctions trapsistor. Concept
i dogad T perating poant Hvbed parameters CB. CE. CC configurations Tunctue e ld
oottt b T and metal oxide semiconductor filed effect transustor (MOSE Eiy Coreurnt
bl : f ool anpere charactestics, saurce follower operation o YT oA
% AR R i

['nit 3: Transistor biasing and amplifiers

¥ ransistor hiasing: Need of has and stability of Q point, stability tactors. and sarious s of

by s clreiits for thenmal bas ~tabibity fixed bias, collector to base feedbhack bias and tour rossior
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Vot o T REPRNRL IR TR bt anphificrs hiy bl parpmeivis aned fn i lRqre e
bong mae Trdstt et b toasenke Aoy dired conptest mwd R4 compleed mupliticis. Aynplitict
TP PN TR L SCEL L B Cb bbbk poating A i Joedback voltage arnd cannur
bk yrieots Aduantags ol peadtng roedbuach . Stabilization of gany ettedt ob neative
foedback gy et arwl pul rosniaihe. rediiction of i distortwn, effect o pam -

Lrnit 4 Oxcillators and Logie Cirenils
Orciblators criiena ot selireacited and self-sustained oscillation. cireuit reguirement for build-

ap nf escillation. Phamic tratnistor oscitiator circuit and its analysis, Colpitfs and  Hartely
actilators, RC Uiseitintors

faogic etreuitss Logie jundamentals. AND. OR, NOT. NOR, NAND, XOR gales. Hooleat
atgehrn. De Mot pany's thearem, positive and pegative Togic. togic gatey circuit reatization using
T and THE o, simplification of Boolean eXpressions.

Reference Booksi-

L ohe D Ruder. Electrome Fundamentals and Application, Prentice Hall of india Pyt
i New Dethl o

C o hobn D Bader, ngineering Electronics, MeGraw Hill Book Company, New Delh

L iacoh Mithman and Christose Haikias. integrated Electronics. Analog and Digital Cweuts
aned v siems . MeGraw: Hill Lad. (1972} | :

4 Abert Panl Matvino, Diginl Compuier Flectronics, Tata McGraw- Pl Pub Co L,
New Delht (1983

< Kumar & Gupta. Hand book of Electronics.

- ﬁ‘! '_P‘ \Miﬁul Hand Book of Electronics.

5 G Mithal, Elestronics Devices and Applications.

W mp b Digital Elsctronies.
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‘University of RA, jasthan

7 G.K. Mithal, Electronics Devices gnd Applications.
. R.P. Jain, Digital Electronics. T

PRACTICAL
Teaching : 4 hrs/week
practical One-Paper © o #iKres duration
Min Pass Marks : 13 C MaERATES Y S0

Note : Total -number of experiments 10 be pcrféfm’ad-xﬁ'“}ﬁ:‘mé&a--e‘ -

students-duzing-the session should be 16 selecting’any 8 fromeach
section. R :
Section-A
1. Study of dependence: of velocity of wave propagiti'dh'-'on’fliﬁ'e
parameter using torsional wave apparatus. i

-Study-o?vari‘ation-of-reﬂcction coefficient of nature-6f fermina=

tion.using torsional wave apparatys. LRI

Using platinum resistance thermometer find the melting-poifitof -

augiven substance. - :

L1 aL Bsing Nesvton's gings method find oul. ths wave-length of &

Y Uimonochromatic souree and find the refractive index ¢fliguid. -

5. Using Micheloson’s interferometer find out the wavelength of
given monochromatic source (Sodiym Light) v :

To determine dispersive power of prism.

To determine-wave length of sodiym-light using gratifg. =

To determine wave lengtit of sodium light using Biprisin -

2

.

G
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c
9. Determine the thermodynamic copstant T = ‘c‘.}‘ -uging~ Clem-
' v

envs & Desorme’s mgthod.
0. To determine thermal conductivity of a bad conductor by Les's
method. '

|1 Determination of ballistic constant of a ballistic galvanometer.” *

(3]

Study of variation of total thermal radiation with temipératere.
Sectlon-B

i Plot thermo emf versus temperature graph and find the Heviral

temperaturs (Use sk bath),

Study of power § %gjy whing two diodes/bridge rectifier with

yarions filter cireuifs,
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Syllsbus : B.Se. Pert-IT
Study of half wave rectifier using single dicde and-applicatibn " R
of L and n section:filters. _ : i, :
To study- characteristics of a-given-transistor PNP/NPN: (om-"" o '

mon  emitter, -common:-base and commdn - cSNEEfor

-configurtainos).

'Dﬂfemination‘ﬂﬁbﬁnd..gap;-using.;_az-juncﬁo“-:“dio_d‘c". v T
ERO. ;

-Study of. single stage. transistor-audio amplifier<(vdriatior ‘of

gain with frequeney).
To determine-e/meby-Fhontson’ssntethod.
Betermination-ofyelocity ofssound in air by ‘standispwave

~method. using:spaaker,.microphone-and GRO.
“Measurement-ofsinduetancosof.ascoil-by Atiderseri’s=Bridge.”

Measurement.of capacitanceandiielestricsconstant o f aligglifd

-and-gapg condensor-by-de-Sauty:bridge.
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