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THE COURSE OF STUDY FOR B.Se. (HONS.) PHYSICS
EFFECTIVE FROM THE SESSION 199293

The integrated B.Sc. (H) Physics programme will be of three
years duration. The theory and practical examinations will be
held at the end of each vear in April[May. There will be six
theory papers and two practical laboratory courses each year. In
addition, there will be a qualifying English paper in the first year.
The final divisionjrank of a student will be determined by taking
into consideration thé marks of both the theory and the laboratory
papers in all the three years: The marks in qualifying english will
not be taken towards determining the division/rank of the student.

Two third papers (12} and lab. papers (4) are fron: the main
discipline, viz. physics and one-third papers (6) and lab. papers (2)
are from other disciplines; there is one paper of qualifying English.

The course of study and examination scheme for B.Sc. | (H) Physics
would be as follows.

Paper No. - Tile Duration Maximum
(Hour.) Marks
Ist Years (Part I v
I Mathematical Physics 3 50
[I Mechanics 3 50
IIl Electricity & Magnetism 3 50
IV Mathematics I 3 50
V  Chemistry 3 50
VI Linear & Digital Integrated 3 50
Circuits & Instruments’
VIl  Physics Lab. I 5 75
VIII Chemistry Lab. 6 75
3 50%

Q! Englith (qualifying)
| o ‘Total Marks 450



Ul Year (Port 1)
IX Mathemstical Physics 11 3 %
X “Thermal Physics 3 %
Xi Vibrations & Wave Optics % %
XU Quantum Mechanics and 3 %
. Nuclear Physics
XII Mathemacs 11, 3 %
X1V  Computer Pundamental and 3 %
Programming ;
XV  Vhysics Lab. 11 5 7%
XVI ‘Digital; Microprocessor & 5 75
Computer Lab.

I Yeor | Part 111
XVII Mathematical Physics 111
XVIII Electromagnetic Theory
XIX Statistical Physics
XX Physics of materials
XXI Electronic Devices : Physics
and Applications
XXI1 Any one of the following
(i) Modem Chemistry 3
i) Bio Physics 3
(i) Eeonomics .3
XXIII & Physics Lab, I & IV 545 1
XX1V Including Project

Q‘mauﬁn
28

288

Total Masks 450

Grand Total of 1, 11 and 111 Year marks 1350

* Marks obtained in qualifying paper shall not be counted for
determining the division of the result,
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Option to Students

A student has the option to offer any one of the listed
under paper no, XXIL  No paper would be tpﬂmdp:nm the
numbers of students opting for that particular paper equali or
exceeds ﬁm Every college would offer Modern Chemistry and one
more option out of Riophysics and Evonomics.

Remarks on Examinations

1. The examination of each paper in theory and laboratory
will be held at the end of the academic year.

2. Students in each theory paper will be required to answer
five questions out of which one question will be compulsory with
different parts covering the entire course and designed to tes!
application and understanding. There will be some internal choiue
in compulsory and other questions. The other questions will be

distributed over the entire syllabus.

3. In each laboratory paper the students will be required
to do one experiment at the time of examination and appear in 8.
written test. Differcht experiments can be merged or some. parts
of long experiments deleted to make the experiments roughly of the

same difficulty level at the time of examination,

4 In first and second year laboratory papers VII, VIII, XV
and XVI, students will be required to do at least ten experiments
out of the suggested list distributed over different units.

Third year laboratory papers XXIIZ and XXIV will run
together. The students will be required to perform sixteen experi-
meuts (cight in cach paper distributcd over different units) along-

with a compulsory project.
5. There will bea written test (objective/shoxt\ankwer) based
on laboratory experiments and general experimental techniques.

This paper will be simultaneously held in all colleges separately
for I, IT and III years, just one day before the commencement of

the practieal examinations.
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'fhc answer books will be separately evaluated in each college
by the group of examiners appomted to conduct the pracueal exami.
nation in that college.

The question papers will be set by a board of examiners
appointed by the committee of courses, which will set four to. six
papers, thit may be randomly sent to the warious colleges.

The students who fail to appear | in the written test will notbe
given anothcr chance to reappear.

“6. - Distribution of marks in laboratory papers VI, VIII XV
and XVI will be as follows : :

‘Written test (45 minutes duration) 15

. Internal assessment including
laboratory report\ ' | 20
Experiment and viva (35+5) » 40
75

B Total (each paper)

' Distribution of marks in thmd y&r labontory papas XXHI
and XXIV (taken togcthcr) will be as fbllows :

_Written test (Onc hour duration) 2
" Internal assmmcnt mcludmg : :
laboratory report 5 30

Experiment and viva (30 +5) (Paper XXIII) 35
Experiment and viva (30 + 5) (Paper XXIV) 35
Project mcludmg 10 marks for. wva 30

—

Total Mnrks !50

' 7. Scheme of Exammatmn for Engh.sh quahfymg paper

Total mirks . W, 50 {(duration 3: hours)
Comprehension* " 15
Grammar' 3
Vocabulary 8.
Short composition 7
Reporting experiments/ b7 SR 3
- precis writing _ 7
* Letter writing fip v 5

s "Passagu set for comprehcnsmn need ‘mot necessanly ‘be from
the prescribed text book. '
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L)

In omfler to qualify in english, a student will be required to
score a minimum of 40 % marks,

Promotion Scheme and Final Result

The present scheme of promotion and facility for repetition of
theory papers will continue in regard to two papers (instead of: one
as at. present) which can be carried to the next higher class. The
ﬁ‘nal division will be at the end of Third year taking into considera-
fxon all theory and laboratory papers in three years except qualify-
‘ing english,

Schedule of Teaching

(8) Theory : Three periods for each theory course per week.
(b) Practicals : Three periods iwice a week for each labora-

tory course.
(c) Qualifying English : Two periods per week only in the
first year.

" . _DETAILED COURSES OF STUDY FOR B.SC. (HONS.)
PHYSICS

. The following is the detailed syllabus for each course in first,
second and third year of B.Sc. (H) Physics programme. .

B.Sec. (H) Part I (First Year)
Paper I ;' Mathematical Physics I

Vesior Algebra and Analysis : RV

Scalar and vector Products: - Space reflection of vectors and
scalars, polar and #xial ‘vectors and their examples from Physics.
Triple and quadruple products. Vector equation of a straight line
plane and sphere. - '

Scalar and vector fields. Differentiation of a vector with
respect to scalars. Directional derivatives, gradient, divergence,
Curl and' A% operations and their meaning. Idea of line, surface and
volume integrals. Gauss, Stokes, and Green’s Theorems,
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Orthgonad Cuwilineor Coordinales and Muliiple Integrala |

Orthogonal curvilinear coardlnates, Derlvation of gradion,
divergence, ourl and A In carteslan spherioal and oylindrjqy
coordinates. Change In varlabiles and Jacoblan. Evaluation of line,

suefhoe and volume integrals,

Diffrential Kquations 1
Classification of differentisl oquation ! linear and nonlinesy,

homogeneous and  non-homogeneous, and partial  differentia)
oquations,

Linear Ordinary D{fferential Equations : ‘
Mt order : Separable and exact equations, Integrating

fctor. Physioal applications. Coupled equations.

Second order : Homogeneous equations with constant coeffi.
clents, Wronskian and general solution. Statement of Existence
and Uniqueness theorem for initial value problems. ~Solution of
nonshomugeneous equations. Particular integral, ' Method of
undetermined coefficients and variation of parameters,

 Equations reducible to cqﬁatiqm with constant coefficients.
Bernoulli’s, Ricati and Euler equations.

The phase l;lune, criticat‘l‘: ‘pdyirntsu, stability and phase portraits
of linear differential equations.

Fourier Series : .

Fourier series, Dirichlet conditions (statement only) Orthogoe
nality of sine and cosine functions. Sine and Cosine, series.
Distinctive features of Fourier expansions, Half range expansions.

Applications : Squar¢ wave, triangular wave, output of full
wave. reclifier and other simple functions, Summing of infinite
series, (Gibbs phenomenon, 'Solution of ordinary linear differential
equations for periodic excitations,

Yheory of Evrors : | ‘

e Systematic and Random errors, Propagation of errors, Normal
law of errors, Standard and Probable error, Least square fitting
of data (linear case), | |

\



Coletdus of Vatiativns ;12001 121w o
{ 101 MY, (:‘ Th ' '

" Constrained ‘'maxima and
minima Method of La
-uﬁdetcrmlncd multxphers and m application ti; problemsfm phgyrd.:lgc

Vanatlonal prmcxple Eulcr-La
gran ati
Application to simple problems. b

Faltmst. s « o Faper Il : Mechanics

-‘.Fﬁhdarﬁmtal:qu]umcs* i ghmatie F ool '
Rcvncws of Newton Laws Monon of
charged icle
electric and magnetic fields. P"“"’ ° m'

:‘.“1‘

- Dynamics of “a:system of: particles.: - Centre: 6f mass. ' Conser-
.v'ahan ‘of :'momentum: Idea’ of :conservation: iof momentum from
Netwton’s -third. ‘law. Impulse.: Momentum  “of variable  mass
systémy 1 motionn of orocketi:  Work-—energy thtorem Potential
energy:: ‘Energy: diagrams:: - Stablé and unstable: equdnbnum Con:
servative and non-conservative forces. ' Force'as grad:ent .of poten-
tial energy. Particle collision. + Centre  -of :masé and:laboratory

framc -

Rotatwnal Dynamzc; o

Angular Momentum of a partxclc and system iof particles.
Torgue;. ,Conservation of. angular, momentum. , Rotation, about a
“fixed axis. Moment of inertia and its calculation, for rectangular,
cylindrical and spherical ‘bodies. Theorems of parallel and
perpendicular axes. Kinetic energy of rotation. Motion" involving.
bot\h trﬂmlanon a,nd mquoq. & oiisviaes agrsdy 2w 8|

O.mllatary Motion's V19 7 Al inils e st
"'Motion of a slmplc and compound peﬂdulums “'Loaded sprmg

and LC czrcuit as.its electric analog ‘Energy cdnslderatxon. 'I'im::
average of - cncrgy Damped harmomc oscﬂlator Resonance m

a hghtly 3afnped system w

Gramtatwn and: Ceniral Fiim Mbtion :
“Law ‘of grawtatwn Inertial and Gravitational mals ‘Expt.
 status™of equl\ralence of grawtatlonal ‘and ‘inertial mass Potenﬁalf

energy ‘and ﬂeld due'to spherical shell and solid ‘sphere.
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Self energy. Motion of a particle under central force field,
Angular momentum conservation, one body problem, twy
body problem and its reduction to one body problem apg
its solution. The energy equation and energy diagram. Kaplery
laws. Satellites.

Non-Tnterial ystems

Intertial rames and Galilean transformation. Non-inertial
frames and fictitious forces. Uniformly accelerating system, Physics
in rotating coordinate systems. Centrifugal and Coriolis forces.

Special Theory af Relatimidy :

Michelson Morley experiment and. its outcome. Postulates of
special theory of relativity. Lorentz transformations. Simultaneity
and order of events. Lorentz contraction and time - dilation.
Relativistic transformation of velocity, frequency and wave number,
Velocity dependence of mass and equivalence of mass and energy.
Relativistic Doppler effect. Relativistic Kinematics. Transforma.
tion of energy and momentum. Twin paradox.

Paper Il : Electricity and Magnetism

Electric Qiremis : 1
Kirchhoff’s laws for alternating currents. Thevenin’s theorem
and Norton’s theorem.

Elecinc Field :

Electric charge; conservation and’ quantization. Coulomb’s
law and superposition principle. Electric field and electric lines.
Gauss’s law. Field of spherical, linear and plane charge distribu-
tions. Line integral of electric field. Electric potential. Potential
and electric field of a dipole, a charged wire and a charged disc.
Multipole expansion of potential due to arbitrary charge distribution.
Force and Torque on a dipole. Laplace’s equations : Uniqueness
theorem. Conductors in a electrostatic field. Description of a
system of charged conductors. An isolated conductor and capaci-
tance, Method of images and its application to simple electrostatic
problems (Plane infinite conducting sheet and sphere).



Electrostatic Energy : .
o S)'!@cm- of point charges, ‘a uniform sphere, ;‘cdddm» an
jonic crystal, nucler, electric field, point charge. L o’

Magnetic Field :.
. M'agnctic force between current elements and definition of B,
P.;opert_;cs. of B Vector potentia], Ampere circuital law, curl and
div. of B. Magnetic flux. _Calculation of B for circular and solenoidal
qurreqtzf. '-I_‘orqqc on -a current loop in a uniform magnetic field,-
Maqngtx_c dipole. Magnetic shell equivalent. Forces on an isolated
moving charge. '
Elec{romagn’etic ‘Ind;uction'

A conducting rod moving through a uniform magnetic field.
A. loop. through a - non-uniform magnetic field. A stationary loop
th_h field - source moving. Faradys’s law of induction. - Curl E=
- dBjdt. Mutual induction—Reciprocity - Theorem (M,, =Mjy).
Self Induction, Energy Stored in Magnetic field.

 Diclectric Properties of Matter : .
~ Dielectric polarization and polarization charges. Gauss’s - law
in dielectric. Field vectors D and E and their boundary conditions.

Capacitors filled with dielectrics. :

Magnetic Contribution of matler :
B, H and their relation Magnetié susccptibility'aﬁd its measure-
ment for paramagnetic liquids. Stored magnetic energy in matter,

Magnetic circuit. B—H curve and energy loss in Hysterisis.

'?aper IV : Mathematics

X Sequences of real ‘numbers, convergent, Cauéhy, monotonic
and bounded sequences; subsequences, limit superior and limit inferior
of a sequence. Infinite series and their convergence. . Comparison
test, Cauchy’s root test, D 'Alembert’s ratio. test, Raabe’s test,

Cauchy’s integral test.  Alternating series and Leibnitz test. Absolute

and conditional convergence.
nd differentia-

ns of a real variable limits, continuity a
a,b) implying

. Functio _
Uniform continuity, Continuity on (

bility of functions,
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uniform continuity and boundedness. Intermediate 'value the,
‘and Tay)or’sjtheorem-analytic‘functions. Taylor’s and Mac‘lau:in?
series of elementary analytic ‘functions. Ny
Functions of two and three real variables, their continuity ,

- differentiability. - Schwarz and Young’s theorem, Implicit ﬁmct::
théorem, Taylor’s theorem. Maxima and minima. |
wp mﬁqjtiqn "aﬁd 'cxamples of Riemann integral of a boundeg
function, Ricmann integrability .of continuous and  monoton;,
*functions. Riemann integral as the limit of 2 sum. The fundamep,
tal theorem of integral calculis. Mean—value theorems.

. .Intcgratipn of. rational and irrational -funcﬁbns. Integratio,
by partial functions. Propeities of definite integrals. ‘Reductio
formulae. o -
" Paper V. : Chemistry
" SECTION A

- Bonding : . Qq’alitag,iirc approach - to Valeilce Bond Theory and
its limitations.  Hybridisation equivalent and non-equivalent hybrid
orbitals, Bents rule and applications. : | |

| Molecular orbital theory, symmetry, and overlap. Molecular
orbital diagrams of diatomic and simple polyatomic systems (O, C,

' B,, CO, NO and their ions; HCI, BeF,, CH, BCl;) (Idea of s—p,
mixing and orbital interaction to be given). =

Organisation of Solids : |
(i) Packingof ions in crystals, close packed structures.  Spinel,
' [Imenite and Perovskite structures of mixed metal oxides. ~Size effects
* radius ratio rules and their limitations. Lattice énergy—Born equa
tion (calculations of “energy in jon -pair .and ion pairs squar
~ formation), Madelung constant Kapustinskii equation and its appli
cations. Born-Haber cycle and its applications. -
- (1) Solvation energy. Packing of atoms ‘in metals, qualitative
idea ‘of valence bond and band theories. Semiconductors and
insulators. Defects'in solids. ' v
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Conductance in ionic solids, Introduction to superconducto
_ s,

(iii) Weak Chemicalforces': va
't van der Waul .
bonding.. Effects of chemical forces ‘'on m.p. ": !fo:ce;, Hydrogen

Cuordination Compounds and Inorganic  Reaction Mechanisms :

. eratal field th-co:y*-‘-mcqsurement of 10 Dq. CFSE in weak
and strong fields. Pairing energies, Factors affecting the magnitude
ot: 10 .Dq. Octahedral vs, Tetrahedral coordination, tetragon l.
distortions from octahedral symmetry. The Jahn-Tell,er ' thegore:x
,qua;e-planar coordination. Ligand field and molecular orbitai
theories,

The trans effect, mechanism of the trans effect, kinetics of

square planar substitution reactions. Thermodynamic and kinetic
stability. Zabile and inert complexes.
Kinetics . of octatedral substituipn,l reactions mechanism of

substitution in octahedral complexes. Mechanism of electron
transfer reactions (inner & outer spherc mechanism).

SECTION B

Ceneral Organic Chemistry :

Bonding in organic molecules and its effects on shape, chirality

and RS nomenclature as applied to chiral centers. Treatment of
chairality upto threc chiral centres, conformation of acyclic and

eyiic systems, conformational analysis of disubstituted cyclohexanes,

Geometrieal'isomerism and E-

a
9 nomenclature.

lecules. Aromaticity,

[lectronic displacements in organic mo
Reactivity of organic molecules. Heterolytic and homolytic fission,
Nucleophiles, electrophiles, acids and bases and “their relative
strength (including carbon acids) Addition, elimination and sub-
stitution reactions (including electrophilic, nucleophilic ~and

aromatic types)-
Arynes and carbenes a5 reaction intermediates.



* gero crossing detector.

‘Oscillator (Weins Bridge),

Digital Circuits :

r

Fnetional Grop Ghemidipy .
'Rationalisation of functional group reactivity on mechaniay,
basia of the following groups. ¢+ hydroxyl, carbonyl, caoboxyl and j,
derivatives such as ester and amide, cyano, nitro and amino. Orienty,
don effect in aromatic substitutio, polymerisation and overview o
ymers, Organic reactions as 'synthetic tools : QIliu‘en, Cannissary,
Grignard, Michael, Mannich, Darzen, Aldol, Dickmann, Perkin, et

“Paper VI 1 Linear and Digital Integrated Circuits
bt and Instruments
Basic Conceph of Integrated Cireuits =

" Active and passivc: components, discrete, component circuity
wafer, chip, advantages of integrated circuits, MSI, LSI and VLg; |
(Basic indea and definitions only)s

Opirational Amplifiars (OP-AMP) : L
Basic characteristics without detailed internal circuit of IC ,
characteristics of idey

Requirement of ideal. volttage amplifier,
operational amplifier, feedack/ in amplifier (black box approach),
open loop and close loop gain, ipverting and non-inverting amplifier

Applications of op-anips- : Matheinagical operations, addition,

multiplication, integration and differentiation, Electronic Circuits:
rectangular and triangular wave genera.

tors, (all circuit analysis based ou Kirchhoff’s Laws).

tween analog and digital circuits, binary number,

Difference be
binary to decimal conversion, AND, OR and NOT gates (realiza-

tion using diodes and transistor), Boolean algebra, Boolean equation;
of logic circuits, DeMotgan theorem, NOR. and NAND gates. |

Combinational Logic : Boolean laws and theorem, sum d

product methods of realizing a circuit for given truth table, truth
table to Karanaugh map and simplification (clementary idea).

Data Processing Circuits : Multiplexers, demultiplexer
decoders, encoders, Exclusive OR gate, Parity Checker, Read onl

Memories (ROM), PROM, EPROM. .-
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Arithmetic Circt . .
¢ Circuits :* B addn tlon o

tors (only upto eight bm)

Sequennal Cu‘cmts Fl'P'ﬂOPS-RS JK, D, clocked, .
preeset

andclur operations, rac

ﬂlperaﬂ ns, race around conditions in JK fi

slavch p-flop as bulldmg block of ”quenual dire p-flop, master-
uits.

Shift. ‘Registers : Serial-in
5 -sena] out, serial
{ Parallel in Parallel out, Parallel in Paralleledm parallel out,
4 bits). . out (only upto
2 - N
-Counters :. Asynchronous e .
decade counter. ' counten, synghranows - countess,

DIA a!:ll :/D Conversion : DA Converter : Resistive network
and bmaryl ers, accuracy and resolution. A/D converter : (Only |

counter method) accuracy and rcsolutlon Digital voltmeter,
>
- Simple apphcatxons of 355 Tlmcr Cn'cults

'El:clrom Iustruments

Simple conccpt of active and passwe transducers and  their

jmportance in ‘using electronic instru
Function generator (alrcady done with op-amp).

Power Supply : . Requirement of
source, voltage source, - half wave and full

rectifier, L and c ﬁltcrs some idea of r.pple
dc, ac and ground, horizon-

.time base generation and
pOSlthC-anatlve wave
d amplitude and. phase

wave rcctxﬁcr, bridge.

Input ‘attenuators,

eflecting system,
t of posmve

OScxlloscope
tal and vertical d

ynchromzatxon measuremen
shape, rise time and fall time, frequency an

of sinusoidal waves.

Paper Vll Physics Laboratory I

Unit 1 : Methodology
1. Measurement of length usin

s crude estimation,
d tnangulatlon method

9's’ - compliment method), ha]f adder, and 1 ad::btmcﬁqn (only

ments for vanous applications.

ideal voltage and current
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rh NI (5 AIQMMM‘M‘ ‘&W m tﬂ#mﬁg
e gk MRBs ey ‘tbr’é-amiféﬂ‘a?‘ m'

F’”f 1590% r jit ‘5‘ ")
2, 'To study the random err lri bservations,
h‘"ﬂq h*}J w!; f Al H}J-/q’;is -t W @l ) Iniy sy

At Hupmmm ufol':x generation and oml,ynin mf-s“mr iang
-nonlinear dataie.g, flow;af liguid through. a/capillary tubs A1

Upis J1 - Familiarisation with, Deviess andi Toss Bywipment g5 11,10
wrzulﬂ Famihaﬁzaticn'wnhtb%fel&tronic comporienits, 141

2. Familiarization with operation of basic meacurmg and
test”'equipment’i(power” supplies;  analog: anid: digital / 'multinwtm,
function generator and CRO). I G g

fy35:: Poitest 8 diodeiand trangistor uﬁngum(ﬂdinétmmd 'CRO.
Am{‘ aatyavoos LA umm % ,zbm yos30938 2obbal vient .t

l?ﬁtﬁmmm of speed of, sound, by, the time of flight

method.

Unit 1T : Eh“mm‘fw ’muJ 'taho;z PEC o 2(11’,1;35{’_‘5”(;(16'f’)mf i
1. To study an amplifier of given gain uing dpﬂamp 741"
in;inverting and ; mnvcnungbqonﬁgurﬁtiom o Iqoomon <bgemil,

enole il g :mxv o0 by i x 1134 tmlfz 1238 i 3900 100w
. 278" de: esign a f)recmo ¥ 4 éi i’f o given 1/0"
fﬁ’l’b‘ff‘l .“ M 'ﬂfﬂ" Y AL } 5’9“ Ll F ¢ SR 15 A prpd

spccxﬁcatlons using 74

Y, matioy leobi 1o tgsmoiisped
: ﬁ dcbt’ an ast Jl}lc 08¢t la or o? ven ‘Pécxﬁcafﬁons usmg
i 1. z‘555 i1 “f "ovow bith . vk lh we il

vM‘{ 1Yo sl sos wnm L2 Bk it

oA To,, design, 2 monostable, ossillator of given, spaifications
“P‘&‘S t‘m% Qg’, vwd s a2 ’{P Bﬂlh)ﬂ“%ff Loty bow e
W ”Uﬂii’W Measurement 'ijmu dnc)%d‘ Poliliger ronissinot oy

aantig b : #.m o fh coreid, Sk B sindd woor o meeds
‘1. " Precise mcasurcmcnt’ of a low fesistance, g
2. To calxbrate a Reustance 'Il‘glmupﬁ @turg D,vacc (RTD) to
g 15
measure temperature in a spccxﬁed range using.. e
" ‘(,F)‘&ﬂm H‘ﬁ )‘!‘ ' | | ".‘ !

(a) null method -
(b) off-balance bridge with galvanometéf"bﬁse& s#igasurement

a4l Cipebyo -
3 To cahbrate a thcrmo-couple to measurc temperature in 2

specified range using, R i e ]

i



(8,

(%)'ﬂn“u"m“hpd““ ll']hh (1]
(b) direckmensurement St SN
ntusing anop-amp. d/lﬁerence ampliﬁet

'
f(r

(In experiments 2 and 8, the measuremants luggemd h
are the

gtepmination of melting. peint of a
o St

mixtures).

Unit V Machanics o

Y e
L aviryailon gd tonin

fqlpp; ””'1;: ::tc;r;:;::t atlhtc: r:fnd;lto:::::x; :::e to gravxty for a frecly

] 9 1'
4. To determine the velocity of an o

P

bject using digital timing

QCh?‘que" A niw e sulo M G 101

Unit VI O Natore! 0 wol 10 199

TN To-investigate the, moLan,
(a) variation of memeny, of inertia. (b)

etic damping.
ddog 10 eesii 1l

of a simple or physncal pendu-
vzscouq, frictional

Jum wnth

and electro-magn
upgairt g 1orayl

9. To investigate the motion 0

Ay, ol ifves td&i ¢'the Fréed’ osc:llatlons of an LCR circ
series al’\d sarallel cthgdi«Aubmf &

LA ol ady 1o 20 qol wenl 961 '
Paper VIl ,ghqmlury Laboratory

|. Separation of cationy"and anions by

graphy.
0 g " regiralion o
(i) Manganese (111) Phosphate.

‘1iComplex: ! mblonmetncally
lents in the ab

{ coupled oscillators.

uit in

Paper Chromato-

Estimation of Mn content
(periodate oxidation).
E;l.timaq;gm‘pf axidising equiva ove complex titrimetri-
eally, (pisratign of JAE ated iadine)
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(u) Tctrammc Copper (II) sulphate and estimation of
Copper as GuCNS g‘rav1mctrlcally in the above complex.

8. Pre;iaratlon of
- (i) Aspirin, (ii) Hlppunc acid (Benzol glycine), (i) Meum
orange Or. Phenolphthalem Charactcnsatxon by mp, mmP, and
TLC. .

4. Two steps preparauons ,
© (i) 'Nitrobenzene, from benzere! punﬁcatlon of nitrobenzene
and charac‘*ensatxon by refractive index, further mtratnon

(n) . P-bromoacetanilide from amhnc

‘8. Prcparatlon ‘of Lactose and casein from nulk or lsolat;on of
caffeine from tea leaves (mp, colour tests).

6. Esumanon of glucosc, Sapomﬁcatxon value or Iodine- value |

" of afat or oil.
Mohrs’ salt thh K, Cr, O, or

7. POtentmmetnc titration of
low cost potentiometer.

KMnO, using a digital multlmeter or

8. Conductometrlc tltrauon of a solution of HCl or CH,COOH

-'w1th NaOH a direct readmg conductometer L
, 9. Determmatlon uf molecylar. ‘mass’ of a polymér by measure-
ment of viscosity. . ey B . :

10, ‘The effect of detergen
(Varlatlon of surface tenszon wit

ent on the surface ‘tension of water.
h conccntra,txon to’ be stud:ed ).

11. Dctermlnanon of the ratc law’ for one of the following

reactions. All solutions needed to be provldcd
(1) - Persulphatg—lodldc-rcactlon,( !

(i) - Iodmatxon of acetone.

kmetxcs of Inverswn of cane sugar

)

12, TO study the
(Polanmctrxcally) '

Paper Q 1: Quahfying English Courle A

-cum-workbcmk oonsxstmg of 2 selcctlon of - essays

da workbook

A textbook
students of Sclence an

and poems,'of special interest to



suffixes, antonyms etc.) )('? (word. rooyy

wherence etc.) and s, » Prefixes, infixes ang

om ;
. Prehension {ink
exercises, enge

B. Sc. (H) Part ”(

(lmwing.

Second 7,
. PaperIX “ar)
: Mathematical Ph
Complex Variables - ysics 11

tation. Dg Moive
g Moiver’s theeren. Roo

formula. - Functi

Reimann (i‘)ntljzzns of complex variables, Ex

- ditions. Analytic functi i amples. Cauchy-

tiation and integratio nctions, Singularitie .

Cauchy’s theorem .\C“ gf a function of a compl"s. iy
« - Cauchy’s int ex variable.

Cauch S ine - . ; egral formula )

" 5]; quality. Liouville’s theorem F, T e

of algebra. The Argument Theorem.’ ' Sundsimental thoorem

f
t5.0f complex numbers. Euler’s

P : )
ower series of a complex variable; absolute" -

convergence test. Taylor and Laurent seri ; absolute"and uniform
nt series. Resi -

Theorem. C . . esidue and Residue

of integrals 0:11 t_Qu.r integration and its application to evaluation

gr s»an series. Multlp_le valued functions. Branch points

and Riemann surfaces. ‘ poInts

Series Solution of Lrnear Second Order Ordinary Dtfferential Fquation :

Singular points of second order differential equations and
Series methods (Frobenius), Simple examples.

their importance,
d Laguerre differential equations.

Legendre, Bessel, Hermite an

Special Functions :
Gamma ‘and Beta functions.
Rodrigue’s

Lagucrrc‘ polynomials :
thogonality.

recurrénce relations, or
Spherical harmonics.

Legendra Hermite and
formulae, generating functions,

* Associated Legendre functions.
Bessel functions : First and second kind, generating function,
ros of Bessel functions, Orthogonality and

recurrence formulas, Z€ros :
tion integral.

Asymptotic formulas. Fraunhoffer diffrac
Series expansion of a function in terms of 2 complete set of

orthogonal functions.
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 Partial Diffecrntial Equations :

General solution of wave equati
tretched string. Oscillation of hanging chain. Wave
3.dimensions. Vibrations of rectangular and

on in 1-dimension. Transverse

vibration of s
equation . in 2-and
circular membrane.

Derivation of the equation
and three dimensional heat conduction.

of heat conduction, Linear flow.
“Two Temperature inside
circular plate. |

Laplace equation in Cartesian, cylindrical and spherical
cocrdinate system. Problems of steady flow of heat in rectangular
and circular plate. ‘Gravitational 'po'tentia'l of a ring.

Paper X : Thermal Physicb

. Kinettc Theoty of Gases :

Derivation of Maxwell’s law of
its cqui*iniental verification. Mean fre
viscosity, conduction and diffusion.
~ and Einstein’s theories and experimenta

number. Examples of . Brownian motion in physics (galvanometer

distribution of velocities and
epath. ‘Transport phenomena,
Brownian motion. - Langevin
1 detefmination of Avogadro’s

mirror, sedimentation. Johnson’s noise).

Ideal gases : Equation of state, internal energy, specific heats,
entropy. Isothermal and adiabatic processes. Compressibility and
expansion coefficient, - Adiabatic lapse rate. i

" Real gases : Deviations from the ideal gas equation. The
virial equation Andrew’s experiments on CO, gas, continuity of liquid
and gaseous state. Van der wall’s' equation. - Critical constants
‘and law of corresponding ‘states. Free expansion.. Joule-ThonipSon

effect,

Thermodynamics | “
: Zeroth and First law of thermodynamics; Reversible and
irreversible ‘processes. Conversion of heat into. wérk, ,'Carndt
theorem. Second law of thermodynamics. 'Thcrmodyhamic

temperature. Clausius inequality. Entropy. Entropy changes in
reversible and irreversible processes. Temperature-Entropy diagrams.

The principle of increase of entropy: applications.
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rhermodynamic Potentials ; iyl
mnctlon;‘-‘ MI):well relations anci ‘th:i:.lmlpy, Gibb's
, Magnetic cooli applications.
wo::w‘““ zero.  Ch e :{ haimbatie d“m'l‘)gnetinx::o Sikgarka
“ i vapour. Cl m?e Phase, equilibrium bet n, approach
and ‘ ﬁ.mn. aus ‘.‘S‘Clapeymn‘equatim 'I?ween a liquid
\ith exampies Physics, second order Phnac‘ tunhieﬁ triple point
sitions,

Helmholtz

Paper XU : Vibrations and Wave. Optics

Pibrations &
Free oscillations of systems wi
‘ ¢ ems with one degree of

L%n:f:;&?;r‘:l’fm@mn ‘Pl‘inciplc. Superpositio: of (i) ?::dm
(i) £ " me(;mc °f°‘ll‘ﬁ0n8 ; beats. System with two de’grees
Odeﬁ'Qed‘ oEn (co“r‘:ll . oscillators), Normal coordinates and normal
m e:d (;lxigy ation and energy transfer. Normal modes of N
c?\lpl‘ oscil ators. Normal modes of stretched string. Energy of
vibrating string. Plucked and struck strings.

Waves

W‘}'? eqpttion. Traveling waves. Planc and spherical waves.
Superposition of two: harmonic waves, Standing waves on a string.
Superposition of N harmonic waves. Pulses and wave packets.

Acousties :
Reflection, refraction and diffraction of sound, acoustic impe-

medium, production of ultrasonic waves, measurement of

dance of a
principle of Sonar system.

frequency and velocity of ultrasonic waves,
Acoustic of halls.

Wave Optics
Light Waves, Electroma

and Interference &
endent sources of light. Demonstration of

Interaction of indep tion
interference by Lloyd’s mirror and Fresnel’s ' Biprism. Classification
in terms of division of amplitude and division of wave front
Michelson’s interferometer:

Theory of Partial Coherence. Visibility of fringes. Coherence
time and coherence length. Spatial coherence.

gnetic nature of light waves.
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Interference in thin films. : Parallel and wedge shaped films,
Fabry-Perot interferometer.
Diffvaction ;

Kirchhoff’s integral theorem and Fresnel-Kirchhoff’s integral

formula. Fraunhofer and Fresnel diffraction. Fraunhofer diffraction
ar and eircular aperture. Multiple

patterns of a single slit, rectangul .
ddit. Plane diffraction grating. Resolving power and dispersive
power of a plane diffraction grating.

Fresnel’s integrals. Cornu’s spiral. Fresnel diffraction pattern at
a straight edge, a slit and a wire.
Holography : Principle of holography, inferfercnce between
two plane waves. Point source holograms. 7
Paper XII : Quantum Mechanics and Nuclear Physies

Particle and Waves :

Photoelectric effect. Compton effect. Franck-Hertz 'experiment.
Reduced mass correction. de Broglie hypothesis. Wave particle
duality. Davission-Germer experiment, Wave packets. Two slit ex-
perimeat with electrons. Probability. Wave amplitude and wave

functions. Uncertainty prenciple.

Qrentum Mechanics : ~ |

Basic Postulates and formalism ¢ Schrodinger ‘equation, wave
function, eigen values, probabilistic interpretation, conditions for
physical acceptance of wave functions. Free particle. Time indepen-
dent Schrodinger equation, stationary states, Particle in one dimen-
sional box, quantization of energy.

Scattering problem in one-dimension : Reflection and trans-
mission by a finite potential step. Stationary solutions, probability
current. Attractive and repulkive potential * barriers. Quantum
phenomena of tunneling. Spectra for a square well. ‘

Bound state problems : General features of a bound particle
system. One dimensional simple harmonic oscillator. Particle in a
spherically symmetric potential. Orbital angular momentum and
azimuthal quantum numbers and space quantization. Physical



21

signjﬁ.m- Radial ”hti(ms axld .
Hydrogen atom. ; principle quantum number.

Atoms in electri :
Gerlach cxpmme:&gr;nt:l ic ficld : Electron spin. Stern
moment and energy i ' angularmoMmm,muc ]
o gpion el g gt
Zeeman effect. Spin-orbit coupling. Fine viewpoint.
momentum. + Fine structure. Total angular

' . 1;1 oy atoms Pauli exclusion principle. Many

parnda ; duncns'. tonal box. Symmetric and anti-symmetric
wavc.ﬁmctwns. Atomic shell model and periodic table. Spectral
potations for atomic states. Vector model. LS and JJ coupling
Doublet structure of alkali spectra. Empirical evidence of multipl .
Selection rules. . P

Nueleus :
Properties : Mass, size, angular momen i
. . ? ? tum’ nm
binding energy, stability , pmihen®
Models : Liquid drop model. Mass formula. Shell Model.
Nuclear forces. , ,
Radioactivity : Law of radioactive decay. Theory of successive
dioactive series. Theory of alpha

radioactive transformations. Ra
hypothesis. Gamma-decay.

decay. Beta-decay and Neutrino

Paper XII : Mathematics

Sequences and series of functions of a real variable. Pointwise
and uniform convergence. Weirstrass M-test. Uniform convergence
and continuity. Uniform convergence and differentiation. Uniform
convergence and integration. Weirstrass approximation Theorem.
Power series and their convergence and ~ uniform convergence.
Definition of exponential, logarithmic and trigonometric functions by

means of power serics.
ence. Comparison,

Improper integrals and their converg ;
Abel’s and Dirichlets tests. Beta and Gamma functions and their
under the sign of integration.

properties. Differentiation
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ettofrlos  Laibadl crntioaiyle

S.“F#,’M:." Iy g bog

. Probability : Classical, relative frequeney and . aniomatly
approaches to. probability.  Theorems of total and eompound
probability;: 'Conditional > probabilieg: lindeperidetit veniti, ' Bayes
theorémi - Rendom variables. !/ | Discrete’ and' cdntintibus random’

_ variables distribution function. ! Expebtation’ of & ':‘h‘ﬂdépi' varidble,’
. Momeats, moinent generating' function''a nd'' probability' generating

function.

o113 Discrege and continuous i distributions Binomial, ' Polwion,
Geametric,. i1 Narmal , and. Exponeritial . distributions; ' ‘Bivariate
distribution,\conditional.; distribution /iand ‘marginal distribution:’
Correlation jand, regression ffor . two: Variables only, ' Weak: law of
large  inumbers, 1> Central - limit ‘theorem ! for. "independent ' and/
identically distributed random variables. ’ aobi e il

Statistical inference: Definitions of random sample, Parameter

and statistic. Concept of samp_lin‘g distribution and standard error,
FRE R0 SN (5290 1o SAPPORV QTR BN TR PRIV A AR SRR M |
Sampling distribution’ of mean variance of random sample from @

normal population. Tests of significance based on t, F and chir
r'\!.'ii-"“'

el fadn 1H .mu;n.l
woainl seslan ]

square distributions, o1

Paper XIV-Oo‘mpum-lFunﬁlu?rutql an_c‘ Prggummla'
TR R0 AR L IR PETR TN I ' f.‘vn HF R AR ERETE T A R A IS YR ST
sdcrifa) i Basic:camponents ‘of ia computer system; i their - function
and inter-relation; types of comptiteri1systernsy: number- bysterms’
(binary, octal ‘and hexadecimal) and arithmetic; internal . data

representation; integer. floating: paint. npmbers.

-1 Datastorage; scmiconductor, main; memery; gacho, memory |
magnetic, tapes/disky;; data; organization ., methods; = Read/Write,

operations; floppy, disk; optical disk and CD-ROM. /...,
i ""\‘_‘V‘[I‘fipi.xft/q‘fz't’pu‘t_'n"déi&iceq:’ tape/disk/diskéttes ' VDU; ' lightpen;
mouse & “joysticks; 'MICR, OMC, 'OCR; ‘serlal, Tine and .page.
gt ‘V"‘kl,{‘;"’ ;".3 .,“p‘i H ! .h'll-“‘l" \ )‘ ’:' riterd "‘\"\

\!L'

1NN A IR IG T
' Vb t ¥

. printers, o
i ) . . i ‘l,|« R TADTE i B8 T 1]
o chrqprocessor Architecture: processor organization; registers;
m&uctgon t;ycle 3 igisrtrucﬁon sets;’ instruction’” types;' 'ALU and
Control 'Unit" Characteristics "and' fiinctions (Thte/’ ' 18085/8086 "
microprocessor may be' used for illastration), 1/ 1ine il
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] ﬁo(bc)har Problem solving and Pascal Programming: Algori
w ts; ede : . ‘
structure programmm? :ﬁn'."m and  development conceuut:b‘
e g,ts : i::mm; constants and vm-iatl:lmt
c. W. tements; ut commands; ’
interative structures; data structures-arrays recordsmw -
sub-programms; recursion. . ', =y e

(c) Numerical Computation

Truncati :
overflow and ::d :‘;‘1 r“::zﬁ" ermrs& ; ;b floating point computations;
. : -» single ouble as . .
analysis and stability considerations. precision arithmetic; error

N - - - & . 3
o un;ex:ical differentiations and integration; numerical differen-
" ’o ata. and funections; quadrature rules trapezoidal,
impson’s and Gauss-Jacobi; choosing quadrature formula.

; S?luﬁon of O.D.E. : Predictor-Corrector method; error
cstlmatlo.n & stability; Runge-Kutta second order method ; ];ractical
error estimation; step-size strategy; comparison of Runge-Kutta
& Predictor-Corrector methods. Solution of linear, nonlinear
equations : Simultaneous linear equations; Computation of .eigen
values & eigrn vectogs of matrices; error considerations and con-

vergence.

Paper XV : Physics Laboratory II

Unit I : Familiarisation with Devices
1. Measurement of focal length of lenses, combination of
Jenses. Familiarization with eye-pieces.

9. Familiarization with spectromctei'. Schuster’s focusing.

3. Fumiliarization with ballistic galvanomieter.

4. Investigation of factors which affect induced voltages in a
coil using 2 CRO. : '

5. Investigation of factors which determine secondary em{

and current in coupled coils.

T R I——
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UNIT Il : Meassriments i Waves and Opms
1. Determination of resolving and dlspcmve power of

dispersing devices ( (i) prism and (if) diffraction grating)

9. 'Measurement of intensity using photo-sensor and lam in
diffraction patterns of single and double slits. :

3, Measurement of a small thlckness using interference.

4. Measurement of refractive index of transparent and
opaque llqulds using total internal reﬂect:on

5. Determination of Cauchy’s constants.

6. Determination of an unknown wavelcngth using (i) prism
and (ii) dlﬂ'racuon grating. ;

UNIT Iil : Measirement of High Rmstam and Charge
1. Determination of diclectric constant.of a dxelectnc placed
inside a parallel plate capacitor using ‘Ballistic galvancmctcr |

2. Mesurement of charge by_determination of time of impact.
3. Measurement of resistance by methods of leakage.
UNIT IV : Moasuremeot beclf Inductance and Mutual Inductances

1." Using Absolute method
2, Using A.C. Bridge.

UNIT V : Measurement of Temperature
1. Determination of heat conductnnty of a good conductor by

| Angstroms methods

‘2. Determination of heat eonductmty of a bad conductor
(Lees method. Use of heating clements in preference to  steam
recommended).

Pcper XVI: Digiul Electromics, Microprooesurs and
' Computers Liboratory

Unmit I Combinktional Logic o ’ \/
. Verification and design of AND, OR, NOT and XOR

gates using NAND gates,



20

g, To design . combinationg) 1og
“\n'h table. ‘ gic

o convert a Boolean eXpremion jn
. ! o J
and quemble it using logie gate 1y, % logle gate ey

Ystem (i specified

4. 'To minimize a given logic cipgyj,

5. Tostudy TTL ICy  (Binary degoq
gchmitt trigger). -

5. To design & seven segment display driyer

Tesegment decoder,

it ¢ Aritkmatic and Logic Units (ALU)
(Building of basic ingredients of ALU)

1. Halfadder, Full adder, 4 bit binary adder

‘ddﬂvgl:aﬂalf subtractor, full subtracto;, adder-subtractor using full
Unit €I :  Flip-Flops, Counters and Shift Registers :

|, To build Flip-flop circuits using ‘elementary gates (RS,
Clocked RS, D-type, JK flip-flop).

9. To build a 4-bit counter using D-type flip-flop.

3. To make a shift register from D-type flip flop.

4, Serial and parallel shifting of data.

Uit IV Analog|Digital Conversion
I, To design an analog to digital conveter of given specifica-

tions.
2. To design a digital to analog converter of given speci-
fications. '

Uit V: Familiarisation with the
1. Use of hardware.

2. Use of registers.
Unit VI; Elements of Machine Language and Pascal Ptogrmdnirrtznf y
I, Addition and subtraction of numbers using dirc

indirect addressing modes.

Microprocessor K it
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Multiplication by repeated addition.
Division by repeated subtraction-
Other algorithms multiplication and division.

Handling of 16-bit numbers.

Use of CALL and RETURN instructions.

Block data handling. ,

Other exercises (e.g. parity check ctc.)

Programming exercise based on computer course. (a)
Programming exercise based on computer course. (b)
Progl"amming cxcrciscv basoci on computer course; (c)

10.
11.

B.Sc. (H) Part III (Third Zeor)

Paper XVII : Mathematical Physics 11

Linear Vector Spaces and Maltrices :
Introduction to groups, rings a’ndvﬁclds.

Vector spaces and subspaces. Linear independence-basis and
s, Linear transformations. Algebra of linear transforma-
- Isomorphism.. Representa-

Transpose of lincar

dimensio
tions. Non singular transformations.
tion of linear transformation by matrices.
transformations.

ial matrices: Hermitian ‘and Skew-Hermitian,
orthogonal and unitary matrices. Similarity
adratic forms. Trace of a matrix. Caley -

Spec symmetric
and anti-symmetric,
transformations and Biqu
Hamilton theorem. Function of 2 matrix.

Metric spaces. Inner product and metric concept. Dual
vector spaces. ’ ;

Sturm-Liouville’s theorem.

Cartesian Tensors : . |
‘Transfornration - of . coordinates. - Tensorial character of the
anti-symmetric  tensors.

physical _quantities. ‘Symmetric and
Contraction and differentiation. Pseudotensors... Kronecker and
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alternating tensors, :
tensors.  Stress and Detcrmmams using highe
e F § and strain tensor Elastic'tyg gkl alternating
) 1ty tensor,

Integral Trangform :

Fourier tr . ;
Cosine T ramsfo‘rxrtl nsform :  Fourier  integral theorem Sit
i s.. Convolution theorem. Solution f. ey
' tion of one dimen-

ional diffusion s
s and wave equation, Heat flow i ; |
semi-infinite rod. w in an infinite and

Step function and Dirac delta function

‘ Laplace transform: T ‘
derivatives and integrals, U';;:n:::;mfunzt;ionelcmpen.my f“-mt‘ims'
Translation, substitution sid. cenvoliton the;rc I:nq;hc functions.
forxtl (Bror'nwich integral). Solution ‘of first antl :evcrs:l tra:l)s.
ordinary differential equations with cbtxstartt coefficients :.cl)::i _f’f (I,r
tancous first order ordinary differential equations. Sol ﬁs;mu "
partial differential equations. : ution, of

Evaluation of integrals using transform.

' Matx:ix‘ Algebra : Addition and multiplication. Null and
unit matrices. Singular and pon-singular matrices. Inv
matrix. Eigen values ‘and eigen vectors Diogonalization. Solution

* of coupled linear ordinary differential.

Puper XVII : Electromagnetic Theory

Maxwell -equations. Displacement current. Vector and scalar
potentials. Gauge tra_nsformations . Lorentz and Coulomb gauge.
Boundary conditions at interfaces between different media. Wave

equations plane waves in dielectric media.
Energy momentum

o_yntfng vector.
antisation of

Poynting theorem and P
Magnetic monopole (Qu

tensor. Angular momenturt.

- charge).
Polarization of e.m. wave. Description of linear, circular and

elliptic polarizatian. '
t a plane interface

Total internal reflection:

Reflection and refraction of 2 plane wave 2

between dielectrics. Fresnel {ormulae.

Brewster’s angle.

erse of 2

- e >
el
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Waves in conducting media. Metaleic reflection (norma)
1ncidence) Skin depth.

Wave guides. Coaxial transmission line. Modcs in a rectangular
wave guide. Energy flow and attenuation in wave guides. Resonant
cavities, J

Planar optical wave guides. Planar dielectric wave guide

_ condition of continuityat the interfaces, phase shift on total refection,
eigen value equations, phase and group velocity. field energy and
power transmission. Optical fibre—Numerical aperture, step index
and graded index smgle mode and multiple mode fibres.

- Propagat:on of e.m. waves mamsotropxc media. Symmetne
nature of dielectric tensor. Fresnel’s formula. Light propagation in
uniaxial crystal. Double refraction. Nicol prism. Production of
circularly and ‘elliptically polarized light. Babinet compensator.
Analysis of polarized light. o

_ Maxwell’s equations in Microscopic media (plasma). Charac-
teristic plasma frequency. Refractive index. Canductivity of an ionised
gas. Propagation of electromagnetic waves in ionosphere.

Paper XIX : Statistical Physics

Classical Theory of Radiation : Kirchhoff’s law, Stefan’s Law,
Wien’s Displacement Law, Planck’s Law.

- . Classical statistics : Entropy and thermodynamic probability,
Maxwell Boltzman distribution, Partition function, Thermodynamic

. functions of finite number of energy levels, Negative temperature,
Thermodynamic functions of an ideal gas, Classical entrupy
expression, Gibb’s paradox, Law of equipartition of energy and its
application to specific heats, spemﬁc heat of hydrogen. Ortho and
para hydrogen. ,

- Quantum Statisiics : Bose-Einstein and Fermi-Dirac distri-
bution laws, Calculation of the thermodynamic. functions of an ideal
weakly deganerate gas, strong degeneration, Calculation of the
thermodynamic functions of an ideal Bose gas, Bose-Einstein conden-
sation, Propertics of lxqmd He (qualitative description), - Radntxon ‘
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as & §8S of photons and Bose’s deri
yadiation energy, radiation prmurc.vatmn of Planck’s Law, Flux of

Laser @ WOl‘king princi

k. s ", plc Thermal TS T

‘I'mnfxple ?f deta;l?d balance, Ei;ls.tcin A an;q;‘tbnun‘n of radiation,

Jjon inversion, optical pumping, Two level and t I:eiicll:vm;’ Popula-
: - el system.

" Fermi energy : Thermod .

) dynamic functi . -
clfctron gaf, Free e:lectron model for met ;11 n:tzli'; %f an l,dq!l fermi
Rxc.hardsonvs equation of thermal ionisatio;; PR ) ¢ heats of metals,
white dwarf stars, Chandrasekhar mass limi.t S fermi. gas,

Third law of thermodynamics : . Absolute definiti
grophy, consequences ofthe thitd: Taw, tnattainabils :n of en-
! i tainability of absolute

z€ro.

!
Paper XX : Physics of Materials

, Cfiyslal Structurz :
* Amorphous.and crystalline materials. -

| Lattice traalslation vectors. Latticf. with a basis _central and
q_?n-cental elements. Unit Cell, reciprocal lattice. Types of lattices.
(rystal Diffraction : Bragg’s law Diffraction of X—rays. Defects in-

rrystals.

| X-ray Diﬂ'ractom_cter——Measurcment of lattice constants.
 \ilementary Laliice Dynamics © =~ |
Lattice vibrations. Linear monoatomic and diatomic chains.
optical phonons. Qualitative description of the
ghonon  spectrum in solid. Brillouin zones. Einstein and Debye
tleories of specific heat of solids. T*law.

Tielectric Properties of Materials |
al electric field at an atom. Depolarization

dipoles inside a cavity.

! Polarization. Loc
fild, Lorentz fields of

.Die'lectric constant
plarizabil_ity, Clausius-M

eectronic polarizability.
Sllmier’s relations. Orientational polariza
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~ Debye equation Complex dielectric constant, dielectric constant
and loss. Conducting and dielectric sphere in a Uniform field.

Qualitative discussion of pyroelectric, piezo-electric and’ ferro-
clectric properties of materials. e '

, Mcasuremcnt of dxelectrxc constant and loss, and P-E hystctcsxs :
loop in ferrocleotncﬁv ‘ '

Magnetic Properties of Mamr

Response of substam,es to magnetu, field. Dia, para and fem
and ?e‘x% agnetic matenals Langevin’s theory of dia-and para-
magnetic domains. agnets . and Ferrites. . Measurement of

~_ magnetic permeablhty and B—H hys /)
£

Elementary Band Theory : |

Kronig Penny model.  Band gaps. -Conductors. Semicor-
.ductors and Insulators. P and N type semiconductors. Con-
_ductivity of semiconductors, mobility, Hall effect. Measurement o
| conductwlty (Four probe method) arid Hall coefficient.

Supmondummty
_ Experxmental properties; Meissner effect. Type I and typé,
11 superconductors. London Equations. Penetration depth. Flux\

quantization. .

Paper XXI : Electronic Devices—Physics and Applications !

Electronic Devices : Historical background, vacuum tube
diodes and triode. Construction and. characteristics. p, Tpy and
g, of vacuum tube triode.

Basic Semxcondnetor Physics, p and n type semiconductors,
energy level diagram, conductivity and mobility (Only basic equa
_ tions, detailed physics in paper XVL), pn. junction Fabncatxox
(simple idea), Barrier formation in pn junction diode, curren
flow mechanism in forward and reverse biased diode (recombmat:on
drift and saturation of drift velocity). Derivation of mathcmatlcai
cquations' for barrier potential, barrier width and current.

Smglp pn Junctnon devices (physical explanation,, curren'
voltage charactcnstxcs and one or two apphcatlon) ; (two terminal
A i
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devices) rectifier diode, zener diod '
and varactor diode. &hm uﬂrﬁn::l ISLOi;u:Io@e, LED, solar cell
wansistor (FET), definitions of , r, and ) Jucton id el
tor (UJT). ’ 8= )Unijunction transis-

Two junction devices : p-n- . .
mechanism of current flow, ac;’t.ive’,’ ‘::dm; :n: zm’ phy.mal
transistor in active regions and equivalent circuit. T ndn iy
valent of a black box circuit, Thevenin and Nort;)n th:or . 32‘:
mum power transfer theorem, z, y and h parameters Jid alent
circuit of a triode valve, FET and BJT in active linear ,”;qo:w

Amplifiers : Only bipolar junction transistor. CB, CE and
cC COnf.igurations, biasing and stabilisation circuits, Q,-p”oint equi-
valent circuit, input impedance, output impedance, voltag,é and
current gains. Class A, B and C amplifiers definitions. RC ct;upled
amplifiers (frequency response, Bode plot, amplitude and phase).
Tuned amplifiers, power amplifier (push-pull circuits).

Feedback in amplifiers : Voltage and current feedback, effect
of negative and positive feedback on input impedance, output im-
pedance and gain, stability, distortion and noise. !

Oscillators : Barkhausen' criteria, Hartley, Colpitts, RC and
crystal oscillators. ‘

Multivibrator and Sweep circuits :
bistable and monostable multivibrators,
brators (Deviation of time period). Simple
using transistor as a switch and UJT. -

Basic concepts

Basic circuiis of éstable,
details of astable ml_;ltivi-
idea of a sweep circuit -

of amplitude, fre-

Modulation and dctcctioﬁ : |
quency and phase modulations, and pulse code modylation -and
circuit of amplitude modulation and

demodulation, Detailed |
balanced detector, modulation and demodulation of optical waves
(clementary idea of optical communication). [
' |
Paper XXII (Option—1): Modern Chemistry
Qpuanium Chemistyy | . , | |
A review of ‘Schrodinger equation, q'uamuin mechanical ope-
miltonian operator). ‘Solution of ' Schro nget equa-

rators (eg. H2

|

)
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tion for single particle systems. ‘Electron spin. Pauli exclusion
principle. '
of polyelectronic systems (atoms and
m. -Self-consistent ficld method (quali-
theorem-its statement and use.
d Molecular Oribital appro-
+and H, molecules. Valence

Quantum mechanics
molecules). The Helium ato
tative account). The variation
Chemical bonding. Valence Bond an
aches. Thc L.C.A.O. treatment of H,
Bond treatment of H,.

Bondihg' in heteroatomic diatomic molecules (eg. HF.), triato-

mic molecules (BeH,, H;0), polyatomics (NH,) Il-electron theory
- (Hucke! theory) for conjugated systems (eg. Butadien). .

Molecular Spectra :

' Electromagnetic radiation, the
es in molecules (translational, rotation

quantization of different forms
al, vibrational and

of energi :
electronic). ~Interacticn of electromagnetic radiation with molecules;
various types of spectra, Born-Oppenheimer approximation.

" Rotational Specira

- Rigid rotator
lines and dg:tcrmination
Isotopic subﬁ)titution.

Vibratiena! W‘ 2 | G

" Vibeational energies of diatomic molecules, zero-point energy.
evaluation of force constant and stiffness of the bond. Amplitude
of diatomic molecular vibrations, Anharmonicity, Morse potential.

Dissociation energies. Concept of gmup'&eq;zencies.

Intensity of spectral

model, rotational spectra,
‘djatomic molecules.

of bond distance of

Raman Speciry. | ok
{-° ¢ » . .
| Raman effect, rotational Raman

. (Qualitative Treatment). .
spectra, Vi rational Raman spectra, Stokes and "an‘tistokcs lines
and their ij:lemity dlﬁ'u-enc@ Rule of mut;ial'exclmion. '_ :
" Elestronic Spﬁctn_':

|
ic. transitions. Single 2nd
Dissociation and



33

predissociation, Calculation of
using free electron mode} (pasticle in a box). " phma
NMR : Principle, Larmor i
' ciple, precession. Chemical shi
r.csolutwn spectra, and scales, Spinspin coupling znd‘l;h::h“r:lz-
tion spectra, (Interpretation of PMR spectra of A-X organic
molecules). e

ESP : Principle, hyperfinc structure, E i
. , ESR of simple radicals
(methyl radical, Vanadyl ion). ’ ’

Paper XXII (Option—2) ; Bio-Plysics

| Intra and intermoleculér interactions ; Forces responsible for
molecular conformation e.g. Hydrogen bonds. Jonic interaction.
~ Van der waals interaction, Hydrophobic interaction, Interaction
‘between structural umits. ‘
Protein structure : Amino acids, Peptide bond, primary

secondary, tertiary, quarternary structure - of protein, Principles of

protein folding, Enzymes.
imidine bases, sugar,

Nucleic acid structures ° Purine and Pyr
nucleosides and nucleotidcs, RNA structure, DNA—-‘-—the' genetic
material, DNA structure and conformation, polymorphism, super-
coiling of DNA,’ linking, twisting and 'writl}lng brief ideas. - The
phemwn of cooper’ativity, Helix coil transitions in nucleic acids

and proteins. "
Biolpgical Membranes @ Basic

structure, Lipids, Micelles and reverse Hes,

structural : determinarits of bilayer formation. Phas

bio-membranes. Techniques 10 detect phase fransitions &.g. scanning .
colorimetry etc. , g

Elements
transport, Active and
Membrane poten

micelies, Bilayess, Liposomes,
e transitions in

Membrane

of non-equilibrium thermodynamics,
of transport

passive transport, (oupling'
tial, Basic ideas of cybernetics.

action. nucleoproteins.
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Non-linear Dynamic Processes : Non-linear systems, criticy)
_ points, stability, limit  cycles, bifurcation theory. ﬁ'“tocatalytlc
systems, Lotka  Volterra equation and its application in ecosyste,
analysis, Oscillatory reactions in biology.

Prebiotic Evolution : THeorics and models, Eigen’s hypercycle,
Kimura’s ideas, nonlinearity and biological evolution.

Blologncal spectroscopy : Quantum physics of chemical bong.
_ing, Molecular orbitals, Absorption spectroscopy, Infrared and
Raman spectroscopy, Fluorescence spectrescopy. Light scattering in
Biology, X-ray crystallography in- blomolecular structure dctemuna-

tion. NMR, ESR, CD-ORD.

.N'mubzoplgyszcs s
_Biophysics = of pcrceptlon : Brain structure and Function,
Neuroncs, Excitation and transmission of impulse, Information
: proccssmg in brain.- Fundamentals of sensory transduction systems
in cells, mechanoreception, chemorcceptlon, photoreception, electro-
‘reception, Gcoblophvsxcs .

Appllcatlons and Current Trends in Biophysics : e.g. Bio-
mechanics, Medical blophyslcs, various kinds of instrumentations.

Blosensors, drug dchvcry, use of 'sotopes
Paper XXII (Option-3) : Economics

I Mzcrocconomzcs i ;
. The' Theory of Consumer Behavmur
: , # |
Utility Function and “Demand’ Function, Substitution and
Income Effects. The Slutsky Equatxon, The Theory. of - Revealed
Preference, Consumcr $ Surplus The Expenditure and the Indirect

Uhhty funl.tlon, !

2. The Theory of the an

The production Function, Constramed output maximization
and COst nnmxmzatlon, Cost Function, The Short Run and the Long

Run.
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8. Market Structures ;

Perfect Competition, Monapol
Duopoly and Oligopoly. Ys Monopolistic Compeyy
on,

4. General Equilibrium Theory

The existence of Equili
\ A lbr‘ .
Equilibrium.  Fuibrium, Stability and Uniquen ‘
ess of

5. Welfare Economics :

Parcto Optimality and th '

° . ! e EfﬁCien '

Social Welfare Functions, Utilitarianism a:: Eofhl: iet!‘fect Competition,
e

1. Magroeconomies :
1. National Income Accounting :

The con cepts of Gross National '
' Product. Net Nati
and other macro ‘aggregates’ Real and Nominal GN;tloml Product

2, ,Tbe Simple Keynesian Model :
ilibrium level o' and Ovitpil |
F‘,q rmm lgvcl of Income and Output, The Consumption
Function, Saving and Investment, The Multiplicr.
3. Money, Interest and Income :
The Product Market and the Money Market Equilibrium, The
of Monetary and Fiscal Policy in Macroec nomic Management.

Role

4, Macroecgnomics in an open economy :
Trade and Capital Flows under Fixed and Flexible Exchange
ch to the Balance of Payments, Deva-

Rates, The Monetary Approa
luation. | |
. .Econo;mm'cs © e ; o

i g  Problems of Estimation and Inference in the - Two Variaf:lq
Linear Rlegression Model. Y

2. Multiﬂef chrcssionféstimation and interpretation tests
and /tests of the Gc_neral Lmear Hypo;hesis, |
- e classical assumptions :-multicollinearity

3. Violations of th
ticity.

serial correlation and heteroscedas
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Paper XXIII : Physics Laberatory I

Magnetic field and related pmmums

Unit I+ Measurement of
B and 'its variation in a

I. Measurement of field strcngth

solenoid (determination of dB/dx).

«9. Determination of the B/H curve using Ballistic galvano-

meter.
3, Determination of magnetic suscepublh
solids.

Unit 11 :  Measurements of .rpcctra

I. Determination of wavelength of H-a emission line of ‘"hydro-
gen atom.

5. Determination of absorption lines in the rotational spectra

of iodine vapour.

ty for llqmds and

Umt Il : Dmrmmalwn of Fundammtal constant:

1. Determination of Boltzmann constant by studying forward
characteristics of a diode.

2. Determination of -e/m by method .of magnetrc focusing or
bar magnet. )

3." Determination of Stefan's constant.

Unit IV : .Measurements in solid state Physies

1.  Measurement of resistivity as a function of temperature for
a Ge crystal using four probe method (Temp. R.T to 200 C) and
determination of cncrgy gap.

9. Determination of Hall coefficient of a gi(ven sample.
3. Measurement of PE Hysterisis' of a ferro-electric ‘crystal.
4. Measurement of magnetic susceptibility. |

| Unit V Mmcllamous

| 1. Polarization of light by snmplc reﬁccuon (determination of
variation of percentage reflection and degree of polarization with
angle of incidence).
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2. Determinati .t
3 ation of specific rotation for a
/3. Study of elliptically polarized light (sogir) solution:
4. Diffraction using wltza Sl

Paper XXIV : Physics Laboratory IV

Unit I :  Powsr supply
A ctor . .
using hatf or full wave or bridge r em?:e‘”:‘ supply of given rating
2. To mvemgate the effect of filters.
. 3 To IWte ’hnple ,egul'
tion
using zener diodes and voltage e C:nd stabilization: circuits

Unit 11 :  Transistor Applications
1. To study the various transistor biasing configurations. .
9. To design an amplifier of 2 given gain.
3. To desxgn an oscillator of given spec1ﬁcatxons

4. To study the characteristics of FET and .design a common

source amphﬁer

Operational Ampl ifier based Eupertments

Unis 111 :
an op-amp . as an integrator and

1. To investigate the use of
a differentiator.

2. To deugn an analong circuit to sunulate the solution of a
ﬁut[second order dlﬁ'crentlai equation )

{3. To design an op-amp oscillator.

Unit IV : Modulafion |
1, To study. amplitude modulation.
9, Tostudy a crystal rectifier. -
3. Pulse Wldth/pulsc posmon an

using 1C’s.
Unit V Multivibrator and swu[ofcircuits
1, To study the - characteristics of

relaxation oscillator.
' ok

4 pulse amplitude modulation

UJT and design 2 simple.
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2. To design an astable multivibrator of given time period

(ms order).

3. To design a sweep of given amplitude and time.
-\ Unit VI: Transducers .
1. Determination of coupling coéﬂicicnt of a piezo-electric -

crystal.

2. To determine the characteristics of p-n junction: 'of solar

cell.
3. To study the characteristics of a photo-diode.
Onit VIT: ¥ Naborks, ™ "k )
1. Verification of Thevenin, Nortan and Maximum Power
~ Transfer Theorems. ‘

9. ‘Measurement of input and output impedance of an
unknown network and making equivalent T and = circuits.
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