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Note: T: Theory; P : Practical

B.Sc. l(Phvsics) Svllabus QALZ
Semester Paper Paper nos. N{arks

Semester I Paper I PHYOlff) 100

Semester II Paper II PHYO2(T) 75

Semester II Paber II PHYO2(P) 25

Semester III Paoer III PHYO3(T) 75

Semester III Paper III PHYO3(P) 25

Semester IV Paper IV PFTYO4(T) 75

Semester IV Paper IV PHYO4(P) 25

Semester V Paper V PHYO5(T) 75

Semester V Paber V PHYO5G) 25
Semester V Pabsr VI PHYO6(T) 75

Semester V Paper VI PI{YO6G) 25
Semester VI Paper VII Pr{Y07(T) 75

Semester VI Paper VII PIIYOT(P) z5
Semester VI Paper VIII PITYOB(T) 75

Semester VI Paper VIII PHYOs(P) 25
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ry paper will be of

be as follows:

GENERAL

1. The duration of e:

three hours.

2. Marks distributio

{OTES ON THE SYL

rmination for each theo

of theory papors will bt

Full
Marks fruestions

I

PHYOl(r) 100 )ne compulsory
roblem oriented
uestion and 4 other
uestions from the
:maining 7 questions
11 carrying 15 marks .

PHY02(T),
PrrYO3(r)
&
PlrY04(T)

75 One compulsory i

problem oriented 
i

question carryin-e 12 
i

marks and 4 other 
I

questions out of the 
I

remainingT are to be 
i

answered each
carrying 11 marks.



Qr. compulsory
pjroblem oriented
ciuestion carrying 12

r{rarks and 4 other

duestions from the
l.H

r'pmaining 7 questions

dre to be answered
ch carrying 11 -

PHY0s(r),
PHYO6(T),
PHY07(T)
&,

PHY08(r)

A

3. The Practical Exaininations for each paper in B.Sc. that is
pFryO2(p), envcillp) , PHY04(P), piVOS(P) , PHY06(P),
P}IY07(P) and Pf,tYO8(P) will be of six hours duration and

each student has td perform one experiment in the

examinatibn.

PHY0l(r)
(Lectures:150)

$4arks : 100)

Semester-I
Mechanics, Optics, Acoustics

TINIT-I
Inertial and Non-inerti frames: Components of velocity and
acceleration in differen co-ordinate systems (planar motion only).
Uniformly rotating fra
applications.

, centripetal force and coriolis force with



f ,,i;

x

Central forces: Conservlptive nature of central forces, gravitational
potential and field due 

{o 
a thin spherical shell and solid sphere.

I

Systems of many particles: Motion of the centre of mass, linear
momentum and angula{momentum of system of particles, elastic
and inelastic collisions, 

f 
loss of kinetic energy due to direct impact

of inelastic collision of [wo rigid bodies.

i

Relativity: Galilean {relativity and its failure. Galilean
transformations. Michplson-Morley experiment. Basic postulates
of special relativify. L[rentz transformation, length contraction,Jl

simultaneify, time dilation,. Einstein velocity addition rule.
Variation of mass with jvelocity, mass energy equivalence. (35)

I

iLrNrr-rr 
I

Degrees of freedom: Moment of inertia - parcllel and
perpendicular axes th.,j.**s, moment of inertia of shell, solid
sphere, disk and cylinder about axis of symmetry. Euler's
equations for force freelmotion of rigid bodies.

I

Hooke's law; elastic cofrstants for an isotropic solid, inter
relationship of elastic'clnstants, torsion of iylinder, bending of
beams, cantilever (weijhtless) supporting *Lights at free ends,
beam supported at bothlends.

I

Equation of continuity for fluids, Bernoulli's theorem (with proof
and applications), fluidimotion through a capillary tube(streamline
flow), Poiseuille's equdtion, surface tension, capillarity and
formation of droplets, flrrsr*e on the curved 

'surface of a liquid,

v

excess pressure inside {tr air bubble. (30)



LINIT III
Fermat's principle: Pri ciple of extremum path. Application of
Fermat's principle to relflection and refraction at plane and curved

&

boundaries. 
' 

I

I

General theory of imale formation: Cardinal points of an optical
system, refraction throbgh a thick lens , relation between the

distances of cardinal polintr, combination of thin lens separated by
a distance, cardinal poidts of Ramsden and Huygen's eye pieces,

ideas of matrix optics, lens formula by matrix method.

l

I

Aberration in imagls: Chromatic aberration, achromatic

combination of. lensf s in contact and separated lenses.

Monochromatic abenations and their reductions, aplanatic points

of a sphere with proof,tl i**ersion objectives.

I

Optical instruments: eJrepieces- Ramsden and Huygens. Relative
merits and demerits I of Ramsden and Huygen's eyepiece.i (2s)

I

1

lnterference of lighq tiringes produced by a wedge-shaped thin
fi1m, ftinges of equal tfrictcness and eq'ual inclination, Haidinger
fringes. Theory of Newpon's rings and experimental determination
of u'avelength of mon{chromatic light. Michelson interferometer,
construction and prodrlction of fringes, its applications for the

rlG&

determination of
standardrzation of the
beam interference. Fa
production of fringes.

wavelength, wavelength difference,
metre. Intensity distribution in multiple
ry-Perot interferometer, construction and



Ilo
I

Diffraction of light: nrlrt.t diffraction, Fresnel half period zones,

zone plates, straight 
"ldg., 

rectilinear propagation. Fraunhofer
diffraction: Diffraction [from a double-slit, N slits, theory of plane

diffraction grating. Repolution of images, resolving power of
Fabry-Perot interferom{ter and plane gratings.

I

Polarization: Differentl methods of polarization, methods of
producing elliptically uftO rirrularly polrarized light. Quarter wave

plate and half wave pla{e, double refraction in uniaxial crystals (its

electromagnetic theoryi). Rotation of plane of polatizafion,

Fresnel's theory {f optical rotation.

I

I

Dispersion and scatterirlg: Theory of dispersion of light, absorption

bands, normal and an[malous dispersion. Theory of Rayleigh

scattering. lLr(40)
I

R:',i.:'a

.1

v

I
J

LrNrr v 
I

Velocif of sound in lnuia and solid. Ultrasonics: Production,
detection and applica{ions of ultrasonic \tr'aves. Principle of
ultrasonography i

Sound and Noise: Int{nsity of sound, bel and decibel, limit of
human audibility. Nf ise and noise reduction (qualitative

discussions only) 
I

I

Acoustics of buildinis: Requirements of good auditorium,

\tf

reverberation and optir,hum reverberation, Sabine's formula for
reverberation time, live ind dead room. (20)
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Semester -II
Electromagnetism, Electronics - IPHY02(T)

(Lectures :90)
(Marks : 7 5)

Electric field due to al continuous charge distribution. Gauss' lavr
in electrostatics. Calcdlation of electric field in simple cases like:
charged rod, infinit* p{une sheet charge.

Work done in ele[trostatic fie1d expressed as line integral,
conservative nature of [lectrostatic field. Electrostatic potential ancl

potential energy due td charge distribution, calculation of'potentia)l
and field of an elect{'ic dipole, charged circular discs, chargedl.

hollow and solid spheles. Method of electrical images and field
near the surface of a cohd,rctor (plane and spherical).

LINIT. I

LCR series and parallel
dissipation, power facto

Vector form of Biot-Sayart larv; calculation of magnetic field due
to a straight conductor garrying current, circular coil carrying
current and a solenoid. I

I

Gauss's law in a diel..d,ri, medium, displacement vector. Magnetic
dipole moment and its rllation to angulu, *o*.ntum,
gyromagnetic ratio, malneti zationvector, magnetic susceptibility
and permeability(linearl,"ur"r only), hysteresis, B-H curve. (30)

I

rrNrr-rr 
I

Non-steady currents and continuity equation, rise and decay of
current in LR and CR cfrcuits, decay constants, transients in LCR
circuit. i

Alternating current: Con\plex impedance, reactance; impedance of

\d

ircuits, resonance, Q-factor, power
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I

Generators : Three phasp electrical power supply, delta and star

connections, voltage relulation, current regulation.

configuration, h param"[.rt oitransistors (CB and CE). (20)

Lr-,VT rV 
I

Single stage transistor u!"pUners (CE), multistage transistor
amplifiers, RC coupled lamplifier (qualitative analysis only).
Principle of feedback ar,nplifiers, negative feedback voltage
amplifiers, transistor ospillators, Barkhausen criteria.

Dio,Ces as clippers and {imlterslclampers. Operational amplifier
and its cn*taiteristic rc{tures. Logic gat.r, OR, AND, NOT, NOR,
XOR and NAND gates | (20)

I

I

I

I

I

I

I
I

I

I

I

i

I

I

Integral and differential
inductanc e, transformer
ltlaxwell' s displacemen
space and in a medium.

L.\TT-IIi
Basic circuit analysis: hhoff s laws and applications.

enin's theorem and Norton's theorem.
lectrical network, hybrid parameters.

Rectifier: ripple factor,{filter circuits. BJT, Characteristics of BJT,
CE and CE configurati{ns, active and saturation regions, load line
analysis, Q point. Cuneirt amplification factors in CB and CE

forms of Faraday's law, mutual and self
energy in a static magnetic field,
current, Maxwell's equations in free

- (20)

\t

Sup erpo s ition theorem,
Trvo pofi analysis of ani*

rt

It

I

1
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ext Books recommended:

1. D.J. Griffith, In oduction to Electrodynamios, PHI, 3'd

edition (2004) 
I

2. B.B. Laud, E,lec{romagnetics, New Age Pub. 2nd edition,
(1987) reprint, 200
3. Chattopadhyay ft Rat<strit ,Electriciry and Magnetism,
Central Book Agendy , Pfr Ltd.

India 2008.

4. P. Chakraborby, Qlectricity and Magnetisrn, New Age
Int.(2002) I

5. J. R. Reitz, f.l. nhimord & R.W Christy,.Foundations of
Electromagnetic Thfory , Narosa Publishing House

6.S.L. Gupta & V. $umar, Handbook of Electronics: Pragati

Prakashan. Latest Efn. 2008.

t

Reference Books:
l-
I
I

1. D.C. Tayal, Basip Electronics: HimalayaPub. (2005).

2.. B.L. Theraja, B{sic Electronics : Solid State, S. Chand Ltd
3. B.G. Streetman,i Sotid State Electronic Devices: Prentice

Hall of India Pvt. Ltd. 
i(2003) 
I

4. V.K. Mehta & 4. Mehta, Principles of Electronics: S.

Chand & Co. (200s). 
I

5. The Feynman Ledrures on Physics II, Pearson Education

,i

$

v
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Listi of ex
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riments
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t:{t

s.

v.

i0
sxi

Marks :25

1. Determination of the alue of acceleration due to gravity ('g')
by' using bar pendulutn.

L Determrnation of the lvalue of acceleration due to gravity ('g')

Syndicate Press (2006)
4. D.P. Khandelwirl, A laboratory manual of Physics for

Vani Publication House.Undergraduate ckisses,

bv using Kater's pendulum.
Deterrnination of the lmoment of inertia of a regular solid (catled
unkno*'n body) abou! its axis through its centre of gravity by
using torsional penddlum.
Determination of,thelrigidity modulus of a cylindrical body by
static torsion apparaftrs.
Determination of thelco-efficient of viscosity of liquid by
capillary tube method.
Determination of thi surface tension of a liquid by Jaeger's
method. 

I

Determination,of thefangle of dip at a place by using dip circle.
Determinalion of thejresistance of a lamp at room temperafure
and u'hen it is incandescent.
Determination of theiresistance per unit length of the
potentiometer wire b! Carey-Foster method.
.To find the refractiv$ index of a liquid using traveling
rroscope 

I

I

I

Text Books lrecommended:
i. C.L. Arora, B.$.. Practical Physics, S Chand (2005)

2. S. Ghosh, A TeSt Book of PraCtical Physics, New Central
Book (2001) 

i

3. K.G. Mazumdai A Text Book on Practical Physics ,



t
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- Riet-erence Books:

I

1. B.L. Worsnop and H.ft. Flint, Advanced Practical Physics, Asia
Publishing House, New In"Uti,
2.M.Nelkon and Jon Ogborn, Advance level Practical Physics 4th

Edition I

3. Chauhan & Singh, Advanced Practical Physics, Pragati
Prakashan. I

4.8. Saraf et al, Physic$ through experiments Vol I & II
I

I

I

I

Sbmester -III
It.*.PHY03(T) .Therr,hal Physics, Waves

(Lectures :90) I (Marks:75)

equation PV:RT. Van der Waals correction, Van der Waals
equation and evaluationj of critical constants of a

gas. Law of equipartiti{n of energy with proof and its application

to obtain y -CplCy ofla gas, determination of y by Ruchartd's
inethod. 

I

I

Transp,ort phenomena: lConcept of calculation of mean free path,

Claussius mean free pfth and estimation of molecular diameter.

Viscosity and thermal $onductivify of a gas. Theory of Brownian
motion (Einstein' t upptfach).

I

Laws of thermodynan{ics: The zeroth law, indicator diagram,
work done, the first I lu*, internal energy. Reversible and

irreversible changes, C{rnot cycle, Carnot theorem, second law of

v



i
I

I

I

I

thermodynamics, 
"ntro{:increase of entropy, en

unavailable energy. Thi
rdentitl' u'ith perfect gap

zero. third larv of thermf

I

'[-\-IT II 
I

I-rquel-action of gasg

ttxnperarure, Princinle of

tsiack bodl' radiation, tf
p.rsrulate. Planck's'Lh
mdiationo spectral dis$

13

y as thermodynamic variable, principle of
tropy of a perfect gas, entroPY and

rmodynamic scale of temperafure and its
; scale. Impossibility of attaining absolute

dynamics.
(2s)

s. Boyle temperafure and inversion
I regenerative cooling and cascade cooling.

rmperafure dependence, Planck's quantum
fw, Stefan-Boltzmann law, pressure of
ribution of black body radiation. Wein

Cisplacement law,
erperiment.

yleigh-Jeans laws, agreement with

Phase space, p-space, I f-space, Gibb's dnsemble, division of
phase space into phase dells and volume of a phase cell, calculation

' -: - t ,L --cr ---1----^ ^ :-- ,^r- r1--^tir^ri--^pf number of states in tprms of volume in phase space. Qualitative
iCeas of microcanonica{, canonical and grand canonical ensembles
*'ith examples. i (20)

Llrr m i

Si:nple harmonic motiojn: Superposition of two SHM's acting at

right angles to oach othpr having (a) same frequencies and (b)
di.tTerent frequencies in lthe ratio 1:2. Lissajous figures and their
uses. Oscillations of twf masses connected by a spring.

I

Dannped and force{ oscillaticns : Damped SHM, energy of'
Camped SHM, Q-valuel of damped oscillations , forced vibrations
with one degree of freeflom, transient and steady state oscillations,
pox er in forced vibraiions, sharpness of resonance and qualify
facior. 

I

l

I

I

I

I

I

I

I

{



t

.

I

I
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I

I

Waves: Linear .qrrutidn of plane progressive wave and its generarl

solution. Plane *u,re{ and spherical waves. Energy and energ'y
density of plane progrdssive waves.L v 

I

Waves in continuous[ media: Speed of transverse waves on il
uniform string, speed pf longitudinal waves in a fluid, interference
of sound waves, com$ination of tones. Group velocity and phase
velocity 

I

I

Vibrating Strings: Thpories of plucked string and struck string.
Energy of vibrating strings.

Fourier Analysis, no,fi.r series and Fourier coefficients, simpkl
I

examples - square wate, saw-tooth wave, triangular wave. Fourier
analysis of non-periodic functions. (30)

UNIT IV
Failure of classical p{ysics. Old quantum theory. Wave nature oil-t-
matter and de-Broglip relation. Demonstration of probabilistic:
nature of quantum lmechanics by the lwo-slit experiment,

t^--

.!
t

Statement and signific4nce of Heisenberg uncertainfy principle ancl

illustration of this prinpiple by a single-slit electron diffraction ancl

Heisenberg's microsc.ip.. Application of uncertainty principle to
.prove the non-exist of electron in the nucleus and calculatiorr
of binding onergy of elpctron in hydrogen atom.

Concept of wave funct on and physical interpretation of the wave)
function. Normalizatt
Derivation of one

n of a wave function with examples.
dimensional time-dependent and time-

independent Schrodi equations (without use of operator).
(1 s)



I

II rs

I

Text Books rco-thended:
1. I'{.W. Zemansky d n U Dittman, Heat and Thermodynamics,

\fcGrari, Hill, Singapb re,7th Edition, 1,997 .

:. B.K. Agarwal and M. Eisner,Statistical Mechanics, New Age
lnternational PubHsders,2nd bditiorr, 1998.

3. Fi,J Pain, The Physics of Vibrations and Waves, John Wiley &
srrns 3'd Edition I t1998)
;$. B. Ghosh , Principles of Acoustics, Shreedhar Publishers
5" S.N. Sen, Acousticb, Waves and Oscillations, New Age Int.
r'l0lti) 

I

6.L ndergladuate Physi{s , A.B.Bhattacharya , New Central Book
AEe ncr, (2007) 

I

T.R.N. Choudhuri, Wa,ves and Oscillations, New Age Int. (2007).
,s'" A,K. Ghatak and S Lokanathan, Quantum Mechanics, Mc
\iilian, Igg2. 

I

9.P" T. Mathew Quantum Mechsnics, Tata McGraw Hill
i0" R. ll,Iurugeshan, $4odern Physics, S.Chand & Co., 2006.

I

I

R-eibrence Books reconimended:
1. B.B. Laud ,Frfndamental Statistical Mechanics, New Age

lnternational Publish{rs, t 994.
L Franks Crawford, \,Vaves: Berkeley Physics Course (SIE), Tata
]'Ic Grarv Hill, 2007. 

i

I

I

I

I

I

I

I

I

I

I

I
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I
I
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I

I

I

1. Determination o{the co-efficient of linear expansion of a
solid by using Pullidger's apparatus and optical lever.
2. Determination ofithe specific heat of a liquid by the method
of cooling. 

I

3. Determination ofittre co-efficient of thermal oonductivity of
a good conductor by SQarle's method.

PHY03(P) List 6f experiments Marks :25

4. Determination oflthe refractive index of a prism by a
spectrometer using I monochromatic light.
5. Determination ofi the magnif ing power of a telescope by
angular method.
6. Determination ofjthe radius of curvature of a lens by
Newton's ring meth
7 . Determination o{ the grating constant by using a
spectrometer. 

I

8. Determination o the power of the combination of trvo thin
convex lenses in co tact by displacement method.
9. Determination o the speed of waves on stretched strings.
10. Determination o
method.

the frequency of a tuning fork by Melde's

Text Books reco

1. C.L. Arora, B.Sc. P ctical Physics, S Chand (2005)
2. S. Ghosh, A Text B
(200 1)

k of Practical Physics, New Central Book

3. K.G. Mazumdar A
Press (2006).

xt Book on Practical Physics , Syndicate



l7

+. B.L. \\rorsnop and I{.T. Flint, Advanced Fractical Physics, Asia

PuL,lishing House, Ntf Delhi.
5.\[. Nelkon and Jon Qgborn, Advanced level Practical

* p.m.
Physics.4tl'

Eciition l-
q5.D.P. Khandelwal, A,laboratory manual of Physics for
UnCersraduate classesl Vani Publication l{ouse.

f
1. Chauhan &
Frakashan.
$. B. Saraf et

Singh, d.dvanced Practical Physics, Pragati

al, Physips through experiments Vol I & il

Ato
Semester -IV

ic, Nuclear and Solid State PhysicsPi-n'0-t(T)
i'T-ectures :90)
rlrfarks - 7 5)

Principle
spectral

{_}-rr I -i
Aromic struchrre. M{thods of producin g totrzation in atoms arrd

iiiesurement of ior{,ization current. Excitation and ionization
pctentials. Mobility pf ions, determination of e/m by Thomson's
nelhod, measuremen{ of electronic charge e by Millikan's oil-drop
erperiment. Measurpment of mass of the eiectron, principle oi
.--athode ray oscillosc{ne.

I

Fosi.tive rcy analysi! and mass-spectrographs: Thomson mass

spectrogrupir, nainU$Oge mass-spectrograph and Aston's masis-

spectrograph. 
I

R evieu' of Bohr's thfory of hydrogen atom and different spectr:al

seies. Introduction of quantum numbers with their significance,
Pauli's exclusion pri{rciple and use of this principle to show ttrat
ure maximum numbei of electrons in an orbit 2n"

I

I

of produciion of x-rays. Hard x-ray and
continuous'[ spectrum and characteristic

soft-x-ray
spectrum.



I

I

I t8
I

l

Moseley's law, Duane| & Hunt law. Absorption of x-ray and
exponential law. Com{ton scattering of x-rays and expression for
wavelength change duelto scattering.
Laser: Purity of a spect{al line, condition for laser action, existence
of metastable state, po$ulation inversion by pumping and cavity.
He-Ne laser (basic prin{iple). (30)

unit II 
I

Review of natural radiobctivity, mean life (deduction). Basic ideas
of o, B and y decay. 

I 
mteraction of y rays with matter: photo

electric effect, Comptoh scattering, pair production. Applications
of radioactivity: radidgraphy, radioactive tracers, radioactive
dating: carbon dating. 

I

Particle accelerators :l Linear accelerators, cyclotron and its
limitations, betatron and synchrotron (proton).
Particle detectors: Ionization chamber, GM counter, scintillation
counter. I

Artificial transmutatioil of elements: Artificial transmutation,
scheme of nuclear reactions, nuclear reaction energy, discovery of
neutron, properties of ndutron.

I

Nuclear fission: nis.ol"ry, energy released in fission, secondary
neutrons and their impprtance, multiplication factor (elementary
idea), chain reaction, cohcept of critical size, nuclear reactor, types
of reactors. 

I

Nuclear fusion: Originl of stellar energy, calculation of fusion
energy,, qualitative idea$ of nuclear models - liquid drop model,
shell model and collecti{e model, calculation of binding energy.

I

Cosmic rays and elem.riury particles: General characteristics,
latitude effect, east-westl effect, altitude effect,, origin of cosmic
rays, primary and secondary cosmic rays, classification of
elementary particles andl their properties. (30)
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I_\1T IIInd
br

ce

v.

Cchesive energy of solips. Crystal structure: Lattice translation
'"-eclors. crystal structur6 with basis and Bravais lattice, primitive

1S

lo
rs
re

ts

n

[,

rf

Y

{
s

'"-eclors. crystal structur,S with basis and Bravais lattice, primitive
::ri and unit cell. Symtjnetry in crystals: viz translational,
r,ristional, inversion syrhmetry and crystal types rn2- and 3-
ii:rensions allowed by bymmetry; sc, bcc, and fcc crystals and
xeir coordination num{ers and nearest neighbour distances.
f loseC-packed crystals [nd packing fraction of sc, bcc, and fcc
.':ices. \iiller indices dpd interplanar spacing.

l^r
Di:tacrron by crystals: [rurr', law; Laueos treatment of
;:iiaction and Laue's elquations, need for reciprocal lattice
-" :; :ors. \\'igner-Seitz cfill.

free electron theory of {olids: Classical treatment and Drude's
i:e.#+' of eiectrical conductivity, inadequacy of free electron
::,*"iil.. Inrroductory cor{cepts of Ferrni ievel. Qualitative
erpl.anation of energy bpnd and band gap, distinction befween
;;lductors, semiconducjtors and insulators in terms of band gap.

I

S,iagnetic properties of {naterials: Magnetic induction,
:- .=::Lation and magf,etic susceptibitity, Quatitative idea of
,jianagnetism, paramagnetism, and ferromagnetism.

co
)n(

a

I

rS<

h!
fl
uc

S;cerconductivity: D
il.=-:rli:rgh Onnes. P

of superconductivify in Hg by
on of superconductivity, persistent

reU

men
)ve
orn

;Lrint, behaviour of I a superconductor in a magnetic field,i
J'{rissner effect, destrubtion of super-conductivity by a magnetic
ieXc and critical fieldq (upper and lower) leading to distinction
b,;:-,crEen type-I and e-II superconductors. (30)
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List-of riments Marks :25

^thJ

CS,

'ge

CS,

e).
ice

0Y,

S.

ral,

i. Detennination of thd mechanical equivalent of heat (J) bV
j'rule's calorimeter.
:, De termination of th4 magnetic moment of a bar magnet (M)
r.na rhe value of horizoqrtal component of the earth's magnetic field

PHl'0.1(P)

CS,,

)SEI

n

3na [ne Value oI norlzo+tal component oI Ine eafln s magnellc Ilelo
r Fi,r b1' using deflectionjand vibration magnetometerJ

i" To r,erify the inversd squars law in magnetism.
4. Determination of tt{e energy gap of a semiconductor diode.
r. D;tenrrine the charabteristics of a semiconductor diode and find
-*. s:::ic resistance. I

il" Determine the forwdrd and reverse bias characteristics of a
trr:er diode and to *.[rrrr. the value of breakdown voltage.

DEtermination of th{ value of the capacitance of an unknown
;a::citor by using the pe-Sauty's bridge
!, To srudy the OR app aWO logic gates and to veri$, their truth
:;:^es (using Transistois or ICs).
'p" To Crau, the characferistics of a LDR
i i,i" T,r draw the characteristics of a photo-diode.
,' i " Determination of fn unknown resistance by using a PO box.

I

I

I

l*r:: Books recommrJo.o'
I

.. C.L. Arota, B.Sc. Prhctical Physics, S Chand (2005)
:. S. Ghosh, A Text Bdok of Praltical Physics, New Central Book
:;-:;i' I 

J

l " K.G. I{azumdar A text Book on Practical Physics , Syndicate
J:*s G006) 

ij H:rnam Singh, B. Si Practical Physics, latest edition.
5. E.L. Worsnop and H.T. Flint, Advanced Practical Physics, Asia
3;rlisning Houie, N.+ nrfni
tr,, ),[. )ielkon and Jon Qgborn, Advanced level Practical Physics
r 4= eCition).
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7. D.P. Khandelwal,.olruUorutory manual of Physics for
Undergraduate classes,l Vani Publication House.

I

I s"*ester -v
IPHY05(T) Math.bmatical Physics, Quantum Mechanics

(Lectures -105) |(Marks:75) 
I

Ir,NrTr I

Vectors: Gradient of a lcalar, divergence and curl of a vector field.,
line, surface and voluJne integrals, flux of a vector field, Gauss'
divergence theorem, fr.".rr's theorem, Stokes'theorem ( with.
proofs). 

I

Curvilinear co-ordinales, orthogonal curvilinear co-ordinates.
Conditions for orthog{nality. Gradient in terms of curvilinear co-
ordinates, divergence dpd curl in terms of curvilinear co-ordinates.
Laplacian in terms I of orthogonal curvilinear co-or,Jinates,
cylindrical and spherichl polar co-ordinates as a special curvilinear
system. I

I

Matrioes: Different tyb.r of matrices, properties of symmetric,

I/l

i

skew- symmetric, {ermitian and skew-hermitian matrices.
Characteristic equatiod, eigenvalues and eigenvectors of a matrix
and diagonalization of lnatrix (only for 2x2 matrices).
Compl& variables: lreHminary ideas of Complex number,
functions of comple>i variables, analytic functions, Cauchy-
Riemann conditions, pauchy's theorem (with proof), Cauchy's
intesral formulae (with oroofl. simolv and multinlv connected

of a matrix

Complex variables:

Riemann conditions,
integral formulae (wi{h proof), simply and multiply connected
regions. Taylor series jand Laurent series (both without proof),
poles and residues, lCauchy residue theorem (with proof),
application of residue I theorem in integrals of functions having
simple poles. (24)



23

ld,
is'
ith

L}iT II
Orcinan" differential e uations: General method of solutions of
rcond order linear eq tions, meaning of ordinary point, singular

r point. Frobenius method of solution.;rr:: and regular singu

: r, r Legendre polyno
;:i-erential equation,

ial: Convergent solution of Legendre
transformation to polynomial solution

Frt,.; l" Generating fun on of P"(x), recurtence relation for P.(x),
Pn(x), orthogonality of Pn(x). Calculation3.;-"jjzue's formula fo

;r: :.c'rertial and intensi
:::: of P-tx.1,

at a point for an electric dipole with the

i, Iie rmite Polyn
Conlergent solution
ransiomnation to poly
::d -'::renc e relatio,ns, R

of Hermite differential equation, its
mial solution H"(x). Generating function,
igue' s formula, orthogonalityof Hr(x).

?:=e,1 differential eflrations: Solutions of partial differential

35,,

ro-

35.

3S,

iu'
i:----::ioss by the methof of separation of variables. Application to
:",:;:;ic,n of : heat flont equation in one dimension, equation of
';::=:lng string, Laplafe's equation in two dimension (cartesian

'- i polar co-ordinates). (24)
I

I

-i.-ir n I

,F,.1

ic,
)s.
'1X

)t,

v-
"s
sd

0,
0,
1g

4)

G.-:-::a and Beta functibns:
}:ir rlisa of gamma fnd beta functions as definite integrals,
:*c-sion formula for I gamma functions, evaluation of f(1/2).
P.el:donship between I gamma and beta ,functions, Legendre
D'uplication formula, E{aluation of definite integrals of the types:'l

=. l.b

..,' ,': c., ; i,j _* | ! "-"'.'" 
*

;t-o



t,
l.A1 i

l'o
Tensor analysis, Con{.pt of tensor with examples, contravarianrt j

and covariant tensorslup to rank 2, mixed tensors, addition anrl
subtraction, outer andl inner products of tensors, contraction of a
tensor, symmetric u"'p anti-symmetric tensors, the Kronecker
delta. 

II (e)

LrNrr rv 
I

Particle as a wave papket, Gaussian wave packet, phase velocity
and group velocity, v{locity of wave packet, spreading of a wav(}
packet, probability I density, probability current densify,
conservation of probaQility density.
Postulates of quantuml mechanics, quantum lnechanical operators,
eigenvalues and eigenfectors of an operator, Schrodinger equation
as an operator equatiof.r, Hamiltonian operator, Hermitian operatorr
and its properties, fO3oint of an operator, linear operator,
commutation and aqti-commutation of operators, momenfunr

L
operator, energy onerafor, matrix representation of an operator.

i

Expectation values o[ an operator with examples, Ehrenfest
theorem. Derivation o{Heisenberg's uncertainty relation Ap* Ax ):

(24)hlT by operator method.

I

I

I

rrNrr-v 
I

One-dimensional applfcations of time independent Schrodinger
equations: particle inlan infinitely-deep potential well, quanturnL

tunneling through a pcitential barrier, step potential-reflection and
hansmission coefficier,rts, particle in a shallow well and linear
harmonic oscillator . t
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anrl
rfa
'ker
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:it;r
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)rs,
iorr
ltor
lor,
ufiI

:est

r):
'14)

I

i

I

.+:,gulai momentu*, d,
r "-es:an coordinates ah,

=-: :^ .lr]. Anguiar *oln
; ;.::iha:es ; eigenvalud,s

,: j:;:J:s and their eigel
- tirf.ltais anC their Proge
::;:t :r snherical polar p

-;:.:: l3rt, solution of....--.-ut.r. 
i

I

I

I

I

I

I

Iti-: B o.',ks r.ro**.rrJ,-l
: 3.D. Gupta, Mathenl,t
^,-''-'] t I

l" ,9.W. Joshi, Matrice
i ,3"-K. Ghatak and
]'{iiiEn- 1992.
4" 5 Gasiorowicz., Q
5" G" -{ruldhas, Quan

25

rbital angular momentum operators in
rd their commutation relations, €.8. [1i, \]
mentum operators in spherical polar
s and eigenvectors of 1" aod 1' ; spin
nvalues and eigenvectors, Pauli's spin
,erties. Schrodinger equation for hydrogen
coordinates, separation into radial part and

I the radial equatiotr for obtaining energy
i (24)
l

I

I

I

I

I

I

I

I

I

led:
I

l,atical Physics, Vikash Publishing House,

and Tensors, Wiley Eastern (2004 )
S. Lokanathan, Quanfum Mechanics, Mc

ntum Physics, John Wiley (2005).
m Mechanics, Prentice Hall of India (2002)

ger'

wni

indL

9Ar

Ret€rence Books mmended:

:. G.Arfken, Mathe
Fress Inc.(Indian
Temple Road, Ba

l. Schaum's outline
aftd an introducti

3. Sehaum's
T'ariables,

atical methods for physicists, Academic
edition- Prism Book Pvt. Ltd. 5312'8u11

banagudi, Bangalore- 5600 1 9, India)

series: Murray R Spiegel, Vector Analysis
n to Tensor Analysis, Mc Graw Hill (2002)

outlin series: Mun'ay R Spiegel, Complex'

McG w Hill, (2002)
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4. C. Harper,
Hall of India

5. Mathew and
6. W. Greiner,
(2001).

PHYOs(P)

Intr
Pvt

'uction to Mathematical Physics, Prentict:
Ltd.( 1993)
er, Mathematical Physics
lum Mechanics (An Introduction), Springer:

eriments Marks :25

Wa

Qua

I

l.Determination oflrn. co-efficient of thermal conductivify of
a bad conductor by lJee's method.
2. Determination thg velocity of ultrasonic waves in liquid.
3. To measure the 

"fiatfr 
of single slit from the study of it,

Fraunh o ffer di ffrac t 
io n.

4. Determination ofithe wavelength of sodium light using
biprism. I
5. Deterntination of[the specific rotation of solution using
polarimeter. 

I

Text Books recornmlnO.A'
I

1.C.L. Arora, B.Sc. Praptical Physics, S Chand (2005)
2. S. Ghosh, A Text Bdok of Practical Physics, New Central Book

!i?:? Mazumdar, o f"o Book or' rru.,ical Physics , Syndicate
Press (2006) 

t

4. S. Ghosh, A Text Bobk of Advanced Practical Physics, New
Central Book (2001). 

I

5. B.L. Worsnop and H.1T. Flint, Advanced Practical Physics, Asia
Publishing House, NewlDehi.
6.M.Nelkon and fon Odborn, Advanced level Practical Physics .4ft
Edition t

7. D.P. Khandelwat, [,4. laboratory manual of Physics for
Undergraduate cla,bses, Vani Publication.House.

I

I

I

I

I

I

i
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lz7
Ii Chauhan & Singhf Advanced Practical Physics, Pragati

Frakashan. 
I

9 B. Saraf et al, PfrVsics through experiments Vol I & il
I

l
I

Ij

I

3lj-'-,-r{rT r I Otp.r.frnr{rrnqrnir.c Fler.ftnnir.c.rmr i.-:,ir.r-l I Electrodynamics, Electronics-Il
l*;:-:es:105) I
-l"f :-.-{ -:ir I.-., 

I

I

I

I

-]":-: I

I

ffif*rratial form' of G{uss' law-Poisson and Laplace's equations,
l--:l{l"l*ness theorem (vtith proof). Maxwell's equations for time
;.e;'rna*nt electromagnftic field in vacuum and in material media,

!ul,i'a.d3{," conditions. 
I

i;*r:r* iietrd inside *!tr.r, Polarization and polafization vector,
------i-" .-J 

I

rulrurr:l eno field d*F to polarized matter, applied to sphere.
***-'u" Lerv in dieledtric and the displace*."t field, eiectric
r,,*;epdb,i-1iq' and dieledtric constant, boundary conditions satisfied
:* E ,s.d D at the interface between two homogeneous dielectrics,
;:,*l**'id,r sphere in la uniform field, capacitor filled with
*r3;:nrs. poiar andl non-polar molecules, induced dipoles,

...- \ r-..,oti relation. (ZZ)- -:*\--\--t.LU))r,rr,r r,wrwurryrl.

-l;l - 
|

I

r.:*;;i;'negnetic Potentials: Magnetic vector potential A and scalar

;{::,ii*r-:ii"l {l. Poisson's fquation for A in terms of cument density,
r';1i;;:,;,r. lor line and su{face cuffent, calculation of vector potential
i;.,r ,l:: :dinitely long iolenoid. Gauge transformations, Coulomb
r: l*:crrz gauge. 

I

{
I

I

I

I

I

I

I

lice

ger

k

I

rh
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for Max*.ll't equatiofrs, orthogonality of E, B and propagation

vector. Poynting vectlr, energy and momentum propagation,

ii
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u:1,: '
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t'
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f

tr.i

lil
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incidence.

LINIT III

(23)

FET. Similarities and dissimilarities of FET and BJT, JFET, static

and transfer characterislics of JFET, pinch off voltage, idea of
MOSFET. I

Ideal OP AMP, differe{tial amplifier, transfer characteristics of OP

AMP, "fft.t 
putu*ete{s, diffeiential gain, CMRR. Applications of'

OP AMP as adder, intefrator and differentiator
I

Multistage amplifiers, I analysis of RC coupled CE amplifier,

transformer coupled {mplifier, feedback amplifiers, gain with
feedback. Analysis of 

$olRitt's 
and Hartley's oscillators.

I

Elements of communichtion systems, features of radio

cofitmunication, el"*rdtury urp.cts o f optical colnmunication,
(2s)optical fibres. 

I

IuNrr-rv I

Digital signals, analog {'s digital, binary system, binary to decimal

and decimal to binary, $inary arithmetic-addition and subtraction,

signed binary numbers,l t'to' s complement scheme.

Boolean algebra E.t.rrrlttary aspects only), de'Morgan's theorems,

TTL Logic families, mrfttiplexer, demultiplexer, digital
comparator. I (15)

t

l
I

I

I
I

I

I

I

I

I

I

I
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ln
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Of,

itt

th

I'-\;rr \-
-;^-.:^- |

- -:--:--tJ:-ton of comf,uters: analog and digital. Flowchart and
,.:,::::r:i . to deterrnirie the roots of a of a quadratic equation,
:;n:"alion of arithmelic series. Fortran (77) characters: integer,
;.::r:;tt. real constant, {complex constant, logical constant. Fortran
"''r:;bte's: real variables, double precision, logical variables,
s*:*,Jnpied variab les, afrays. Library functions.
l--:- -i=tements : 

I

, -{ : Er.ecutable staterhents :(with illustration):
- { --i- I: .{ssrgnment s}atement

'rr r nnput statemel-rt: formatted and unformatted
..:, Control state{ient and its classification, i.e.

l.Bl GOTO sta,tement, unconditional GOTO statement,
;": =:::i: GOTO staterhent and

assigned 9OTO statement
qbl lF statem{nt: arithmetic IF", logical IF, IF THEN,

:: S:. E-\DF 
I

{;i DO stateni,bnt: DO loop, ENDDO.
lc, CONTINiUE statement
ie'i STOP statJmen t
,:-l PAUSE 

I

, :"0'r Output statempnt: formatted and unformatted
I "o-.r R.ETURN sta{ement (related to subprogram).} 

' )ir,:'-executable sfatement( with examples and illustration)
l:'iE\ SION statement
il\IPLICIT staterilent
EIPLICIT staten{ent
FCR*\L{T statemlnt
)\AItrLIST statelnent
ft!]n{ON stater{ent
: IILTUALENCE 

I 
statement

-\TER\AL statement
=\D statement, 

I

'fPE\ FILE statelnent
(20)
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Text Books recomme

1. D.J. Griffith, In
(2004)
2. B.B. Laud, Electro
(1987) reprint, 2005

tion to Electrodynamics, PHI, 3'd edition

etics, New Age Pub. 2"d edition,

ity & Magnetism, Flimalaya Pub. (1998)
ical Electrodynamics,'3'o edition, Wiley,

3: D.C. Tayal, Electri
4. J.D. Jackson, C
New York 1998.

5. B.L. Theraja, Bas{c Electronics, S. Chand & Co. (2005).

6. S.L. Gupta & V. K$mar, Handbook of Electronics, Pragati
Prakashan. Latest Edn (2004).
7. D.C. Tayal, Basic plectronics, Himalaya Fublications (2005).

8. C. Xavier, Fortranl 77 andNumerical Analysis, New Age8. C. Xavier, Fortrar{ 77 andNumerical Analysis, New Age
International (2001) 

|

9. V. Rajaraman, Colhputer Programing in Fortran 77,PHI
(2001) 

I

I

Reference Bookr rlo**ended:
I

1. E. M. Purcell, Bfrkeley Physics Course, Electricity and
magnetism, McGruit Uitt,

Le6s. 
I

2. Edward C. Jordan & Keith G. Balmain, Electromagnetic
waves and Radiatilg

' systems, Prentife HaIl of India Pvt. Ltd,(Eastern Economy
Edition- 2oo Editiori

2000 Indian re$rint)
3, J. R, Reitz, F. Ji. Milford and R. W. Christy, Foundations o1f

Electromagnetic tlpeory,Narosa Publishing House,
3'deditio n,!993 

I

4. J. D. Ryder, El{ctronics Fundamentals and Applications,
Prentice Hall of Indfa P\4. Ltd.(2003).

I

I

I

I

I
I
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]" ts.G" Streetman, isolid State Electronic Devices, Prentice

ii":}i ct India Pi4. Ltdi (2004).
f". \,'. K. \Iehta and iR. Mehta, Principles of Electronics, S.

i:md & Co. (2005). 
i- A"E. tshanachur.1..jR. Bhattacharjee, University Physics II,

]u*"a' [entral Book Alency 2007

+"Tne Fevnman Le

-:::r - ]l-r;-t$

res on Physics Vol II, Pehrson Education

Flfi'*6tP) List of riments Marks :25

(Y) of glass using; " ilerennination of
{*lnl't's \{ethod.
l. Der*rmination of
ln*ft*,C"
j. t*rermination of e specific charge (e/m) of an electron by
r:.sgretronlThomso s method.
$ " Delermination o
,*; a Zener diode a
'",ri:: --{ L r.-:9.

e forward and reverse bias characteristics
to measure the value of breakdown

5- D:lermination of
,itJ.,'; r,*m.eter and also

he reduction factor of a tangent.

rff:'s nagnetic field
?'" De;ermilation of e monochromatic wavelength by

1" ** :*i"s * n ilterferome

Te t Books recommended:
i.di"r " -$cra,
:. 5. Ghosh.
r 3{*]l *

B.Sc. Pra tical Physics, S Chand (2005)
A Text B ok of Practical Physics, New Central Book

3- }Ltf," \Iazumdar,
r":3i! I 'a_iLlb)

ext Book on Practical Physics , Syndicate

oung's modulus
r).

lank's constant by photocell or by heating

e value of horizontal component of
electrolysis method.

ry

t olf
A



4, S. Ghosh, A Text
Central Book (2001).
5. B.L. Worsnop and
Publishing House, N
6.M.Nelkon and Jon
Edition.

9. D.P. Khandel
Undergraduate c

to. Chauhan & Sin
Prakashan.
9. B. Saraf et al,

PHY07(r)',
(Lectures:105)
(Marks : 7 5)

UNIT-I
'Thermodynamics

and intensive variabl
equations, heat
Joule-Thomson coo
Clapeyron equation.

Statistics and Proba
binomial distribution, culation of mean;

k of Advanced Practical Physics, New

.T. Flint, Advanced Practical Physics, Asia
Delhi.
born, Advanced level Practical Physics .4'h

A laboratory manual of Physics for
, Vani Publication House.

Advanced Practical Physics, Pragati

ysics through experiments Vol I & II

-VI

Condensed Matter Physics

ions: Thermodynamic variables, extensiv,e
. Maxwell's relations and applications, TdS
ity equations, internal energy equations.

E, thermodynamic potentials. Clausius-
uilibrium of therrnodynamical variables.

ility: Fundamental probability laws. The
Stirling approximatio:n
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I

| :3
I

1

,*rj: tql' second order)l The Gaussian or normal distribution,
;li;ulslion oi mean andluariance; the Poisson's distribution.

I

I,;r' 'J.- qeneralized icoordinates and momOnta, constraints,
l'4:-;.r- and Hamiltlonian. Density distribution in phase space:-lrff apli:catLons to on{-dimensional harmonic oscillator and free
::-T.-.r. :nnciple of equal a prori probability, ergodic hypothesis,

-. :"-; :-r: :ieorem (wit{ nrooO. Statistical-equilibrium, probability
;*;x:::,r,ns. 'oehaviourl of the density of states, sharpness of the
:':: :.-:---1 iisrributionj probability distribution in microcanonical,
;i:'::-;;. en,J srand-banonical ensembles. (30)

I

I---{:-:- I

l:,;;=:l equilibri.r* Upt*een two systems, B parameter and its
u,:m:i;'" a'ith 1i (kB T)1, probability and entropy, e.g.S - kslnf).
S,,;*::sn,:;, interpretatidn of second law of thermodynamics.
?^m*,*r :unction and jts relation with thermodynamic quantities
::h,* -snetrsv, entro{v and specific heat, law of equipartition ol'
ra":r:*u ':C its applicaltions. Derivation of Maxwell-Boltzmann
;:*'#,*:*n nrncilbn {nd its application to a perfect gas and
.i,*rp-ui,;': of Max*eli's distribution of molecular speeds with
;.s;ql;i,;i11 of mean vplocity, r.m.s. velocity and most probable,
-';.:':::.. -'ilaxu'ell'S mfan free path,

I

-.^-:^ I

\**"::.:;:: statrstics : Indistinguishatilify of particles, Bose-Einstein
iI', r,:,i Fermi-Dirac (fO) distributions. Classical limit of
:..*;:.:;r: srgtistics, appllication of BE statistics to a photon gas and.

il i:;:-rr.u-S to free elebtron in metals and calculation of Fermi
+*'-r a t

(2s)
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I
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I

LINIT III I

Crystal structure' Sy"1*etry in crystals, point groups, space

groups. Structure of s$dium chloride, cesium chloride, diamond
itrO 

"itrc 
sulfide. I

I

Brillouin zones. Recifrocal lattice of sc, bcc and fcc structures.
Fourier analysis of baifs, structure factor of bcc and fcc, atomic
form factor. Experimeftal techniques, Laue method, powder
method, neutron diffraftion methods.

Crystal binding: Bond in covalent crystals, ionic crystals, inert
gas,crystals, metallic stals and hydrogen-bonded crystals, and
properties of these tals; Madelung energy and Madelung
constant in ionic crys
crystals and cohesive

ls, London-London interaction in inert gas

Lattice vibration, q
'-^bJ'
tization of lattice vibration, vibration of

monatomic and diato c chain of atoms. Lattice heat capacity,

, Einstein and Debye theories of heatphonon density of sta

capacity. (2s),

IINIT-IV
Free electron model: antum mechanical treatment of free
electrons in metals, cept of Fermi level, density of states, heat

gas, experimental heat capacity of metals,
experimental electrical resistivity of metals,

capacity of the electro

.electrical conductivity
I\tlatthiessen' s rule, p frequency, Hall effect, thermal
conductivity of metals Wiedemann-Franz law.

Band Theory: Nearly ifree electron model, origin of the energy

equations of motion; dffective mass, effective mass in
semiconductors, silico and germanium, intrinsic carrier

mob ility; impurity conductivity.concentration, intrinsi
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3*@me,nr-sna: Lan-qevin theory of diamagnetism and

Fsrnffiegsetism: \\reiss lheory of ferromagnetism; anti-
r n l.

-.::j-l-. -s-..ys1-- 
i

e!, e r ature superconductivity.

rm egnerism and fefi-magnetism.
I

i}+ryms{-*ci** c t iv i t), : Typle- I and typ e -II sup erconductors, heat
.t

ryKr*'. energ\, gap, isptope effect. Thermodynamics of the
#rtffinrir*cting transition. Elementary ideas of BCS theory. Ideas

(2s)

s)

I

X" $*S-1'&'" Zernanlky & F.H,, Dittman, Heat and Thermodyanics,
&fuffi,ww F{i11. Singapot'|., 7tn edition, 1gg7 .

: E-ffi"- Aganval and M. pisner, Statistical Mechanics, New Age
:x:s:.,=-ui Publisherd, 2nu edition, 1998.
3 -\ C. 3-.ca. P.S, Joa!, Classical Mechanics, Tata Mc Graw Hill

S,mt tseoks recornm nded:

$ryffi,rnw F{iil SingaporB, 1985.
1',ffi.fi" I-eud" Fundam
*:ffi"a:'t'ttsl Publis

ntal Statistical Mechanics, New Age
ers, 1994.

t

;,

,ls,

;^=;:j;': Pr-t Ltd (2010).; .rs il- t;nel, Introduction to Solid State Physics, John Wiley,
? 1'*--t I,'llj I

I5 $^P. Sivastava, Elefnents of Solid State Physics, Prentice Hall
* : b.-,-' '. :flO 1 

I

,$;S, tt'*ane, Statistic{l Mechanics, Wiley India Edition, 2nd

*lll*+lt 
I

I

I.tF;;:E:::; e B ooks recbmmended:
I

1- F- F"EH- Fundamentaf of Statistical and Thermal physics,
a' I '^^-

);

: -4--r" D:kker. Solid S te Physics, McMillan (1969).
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4. S.O. Pillai, Solid S[ate Physic
5. H. P. Myers, Introdfrctory Soli(1ee8). 

I

6. J. R. Chrisman, Furldamentals
wiley (1e88). 

I

7. M.A Omar, Elemefitary Solidree3 
I

I

PHY07(P) Lirt of **,

44.

by,

cs, New Age.International (20

lid State Physics, Viva Book

s of Solid Sta1e Physics, John

d State Physics, Addison Wes

:.'

rneriments Marks : 25

'ug'

1. To study the c
and determine cl, .

ristics of a transistor in CB configuration

2. To study the charadteristics of a transistor in CE configuration
and determine B.

3. To study the frequ"l".y response of a series LCR circuit.
4. To study the freq

t Books recornmended:

1, C.L. Arora, B.Sc. P{actical Physics, S Chand (2005)

Press (2006)
4. S. Ghosh, A Text Bbok of Advanced Practicai Physics, New
Central Book (2001)

2. S. Ghosh, A Text Bfok of Practical Physics, New Central Book
(2001) I

3. K.G. Mazumdar A t.*t Book on Practical Physics , Syndicate
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PHYOB(r)
Physics
(Lectures -105)

Unit I

and their physical si

Q,.l,\

spectrum, screening ccinstant.

Trvo electrons system:
principle, spectra of h
and triplet fine structu

Unit tI
lntroduction: Types o
and electronic spectra

a1*r body rotator - quantu
rigid body rotator,
the spectrum.

Vibrating diatomic m
energy levels, selecti
spectra, selection rules

Electronic spectra:
progression, Frank Co

JI

and Molecular Spectroscopy, Nuclear

(Marks : 7 5'.1

Space quantization I and spinning electron, Stern Gerlach
experiment, quantum l.rumbers associated-with vector atom model

explanation of fine dJructure. Spectral terms - s,p,d,f notation,
magnetic moment du{ to orbital motion and spin, Bohr magneton,
Lande g- factor, Larrfor's theorem, gyromagnetic ratio. Zeeman
effect, classical and fouantum theory of normal Zeeman effect,
quantum theory of airomalous Zeeman effect for one electro,n
system only. Alkali $pectrum and effect of screening on thejr

L-S coupling, j-j coupling, Pauli's exclusion
lium atom and alkaline earth atoms, singlert

, selection rules. (2s)

molecular spectra - rotational, vibrationeil
Pure rotational spectra of a diatomic rigid
mechanical derivation of energy levels of

uency of spectral lines, selection rule and

lecule as a harmonic oscillator - frequenc)/,
n rules, spectrum, vibrational - rotationarl

lectronic band systems, sequence and
don principle.



I1r8,.I'
Raman effect and iis brief quantum meehanical explanation,
Raman shifts, Stok{s and anti-Stokes lines, selection rules,
comparison of Ramanland IR spectra.

I
Fundamental ideas ofluv and IR spectroscopy, Atomic Emission
spectroscopy (AES), I Atomic Absorption' spectroscopy (AAS)
and basic ideas abdut X-ray Fluorescence (XRF) and i1;s

applications. I .- e5)
I

I

unit Ir 
I

Structure, compositio{r of the nucleus, basic properties: charge,
mass, size, spin, maghetic moment, electric quadrupole momenrb,
binding energy, bindil[s energy per nucleon and its variation with
mass number of the lnucleus. Coulomb energy, volume energy,
surface energy, other {onectionso explanation of g-g curve, fiquiO
drop model, shell modp1, Schmidt lines.
Properties of nuclearl forces, two nucleon system, square well
solution of the deutero'p problem.

lTTr:-;
'lrtr..l

,tii
't.:
e
1

ttt'

Radioactivity:
Fermi's theory
anti neutrinos,
of nuclear and

cross section of nuclea

Nuttal law, Gamow's theory of s decay,
ecay (qualitative treatment), neutrinos and
radiation, energy levels, biological effects

gnetic radiations, Maximum pennissible

ation theorems, Q- value, threshold energy',
reactions.

Geiger
of B -
nucl
elec

radiation levels for sa , precaution against radiation hazards.

Nuclear Reactions: Rutherford's experiments on artificial
transmutations, co

ry

Artificial radioactivi : nuclear fission, Bohr Wheeler theory of
nuclear fission, con tion of spontaneous fission, four factor
formula for a nucl r multiplication factor, chain reaction,
criticality, moderators types of reactors - power, breeder reactor.
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I

Nuclear fusion ,"urUo[, in the plasma, condition for maintaining
fusion reaction, Tokan{ak experiment in fusion systems.

| (40)

I

unit IV 
I

Cosmic rays: Primaryl cosmic rays: extensive air showers, solar
modulation of primarylcosmic rays, effect-of earth's magnetic fiel<l
on the cosmic ray trajectories, Discovery of muon, pion, heaqg
mesons and hyperons iir cosmic rays.

I

Elementary particles:l Concept of antiparticles, fundamental
interactions, forces anld fields. Resonant particles, discovery and
important properties, [trung.rr.rr, conservation and violation of
strangeness in particle interactions, isospin, hypercharge.
Symmetries and CoSrservation laws, Baryon and Leptorr
conservation. Basic id{as of quarks and quark *oa.t. (15)

IText Book$ recommended:
l.Gupta, Ku{ar &, Sharma, Elements of Spectroscop},

fr&|!i!

h 
1*'

th ledition, Pragati Prakashan (2008).
2.H.8. White,l Introduction to Atomic Spectra, Mc Gravr
Hill, 1934.
3.A.B. Guptal and Dipak Ghosh, Atomic and Nuclear
Physics, pooks and Allied (P) Ltd:.
4.R. Muruges , K. Sivaprasath, Modern Physics ( 1 3'o

S. Chandrevised M
5.A Beiser,
Hi11,

6.S.N. Gho
S.Chand

ticolour Edition 2A07),
spectives of Modern Physics, Mc Grar,v

1969.

, Atomic and Nuclear Physics, Vols | & 2:,,

and Co. Ltd., 1994r.
7.8.K. S Spectroscopy, 17th Revised and enlargerd
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Reference B o oks[ recommended:
1. G.M. Barrow, Irz{olecular Spectroscopy, McGraw Hill, 1962,,
2. G. Herzberg, .{tomic spectra and atomic structure, Dovelr
Publications, 1944.1
3. G. Herzberg, s{ectra of Diatomic Molecules, van Nostrand
Reinhold Companyl ( 1950)
4. T.A. Littlefield {nd N. Thorley, Atomic and Nuclear Physicr;,
E.L.B.S. Publicatiohs. 1 980.
5. J.D. Graybealj Molecular Spectroscopy, Mc Graw Hills
International Editioh 1 988.
6. B.K. Sharma, I Spectroscopy, ITth Revised and enlarged
edition, 2005, Kris{na Prakashant Media (P) Ltd.
7. G. Aruldhas, Mflecular Structure and spectroscopy, Eastenn v
Economy Edition, {rentice Hal1 of India, Pvt. Ltd.
B. B.N. Srivastava, pasic Nuclear Physics and Cosmic Rays,B. B.N. Srivastava, Ba

Pragati Prakash4tr, 1 9*.
9. B.L. Cohen, ConQepts of Nuclear Physics, Tata Mc Graw

Hilt, 1990. I 
'

10. R.R. Roy, B.P. I.iigu*, Nuclear Physics, New Age
International (P) Limitpd, Publishers.

11. R.K. Puri, B.K. Bpbbar, Introductory Nuclear Physics, Narosar
Publishing House, Delhi.
12. S.B. Patel, Nuclea{Physics : An Introduction, New Age
International Pvt.Ltd ( 1 996)
13. Kenneth S. rrane, [ntroductory Nuclear Physics, John wiley &:
Sons, 1988. 

I

14. Bransden & Joachfin, Physics of Atoms and Molecules

nel


