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M.sc. PHYstcs

uN !T-l

spherical pend

SEMESTER I

PAPER II

CLASSICAL MECHANICS

OSCI

tion Prin

momentum angular momentum and energy in Lagrangian formulation
egyetton,fpr, F.glhglglamic syslem procedure to eliminate consideration
cooriiinbiEs the Rdritiiian fu nctioh .

(iii )
ear

Lagrqnge's
<if 

'tiiibrable

culus ation,

wof

ction,

r,,i'. i. :

Linear Harmonic oscillator (v)
chbfged partiele in an electromagnetic field .Frinciple

Jacobi method. .Hamilton- Jacoby theory. Poisson

Text and Reference Books:
1. Classichl mechanics. H. Goldstein
2. Frinciple of mechanics - Synge and Griffith
3. Classicalmechanics - Gupta Kumar, Sharma
4. Classical mechanics of particles and rigid body- Kiran C. Gupta
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6. Computer orient€"d numerical methods: Rajaraman
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*'ABen tv
elecrngmtes - t

UNIT- I

J.unction transistor

c and dyna characterir curves
relation between different coefficiqnts.
Metal Oxide Field Effect Transistor (MOSF.ET) - DE MOSFET and E-MOsFET-construction
and working principle, stafic and dyhaffiic.characteristics.
Uni-junction tr'ansistor (UJT) - basies stnreture, working principle. Voltage - Currerit
characteristics and important pafameter:s.
ri,:,: ..-'l ',.'r -.-:,. i" 1,, :

q[$r -ir
ffi oioo": lntrodu.c,tion, Energy band. Elagram, aecurnutation, .i,5tii8ffdfi- Hre inqbrsion
CShoition concept of'surface spice char:ge,=sur,race potential, rurr"#B8pa'&&ncd: ldeal
M[s curves
MOS diode: structure, ldeal MOS., sudace depletion region, ldeal h/OS curves, Si-Sig2
MOS diode-(real case) interface tranped charge, oxide charges.
C.ha,rged.C"ouple Device (C-etr):-Basicstruct0ie.,.worrking ,pr:inciple, charge transf-er wjth
clock voltage.

uNtT - ru

characteris.ti6s.
Baclq,\rdrd Diode: lntroductisn
IMFATT Diode: lntroduction,
Characteristics.

D,€finition, Tunneling Fhenomenon,
ResiStance of tunnelNqgqtive

Ettietron Eff-ect, Gun Eisde- lntroduction and

dnd Charaeteristics-
Etruoture, Frfr,rciple of operation, Static and Dynamic

UNIT - IV 
.. 

.

Modulbtion : Definition , Types of Modulation, Mathematical expression of rnodulation,
Percentage of modulation, Amplitude rnodulation, Geileration oi Amplitud" ,"Jri"ti"r,
Demodulation, Demodulation of Amplitude modutated wave, side bands, band width,
DSBSC modulation, Generation of DSBSC waves. SSB modulation, Generation and
Detection of SSB waves,
Multiplexing: Fieq u en cy,divisi on mu lt[plexirl g F DM )

Text and Refere-nce Books:
1 FrincipLes of Electronics - v.K. Mbhta, Rohit Mehta (s.chand & company Ltd.)
2. Basic Electronics (solid state) - B,L. Theraja (s. chand & company Ltd.)
3. Electronic Devices and Circuits - Jacob Millman, Christos C. Halkias (Tata McGraw Hill)
4. foundation of Electronics - D. Chattopadhyay, p.C. Rakshit, B. Saha, N. N. purkait.
5. Hand Book of Electronics - Gupta Kumar (pragati prakashan)
6. Physics of semiconductor Devices - s.M. sze (wirey Eastern Ltd.)
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SEMESTER SYLLABUS

M.Sc. PHYSICS

sEM'ESten rr'': : .. .:

'FAFEB 
I

MATHEMATICAL METHODS- II

UNIT- I

Tensors, Definition of Tensor, contra variant a qd covariant tensors, the a lgebra of
^''t6nsor, Audtierit' taw; dsliocieite

tensors, conjugate tenso n tensors,
Christophers symbol and equatibh of geodesies, Covariant
differentiation of vectors and tensors of higher rank.

UNIT- II

Green's function: Non-homogene,,,gg9 befii!\Agry raalue problgm, Green's function for one
dimensional problem, eigen function EXda{1lirh of Green's function, method of
constructing Green's fun,c!9n,.-G,re.9l'9,:tdin-dtig"n for electr:ostatic boi-rndary value
problems and quantum mechdnical se'atttir.ing piobtem.

uNtT -il
Boundary
solution, T

3

4

5

6

value problems: T
wo

VI of a stretched string, D'Aeinnert
ne, Poisson's and Laplace

ods

':
Variablesr lihiif ,' Cbicfinuity a nd "d ifferentia bil ity, An alytic fun c ti on,

the necessary and suffieient cor.ldition fOi a function to be

equationS, Soluti

UNIT -IV
Function of eb'rrple)i

condition,
Cauchy's
functions, s'

integration

Text and Reference Bsoks:
1. tVlathematical Methods for P

2 Applied Mathematlp*.f% E
tvlathematical Fhyiiis 6y

lin

py L-A, Pipes
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QUNATUM MECHANICS-I
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for

its solution by Matiix Method.

$dJu![on of

T6)at dndt,Referenee Bool(s:
1.' L I Schffi; .Guantum.Meichanics
2. S GasiororyipT,
3. B era'seinan and
4.APMessiah,euantum
S.JJSakurai,Modem
6. Mathews and Vertkatesan euantum
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M.Sc. PHYSICS
..,.t.;',,f,.

sErvrEsTER ll
PAPER III

ELECTRODYNAMICS

UNIT - I

ergy:
Space

A'simplq
model for dynamic conductivity. Propagation of electromagnetic waves

media, B
Electromagnetic waves between parallel conducting Wave gu

and TE rnodqs,

"..!-.- i.,... 
".-a':..,':l{iNlil;tltl

t,f,;;s.. irr-.

', - .?,--ri:, "---

concept of four veotor, LoienE
TranSformation for char,$e and current de,nsity, TransfOi'mation of
poteltial A and $ . Lorent7 conditign in cgyq$31i,fqlp' Qovari?nce
6qudti6it'i'iritffff{s'dffbuiYd8tcil;&}1ri'r 

': t , ,' 
.':' '* :

or field
, j.-...,. .- l

uNlr -rv
El e6tr:drria Sj n eliC vellto r
the,'diti6trorrrti'bfi6tii fi

Wiechart, potEntials,

accelerated charge at low velocity - La
flprn ,an
ritliation

emitted by an accelerated charge, Radiation d n, Radiation
duE'to smalldue to ,d

current :,..i ' 'r:': i

Text and Reference Books:
1. Classical electrOdynamics by -J;D
2..Electromag
3. Clbssicalthr

netic h

eory
4. Eleotrod'lna mics of continuous m

'L lifshitz
5. Electromagnetic theory - Chopra and Agrawal
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SEMFFTER SYLI.ABUS

.M-Sc. Pl.tYStCS

SEIUESTER I
PAPER IV

ELECTR@NICS - II

UNIT .I
. : i';.,n:F nI

of

tn

t

gun
the

-tit
amplifier qir'cvit

, - ,,.: .1r,..; ll:::itrt'l

intqgrator a
shift

2. lntroduction to Semiconduotor
iCsqfi (TpChlt'otp"sy,;:S$di,S*_b,,.;Wl9y,,igg"E
Devices - M.S::Tlq*gi, Jotin-$liEy &'sbns

3. f[e,etroni
Pe!h!,
1991

c Devices and circuit rheory - Robert Baytestqgs.-qgd;t.o.,U!.erllAghds.hy, Bh!!,,ttew

4. Electronic Fundamentats anti app[iSttgnS - Jg[n.Q,,Ryaar.P,[ti;"ttEir?qethi, ],ggZ.5. Operational Amplifier and their appiications - Subir Kumar Sarkar,'S.Cirand a Sons,
New
Delhil999.

6. Op-amps & linear integrated circuits- Ramakanth A. Gayakward, PHl,2 Ed. 1gg1
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SEMESTER SYLLABUS
M.Sc. PHYSICS

SEMESTER II
LAB.-I

Time: 5 Hrs.
t -:lr:t y":' '.ExF€,iimCnrt :ii'*", ' ..i.,

2. Vi.vi.Voce
3. Sessional

Time: 5 Hrs.
1. Experiment
2. Viva Voce
3. Sesbional

Total Marks - 100
*-.t;': ,.."", .',. r..''l, Cr .1,r-'i 160
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60
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LAB.:.II

BILASPU R VI SHWAVIDYALAYA, BILASP UR (CH HATTISG ARH)
rwvw. b il aspuruni vcrsi ty. ac. i n

1..'l

-. , t'



@ ft-dr*st Effi;ffi (E-ffin,-d)

SElyIegTCn ur
,F"APER I

QUANTUM MECHANICS-II

uNlr - |

o.gcitl"tor- wKe meihoJ, .onn."tion formuta, enersy tevets 
"r o",l;,il[n#il]',i,i1",'",

ryr.le, tunneling through potential barrier, application to decay.

IJNIT.II

rrnonlc perturbation the_ory, harrnonic
rule, absorption and induced

-r:+ -iq,.i.-..-,. ..,

' ..t.-. 
I

Golden
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,

Mechanics.
4. Ghatak and loknathan : euantum Mechanics.
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transitions seleetion rule.

and its vatidity n

Text

coulomb p.otential; s-qqarg wdll
rigid sphere and square well.

potential, Pdrt,al wdve, phase shift,
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M:Sc. PHYSICS

SEMESTER III
:PAPER ll

STAT.ISTI GAL'M EGI,IAN IG.S

tanodbd , a'ffd gf,dr:rd, carfbniEfl
rltities,'err ergf and-lile ltbityiflf

Satistks.0,f
I tfill

;; t .J :.i
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flu-clyation, fluctuation in ener$y,

r:i rq i: ;:

AtXfiren6g,&Wi'tt i*;$i"',' i;'i';F "'i " : '"':" :i i'::,
1. FUndlarn&i - .K of Statistical tVtechanics-

2. gtA$sti0alri!{btntranics-B.K.Agrawaland

3. Stati$$cal'Me'i*rahics- Gufla and Kumar
4. StatisticalMecfianics-K.T.Thorpe

iu*AXli

B-B:Laud
MElvin

't.' ''i
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SEMESTER SYLLABUS

M.Sc. PHYSICS

SEMESTER III

PAPER IV
ELECTRONICS - III

;11i ,.,
R gate

Half
:Sgbtracter circuit.

logic Far:nilies: lntroduction, Basic concePts of RTL, DTL, TTL,

Decoder: 2 trine to 4 line decoder, 1 of 16 decoder, BCD to decimal

UNIT -I
frtimner,systern.: Decimal, Binary, o.ctal and Hexadecimal Number Systgm'with rnutual

;,-{i;il#., ,ae-o.aacition and subtraction, tls. and".21s;eomeJhi.Ilt1ig$1fll:,it:",1''
Oiir4.ion BCD code (8421), Excess -3 code, gray code, binary to gfay-cp$pAn:al'gray'cooe

Lolic gates: positive and negative logic, Basic gates, Universal buitdiiid'rilddit"Basic laws

of 
"Bo6lean Algebra, De-Mlrgan's-Theorem, two, three and four variable K-Map,

,"pping and hinimization of SOp anO P9-S expressions, pairs, quads, octet,

or"riupiiog, Rolling, concepts of Dori't cate conflition'

I 'l-rr 
l

, Ex-NOR gate circuitry, Half adder, Full adder, binary, parallPhadder, s,"rl?]

Subtractei, futt Subtracter, 1's complements Subtraglq1 cllEylt ano z's
: .4
, . ..:. ,il+r"

ECL dnd CIf,IOS I

decofer, BCD to

sqgrnent .de'cgder, Eneoder: decimal to BCD encoder'

Mtlitiptexer: 2-input, 4-input, 1 6 input Multiplexer, DeMultiplexer

tiletO4:lile-and 1 tinp !q 16line De$ultiplexer,'

L'NlT - lll
il#iiup"n$ tirtriqrg diaQram, RS flip-flop using NoR gate, RS flip-flop using NAND gate,

CfocXeO nb fnp,:fop, b- latch flip-flop, Prelet and Clear, JK flip-flop, 'F6itive and

nroriiub .dqe trigger,ed flop-flops-, JK Master Slave flip-flop'
;=;G;' 6=;rry-ippr" counter, up counter, down counter, decade counter and Ring

csr&te-r and tirae diagram
negilf*r*, Par"ttet anld shift Register, Scaling, PIPO, SIPO, PISO, SCSI Bidirectional shift

Register, Application of shift register-

UNIT - IV
Digital to analog converter and Analog to Digital converters : D/A converters using

binary weighted resistor network anO R-}R ladder Network; Counter type IilD converter,

successive qpproximation A/D converter and duat slope conveilers , ari-plicatiohs of

DACs and ADCs.
-l,nt"rt,gt 

O"O Circuit: lntroduction, Technology, Advantages and disadvaRtages' Ba;ic

techiology of mnnotitnip tC, Basic piocesses used in monolithic technology, Fdb:ricati'on

oi 
"orp.i,i"nts 

on monolithic 1C, 1C packing, symbol and scale of lntegration-

itigic.
seven

1 line to Zline , 1

BTLASPUR VISHWAVIDYALAYA, BTLASPUR (CHHATTI SGARH)

www.bi lasPuruniversitY. ac' in
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,SEMEST.ER SYl:LABUS

' M'lSc. Pl=lYSlCS

.lSEIVIESTER IV
' 'pApeR 

r

CONEENSED MATTER PHYSICS - II

,UNIT - I

o :.s{iib gffendo et{vit}+
su

gap rn supe rdonductor.s,
Josephson effect, high temperatu re superconductivity (elementary)

UNIT - II
Polarization, depolarizatign field, local electric field at-an

bands in , lntrinsic and Extrinsic

prqparatidn, applications

uNrr - w
lnt€ri,il"tornic for,ces and lattice dynarnics of simple metals, ionic

jgfi$qgFf- rm$19,4,9r1ig qno, {iStemiq lattip,gs,

rpopgntum eif .pheiho
ermal'expansiott, laftice
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