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1. [Condensed Matter Physics [l I A B )
2."  |Nuclear Physics 20 80 100
3. Atomic and Molecular physics 20 80 100
4.  [Electronics IV 20 80 100
5. [Project - - 200
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SEMESTER SYLLABUS

N

MATHEMATICAL METHODS-I

UNIT -1

\u..k 20 A:"z‘

“linear . trarisforniation

Vector Spaces and Matnces lingar mdependence Bases Drmens:onahty, lnner product

i,

.‘Matnces lri‘x'/é“r?é ‘, ﬁttary ’ma‘fhces '

ogonal pro ert«es Assomated
,rren 3 fc«rmulae and orthogonal prop: ;

ms; Fourier

r'PTgysxcs
sicists; by AW Jeshn “‘”
ing-M: heniattcs by E Kreyszig
Funchons by- DRamee
Spectal Functions, by WiWBeH » :
Matheratical Me‘n; Phys:cnsts and Engmeers By KF Reilly, M PNHobso ¥
Mathefiatics for Physicists, gby‘Ma‘ry L Boas
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SEMESTER |
N PAPER II
CLASSICAL MECHANICS

sphencal pendulum (iv) Isotropic oscxnator ( ) Atwoods Machme conserva ion of linear
~momentum anguiar momentum and energy in Lagranglan formulatlon \JLagranges

Text and Reference Books:.

Classical mechanics. H. Goldstein

Principle of mechanics - Synge and Griffith

Classical mechanics - Gupta Kumar, Sharma

Classical mechanics of particles and rigid body- Kiran C. Gupta

:"”S*’!\’."‘
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ring) vari:
perators,

, Identifiers

e

4.‘Programmil ' Wa
5. Numerical Methods: P.Kandasamiy
6. Computer oriented numerical methods: Rajaraman =~ -
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I : ns,lstars Bipelar Junction transnstor (BJT) D:ffgrent methods of b astngf ffhermAaI

bil }atfen«? ab:kty facter, h-

rkmg pn@,mple '

J%lcnon er!d Effect TranS|stor T) =N channel and P channel FE%
t'of FET, and

static and dynamlc characteristic curves, pinched off voltage, Coefficie
relation between different coefficients.

Metal Oxide Field Effect Transistor (M@SFET) DE MOSFET and E-MOSFET-construction
and working principle, static and dyﬁa‘iﬁ&cmharacterlsttcs

Uni-junction transistor (UJT) - basies structure, working principle. Voltage - Current
charactenstlcs and lmportant parameters.

Dtode Intraduction, Energy band diagram, accumulatlon dépiéf‘ci gnd mvérsmn
&;%dltton concept of surface space charge, surface potential, suri‘ac;e'*c"gir %nce Ideal
curves.
MOS diode: structure, Ideal MOS, surface depletmn region, ideal MOS curves, Si-Si0;
MOS diode- -(real case) interface trapped charge, oxide charges.
Charged Couple Device. (CCD) Basic. simctune,wwgrkmg principle, charge transfer with . .
clock voltage. ‘

UNIT - :
Microwave devices: Tunnel: Biode - Infs A, Definition, Tunneling Phenomenon,
Energy band Structure, . Characteristics, Negative Resistance of tunnel

dr@de {(Characteristics of tu ‘ , :
Transfer Electron Dewces Tranéfer Erectron Effect, Gun Diode- Introduction and -
charactenstlcs

Backward Diode: Introduction and Characteristics.

IMPATT Diode: Introduction, Structure Pnncrple of operatlon Static and Dynamic
Characteristics.

UNIT-IV

Modulation : Definition , Types of Modulation, Mathematical expression of modulation,
Percentage of modulatlon Amplitude modulation, Géneration of Amplitude modulation,
Demodulation, Demodulation of Amplitude modulated wave, side bands, band width, -
DSBSC modulation, Generation of DSBSC waves. SSB modulation, Generation and
Detection of SSB waves,

Multiplexing: Frequency- dmsxon mult:plexmg (FDM)

Text and. Refererice Books

1. Principles of E!ectromcs VK. Mehta Rohit Mehta (S Chand & Company Ltd.)

2. Basic Electronics (Solid state) - B.L. Theraja (S. Chand & Company Ltd.)

3. Electromc 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 (Wiley Eastern Ltd.)
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SEMESTER ]

MATHEMATICAL 'METHODS- Il
UNIT-1
Tensors, Definition of Tensor,
“tensor, Quictient law, Syrrim
tensors, conjugate tenso(s m
Christophers symbol and théir trar : wV equatron of geodesres Covanant
differentiation of vectors and tensors of higher rank.

ontra vanant and covanant tensors the algebra of

UNIT- I _
Green's function: Non- homogen 3 L nd "ry a!ue problem Greensfunctron for one
dimensional problem, eigen funotron on  of Greens function, method of
constructing Green's function, Greens u tlon for electrostatrc boundary value
problems and quantum mechamcal scattermg problem

UNIT -t

Boundary vatue problems Transverse vibration of a stretched strmg, DAfembert

~ di?ferentiaﬁi‘iityy Analytic function,

, Cauchy-Riemann
integral by rndef ite integration,
;'megularltles of analytic
‘ys resrdue theorem . Contour

m

functions, Resrti at
integration. -

Text and Reference Books

oy L.A. Pipes

3 Mathematical Phys s by
4. Advanced Engineering Mathematrcs by E
5. Mathematics for Physicists, by Mary L
6. Differential Equations.by Stmmon"
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Text: and" Reference Books:

1. L I Schiff, Quantum Mechamcs( '
2. S Gasjorowicz, Quant n Phy
-3.'B Craseman and JDP6 ell, Qui
4. AP Messnah Quantum Mechan
5. J J Sakurai, Modem Quantim Mech : L
6. Mathews and Vertkatesan Quantum Mechanics
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ELE‘CT RODYNAMICS

e" space
Isetrop:c

(Amsotroprc dretectnc) ‘Plane eleé emagne ic wave ~ :
model for dynamic conductivity. Propagation of electromagnetic waves in ionized gases.

concept of four vector Lerentz transferrﬁ% 1 i 2
Transfermat:on far charge and current densnty, Transformatton of ele,ctromagnetxc

Covarlance or‘fMaxW , jlv field

dit stribution of raélatron
i tlon Radlatlon

. Aﬁ’ﬁ‘”ﬁ‘far
€ renkov

1agn
accelerated charge at low velocrty Lar
emitted by an accelerated charge, Radiation dampmf
due to an oscillating electric dipole, electncvq‘uadra p
current element, Raduatron from” inear nte ia

S

Text and ‘Reference Books: o

1. Classical electrodynamics by -J. D Jacksc
2.-Electromagnetic theory and '
3. Classical theory of fields - by L i , o
4. Eléctrodynamics of continuous media- L 1t L.D. and lifshitz
5. Electromagnetic theory - Chopra and Agrawal.
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ELECTR@N[CS -1l

UNIT -1

e Maémhm@énd ‘nom*tadlatweh transition

S

'lntrOdUCt:on to Semlconductor Devxces M.S.Tyagi, John Wiley & 'sons

1991

“"f?’

Electronic Devices and circuit theory - Robert Bayfested‘an louis:Na: dsky PHI
hi, '

Electronic Fundamentals and applications - John:D. Ryds hi, 1987.
Operational Amplifier and their app ications - Sublr Kum Sons,
New .

Delhil999.

Op-amps & linear integrated circuits- Ramakanth A. Gayakward PHI, 2 Ed. 1991
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SEMESTER |l
LAB.-I

Time: 5 Hrs. : ' Total Marks — 100
2. Viva Voce o 20
3. Sessional ’ o ‘ y 20

Time: 5 Hrs. Y Yotal Marks — 100
1. Experiment , _ ?p
2. Viva Voce ' S 20

3. Sessional 20
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{

SEMESTER Il
PAPER |
QUANTUM MECHANICS-II

UNIT -1

AT at’@ﬂ’éfvméthod J*principles- Apphc*atlon* to probléths like H a6, "He” atfém “Harmiopic*
oscillator. WKB method, connection formula, energy levels of potenttaLwejj quannzatlon
ru!e tunneling through potential barrier, application to decay. »

UNIT - il

Time dependent perturbation t!;em;y,% harmenic perturbatxan theory, harmonic
perturbatlon constant perturbatson Fermns Golden rule, absorption and mduced
e (- if B
2R

ition and its vahdlty scattermg by sphencaily symmetncpotential.f Apphcatson
ed coulomb potential, square well potential, Partial wave, phase shift,
’ ‘angxd sphere and square well.

3. Powerﬂ andsCraseman Quantum Mechanics.
4. Ghatak and toknathan Quantum Mechanics.
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SEMESTER Ili
"PAPER I
0 STATISTIGAL MEGHANICS

, m‘%ﬂ ?‘én‘sémbié ph‘ase space
_“eanenical -arid grand- canenica

s
Boltzman 17

Staﬁ§ﬁcal Meehamcs— Gupta and Kumar
Statistical Mechanics- K.T. Thorpe
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Cew

SEMESTER I
PAPERIV -
, ELECTRONICS - il

UNIT -I ~
Numberisystem : Decimal, Binary, Octal and Hexadecimal Number System ‘with mutual
cehversion, BED-addition and . subtraction, 1's.-and..2's..complin oaultiplication. &
ivision BCD code (8421), Excess -3 code, gray code, binary to gre ] (
to:hinary code conversion. Lo,
Logic gates: Positive and negative logic, Basic gates, Universal building block. Basic laws
of Boolean Algebra, De-Morgan's Theorem, two, three and four variable K-Map,
mapping and minimization of SOP and POS expressions, pairs, quads, octet,
overlapping, Rolling, concepts of Don't care condition. '

Ex3OR gate, EX-NOR gate circuitry, Half adder, Full adder, binary. paralleliadder, Serial
“aﬁfder Half Subtracter, Full Subtracter, 1's complements Subtragter. cirguit and 2's

-omplements Subtracter circuit. el

Digital logic Families: Introduction, Basic concepts of RTL, DTL, TTL, ECLvé’riﬁ*GﬁOS logic.

Decoder: 2 line to 4 line decoder, 1 of 16 decoder, BCD to decimal decoder, BCD to seven
segment decoder, Encoder: decimal to BCD encoder.

Multiplexer: 2-input, 4-input, 16 input Multiplexer, DeMultiplexer : 1 line to 2 line 1

line to 4 fine and 1 line to 16 line DeMultiplexer. R
UNIT - 1l " -

Flip-fiop and timing diagram, RS flip-flop using NOR gate, RS flip-flop’ using NAND gate,
Clocked RS flipfiop, D- latch flip-flop, Preset and Clear, JK flip-flop, Positive and
negative edge triggered flop-flops., JK Master Slave flip-flop. '

Counters: Binary ripple counter, up counter, down counter, decade counter and Ring
couhiter and time diagram ,

Registers: Parallel and shift Register, Scaling, PIPO, SIPO, PISO, SCSI Bi-directional shift
Register, Application of shift register. -
UNIT - IV , ;

Digital to analog converter and Analog 1o Digital converters : D/A converters using
binary weighted resistor network and R-2R ladder Network; Counter type AJID converter,
Successive approximation A/D converter and dual slope converters , applications of
DACs and ADCs. - : .
intergraded Circuit: Introduction, Technology, Advantages and disadvantages, Basic
technology of monolithic IC, Basic processes used in monolithic technology, Fabrication
of compenents on monolithic 1C, 1C packing, symbol and scale of Integration.

ooks: - : e

igital Principles and applications - Malvino and Leach, Tata McGray ills; N

igital and Analogue Technique- Navneet Gokhale and Kale, Kitab Mahal
Hand Book of Electronics - Gupta and Kumar, Pragati Prakashan, Meerut, 2008

- Digital integrated Electronics _Taub and Schilling, McGraw International Edition,
Fundamentals of Digital Circuits - A.Anand Kumar, Prentice Hall of India, New Delhi.

R

BILASPUR VISHWAVIDYALAYA, BILASPUR (CHHATTISGARH)
www _bilaspuruniversity.ac.in




LB,

Time: 5 Hrs. ,,
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2. VivaVoce " '

- 3. Sessional

Total Marks - 100
g emE 'Go'f*.
20
20
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"?SJEMESTER v
' 'PAPER|
CONDENSED MATTER PHYSICS - i

"UNIT -1 :

‘ .&éSﬁper;(‘:anductMty« yemtxcal itg ‘perature pers&stentz emrentf%Meissner “effect: amd flux
penetratton type | and typ ‘ amlcs ofisu perconductmg
transmons ,Londons equatlans ‘ n I¢ Ot tzc -and-, optical
\phonon Co‘_ e‘r palrmg due to pfhonons BCS theory of superoonductlwty (quahtatlve)
Manifestation of energy gap in sdperconductors, superconducting tunnehng, A C /D.C.

* Josephson effect, high temperature superconductivity (elementary).

UNIT -1l b
Polanzatlon depolanzatlon field, local electric field at.an atom, Lorenz: ﬁeld dtelectnc
‘ dy u.w.E!%ectmmc po!anzablhty, !Gmc and onentatlonatp@lamzablhty,

a9y bands m semwonductar Intnnssc and Extnnsnc iem:eeq\ fct
1,..and. Fermi.  level insic

breparation, applications.

um‘rﬁ w

lattice Q nggglcs sofwém ‘
finge*é gy

momentum of phohons mela; c neutron

Text and-Reference Books:
1. Kittel: solid state physics
. Azroff: Introduction to salids:.
. Varma and Shrivastava: Crystallography for solid state Physics

phny
. Ma Cintr ‘solid state theory
. Huong Theoret:cal sohd state physics
Omar: Elementary solid state physics

2
3
4
5. Zir
6.
7
8
9.
10. Kittel : Quantum theory of solids
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S"“energleS““ " particle’spectra, -

‘tlon‘of ‘neutrino, Fermi theory
e and forbldden transxtlons
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‘M!Sé. PHYSICS

SE‘: IESTER IV

UNIT-I
Spectra of hydroge
Ry "dtfe‘“~ ;'constan
of hydragen atom

] ) ; ‘f'atom model four gquantum
numbers, Spectral terms ansmg from (s couplmg S, P, d'fnotatlon selection rules.
Spectra of ‘alkalir atoms ‘Spin- ‘orbit” interaction and fine structure in alkali spectra,
screening constant for alkali spectra, penetrating and non penetrating orbits,

o e T v

UNIT AF
‘Spectra;.of Helium, Alkghne; earthkatp
coupling, lnteractmn energy

, Singlet -Triplet series, L S and J J
Contmuaus X-ray spej, : ndénce N@'h‘ valiégé ‘Duane and Hunt's law,

UNIT -IV :
Vibrational energy of diat @mxp Nngpl Lergy levels spectrum Anharmomcuty of
molecular vibration, Energy levels, s : nsotope effect, force constant; Morse
potential energy curve, dISSOGlatIGH energy.

Molecule as vsbratmg rotor vxbratton rotational spectra of dtatomlc molecule seiect:o n
rules. ' : ’

Electronic band system

]

s, progression,

Frank  Condon pﬁhgiple,' Born-

“White' .~

ot HE:

2. Barrow ec
3. GHerz berg Molecd!ar spétitra’and molecular structure
4. H.Kuhn ) Atomic spectra

5. Walker and straugh Spectroscopy Vol 111
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of Mscroprocessor Vlyn“temal

Semputer--: Lt TG e
PROM, EPROM, thft reglster) '
,V,Optxcal Disks, Magnetlc Bubble

5. Optical Fiber Commumcatlens (Pnnmpie and Practice) John M. Senior Prentice HaH of
India Pvt Ltd.
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