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THE COURSES OF STUDY FOR

B.Sc (HONS.) PHYSICS
EFFECTIVE FROM THE SESSION 1996-97

The Integrated B.Sc. (H) Physics programme will be of three years
duration. The theory and practical examinations will be held at ihe end
of each year in April/May. There will be six theory papers and two
Practical laboratory courses each year. In addition, there will be a
Fualifylng English paper in the first year. The final division/rank of a
student will be determined by taking into consideration the marks in 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-thirds of all theory papers (12) and laboratory papers (4) are
from the main discipline, viz. physics, and one-third of theory papers (6)

and laboratory papers (2) are from other disciplines; there is one paper
of quallfylng English.

The courses of study and examination scheme for B.Sc. (H) Physics -
shall be as follows.

“Papar Title Duration Maximum
No. | (Hours)  Marks
First Year (Part )
| Mathematical Physics | 3 50
| Mechanlcs 3 50
[ Electticitty & Maghetism 3 60
N Mathematic4 | 3 50
v Charnigtty 3 50
a 50

L Lineat & Digital Integrated
Clteuits & Instrutients

VIl Phyalea Lab |
Vil Cheilatry Lab B
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Engllsh (quaHiylngf

Second Year (Part )

Mathematical Physics Il

IX

X Thermal Physics

Xl Vibrations & Wave Optics

Xl Quantum Mechanis and
Nuclear Physics

XIl Mathematics |l

XV Computer Fundamentals and
Programming

XV Physics Lab. Il

XVI Digital, Microprocessor &
Computer Lab.

Third Year (Part Ill)

XVIi Mathematical Physics 11l

XVIl Electromagnetic Theory

XIX Statistical Physics

XX Physics of Matetrlals

XX Electronio Devices . Physics
and Applications

xxIl  Any one of the followihg

() Modern Cheftiistty
(If) Blophyslcs
(Ill) Eohotmics

wxlll & Phiyalos Lab 1l &IV

UXIV

(Ineluding Project)

il Total of 11 aid 1| yedt fiatks

3

Total Marks *

3
3
3
3

———

Total Marks

CJC:JCJCJCJ
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a
4

Kb

Total Marks

100
450

50
50
50
50

50
50

75
75

450
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50
50
50
50
50

50
50
60
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160
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RGN
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| "::rku“obtalned Inithe qualltying paper shall not be counted fot
datermining the aggregate score or division/tank of the student,

Optilon to Students

A §tuden has the option to offer any one of the papers listed under
paper ho. XXII. No paper shall be offered unless the numbers of students
opting for that particular paper equals or exceeds five. Every college shall
offer Modern Chemistry and one more option out of Biophysics and
Economics.

Remarks on Examinations

1.

d.

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

Students in each theory paper will be required to answer five
questions out of which one question will be compulsory with
different parts coveting the entire course and disigned to test
application and understanding. There will be some internal choice
In compulsory and other questions. The other questions will be
distributed over the entire syllabus. In those papers where the
syllabus Is divided into 4 units, one question must be attenipted

from each units.

Ih each labotatory papet the students will be tequired to do ohe
expetiment al the time of exammination and appear in a written
lasl. Different expetiments can be merged ot some patts of long
axperiments deleted 1o make the experiments roughly of the
adite diffleulty level at the time of exarination

a0t yeat labotatory papers VIl VI, XV and XVI

In firal and
expetiments out of

altitlents will be requited 1o o at least teh

Ihe algyeated sl dlalribited ovet differatit units

Ihikl yesr laboralory papers ol and XXV will fun together The
aliitlents will Te tejited] to petor aletiet expoiiisnta (elgh
I sl e dlaltibtited ovet differeit tiita) along with s eor

Billaeity et
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There will be a written test (objective/short answer) baseg
laboratory experiments and general experimental techn,
This test will be simultaneously held in all colleges separay )
|, Il and |ll years before the commencement of the Prag ‘c:
examinations on a day to be notified.

8

The question paper will be set by a board of examiners aPPainyey
by the committee of courses, which will set four to gix Dapers
that may be randomly sent to the various colleges.

The answer books will be separately evaluated in each College
by the group of examiners appointed to conduct the pracicy

examination in that college.

Students who falil to appear in the written test will not be given
any chance to reappear.

6. The distribution of marks in laboratory papers VII, VIll, XV ang
XVI will be as follows :

Written test (45 minutes duration) 15
Internal assessment including

laboratory report 20
Expetiment and viva (36 +5) 40
Total (each papet) fa_

The distribution of marks in third year laboratory papers XXIll and
XXIV (taken together) will be as follows -

Wiitten test (ohe hour duration) 20
Internal assessment including

laboratory repott a0
Exporiment and viva (30 +5) (Paper XXII1) 36
Expetiment and viva (30 + 5) (Paper XXIV) a6
Project ineluding 10 marks for vive a0

Folal 1ietha IR
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For the detalled course of qualifying English, please see the syllabus
for 'BA (Pass), B.Com (Pass) and subsidiary/qualifying English.”

Promotion Scheme and Final Resuft

" -

The present scheme of promotion and facility for repetition of theory

papers will continue in regard to two papers which can be carried 1o the
next higher class. The final division will be determined at the end of Third

year taking into consideration all theory and laboratory papers in three
years except qualifying English.
Schedule of Teaching

(a) Theory : Three periods for each theory course per week.

(b) Practicals : Three periods twice a week for each laboratory
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 the B.Sc. (H) Physics programme.

B.Sc. (H) Part | (First Year)
Paper | : Mathematical Physics |

Unit | Vector Algebra and Analysis

Review of vector algebra — addition, subtraction and product of two
vectors. Polar and axial vectors and their examples from physics Triple

and quadruple product (without geometrical applications)

Sealar and vector flelds, differentiation of a vector wrt a scalar Unit

langent vector and unit hottnal vector (without Frenet - Serret SRS

larivatives. gradient, divergence. curl and Laplacian

Ditectiohal ¢
6 sutface and volume integrals

ppsstaliona and thelt meaning Idea of lin
(4l in. Blikea and Greens theotems



O,

Unit Il Orthogonal Curvilinear Coordinates and Multiple Integralg

Orthogonal cutvilinear coordinates. Derivation of dradiey,
divergence, curl and Laplacian in carteslan, spherical and cylindricgj
soordinate systems. Change of variables and Jacobian. Evaluation of ling

sutface and volume integrals.

Calculus of Variations
Constrained maxima and minima. Method of Legrange undetermingy

multipliers and its application to simple problems in physics.
Variational principle. Euler-Lagrange equation and its application t,

simple problems.

Unit Il Differential Equations
Classification of differential equations : linear and nonlinea,
homogeneous and non-homogenous equations.

Linear Ordinary Differential Equations
First order : Separable and exact equations. Integrating factor.

Second Order 1 Homogehous equations with constant coefficients.
Wronsklan and genheral solution. Statement of Existence and Uniquetiess
theorem for Initial value ptoblems Solution of non-homogeneous
equations by operator (D) method. Particular integral. Method of
undetermined coefficients Betnoulli and Euler equations.

Unit IV Fourler Serles

Fourler setles Ditichiet conditions (statement only). Onhogonality of
Al and cosine functions Bine and coslie aeties Distiietive features of
Foutler expansions Half tange BxANsiong

Applications — Sauate wave, triatgular wave, output of full weve
teetitier aned other alinple fctisne SUMING of [1nlte aeties
Theoty of Erfora

Byatertiste il bunoong s pogg Propagation ol eifita NHHHH‘ lw (o
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prrors, standard

and proksab
case) @ eror. Least square fitting of data (linear

Paper Il : Mechanics
Unit I : Fundamentals of Dynamics

Motio ‘ ' ‘
h of charged particle in electric and magnetic fields.

morr?eyrniﬂclsdzf a system of particles. Centre of mass. Conservation of

| a of consetvation of momentum from Newton's third law.
Impulse. Momentum of vatiable mass system ; motion of rocket
Work-enetgy theorem. Potential energ. Energy diagram. Stable an(;
unstable equilibrium. Conservative and non-conservative forces. Force as

gradient of potential energy. Particle collisions. Centre of mass frame and
laboratory frame.

Unit Il Rotational Dynamics

Angular momentum of a particle and system of particles. Torque.
Conservation of angular momentum. Rotation about a fixed axis. Moment
of Inertia ; Its calculation for rectangular and cylindrical bodies; idea of
calculation fot spherical bodies. Kinetic energy of rotation. Motion
Involving both translation and rotation.

Osclllatory Motion

Motlon of simple and compound pendulum. Loaded spting, Energy
cohslderations. Time average of energy. Damped harmonic oscillator.

Resohance I a lightly damped system

Unit 11l Gravitation and Central Force Motion

Law of gravitation Ihertial and gravitational mass Potential enetgy
and feld due to sphetical ahell atidl solld sphete

Ball energy Motion of @ pafticle Undet cehitral force field  Angulat

y problem, two bedy problem and e

TTRINRIRIR LA AN pohaatvatlion, one hod
f jta aoltition The enerdy B iAo A

Vet T e body problett A

““““H '“l“""'“ '(n'ﬂm'u IHwa Qmpmtnq
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Unit IV Non-Inertial Systems

Inertial frames and Galilean transformations. Non-inertial frameg -
fictitious forces. Uniformly accelerating system. Physics in 'Otating
coordinate systems. Centrifugal and Coriolis forces.

Special theory of Relativity

Michelson-Morley experiment and its outcome. Postulates of specia|
theory of relativity. Lorentz transformations. Simultaneity and ordey of
events. Lorentz contraction and time dilation. Relativistic transformatig,
of velocity, frequency and wavenumber. Velocity dependence of mass
and equivalence of mass and energy. Relativistic Doppler effect
Relativistic kinematics. Transformation of energy and momentum.

Paper lll : Electicity and Magnetism

Unit | Electric Circuits

Kirchhoff's laws for A.C. circuits. Series and parallel resonant circuits,
A.C. bridges. Thevenin's theorem and Norton's theorem and their
applications to D.C. circuits.

Electric Field

Electric charge . conservation and Quantisation. Coulomb's law and
superposition principle. Electric field and electric lines. Gauss's Law. Field
of spherical, linear and plane charge disttibutions. Line Integral of electric
fleld. Electric potential Potential and electric field of a dipole, a charged
wire and a charged disc. Multipole expansion of potantial due to arbitrary
charge distribution Force and torque oh a dipole Laplace's equation
uniqueness theorem Conductors in an electrostatic fleld Desctiption of
A system of tharged conductors An isolated conductor and capacitance

Method of images and itg application to simple slectrostatic problems
plane Infinite sheet and sphdre

Unit It Electrostatic Eneryy

Aystam of poi thatges o e

‘ sphete a condeneer A e
thyaldl, Hiclear slectic fely DO g

B



Dielectric Properties of Matter

Dielectric
polarisation and polarisation charges. Gauss's law in

dielectrics. Fleld vectors D
and E
Gapacitors filled with dlelectrics, and their boundary conditions.

Unit Il Magnetic Field

M
Pmp;ﬂgen:gfcafor\;ce between current elements and definition of B.
. Magnetic flux. Calculation of B for circular and solenoidal

currents. T
bk BF Torque on a current loop in a uniform magnetic field. Magnetic
pole. Forces on an isolated moving charge.

Magnetic Properties of Matter :

B, H and their relation. Magnetic susceptibility. Stored magnetic
energy In matter. Magnetic circuit. B-H curve and energy loss in
hysteresis.

Unit IV : Electromagnetic Induction :

A conducting tod moving through a uniform magnetic field. A loop
through non-uniform magnetic field. A stationary loop with field source
lp'ovlng. Faraday's law of induction. Curl EdB/dt. Mutual induction -
reciptocity theorem (Miz = Mai). Self-induction, energy stored in

maghetic fleld.
paper IV ! Mathematics |

8equences of real humbers. Convergent, Cauchy, monotonic and
bounded sedquences. gubseduences. Limit superior and limit Inferlor of a
gequence. (hfinite getles and their convergence. Comparisoh test
Gauchy's root test, d' Alermbert's ratio test, Raabe's test, Cauchy's Integral

(ost. Alternating autles and Lelbnit test Absolute and conditional

pohvergence

Fihetions ol a real vatiable |Itits, pontinuity and differentiability ol

Hinitiona  Unifor pontinuity Cottitity on (@b) implylng - unform
TR [RIHIARY Al Wit ndedhess |Hterimediate valiie theoteimea attel Taylor e
I LR analytic fnetione raylors and Maclautine astss il

T LA petons
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al variables, their continulty a
N

Functions of two and three re . U |
heorem, implicit functioh "‘eorem

differentiability. Schwarz and Young's t

Taylor's theorem Maxima and minima

Definition and examples of Riemann integral of a bounded functio
Riemann integrability of continuous and monotonic functions. Hiemanﬁ
integral as the limit of a sum. The fundamental theorem of intgy,,
calculus. Mean-value theorems.

Integration of rational and irrational functions. Integration by papjj

functions. Properties of definite integrals. Reduction formulae.

Paper V : Chemistry
Section A

Bonding : Qualitative approach to valence bond theory and it
limitations. Hybridisation, equivalent and non-equivalent hybrid orbitals

Bent's rule and applications.

Molecular orbital theory, symmetry and overlap. Molecular orbital
diagrams of diatomic and simple polyatomic systems (Ogz, Cg, Ba, CO,
NO and their ions, HCI, BeFp, CHa, BCla) (Idea of S|33 mixing and orbltal

interaction to be given

Organisation of sollds

() Packing of lons in cyrstals, close packed structures Spinel
Imenite and perovakite structures of mixed melal oxides  8ize
wffects, radius ratio tules and thalr imitatlons. Lattice enerdy
Hormequation: (caleulations of snergy i lon pal atd o pais
settiare formation), Madeling constant Kapistingkdl, eguation i
e applications Borm Haber cycle and i Applications

r
velleniees bieomied s Fien e ll\mulnq F‘?‘flﬂt‘imtlluvlnln ﬂl\ﬂ Il\ul\h“‘““

TRHIRIRI S . i
Lot 0 aollds - Comdietmies e alida e v
At e e
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(i Weak chemical forees : van der Waals for
‘_ c
Eftects of chemlcal forg "

of dissolution process,

. hydrogen bonding.
800 m.p., b.p. and solubility. Energetics

Coordination Compounds and Inorganic Reaction Mechanisms

Ctystal fleld theory - measurement of 10 Dg CFSE in weak and stron
flelds. Pairing energies, factors affecting the magnitude of 10 Dqg
Octahedral vs. tetrahedral coordination, tetragonal distortions fron;
octahedral symmetry. The Jahn-Teller theorem, square-planar
coordination. Ligand field and molecular orbital theories.

The trans effect, mechanism of the trans effect, kinetics of square
planar substitution reactions. Thermodynamic and kinetic stability. Labile
and Inert complexes.

Kinetics of octahedral substitution reaction. Mechanism of
substitution In octahedral complexes. Mechanism of electron transfer
reactions (Inner and outer sphere mechanism).

Section B

General Organic Chemistry

Bonding Ih organic molecules and its effects on shape, chirality and
RS homenclature as applled to chiral centres. Treatment of chirality upto
three chiral bentres  Conformation of acyclic and cyclic systems,
sonformational analysis of disubstituted cyclohexanes Geometrical

laometiam and E-2 nomenclature

nenta In organic molecules. Atomaticity Reactivity
atiel Horolytic flasion Nucleophiles,
el theit telative alferigihia  (Including
4t atibatitition reactions (Ineluding

Elnotronle displacet
ol organie molecules Heterolytic
aletophiles, Ackls And bases A
b aciia) Addition, alltination
ool Hielsophille: A arotatic types)

AlylIina il v beiea As TAIRUGI it etliates



Functional Group Chemistry
Rationalisation of functional group reactivity on mechanistic basig

the following groups : hydroxyl, carbonyl, carboxyl and its derlvanVes
such as ester and amide, cyano, nitro and amino. Orientation effo n
aromatic substitution, polymerisation and overview of polymers. Organ,
reactions as synthetic tools: Claisen, Cannizzaro, Grignard, Michay

Mannich, Darzen, aldol, Diekmann, Perkin etc.

paper VI
Linear and Digital Integrated Circuits and Instruments

Unit | Basic Concepts of Integrated Circuits

sive components, discrete component circuits, wafer

Active and pas
MSI, LSI and VLSI (basic ideg

chip, advantages of integrated circuits,
and definitioins only).

Operational Amplifiers (Op-Amp)

Basic characteristics without detalled Internal circuit of IC :
Requirement of ideal voltage amplifier, characteristics of ideal operational
amplifier, feedback in amplifier (black box approach), open loop and
close loop gain, inverting and non-inverting amplifier, zero crossing

detector.

Application of op-amps : Mathematical operations - addition,
multipicatijon, integration and differentiation. Electronic clrcults - osclllator
(Wien's bridge), rectangular and triangular wave genetators (all circul
analysis based on Kirchhoff's laws).

Unit Il Digital Cireuits

Difference bet « :

o decimel m: ::: wﬁ"’“ analog and digital ciroults, binaty numbets, binary

Al ir;!r-tnlqi;)r)‘ H:r;;: AND. OR aind NOT gates (teallsation using diodes

slstor). Boolean aluebita, Booleat equations of loglo elreulte, B8
Mustgan theotem, NOR and NAND gates - gl



L P

Combl
‘ (;d 'nmlonnl logic : Boolean laws and theo
method of realising a circuit for g given "w:ems. sum & prowce
Karnaugh map and simplification (shementary id )table. truth table to
: ea).

Data proces
p 8ing circuits = Multiplexers, demultiplexers, decoders

encoders, exclusive OR gate
, parit
PROM, EPROM. y checker, read-only memories (ROM).

Arithmetic circuits : Bin
: ary addition and subtraction '
(only 2's
complement method), half adders and full adders and subt V
upto eight bits). suptactrs fon

Unit il

Sequential circults : Flip-fiops - RS, JK, D, clocked, preset and clear
operation, race-around conditions in JK Fllp-ﬂtop. master slave JK flip-flop
as bullding block of sequential circuits.

Shift registers : Serlal-in-serlal-out, serial-in-parallel-out,
parallel-In-parallel-out, parallel-in-parallelied-out (only upto 4 bits).

Counters : Asynchronous counters, synchronous counter, decade

counter.

D/A and A/D converslon : D
and resolution. A/D convertet (on

rasolution.

/A converter - resistive network, accuracy
ly counter method) - accuracy and

Unit IV Electronie Instruments

Bimple applications of 666 timer ©
voltage and gurrent  source,
Mot bridge rectifier | and C

Timer frouits

Power supply Requirement of Ideal

voltage souree, halt- wave and full wave tect

late, some dea of Hpple

Iput atlenuatorns,
{ie haas (Rl
sjative Wity
ap ol altiaolial wavna

De. AC and ground, horzontal and

yoration and nvuvhmnlmuun
@ ahapn, Hae Hine Al tll

Oavllloacope
il deflecting aystern
il ol psltive. P altive e

Hipge, faeiisiey ditiplitede il phn
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paper VII : physics Laboratory |

Unit | : Methodology and Familiarisation

1. Measurement of length using
() crude estimation, ungraduated and graduated SCalgg

(i) triangulation method.

(i) vernier callipers, screw gauge, travelling microscopg

(iv) indirect methods, e.g. for estimation of atomic sjze
o Familiatisation with basic electronic components,

3. Familiarisation with operation of basic measuring and teg equip
ment (power supplies, analog and digital multimeters, fynq,,
generator and CRO).

4. To test a diode and transistor using multimeter and CRO.

Unit I

1. To study the random error in observations.

2. Expetiments for genetation of data In linear and nonine
reglons for the following systems :

() flow of liquid through capillary tube
() diode charactetistios (1-V).
() pendulum with large amplitude
3. Frequency and phase measurerments using CRO

A BpHng constam and mass from vertloal oscllations of & spi
and detetmination of modulus of Heldity

Unit N : Elestronias and Instrumentation

I To deslgn i Amplifier of given delh Laing op-anip 741 10 (vering

ARE AEh IHver g COMflgtationg and Aty It (et
(GLIRHET
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2 To design a precision
different| '
tlon using 741, al amplifier of given 1/Q specifica-

3. To design |
gn an astable osclllator of given specifications using 555

4. To desigh a monostable osclllator of

B55. given specifications using

Unit IV : Measurement of Resistance and Voltage

1. Precise measurement ; ‘
of a low resistance using Ca :
rey Foster's
bridge/potentiometer. ’ '

2. To calibrate a Resistance Temperature Device (RTD) to measure

temperature in a specified range using null method/off-balance
bridge with galvanometer based measurement.

3. To callbrate a thermocouple to measure temperature in a
specified range using null method/direct measurment using an
op-amp difference amplifier and to determine neutral tempera-
ture.

Unit V : Mechanics

1 To determine the acceleration due to gravity using compound
pendulum.

9 To determine the acceleration due to gravity using Kater's pen-
dulum.

4. To determine the acceleration due to gravity and velocity for a
freely falling body, using digital timing techniques.

Unit VI : Osclliators

| To Investigate the motion of a simple or physical pendulurm with

() vatlation ot motment of inertia and

() viseous, frietional and glectto fhaghetic damping (e @ moton

ol voll of a BA)

.
 iotion of cotpled vacllators

g vestigate th



J.

3.

B.

0

-

i

(S

oscillations of an LCR circult in series

To Investigate the forced
lity factor Q.

and parallel configurations and calculate qua
paper Vill : Chemistry Laboratory

Separation of cations and anions by paper chromatography.

Preparation of
(i) Manganese (lll) phosphate. Estimation of Mn content in the

above complex colorimetrically (periodate oxidation). Estima-
tion of oxidising equivalents in the above complex titrimetri-

cally (titration of liberated iodine).

(i) Tetrammine copper (Il) sulfate and estimation of copper as
CuCNS gravlmetrlcally in the above complex.

Preparation of
() Asplrin (1) Hippuric acid (benzoylglycine) (iil) Methyl orange
or phenolphthaleln. Charactetisation by mp, mmp, and TLC.

Two-step preparations

() Nitrobenzene from benzene, purification of nitrobenzene and
sharactetisation by refractive index further nitration.

(I p bromoacetanilide from aniline

Praparation of lactose and caseln from milk ot isolation of caf

falne from tea leaves (mp, colout test)

Eatlmation of glucose, saponification value ot lodine value ol a

fal or oll

Potentiomettc Hiration of Moht's sall with KeGipO7 or KMHOA

Laing digital mitimeter ot low cosl potentiometel

Conduetomstie ttration of a solution of HOL o CHa COOH with
NI by @ dirvect readiig conductomeial

slal e iR of imolscila riaas of @ poyine iy sAa s

il vlaieinlly
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he effect
"’ TI 6rfB (t)' detergent on the surface tension of water. (Variati
of surface tension with concentration to be studied.) e

11. Determination of the rate Ia
lte law for one ,
Al solutions needed to be provided of the following reactions.

() Persulphate-lodide reaction.

(il) lodination of acetone.

12. To study the kinetics of inversion of cane sugar (polarimetrically).
Paper Q 1 : Qualifying English

For the detalled course of qualifying English, please see the syllabus
for 'B.A. (Pass), B'Com. (Pass) and subsidiary qualifying English.’

B.Sc. (H) Part Il (Second Year)
Paper IX : Mathematical Physics |i

Unit | Complex Variables

Importance of complex numbers and their graphical representation.
De Molvre's theorem. Roots of complex numbers. Eulers formula.
Eunctions of complex varlables. Examples. Cauchy-Riemann conditions.
Analytic functlons. Singularities. Differentiation and integration of a
function of a complex vatlable. Cauchy's theorem. Cauchy's integral
formula. Motera's theorem, Cauchy's inequality. Liouville's theorem.

Fuhdamental theorem of algebra

Multiple valued fuhctions. §imple |
sutaces. Power setlas of @ complex
Realdue and residue theorem

deas of branch points and Riemann
vatiable. Taylor and Laurent series

Unit 1l
Gonlour Integration an

¢ Ita application to evaluation of integtals

Hurwg Bolution of LInear gepond Order Ordinar Differential

Eeftintleina
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Sihgular points of second order differentlal equations and thejy
importance. Series methods (Frobenius). Legendre, Bessel, Hermite anqg

Laguerte differentlal equations.

Unit Ill : Special Functions

Gamma and Beta functions.
Legendre, Hermite and Laguerre Polynomials : Rodrigues’ formulae,
generating functions, recurrence relations, orthogonality.

Series expansion of a function in terms of a complete set of Legendre

functions.
Bessel functions : first and second kind, generating function,
recurrence formulas, zeros of Bessel functions and othogonality.

Fraunhofer diffraction integral for circular aperture.

Unit IV : Partial Differential Equations
General solution of wave equation in 1 dimension. Transverse

vibration of stretched string. Oscillation of hanging chain. Wave equation
In 2 and 3 dimensions. Vibrations of rectangular and circular membrane.
¥

Derivation of the equation of heat conduction. Heat flow in one—,
two — and three —dimensional rectangular systems of finite boundaries.
Tempetature Inside circular plate

Laplace equation in Gartesian, oylindrical and spherical coordinate
gystems. Problems of steady flow of heat in rectangular and circular plate.

Gravitational potential of a ting.

Paper X | Thermal Physics

Unit | ¢ Kinetie Theory of Gases

Detlvation of Maxwell's law of distribution of velocitiea and
pypetimental verifleation Mean free path. Transpott phenoiiena,
Jlaetalty, condueton and diffuainn Browilan motlon This heoise Al
| HHgevIn At Finateln mnd sxpetimsitdl detetiination o Avogadin s
HHHI' i f'v.mllllltm ol Broswnlat toton e phiyales (Ll st P

G MG RIGIEE
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unit 1

ontropy lsothermal and adiabatic
r
pansion cosfficlent. Adiabatlc lapss :Ja t(:)cesaea. Compressibility and

Real gases : Deviations fro
’ m the ideal ga ' i
equation. Andrew's expefiments on CO2 gas chm?:::;uo:f. '.T h?d e
) ' I
gaseous state. Van der Wal's equation. Critical constants anct;ul >
correspondlng states. Free expansion. Joule—Thomson effect e

unit 11 Thermodynamics

zeroth and first law of thermodynamics. Reversible and irreversible
processes. Conversion of heat into work, Carnot theorem. Second law
of thermodynamics. Thermodynamic temperature. Clausius inequality.
Entropy. Entropy changes in reversible and irreversible processes.
Temperature-entropy diagrams. The principle of increase of entropy

applications.

Unit IV
Thermodynamic potentials : Enthalpy, Gibbs and Helmholtz functions.
Maxwell relations and thelr appllcatlons..Magnetlc work. Magnetic cooling

by adlabatic demagnetization, approach to absolute zero. Change of
phase, equillbrium between a liquid and Its vapour. Clausius-Clapeyron
equation. The triple polnt with examples from physics. Second order

phase transitions.

paper Xl vibrations and Wave Optics

Unit | ; Vibrations

Free oscliation

pe of freedom. Linearity and
sollinear

siipetposition prine two and (i) N eollinea
two degrees ol freedom

barmonle oeclllations: | Hormal modes Enerdy
hd Hor 8. BT

(bl pacliators Notal pootdinates 8

iplet pacllato ) pupled osclllators

IR CARCUCEY (ratiafer Noffhal mooes o g Plucked
gt inl (estlaa Bl nnmvhml atting F

el wlpgele atiinge

g of system with one degr
Iple. gupetposition of ()

nerdy i vibrating attin
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Waves

Wave equatio
Superposition of two harmonlc wave

Superposition of N harmonic waves. P

n Travelling waves. Plane and spherical waveg
. Standing waves on a string
ulses and wave packets.

Unit Il : Wave Optics
Introduction to different models, light waves, electromagnetic nature

of light waves.

Coherence and Interference

Interaction of independent light sources. Classification in terms of
division of amplitude and division of wavefront. Young's double slit
expetiment, Lloyd's mirror and Fresnel's biprism. Interference in thin films
: parallel and wedge-shaped films. Fringes of equal inclination (Haidinger
fringes) and fringes of equal thickness (Fizeau fringes).

Michelson's interferometer : Theory, torm of fringes (mention only),
applications, visibllity of fringes.

Theory of partlal coherence. Coherence time and coherence length,
l.e. temporal and spatial coherence.

Fabry-Perot Interferometer . Theory, Alry's formula, sharpness of
fringes, finesse, visibility of fringes.

Unit Il Diffraction

Kirchhoff's Integral theorem Eresnel Kirchhoff Integral formula and Its
application o diffraction problems.

Fraunhoter diffraction  Single alit, rectangular and olreular aperture
Multiple slit Plate diffraction grating. Hesolving powel and dispersive
POWE! ol a plane diffraction grating

Uit IV
Fraatial diftraction Froahel's Itegrals, Cotii'e aplral, Fiuanel
e patter al i atialght seige. o siit Al n wire uummnuvnw 1Al

Fe s H|l|!:||]
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Hologtaphy © Princlple of
holograph
Y, recor

pethod and its theory as Interference betwee (19 and reconstructon
n

| two plan

r x" : plane waves.

pape Quantum Mechanics and Nuclear Physi
ics

unit | Particles and Waves

Photoslectric effect. Compton effect, franck-H ;
Heduced mass correction. De Broglie hyDOt.hesis " ertz e‘xpenment.
Davisson-Germer expetiment. Wave packets. Twﬁ ;;e pamge Gy,
glectrons. Probability. Wave amplitude and wave functi experiment \'Vith
principle. ions. Uncertainty

qQuantum Mechanics

Basic postulates and formalism : Schrodinger equation, wave
function, eigenvalues, probabilitic interpretation, conditions for physical
acceptability of wave functions. Free particle. Time independent
gchrodinger equation, stationary states. Particle in one dimensional box,

quantization of energy.

Unit i

Scatteting problem In one dimension : Reflection and transmission
by a finite potential step. Stationary solutions, probability current.
Attractive and repulsive potential barriers. Quantum phenomenon of

tunnelling. Spectrum for a square well.

Bound state problems . General features of a bound particle system.
One dimensional simple haffmonic oscillator. Particle in a spherically
symmettic pntentlnl Otbital angular momentum and azimuthal quantum
numbers and space quantization Physioal gignificance Radial solutions

At principal quantum humber Hycrogen atom

Unit 1l
Aloia In sleette anl magnetie figlda - Elactron spin gtern Getlach
. plic dipole mntent and

avpitinmit - Otbital anaue potmenturt. (1adn Mool
CHCHTA iyt fipld from plaasical viewpolint  Zeeiman 8
"lvln»nmll Pl Fine afruieture Total angular momeniur
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. paull exclusion principle. Many Particleg |
N

one dimensional box. Symmetric and anti-symmetric wave functign,
Atomic shell model and periodic table. Spectral notations for atOmié
states. Vector model. LS and JJ coupling. Doublet structure of gl

spectra. Empirical evidence of multiplets. Selection rules.

Many-electron atoms

Unit IV : Nucleus

Properties : Mass, size, angular momentum, constituents, binding

energy, stability.
Models : Liquid drop model. Mass formula. Shell model. Nuclear

forces.
Radioactivity : Law of radioactive decay. Theory of successive
radioactive transformations. Radioactive series. Theory of alpha decay.

Beta decay and neutrino hypothesis. Gamma decay.
Paper XlIl : Mathematics I

Analysis

Sequences and series of functions of real variable. Pointwise and
uniform convergence. Weierstrass M-test. Uniform convergence and
continuity. Uniform convergence and differentiation. Uniform convergence
and Integration. Welerstrass approximation theorem. Power series and
thelr convergence and uniform convergence. Definition of exponential,
logarithmic and trigonometric functions by means of power series.

r integrals and their convergence. Compatison, Abel's and

Imptope
ties.

Ditlchlet's tests Beta and Gamma functions and their proper
Differentlation undet the sign of integration

Blatistics

FNJ“H')"IW Classical, relative 'fg(‘[lpm:y and axlomatic ap
bability Canditional

proaches

(ry probability theorerms of total and compouhd pro
Idlependent everts Bayes theoter Randon variables

pitieTE  random vatlablea  Diatribution TTRIRUELL
it varlalile Meorsnta ol gttt TTRIRLGI

prebabillity
(et And

LU T RGUAL

il by gt Al funeting
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Discrete and
pormal and expo?wc;';ttll.;roc:j 8 distribution : Binomial, Poisson, geometr
Jatrbution and m Istributions, bivariate dislribmionl -
( arginal distribution. Correlation and ' f:ondnional
variables only. Weak law of large numbers. Cent 'regr'essmn for two
independent and identically distributed random variraablelu:nn eorem fr

Statistical inference : d
: definitions of random
sample, parameter and
stattlslttl)c.NConcept of sampling distribution and standard error. Sampling
distr |u“on of mean variance of random sample from a normal
population. Tests of significance based on t, F and chi-squa
distributions. ' quare

paper XIV : Computer Fundamentals and Programming

Unit |

Basic components of computer system, their function and
inter-relation, types of computer systems.

Brief idea of data ‘storage and input/output devices. Hexadecimal
number system and arithmetic.

Microprocessor architecture and operations (Intel 8085/8086)

out, functional block diagram, memory, memory

Basic concepts, pin-
g, memory map, ALU,

organization and addressing, memory interfacin
registers, bus, timing and control circultry, interrupts, input/output,

Instruction eycle (timing diagram) Microprocessor programming
algorithm and flowchars, assembly language, 8086 instruction set and
format; data transfer, arithmetic, logical and control operations. RIM and
8IM Addressing modes (register. immediate, direct and indirect). Simple
programming pxercises (addition and multiptication, both @ and 16 bit

ol )

Unit |1+ Problem soiving using Pascal
wehatts atryctured pro
poatants and var

gramming Fundamentala
[alilsa  Bxpreasinng !

U il H!\l“”l \l\l\‘

Algusrithine and flo
ol Pracal - HAla fyjina

it /0 STIUUGGALR il alatetipnts e

uhefii
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looping, arrays (vectors and matrices), sub-programs (functions and
procedures). Programming exercises based on the above —roots of a
quadratic equation, least square fitting of data, sorting of numbers, prime
numbers, sum and average, largest of n numbers, sorting a list in
ascending/descending order, manipulations of tables (sum, product,
ihverse of matrices), generation of random numbers, factorials etc. Basic

Idea of records, files, sets and pointers.

Unit Il : Errors and Iterative Methods

Truncation and round-off errors, floating point computation, overfiow
and underflow, single and double precision arithmetic. Iterative process,
solution of non-linear equations : bisection, secant and Newton-Raphson
methods. Comparison and error estimation. Program for finding zeros of

a given function.

Solution of simultaneous linear equations : Gauss elimination and

lterative (Gauss-Seidel) method. Computation of eigenvalues and
elgenvectors of matrices using terative process. Program for finding

golution of a glven system of three coupled linear equations.

Unit IV : Numerical Ditferential and Integral Calculus

Interpolation (Newton forward and backward tormulas). Program for
(a) Interpolating data points and (b) first and second derivative of a given

funetion/data.

Integration : General quadrature formula, trapezoidal and 8impson's
rile. Gauss quadrature formulas — Gauss Metmite, Gauss Legendre
Program fotr Infegrating a glven futetion using 8impson and

fAaiian Legendre methods

Bolgtan of ordinary diffetential equations — Eulef method and
e Katia method ol sseoid ofdder Wit stror eatiation  Tdea ol
,nmﬂuhu pesptetor imethod. Program lor aolving il valiie proksleiy fil
i Ml e Plliter el aeqitlers mting Fonee ot st
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Pa :
per XV : Physics Laboratory I

unit | ¢ Famillarisation with Devices

1.

Measurement

of

Famlliar focal length of a lens; ¢

arlsation with eye-pieces ' Combination of fenses

Familiarisatic
| sation with spectrometer : Schuster
mination of angle of prism er's focussing; deter-

a' ano t y i

Investigation of fatto
rs which affect
0 | induced voltages in a coll

Investigation of factors which determine secondary emf and
current in coupled coils.

. Unit Il : Opties

1.

TTTURIL Munmnmem ol Hig

- - =

Experiments on ptism — Resolving power/Dispersive power/
Determination of wavelength/Cauchy's constants.

Exparlments on gratlng—Hesoleng power/Dlspersive power/

Determination of wavelength.
on of wavelength using Eresnel's biprism.

n of wavelength using Newton's fings.

Determlnatlo
helson's interferometer.

of wavelength using Mic
{ grmall thickness using interference of diffraction

Measurerment 0
angparent and opaque |l

{ refractive index of tf
| [nterhal reflection
jsing phntnsensm il

Measurerent ©
tulds uslhg tote

Mnnm_tremnm gl Inte
i3 patterns gl sifgle

il lager In diffrac

i Aeslatance and Charge

. pohatant il A isleitiie mmw! IHale

lmimmltmmm wl sl
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Unit IV
1.
£

‘ : 20 !
a parallel plate capacitor using a B.G.
Measurement of charge by determination of time of impact.

Measurement of high resistance by method of leakage.

: Measurement of Self Inductance and Mutual Inductance
Using absolute method.
Using A.C. bridge. R

Unit V : Measurement of Temperature

1.

Unit | :

3.

§

§

Ll 11

Determination of heat conductivity of a good conductor by
Angstrom method/Searle's method.

Determination of heat conductivity of a bad conductor by Lee's
method. (Use of heating elements in preference to steam recom-
mended.)

Paper XVI : Digital Electronics,
Microprocessor and Computer Laboratory

Combinational logic

Vetification-and design of AND, OR, NOT and XOR gates using
NAND gates.

To design a combinational logic system for a specified truth table.
To conhvert a boolean expression into a logic gate circult and
assemble It using logle gate ICs.
To minimise a given logie cireult

To study TTL 108 (binaty decoder, 7-segment decoder, Schmitt
IHyger)

o deslgn A seven-segment display driver

Arithimelie and Logie Units (ALU)

(Hullding of basic Ingredisnta of ALLI)

Ul melelist Bl aedelse ased A B Binary st




Unit IIl : Flip-Flops, C
» Lounters and Shift
Registers

1. To build flip-lop cireuits usin
Drtype, JK flip-tiop).

2. To bulld a 4-bit counter using D

g elementary gates (RS, clocked RS

-type/JK flip-i
- N p-flop.
0 make a shift register from D-type flip-flop

4. Serlal and parallel shifting of data. |

Unit IV : Analog/Digital Conversion

1. To desi igi
gn an analog to digital converter of given specifications.

2. Tode
sign a digital to analog converter of given specifications.

Unit V : Use of Microprocessor Kit and Elements of assembly lan-
guage
1. Use of hardware.
5 Addition and subtraction of numbers using direct and indirect
addressing modes.
3. Multiplication by repeated addition.
4. Division by repeated subtraction.

5 Handling of 16-bit humbers
Use of CALL and RETURN instruction

7 Block data handling.

0 Other exerclses (e.g patity check etc)

of Pascal programming

Unit VI : Elements
(ed cohverting Fahren

| 1o avaluate A polyt
fier ol A plrela, vo
gl A nmmhml:- Pl

joitial helt to Celslus,
e of gphere st )

atlon (1ol il diatinet ponl wiid

ool el toe!
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To find sum and average of a list of numbers, both with anc

without the use of arrays.

To calculate powers of a number

() To locate a number in a given list (linear search)

(i) To check whether a given name is in & list

(i) To find the largest of three numbers

(il To find the"largest number in a given list of numbers
() To check whether a given number is a prime number

(i) To calculate the first 100 prime numbers

To rearrange a list of numbers in ascending and descending

order
() To calculate factorial of a number ;

(i) To calculate the first factorials.

10. Manipulation of matrices

() Addition, subtraction and multiplication

(i) Trace of a matrix

() Sum of elements of a row and a column

11. Solution of simultaneous equations.
12. Programming exercises based on numerical methods.

B.Sc. (H) Part Il (Third Year)
paper XVII : Mathematical Physics Il

Unit | (A) : Linear Vector Bpaces and Matrices

Introduction to groups, tings and fields

veolor spaces and subspaces  Liheat independence

tipitshaltta
[ alig el frhatorations  laomorphist

liala and

| iheat ttansformations. Algebra ol lineat tranaformations
Repreasiiation ol Heal

1 filoritiona by TG LAGEE
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Unit il

Matrix algebra: Addition and multiplication. Null and unit matrices.
Singular and non-singular matrices. Inverse of a matrix. Eigenvalues and
elgenvectors. Diagonalisation. Solution of coupled linear ordinary
differential equations.

Unit | (B)

Speclal matrices: Hermitian and skew-Hermitian, symmetric and
antisymmetric, orthogonal and unitary matrices. Similarity transformations
and bilinear and quadratic forms. Trace of a matrix. Cayley-Hamilton
theorem. Function of a matrix.

Metric spaces. Inner product and metric concept.

Unit Il : Cartesian Tensors

Transformation of co-ordinates. Tensorlal character of physical
quantities. Symmetric and antisymmetric tensors. Contraction and
differentiation. Pseudotensors. Kronecket and alternating tensors. Higher
order alternating tensors using determinants. Stress and strain tensor.

Elasticity tensor. Moment of inertia tensor.

Unit IV : Integral Transforms

Stap funetion and Diract delta function.

Foutiet integral theorem
golution of one dimensional diffusion

d seml-nfinite rod.

Fourler transform ~ 8ine and cosine

sonvolution theorem.

lanaforms.
Heat flow in an infinite an

and wave eguations
| aplace iranafort. 1 vanafortn of slafmentary funetions. detivatives and
' | » atlon, guhatition

Witeggrala LN ale)) fLnection Petodic functions fransl e

Lo theorerm. |Hvetee ransfort (Bromwieh Integral) .‘ -
IREIRY diffetential arjUations with con
|l prj atione

firal prdat prdinary

anl vonviol
gl et i apnond order ot
o i alii It AHEOUS

TR TR RIRL
RO ditteraiital pr{UAlons
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Paper XVIII : Electromagnetic Theory

Unit |

Maxwell equations. Displacement current. Vector and scalar
potentials. Gauge transformations : Lorentz and Coulomb gauge.
Boundary conditions at interface between different media. Wave
equations. Plane waves in dielectric media.

Poynting theorem and Poynting vector. Energy density. Physical
concept of electromagnetic (e.m.) field momentum density and e.m. field

angular momentum density.

Unit 1l

Reflection and refraction of a plane wave at a plane interface between
dielectrics. Fresnel formulae. Total internal reflection. Brewster's angle.
Waves in conducting media. Metallic reflection (normal incidence). Skin

depth.

Maxwell's equations. in microscopic media (plasma). Characteristic
plasma frequency. Refractive index. Conductivity of an lonized gas.
Propagation of e.m. waves in lonosphere.

Unit NI
Polarization of e.m. waves. Description of linear, circular and elliptical

polarization.
Propagation of e.m. waves Ih anisotropic media. Symmetric nature
of dislecttlc tensor. Fresnel's formula. Light propagation In unlaxial
otystal. Double tefraction. Nicol prism. Production of elroularly and
alliptioally polarized light  Babinet compensator. Analysls of polarized

lght

Uni Iv
Weivi tillties Ooaxlal trahatilasliof e Modea (1 rectangilne Wave

il Enurgy low it At I wiave guldes Rectangula iessian

Rl
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Planar optical wave guides. Planar dielectric w i
of continulty at Interface, phage shitt on tos ave 9uude. condition
equations, phase and group velocity of the guide;eflecnon, eigenvalue
and power transmission. Optical fibre — numerical a::rzsfé fle:d energy
. step index

and graded Index (definitions on
y). Singl .
(concept and definition only). gle mode and multiple mode fibres

Paper XIX : Statistical Physics

unit | : Classical Statistics

Entropy and thermodynamic probability. Maxwell-Boltzmann
distribution law. Partition function. Thermodynamic functions of finite
number of energy levels. Negative temperature. Thermodynamic
functions of an ideal gas. Classical entropy expression, Gibbs paradox.
Law of equipartition of energy—applications to specific heat and its

limitations.

Unit Il : Classical Theory of Radiation

Properties of thermal tadiation, Kirchhoff's law, Stefan-Boltzmann law

and Wien's displacement law. Saha's ionization formula.

Quantum Theory of Radiation
dy radiation. Deduction of Wien's radiation

Planck's law of black-bo
aw, Stefan-Boltzmann law and Wien's

formula, Raylelgh-Jeans l
displacerment law from Planck's law.

Laser - wotking prineiple. thetmal equilibrium of radiation, principle
of detalled balance, Elhatel's A and B coefficients, population inversion

Two-lavel and three-level gyatoms

Unit 1l © Bose-Elnateln Blatistics
HE disttbution law et thodynamie ftietiong of an idedl weakly

Hagniorale (as Birondly Jegenetate Buse gas, Bose Einateln
sl BrAlon, prpenies b ligguied He (qualitative desetiption)  Radiation
i phiotan e Fijae 8 datlvation of Platick'a 18w fHetmotynaiie

fpgidtis i il bt tas
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Specific heat of hydrogen : quantization of rotational and vibratior|
motlon, ottho - and para-hydrogen.

Unit IV : Fermi-Diract Statistics

Fermi-Dirac distribution law, Fermi energy. Thermodynamic functiong
of an ideal weakly degenerate Fermi gas. Strongly degenerate Fermi gas,
Electron gas in a metal, specific heat of. metals, Richardson’s equation
of thermionic emission. Relatives fermi gas. White dwarf stars
Chandrasekhar mass limit.

Third law of thermodynamics. Absolute definition of entropy.
Consequences of third law, unattainability of absolute zero.

Paper XX : Physics of Materials

Unit | : Crystal Structure
Amorphous and crystalline materials. |
Lattice translation vectors. Lattice with a basis—ocentral and

non-central elements. Unit oell, reciprocal lattice. Types of lattices. Crystal
diffraction : Bragg's law, diffraction of X-rays, atoms. and geometrioal

structure factor.
X-ray diffraction methods — measurement of lattice parameter for
cuble lattices.

Unit Il : Elementary Lattice Dynamics

Lattice vibrations. Linear monoatomic and diatomic ohains. Avoustioal
aht optical phohons. Qualltative description of the phonon speotrum In
golld. Brillouin zones Einstein and Debye theorles of specific heat of
aollds. T2 law.

Magnetie Properties of Mafter

Reaponae of substances of maghetic fleld Dia para and ferr and
frtmaghetic materials  Olassloal Langevin theory of din AN
parAmagietie domaine Quantum mechanical reatmsnt o
MGG UL Otis's Taw, Welss's fheary of feoninghstian and
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rromagnetic domains and  diseysgion of B-H ,
Jigoussion of fertimagnets ang ferrites hysteresis. Qualitative

ynit I : Dielectric Properties of Materialg

Polarization. Local electric fiely at

an o
Lorentz flelds of dipoles inside a cavity, 8tom. Depolarization field,

Dielectric constant and polarizabil

. El it
polarizabllity, Clausius-Mosotti equation, Ity : Electric susceptibility,

Classical
polarizability. Normal and anomalous dispers theory :‘fd m

relations. Orientational polarizability and Langevin-Debye equation
Complex dielectric constant, dielectric constant and loss Quamativé
digcussion of ferroelectric properties of materials and P-E hys;eresié loop

Unit IV : Electrical Properties of Materials

Qualitative description of free electron theory and its inadequacies
with reference to Hall effect and specific heat of electrons in a metal.

Elementary band theory—Bloch theorem, Kronig-Penney model,
sffective mass of electron, concept of hole. Band gaps, difference
between cohductors, semiconductors and insulators, intrinsic and
extrinslc semiconductors, p- and ntype semiconductors, law of mass
action, conductivity In semiconductors, mobility of carriers (lattice &
Impurity soattering- qualitative discussion only), Hall effect in

semiconductors (qualitative).

Superconductivity .
Experimental properties, Meissner eftect. Type | and type I
superconductors, London's equation and penetration depth
paper XXI : Electronics Devices :
Physics and Applications

Unit |

Muth Anlysia for dc
Ktwetkl, 1 Eeilvalent of 8

and a ¢ olreutts Nodal analysis duality n
fout tarmingl network Thevenin and Nofon
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theorems. Maximum power transter, superposition and reciprogjty
theorems. 2, Y, H parameters.

Baslc semiconductor physics - p and n type semiconductors, energ

level diagram, conductivity and mobility, pn junction fabrication (simpjg
Idea). Barrier formation in pn junction diode, current flow mechanism jn
forward and reverse biased diode (recombination, drift and saturation of
drift velocity). Derivation of mathematical equations for bartier botential,

barrier width and current for step junction.

Unit 1A

Single pn junction devices (physical explanation, current voltage
characteristics and one or two applications). Two-terming|
devices — rectifier diode, Zener diode, photo diode, LED, solar cell and
varactor diode. Three-terminal devices —junction field effect transistor
(FET), unijunction transistor (UJT) and their equivalent circults.

Two-junction devices—p-n-p and h-p-n transistors, physical
mechanism of current flow, active, cutoff and saturation regions.

Translstor In active region and equivalent clrcult.

Unit 1l
Amplifiers -~ Only bipolar junction transistot, CB, CE anhd CC

configurations. 8ingle stage CE amplifier (blasing and stabllization
clreults, Q-point, equivalent oireult, Input impedance, output impedance,
voltage and ourtent galn) Class A, B, C amplifiets (definitions). RC
soupled ampliflers (Irequency response, Bode plot, amplitude and phase)

Class B push-pull armplifier
Faodback 1 amplifiers Voltage feedback and cutrent fesdback
Effeel ol hegalive vollage setles teedback on input impedance, outpul

nmmrlmn:u alel galti, alabllity, distorioh and Holss,

it 1V
it BEEiEen el Colpitta pliaas sl A Pyl

HabdllElre
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Multivibrators ahd sweep clreults - B
) aslc clrcults of g
3 stable, bistable

table multivibrat

(i menos ors. Detalls of astable m

; Itivibrators (derlv
ation

i tme_perlod). Sweep alrcult using transistor
\ as
(derivation of time perlod). a switch and UJT

ynit B

Modulation and detection —
. h&t\e_‘ i Basic concepts of amplitude, frequency
and pha odulations and demodulation. Detailed circuit of CE
amplitude modulator and diode detector.

Paper XXII (Option 1) : Modern Chemistry
Quantum Chemistry

A review of Schrodinger equation, quantum mechanical operators
(e.g. Hamiltonian operator). Solution of Schrodinger equation for single
particle system. Electron sp'n. Pauli exclusion principle.

Quantum mechanics of polyelectronic systems (atoms and
molecules). The hellum atom. Self-consistent field method (qualitative
account). The varlation theorem-its statement and use. Chemical
bonding. Valence Bond and Molecular Orbital approaches. The LCAQ
\reatrment of Ha* and Hz molecules. Valence bond treatment of Ha.

Bonding |h heteroatomic diatomic molecules (e.g. HF), triatomic
molecules (BeHz, H20), polyatomics (e.g. NHa), pl-electron theoty
(Huckel theory) for conjugated systems (e.0. butadiene).

Molecular 8pectra

Elactromagnetic radiation, quantisation of different forms of energles
I molecules (translational, totational, vibrational and electronic).
Intetastion of electtomagnetic radiation with molecules, varlous types of

spectta, Both Oppenhelmer approximation

Rotational Bpectra

Mgl rotator model, rtational spectt
et miation of bohd diatatics of
TR

A, Intensity of gpeoctral lines and
flatoimle molecules  laptople
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Vibrational Spectra
Vibrational energies of diatomic molecules, zero-point energy.

Evaluatlon of force constant and stiffness of the bond. Amplitude of
diatomic molecular vibrations, anharmonicity, Morse potential.

Dissociation energies. Concept of group frequencies.

Raman Spectra (Qualitative treatment)

Raman effect, rotational Raman spectra. Vibrational Raman spectra,
Stokes and anti-Stokes lines and their intensity difference. Rule of mutual

exclusion.

Electronic Spectra
Frank-Condon principle, electronic transitions. Singlet and triplet

states. Fluorescence and phosphorescence. Dissociation and
predissocation. Calculation of electronic transitions of polyenes using free

electron model (particle in a box).

NMR: Principle, Larmor precession. Chemical shift and low resolution
spectra and scales. Spin-spin coupling and high resolution spectra
(Interpretation of PMR spectra of A-X type organic molecules).

ESR: Principles, hyperfine structure, ESR of simple radica@!s (methyl

radlcal, vanady! loh).
Paper XXII (Option 2) : Biophysics

Intra —and intermolecular interactions: Forces responsible for

molecular conformation, e.g. hydrogen bonds. lonic interaction, van der
Waale Interaction, hydrophobie intéraction, interaction between structural

units
Protein structure - Amino acids, peptide bond, ptimary, secondary,

(sHlary, tuaternary structure of proteins. Ptibeiples of proteln folding

FHzylieg
Nijplefe Al atretire Putihe and pyHmidine hasss

A G AR EEE UGS ANA sittictires DNA - Hhe gestie iidtetal
A albiete el ceitetatlon polyinoiihiam appeieoling of BNA

allgn!
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(oking, twisting and writhing (p
rief
cooperativity, helix-coll transitions n nuct:em‘ The phenomenon of
c

Blological membranes
lipids, micelles and reve";eaas‘c Components of membrane st
terminants of bll micalles. Bilayers, lipo e
dete ayer formation. Phase ransiions in bic.isempsr.
Techniques to detect phase transitions, e.q. sca :n'js in bio-membranes.
A . Ing calorimetry etc.
Elements of non-equilibrium thermodynamics memb
: rane transpor,

actlve and passive transport, coupli
' ng of tra
potential, Basic ideas of cybernetics? oA OES0, InanrNic

Other biological polymers : P
: Polysaccharides, associati
, ons f
among different. macromolecular types, protein-lipid int ormed
nucleoproteins. | i nesesion

Nonlinear dynamical processes : Nonlinear systems, critical points
stabllity, . limit cycles, bifurcation theory, aulocata;ytic systems,
Lotka-Volterra equation and its application in ecosystem analysls:
osclllatory reactions in biology.

Prebiotic evolution : Theories and models, Eigen's hypercycle.
Kimura's Ideas, nonlinearity and biological evolution.

Biological spectroscopy : Quantum physics of chemical bonding.
Molecular orbitals. Absorption spectroscopy, infratred and Raman

gpectroscopy, fluorescence spectroscopy. Light scattering in biology,
X-tay crystallography Ih biomolecular structure determination. NMR, ESR,

CD-ORD.

Neuroblophysics : Blophysics of perception : Brain gtructure and
function, neurones; axcltation and transmission of impulse, information
processing In brain Fundarmentals of sensory transduction systems in
oells, nmt:lmnmnrzmﬂlon. shemoteception. phnmmmmnm

alaotroreception Geublophysics

it trends 0 blophysies
iela of iHatrurmentation

6@ blomechanics

Applieatione afi curte!
Hinaenaots, HHIY

iatlleal Bisphysloa, varlous k
flilivety, Lae ol lantopes
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Paper XXII (Option 3) : Economics

. Microeconomics

1

The theory of consumer behaviour :

Utility function and demand function, substitution and incomg
effects. The Slutsky equation, the theory of revealed preference
consumer surplus. The expenditure and the indirect utility func.

tions.

The theory of the firm :
The productibn function, constrained outputlmaxlmlsatlon and
cost minimisation. Cost function. The short run and the long run,

Market structures :
Perfect competition. Monopoly, monopolistic competition.
Duopoly and oligopoly. '

General equilibrium theory : The existence of equilibrium stability
ahd unigueness of the equilibrium.

Welfare economics :

Pareto optimality and the efficlency of perfect competition, soclal
welfate functions, utllitarianism and equity.

II. Macroeconomios

Natlohal Ihcome acoounting :

The concepts of Gross National Product. Net National Product
and other macro aggregates. Real and nominal GNP

The simple Keyhesian model -

Equillbrium level of incotme and output. The consumption fune
Hon, saving and ivestinent, the multipliet

Muitiey, Intsteal A e
Fhi et it Ansed e sy et s The U
pl HHEestby At feeal il RN mm\mlmm‘m
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5. Macroeconomics In an open econgm
y

Trade and caplital flows under fixed and flexi
X

The monetary approach to the balance of pa ble exchange rates.

yments. Devaluation
IIl. Econometrics :

1. Problems of estimation and inference in the two-variable linear
regression model. : ariable linear

2. Multiple regression —estimation and interpretation tests and *asts
of the general linear hypothesis. \

3. Violations of the classical assumptions : multicollinearity, serial
correlation and heteroscedasticity.

Paper XXIlI : Physics Laboratory Ili

Unit | : Measurement of Magnetic Field and Related Parameters
1. Measurement of fleld strength B and its variation in a solenoid
(determination ot dB/dx).

o Determination of B-H curve using ballistic galvanometer.

3. Determination of magnetic susceptibility for liquids and solids.

Unit Il : Polarisation

i Polarlsation of light by gimple
tlon of percentage reflection anc

of Incldence).

reflection (determination of varia-
| degree of polarisation with angle

ifie totation for cane sugar solution

o Determination of spec
4 Bludy of alliptically polarised light

of Fundamenml Constants

Uit 11 Determination
by atudying forwartl chat

{  Daetarmination of
filis latlea of A RIRGL

TRALRGAL by I
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Unit IV
1.

Unit | :

: 40 :
Determination of Stefan's constant.

: Measurements in Solid State Physics

Measurement of resistivity as a function of temperature for a Ge
crystal using four probe method (from room temperature to 20
C) and determination of energy gap.

Determination of Hall coefficient of a given sample.
Determination of PE hysteresis of a ferroelectric crystal.

Measurement of magnetic susceptibility.

: Miscellaneous

Ultrasonic grating.

Determination of wavelength of H-alpha emission line of hydrogen
atom. |

Determination of absorption lines in the rotational spectrum of
iodine vapour.

Paper XXIV : Physics Laboratory IV

Power supply

To design a semiconductor power supply of given rating using
half wave a full wave or bridge rectifier and investigate the effect

of C-filter.

To Investigate simple regulation and stabllization clrcuits using
zener diodes and voltage regulator 1Cs.

Transistor Applications
To atudy the vatious transistor blasing cohfigurations

To deslgh of CE amplifier of a giver gain (midgain) using voltage
divider bias

oy deslgh ah oacillator of giveh specificationg

Fiy atbiely the chatacteriatice of & FET g deslgh o commiing
R AT RULGT
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Uni |l : Operational Amgplifier based Experim -
ents

y, To Investlgate the use of an
egrator.

o To |nvestlgate the use of an Op-amp as a diff
erentlator

3. To deslgn an analog circyit to sim

first/second order differential equation ulate the solution of a

4. To deslgh an op-amp oscillator.
Unit IV : Modulation

1. To study amplitude modulation using transistor
2. To study a crystal rectifier.

3. To study pulse width/pulse position and pulse amplitude modula-
tion using ICs.

Unit V : Multivibrators and Sweep Circuits

1. To study the characteristics of a UJT and design a simple
relaxation oscillator.

9. To design an astable multivibrator of given time period (mil-
llsecond order).

3. To design a sweep of given amplitude and time.

Unit VI ; Transducers

I To determine the coupling coefficient of a piezo-electric crystal.

. To determine the characteristics of pn junction of a solar cell

3 To study the sharacteristics of a photo-diode
Unit VIl : Networks

y the Thevenin, Nofton and maximurm power transter

| To verll

fHaotens |
ol an TGRS
5 Meatretsnt of ot atd output jimpedance

i plrenite
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