MAHARSHI DAYANAND SARASWATI UNIVERSITY,
AJMER

ASTAHT

\ SYLLABUS I
SCHEME OF EXAMINATION AND
COURSES OF STUDY

(FACULTY OF SCIENCE |

M.Sc. PHYSICS

M.Sc. (Semester I & 11}
(w.e.f. 2018-19;

M.Sc. (Semester 11} & 1V)
(w.e.f. 2019-20) a

ALKA PUBLICATIONS

Purani Mandi, Ajmer




. Change in Statu't‘es/Ordinances/Rules/‘

Regulations Syllabus and Books may, from
time to time, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise
comply with any change that applies to years
he has not completed at the time of change.
The decision taken by the Academic
Council shall be final.

G-I G a1 O Fmioy 3= afkfem
SRR/ / fafedl / arewswel @ el §
qitad= T o wanen &, 7o Tt o wfiada =0
B ! THT BT 931 T foavafammaa 3 sraen
YRR ¥ I B2 7 &1 91 IR B 3 39 yfigd

& Td 9 UIgaswH & U A e |1 | faer uftee
g fordt T Porofa afam ity

©MAHARSHI DAYANAND SARASWATI UNIVERSITY, A JMER

Published and Printed by ALKA PUBLICATIONS, AJMER

- 'R 0145-2426301
for Maharshi Dayanand Saraswati University, Ajmer

M.D.5.U. Spllabus / M.Sc. Physics/ 3

M D S UNIYERSITY, AJMER
M Sc(Physics) Syllabus
Semester Scheme 201 8-1%1&11 Semester)and2019-20(111& 1V
Semester)
Scheme of Examination
First Semester
Four Theory Papers Max.marks:400
Paper -  Classical Mechanies 3 hrsduration Max. marks; 100
Paper -Il Classical Electrodynamics (I)3hrs duration Max. marks: 100
Paper -III Quantum Mechanics 3 hrs duration Max. marks: 100
Paper -IY Mathematical Methods in
Physics 3 hrs duratlon Max. marks: 100
Scheme of Examinatlon
Second Semester
Four Theory Papers Max marks: 400

Paper -V Classisical Electrodynamies (I1) 3 hrs duration

- Max. marks: 100

Paper -V] Atomic & molecular Physics3 hrs duration Max. marks: 100
Paper -VI1 Electronics 3 hrs duration Max. marks: 100
Paper -VII1 Numerical methods and

Computer Programming3 hrsduration Max. marks: - 100
Practical: (including seminar of 6{) marks) 12 hours duration Max.marks:460
Electronics Lab/General & Computer Lab
Note: A combined practical examination (Maximum 400 marks with break
up as below) shall be conducted at the end of semester IL. Thus examination
of practical course in semester | shall be combined with Semester 1I. Each
student will have to present a seminar during an academic year (i.e.l&lII
semester)

- There will be two experiment of 6 hrs, Duration each selecting one from each

lab for two days
The distribution of marks will be as follows:

1. Two experiments{each of 10 marks) - 220 marks
2. Viva voce - 60 marks
3. Record - 60 marks
4. Seminar - 60 marks
TOTAL - 400 marks

Scheme of Examination
Third Semester

Four Theory Papers Max marks: 400
Paper -IX Nuclear Physics 1 3 hrs duration Max.marks: |04
Paper - X Statistical and Solid State 3 hrs duration Max. marks: 100

physics
Paper -XI Advanced Quantum

Mechanics (1)
Paper -XII Elective paper-

Anyone out of the {ollowing

3 hrs duration Max. marks: 100




4/M.D.S.U. Syllabus / M.SE. Physics *
3 hrs duration Max.marks: 100
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special papers
Paper XIl(a) Microwave Electronics
Paper XII (b) Solid State clectronics
Paper X1I (¢) Plasma physics -1
Paper X11 (d) Encrgy Studies -l
Scheme of Examination
Fourth Semester
Four Theory Papers Max marks: 400 |
Paper ~XIII Nuclear Physics II 3 hrs duration Max. marks: 100 -
Paper - XIV Solid State physics 3 hrs duration Max. marks: 100
Paper -XV Advanced Quantum 3 hrs duration Max. marks: 100
Mechanics 11

Paper -XVI 3 hrs duration Max. marks: 100

be given 20 hrs. per week (including seminar of 3 hours per weeka]per Eatcll;.
Each laboratory batch for practical must not be of more than lk sft_u en h
Criteria to Pass: The number of papers and the maximum marks tor :nca
paper/practical are shown in the scheme above. It will be necessa? t?rm
candidate o pass in the theary as well as in.the practical part of a paper/subje

separately.

] | ester Examinations shall be required
A candidate fof a pass . each of thepS:un e
(o abtmt = - !

(i) at least 306% marl-é’s“m the agﬁignte of al} thie papers prescribed .fnr the
mation* and  © . oL - o .

?E?rz:nlegst'ﬁﬁ% marks in Combvined practical examination each year. 1

*provided that ifa candidate £ails to secure at least 25% marks in each individua

Elective paper-Anyone out of the following special papers
Paper XVI (a) Microwave Electronics (Only for students who opted Paper
XIT (a) in third semester)
" Paper XVI(b) Solid Siate electronics (Cnly for students who opted Paper
XI1I (b} in third semester)

Paper XV1 (¢} Plasma physics-I1 {Only for students who opted Paper XII
" {c) in third semester)
Paper XV] (d) Energy Studies -11 (Only for students who opted Paper XIi
(d) in- third semester) -
Practical:(including seminar of60marks)l2 hours duration

Max.marks:400

For students opling Microwave electronics as special paper
Microwave L.ab/Advanced physics Lab

OR
For studenis opling Solid state clectronics as special paper
Solid state electronics Lzb/Advanced physics Lab
OR |
For students apting other special papers
Advanced physics Lab 1/Advanced physics Lab 2
Note: A combined practical examination (Maximum 400 marks with break
up as below) shall be conducted at the end of semester V. Thus examination
of practical course of Semester [1I shall be combined with semester IV, Each
student will have to present a seminar during an academic year (i.e. I1I&1V
semester)

There will be two experiment of 6 hrs. duration each, selecting one from each
lab for two days.The distribution of marks will be as follows:

1. Two experiments(each of 110 marks) - 220 marks
2, Viva voce ] - 60 marks
3. Record | - 60 marks
4. . Seminar - 60 marks
TOTAL - 400 marks
Ve kload:
Tl toar naner fivs? by e Lo par weelk (- cheanm Practicnl must

paper ai the examination and also in the Project _wnrkISemlnar. wl}er?;:
prescribed, he/she shall be deemed lo have Ifmled at the examtlna |k5
notwithstanding his‘her havinghnbtainec_! lht_: minimum percentage of mar
ired | aporegate for the examination. o
E?E;II[E?SEI{L;h;h:ﬁ:fmgawarded only at the end of the examination nfth]e ﬁna;
semester on the combined marks obtained in all semesters taken togelhcr, 2
noted below:
First division: on > 8(13% mirks and
cond division: on = 48% inarks, _
(iv) DuseEPnper: If a candidate passes only i". 2 papers mdSl:mestcr I ;::]r lIhI’I:
or in 3 papers in Semester 11 or 1V, he/she will be allm'iﬂ to appi::r o=
due paper only wilh the studenls appearing 10 the same papf_.:r ncrg-_:,}.«;r;h;ad
(v) Division after due paper: [f a candidate clears any papel (s} p di
for a semester's examination afler a continuous penqd.ufthree years, ;
for the purpose of working out hisf}mr division the minimum pasi.n‘ng maL c.sl
only viz. 25% (36% in case of practical) shali be 1aken Into Fccnupd in :—T;E o
of such paper(s)/practical(s) cleared after expiry of the aforesal Eﬁan )
(hree years; provided that in case where a candidate requires maore 1 s
marks in order to reach the minimum aggregaic as many marks out Ei l?nﬁ
actually secured by him/her will be taken 1nto account as would enable hi
her to make up the deficiency in the reguisite mlnlmum_ag,gregale._ |
Note: Non coliegiate candidates are not eligible to appear in the examination,
' ical 15 involved.
where practical 1s (nvo - GURSE DETAIL
FIRST SEMESTER .

Paper -1 Classical Mechanics 3 hrs duration

arks: 100 o _ _
ﬁnte: Syllabus of each question paper [s divided into three units. The question

ivided 1 : - - 1 100 Marks).
is divided into three parts: Part-A, Part B and Part‘ C (tota
l;iﬁif (25 Marks) is compulsory and contains 10 queslions (5!_] wnrds.each).
At least three questions will be set from each unit.Each question carries 2.5
Ks. _ _ -
g:;t-ﬂ (30 Marks) 9 questions (100 words each) wl!l be set taking 3 from
cach unit and candidate 15 required to attempt 5 questions taking at least one

Max.
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question from each unit by it
o o t ot more than 2 from any unit. Each question
Part-C (45 Marks) contalns 06 questions two from each mit. Candidate is

regutired to attempt three questions tak] : :
carries 15 murks (400 wnirrds). 'ng one from each unit. Each question

UNIT-I

Consttaines, Relonomic and non-holonomic consiraints, D’ Alembert's Principle-

gi}ﬂﬁjﬂﬂg::::g;:i %:;tliﬁ;t,_veln;ity qlependent potentials, simple appiications
-Bgr 10n. Hamilton Principle: Calcul I Variati
Derivation of Lapgrange’s & ' fion B B ons,
quatton from Hamilton's principl ' '
Humtiton's Principle for non-conservas; o i o
‘ _ - ative and non-hulonomic
of Lagrange’s multipliers. C ' Ko g
Noeth_er’s I:hmmm.p 5, Lonservation theorems and Symmetry Properties,
Conservation of ¢ li b
fiergy, tinear momentum and angular mo
Ener:]s;glljiizge of homogeneity of time and Space andgisntrnp}r IEF [;.tpuaTeas :
momentumt, Legendre transformation and th lton’ i
0fMotion, simple applications of Hamilton: Wi v ity
; amiltonian formulation. cycl '
Routh's procedure Hamiltonian F i e e
th's ; lation of Relatjvisti '
Derivation of Hamilton's canon| | Ecuat It o oies,
oF1V ical E lton’ at
principle. The principle of least actiun?uatmnﬁ-ﬂm PRI wtlEonsl
Canonical transformation inmgrEINiInE:::ilant of Poi L
_ 1, Integra oincarc: La ’
Eﬂ;ﬂlﬁ gt?;id;ﬁ E :ii : aanunI ical invariants, equation of motion in Pn%; ;I:r% eb :ncal-!:]e‘:
T . Simal contact transformation and ge
Liouvilee’s theorem, Hamilton Jacobi ' S el
ol e, lilton- 1 equation and lts applicat;
;Zr;?;ma?gle Farlablel adiabalic invariance of action val'l:i,;}.l:l:ll?lll?[?é' Kepler
i action angle vartables, theory of small oscillation i '
formulation, normal coordt nd i atlons, | eenglan
Koo e 8 I rdamnates and its applications.
(1) Herbert Goldstein -Classical M ' '
echanics, Naro ishi
(2) Landau and Lifshiiz ~Classical Mechanics = Fublishing House
E:B) A. I}?}E}quhaw -Classical Mechanics
aper - assisical Electrodynamics (D)3 hrs durati
e . ‘ tionMax. marks:
]l':::jt:r. 2} dl;s?du:dnifr'l liictllll question I;,Epﬂr 15 divided into three units. The ;I:Ifzstligr[:
) Firee pants: Part-A, Part-B and Part-C (total 100
Part-A (25 Marks) is compulsory and contains 10 questinng {50 wnrdT:;:Igl

At least tiree questions wil :
levn q 1t be set from each unit. Each question carries 2.5

- Part-C (45 Murks) contains 06 questions two from each unit. Canldidate is

required to altempt three questi i :
G irrias, 15 marie P(400 wErds}-u:ms taking one from each unit, Each question
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UNIT-1
Electrostatics: Electric field, Gauss Law, Differential form of Gaussian law.
Another equation of electrosiatics and the scalar potential, surface distribution
of charges and dipoles and discontinuities in the cleciric field and potenttal,
Poisson and Laplace equations, Green’s Theorem, Uniqueness of the solution
with the Dirichlet or Neumann boundary Conditions, Formal Solutions of electro
static Boundary value problem with Green's function, Electrostatic potential
enerpgy and energy density, capacitance.Boundary Value Problems in
Electrostatics: Methods of Images, Point charge in ihc presence of a grounded
conducting sphere, poinl charge in the presence of a charged insulated
conducting sphere, point charge near a conducting sphere at a fixed potential,
conducting sphere in a uniform eleciric field by method of images, Green’s
function for the sphere, General solution for the potential, conducting sphere
with hemispheres at different potentials.
UNIT-II .
Multipoles, electrostatics of Macroscopic Media Dielectric: Multipole
expansion, multipole expansion of the energy of a charge distribution in an
external field, Elementary treatment of electrostatics with permeable media.
Boundary value problems with dielectrics.Molar polarizability and clectric
susceptibility.Meodels for molecular polarizability. electrostatic enerpv in
dielectric media. _
Magnetostatics: Introduction and delinition, Biot and Savart Law, the
differential equations of magnetostatics and Ampere’s law, Veclor potential
and magnetic induction for a current loop, Magnetic fields of a localized current
distribution, Magnetic moment, Force and torque on and enerpy of a localized
current distribution in an external magnetic induction, Macroscopic equations,
Boundary conditions on B and H. Methods of solving Boundary value Problems
in magnetostatics, Unilormly magnetized sphere, magnetized sphere in an
external fields,permanent magnets, magnetic shielding, spherical shell of
permeable matertal in an uniform field.
UNIT-HI
Time varying ficlds, Maxwell's equations conservation laws:Energy in a
magnetic field, vector and scalar potentials, Gauge wransformations, Lorentz
gauge, Coulomb gauge, Green function for the wave equation, Derivation of
lhe equations of Macroscopic Electromagnetism, Poynting’s Theorem and
conservation of energy and momentum for a system of charged particles and
EM ficlds. Conservation laws for macroscopic media. Electiromagnetic field

LENSOT.
Reference Books:

]. 1.D. Jackson: Classical Electrodynamics

2. Panofsky& Phillip: Classical electrodynamics and magnetism

3. Griffith: Introduction to Elecirodynamics

4, LandaudLifshitz: Classical Theory of Electrodynamics

5. Landau&Lifshitz: Electrodynamics of continuous media

Paper -1l Quantum Mechanics 3 lrrs duration Max. marks: 100
Note:Syllabus of each question paper is divided into three units. The questior
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paper is divided into three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (25 Marks) is compiilsory and contains 10 questions (50 wards each).
At'liast three questions will be set from each unit, Each question carries 2.3
ntarks. ' - |

Pari-B (30 Marks) 9 questions {100 words each} will be set taking' 3 from
each 1init and candidate is réquited to attempt 5 questions taking at least one
qukshidn from cach unit bué no€impre than 2 from any unit: Each question

Eafr_rﬁ'gs,,ﬁ' marks. . s S :
Part-C (45 Marks) contains 06 questions two from each unit. Candidate is
reqliced to attempt three qtiestionis taking one from each unit. Each question
carries |15 marks (400 words). :
UNIT-I
() Origins of Quantum Physics : inadequacy of classical mechanics Particles
versus Waves , Complementarity ,Principle of Linear Superposition ,
Indeterministic Nature of the Microphysical Warld
{b) Mathematical Tools of Quantum Mechanics :The Hilbert Space and
Wave Functions, Dimension and Basis of a Vector Space, Dirac Notation
,Operators, Hermitian Adjoint, Projection Operators, Commulator Algebra,
Uncertainty Relation between Two Operators, Functions of Operators, Inverse
and !Jnitar},r Operators, Eigenvalues and Eigenveetors of an Operator,
Infinitesimal and Finite Unilary Transformations, Represeniation in Discrete
Bases, Matrix Representation of Kets, Bras, and Operators, Change of Bases
and Unitary Transformations, Matrix Representation ofthe Ewgenvalue Problem,
Represantat@un it Continuous Bases, Position Representation, Momentum
Representation, Connecting the Position and Momentum Representations,
Parity Operator, Matrix and Wave Mechanics.
UNIT-1I
Postulates of Quantum Mechanics: The State of a oystem, Probability
pensily,Thc Superposition Principle, Observables and Operators, Measurement
In Quantum Mechanics, Expectation Values,Coinplete Sets of Commuting
Operators, Veasurement and the Uncertainty Relations, Time Evotution
Operator, Stationary States: Time-Independent Potentials Time Evolution of
Expectation Values.
Angular Momentum: Orbital Angular Momentum,General Formalism of
Angular Momentum,Matrix Representation of Angular Momentum, Geometrical
Representation of Angular Momentum,Spin Angular Momentum ,Experimental
Evidence of the Spin ,General Theory of Spin, Spin 1/2and the Pauli Matrices.
Eigen functions of Orbital Angular Momentum
Addition of Angular Momenla: Additior of Two Angular Momenta-General
Formalism,Calculation of the Clebsch-Gordan Coefficients
- UNIT-11Y
Three-Dimensional Problems: 3D Problems in Cartesian Coordinates ,The
Harmonic Oscillator, 3D Problems in Spherical Coordinates .Central Potential:
General Treatment ,The Spherical Square Well Potentiat, The Isotropic
Harmonic Oscillator

Identical Particles: Many-Particle Systems ,Interchange Symmetry .Systems

M.D.S.U. Syllabus / M.Sc. Physics /9

of Distinguishable Non interacting Particles ,Systems of Identical Particles
Exchange Degeneracy ,Symmetrization Postulate ,Constructing Symmetric.
and Anti-symmetric Functions ,Systems of dentical Non-nteracling Particles
The Pauli Exclusion Principle

Refcrence Books: o
NouredineZettili ~--- Quantum Mechanics: Concepts and Applications
Paper - 1V Mathematical-Methods in- Physics - L
3 hrs duration T M.HI.. marks: 100 -
Note: Syilabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Part:C (total 100 Marks). .
Part-A (25Marks) is compulsory and contains 10 questions (50_ words ?ach).
At least three questions will be set from each umit. Each question carries2.5
marks.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required (o attempt 3 questions taking at least onc
question from each unit but not more than 2 [rom any unit. Each question
carries 6 marks. | | _

Pari-C (45 Marks) contains 06 questions two from each unit. Candidate is
required to attempt three questions laking one from each unit. Each question

carries 15 marks (400 words).

UNIT-I
Orthogonal curvilinear coordinates, scale factors, c:-cp!'cssiqns for gradu_lnt.
diverpence and curl and their applications to cartesian, cylinderical and spherical
polar coordinate system, _ |
Coocdinate transfonnation, transformation of covariant, contravariant gnd
mixed tensors. Addition , multiplication and coraraction of tenscrs, quotient
Law,pseudo tensors. Metric lensors and its use in transformation of Tensors.

UNIT-IL

- Vector spaces and Matrices:Linear independence, Bases;Diimensionality, Inner

product, Linear (ransformation, Matrices,Inverse orthogonal _and unilalr}f
matrices:Independent elements of a matrix; eigess values and eigen matrix;
Diagnolization: complete orthonormal sets of junctions. _ _
Differential equations and special functions: Second urder Imn.?:ar differential
equation with variable coefficieats, solution by seres expansion, Legenqre,
Bessel, Hermite and Lagaurre equations, physical application, generaing
function,reccurance relations. '
' UNET-11]

Integral transforms:Laplace transform, First and second shifting theorems,
inverse L. T by partial fractions; LT derivative and integral of a function; _Fuurmr
series: FS of arbitary period; half wave cxpansion;Partialsums;Fourier intepral
and transforms, FT of a delta function.

Reference books: -
. Mathematical Mecthods for Physicists: George Arfken (Academic Press)

2. Applicd Mathematics for Engineers and Physicists: L. A. Pipe (McGraw
Hill) | _
3. Mathematical Methods - Potter and Goldberg (Prentice Hall of India)
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4, Elements of Group Tﬁeury for Physicists: A.W. Joshi (Wiley Eastern
Ltd.)

5, Mathematical Physics by Satya Prakash
6. Mathemetical Physics by B.S. Rajput

. Second Semester
Paper -V Classical Electrodynamics —II

3 hrs duration Max. marks: 100
Note:Syllabus of each question paper 1s divided into three units. The question
paper is divided into hree parts: Part-A, Part-B and Part-C (totai 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions wil] be set from each unit, Each question carries 2.5
marks.

Part-B (30Marks) 9 questions (100 words each) will be set taking 3 from
each unit and candidate is required to attempt 5 questions taking at least one
question from each unit but not more than 2 from any umt. Each question

' ¢ArrieN 6 marks.

Part-C (45 Marks) contains 06 questions two from each unit. Candidate is

required o atlempt three questions taking one from each unit. Each question

carries 15 marks (400 words).

UNIT-I
Plane Tlectromngnetic Waves and Wave Equation : Plane wave in a
nanenadueling inedlum. Frequency dispérsion characteristics of dielectrics,
conductors and plasma, waves in a conducting or dissipative medium,
Sliperposition of waves in one dimension, group velocity, casualty connection
between D and E. Kramers-Kroning relation.
Magnetohydrodynamics and Plasma Physics : Introduction and definitions,
MHD equations, Magnetic diffusion, viscosity and pressure, Pinch effect,
instabilities in pinched plasma column, Magnetohydrodynamics waves, Plasma
osciliations, short wave length imit of plasma oscillations and Debye shielding
distance.
UNIT-II

Covariant Form of Eiectrodynamic Equations : Mathematical properties of
the space-time special relativity, Invariance of eleciric charge covariance of
electrodynamics. Transformation of electromagnetic field. Radiation by moving
charges :Lienard-Wiechert Potential for a point charge, Total power radjated
by an accelerated charge : Larmour’s formula and 1ts relativistic generalization,
Angular distribution of radiation emitted by an accelerated charge, Radiation
emitted by a charge in arbitrary extremely relativistic motion. Distribution
in frequency and angle of energy radiated by accelerated charges, Thomson

Scattering and radiation, Scattering by quasifree charges, coherent and
incoherent scattering, Cerenkov radiation.

. UNIT-I11

Radiation damping, self fields of 1 particle, scattering and absorption of
radiation by 3 bound systern; Introductory considerations, Radiative reaction
force from conservation of enercy. Abraham Lorentz evaluation of the self
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force, difficulties with Abraham Loreniz model, Integro-differential m::quaitrion
of m;.ttiun including radiation damping, Line Breadth _ancl [eve]l shifi o ?n
oscillator, Scattering and absorption of radiation by an oscillator, Energy transter
to a harmonically bound charge. e
Reference Books : | - H‘ksun
1. Classical Electrodynamics : Jac : -
2. Classical Electricity and Magpetlsm :. Panofsky and Philips.
3. Introduction to Electrudyna_ril‘lcsd: GHTEE'} -
4. Classical Theory of Field : Landan and Lifshitz. -
5. Electrodynamics of Continuous Media : Landau and Lifshitz.
Paper -VI Atomic And Molecular Physics - -,mﬂrks. -
duration S ax. 1
ii:tt:: Syllabus of each question paper is divided into three units. The quest]:nn
paper is divided mto three parts: Part-A, Part-B ard Part.-C (total 100 Mar }51)'
Part-A (25 Marks) is compulsory and contains “.} questions (59 wnrds_eac )5
At least three questions will be set from each unit, Each question camies 2,
ks- - -
:]:it—ﬂ (30Marks) 9 questions {100 words each) wxlll be set faking 3 from
each unit and candidate is required to attetnpt 5 questions lE.lklng at least one
question from each unit but not more than 2 from any unit. Each question
carries 6 marks. _ o g
Part-C (45 Marks) contains 06 questions two from each unit. Candidate
required to attempt three questions laking one from each unil. Each question
les 15 marks (400 words).
o At Non d te first
tructure of energy spectrum of hydrugen atom. Non degencra
ﬂGrI::rs pserturbatiun method, relativistic correction to energy levels of an atnm];
atom in a weak uniform external clectric field — first and second order Star
effect, calculation of the polarizability of the ground state of hydrngcnba:pm
and of an isotropic harmonic oscillator; degenerate stationary state perturba 1;;.[;
Iheory, linear Stark effect for hydrogen atom levels, inclusion of spin orbi
interaction and weak magnetic field, Zeeman effect, effect of strong n};gnet]lc
field. Magnetic dipole interaction, hyperfine structure and Lamb shift {only
litative description).
A i UNIT-1I _ | i
Indistinguishability and exchange symmetry, many particle wave 1’un§':tu:mst an
Pauli’s exciusion principle, spectroscopic.terms for atoms.The _hellunl; om,
Varialional method and its use in calculation of ground state energy. Hi.fh Eg:n
‘molecule, Heitler London method for hydrogen molecule. WKB me Drf‘ 41:5
one dimensional problem, application to bound states (Bohr Somme el
antization) and the barner penetration,
g:ectmscup; (qualitative):General features of the spectra of one and two
electron system — singlet, doublet and triplet chargctﬂr_s of emission 5pecn'a.%
general features of alkali spectra. Rotation and vibration band spectrum Gl
a molecule, P,Q and R branches. Raman spectra for rpl:at_mnﬂl and v%hrati;;ma
{ransitions, comparison with infrared spectra — applicatton to learning about
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molecular symmetry.
UNTT-11I

El_ecrmnic spectra of diatomic molecules-Borm Oppenheimer approximation-
.‘}hbratiunal coarse structure of ‘eléctronic bands-progression and sequences
Intensity of electronic bands, Franck Condon principle, dissociation and pre
dissociation, Dissociation energy rotational fine structure of electronic bands.
Reference Bools :

. ' G Banewell - Atomic. and Molecular spectroscopy -

2. Christopher J. Foot — Atomi¢ Physics, Oxford Master series, 2005
3. GK. Woodgate, Elementray Atomic Structure, Second Edition

-Clarendon Press, Oxford.
4, T.A. Littlefield - Atomic and Molecular Physics.
3. Eistaberg and Rasmic- Quantum Physics of Atoms. Molecules Solids
 and Nuclear Particles.
6. Ashok Das and A.C.Melfessions. Quantum Mechanics: A Modem
Approach (Gordon and Breach Science Publishers).

g White - Atomic Spectra.

8.  Herzborg- Molecular spectra.

Paper -V1IElcctronics and experimental data analysis

3 hrs duration Max. marks: 100
Note:Syllabus of each question paper is divided into three units. The question
paper is divided into three parts: Part-A, Part-B and Pari-C (lotal 100 Marks).
Part-A (25 Marks) is compulsory and contains 10 questions (50 words each).
At least three questions will be set from each unit. Each question carries
2.5marks.

Part-B (30 Marks) 9 questions (100 words each) will be set taking 3 from
cach unit and candidate is required to attempt 5 questions taking at least one
guestion from each unit bul not more than 2 from any unit, Each question
carries 6 marks.

Part-C (45 Marks) contains 06 questions two from each unit, Candidate 1s
required to attempt three questions taking one from each unit, Each question
carries 15 marks (400 words).

_ | UNIT-1

13l_1ffere:ntiai amplifier - circuit configurations - dual input balanced output
differential amplifier- DC analysis, inverting and non-inverting inputs, CMRR-
constant current bias level translator. Block diagram of typical OP-Amp
analysis. Open loop configuration, inverting and non-inverting amplifiers, Op-
Amp with negative feedback, voltage series feedback, effect of feed back on
closed loop gain, input resistince, bandwidth and output offset voitage, voltage
follower. Practical Op-Amp, input offset voltage-input bias current-input offset
current, total output offset voltage, CMRR frequency response. DC and AC
amplifier.integrator and differenuator.

waveshapping Circuits:Multivibrators- Monostable, astabie and bistable,

Comparators, Square wave end triangle wave generation, clamping and clipping
circuits. '
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UNIT-11
Digital Electronics:Combinational logic: Standard representations for logic
functions. Simplification of logical functions using K-Map, Don't care
conditions, Adder (half and full), Subtractor (half and full), comparator,
Multiplexers, Demultiplexer / Decoders, Parity generators, Code Converters,
Priority Encoders, Sequential Logic:Flip-Flops: one - bit memory, RS, JK,
JK master slave, T and D type flip flops, shifi resisters, synchronous and

asynchronous counters
UNIT-11I

A/ and D/A conversion- Basic principles, circuitry and simple
applications.Basic working of 1C 353 and its applications as
astablemultivibrator.

Optoelectronic devices, solar cells, photo detectors, ; LED sand their

applications _ _
Experimenial Data analysis: Precision and accuracy, error analysis, propagation

of erTors, least squares fitting, linear and nonlinear curve fitting.
Reference Books:

L. “Elecironic Devices and Circuit Theory™ by Robert Boylested and Louis
Nashdsky, PHI, New Delhi - 110006, 1991,

2. “OP-AMP and Linear Integrated Circ uits™ by Ramakanth, A. Gayakwad,
PHi, Second Edition 1931,

3, “Digital Principle and Applications” by A.F. Malyino and Donald I

Leach, Tata McGraw Hill Company, New Delhi, 1993.
4. «An Introduction Lo experimental physics” by colincooke, LICL: press.
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Paper -VII1 Numerical methods and Computer Programming
3 hrs duration Max. marks: 10{

Note: Syllabus of cach question paper i< divided into three units. The questio!
paper is divided into three parts: Part-A, Part-B and Part-C (totat 100 Marks)
Part-A (25 Marks) is compulsory and contains 10 questions (50 words cach)
At least three questions will be set from each unit. Each question carries 2..
marks.
Part-B (30 Marks) 9 questions (100 words each) will be set {aking 3 fror
each unit and candidate is required to attempt 5 questions taking at least on
question from each unit but not more than 2 from eny unit. Each questio
carries 6 marks. .
Part-C (45 Marks) contains 06 questions two from each unit. Candidate
required to attempt three guestions taking one from each unit. Each questic
carries 15 marks (400 words).

UNIT-1
Errors in Numerical Analysis: Source of Errors, Round off error, Compul
Arithmetic, Error Analysis, Condition and stability, Approximation, Function
and Error analysis, the method of Undetermined Coefficients. use !
interpolation formula, [terated interpolation, Inverse interpolation, Herm!

internolation and Spline interpolation, Solution of Linear cquations : Dire
and [terative methods. Calculation of eigen values and cigen Veciors t







