4 /M.D.S.U. Syllabus/ B. Sc. Part- Il
B.SC. PT. Il PHYSICS EXAMINATION

Scheme of examination: .

Three Theory Papers Min. Pass Marks 54 Max. Marks 150

Paper-E  Quantum Mechanics 3 hrs. duration 50 marks
and Spectroscopy

Paper-Il; . Nugplear Physics 3 hrs._duration 50-marks, .

Paper-1IT: Solid State Physics 3 hrs. duration 50 marks

Practicals 5 hrs. duration Min. marks 27 Max. marks 75

Note: There will be two experiments of 5 hrs. Duratign. The distribution
of 75 marks will be as follows:
'I'wo experiments (one-from ¢ach proup) eadh of 25 matks &/ 3)-‘

- 15
Record LT
. Total ot 7

Work load:
Each paper must be given 2 hrs. per week for theory Practical must be
given 4 hrs. per week. This gives 60 hours for each theory paper with 30
weeks of teaching every session and 120 hours for practicals and
laboratory tutorials work every session. For laboratory work-gach batch
must not be more than 20 students.

PAPER-1 QUANTUM MECHANICS AND
SPECTROSCOPY St el

NOTE - Question paper will have lh.rm?n ViZ. Part-A (19 marks), Pant:
B (10 Marks) and Part-C (30 Marks). Students are required 10 answer,
all ten very short type questions (20 words each) in  Part-A. Each
question carry equal marks. )
Part-B, answer all five short type questions (50 words each). Internal
choice has been given to each question. Each question carry equal marks,
In Part-C, candidates are required to attempt all three essay type questions
(400 words each). Internal choice bas boea givento cach question. Each
question carry equal marks. _

b S o
Origin of Quantum theory : Failure of classical Physics to explain the
phenomenon such as black body spectrum, Planck’s radiation law,
photoelectric effect and Einstein explanation, Compton effect deBroglie
hypothesis, evidence for diffraction and interference of particles.
Uncertainty principle and its consequences gamma ray microscope,
diffraction at a single slit, Application of uncertainty principle, (i) Non
existence of electron in nucleus. (it) Ground state energy of H-atom (iii)
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Ground state energy of harmonic oscillator, Energy-time uncertainty.
Schrodinger equation - time dependent and time independent form,
Physical significance of the wave function and its interpretation,
probability current density, aperators in quantum mechanics, lincar and
Hermitian operators, Expectation values of dynamlcal variables, the
position, momentum, energy.

Unit IT

'Flmdamcmal postulates of quantum mechanics, eigen fimction and eigen
- value, degeneracy , orthogonality of eigen functions, commutation

relations . Ehrenfest theorem, concept of group and phase velocmes,
wave packet. '
Simple Solutions of Schmdmger equation : Time independent
Schrodinger equation and stationary state solution, Boundary and
continuity conditions on the wave function, panticle in one dimensional
box, eigen function and eigen values, discrete energy levels, extension
of results for three dimensional case and degeneracy of levels. Potential
step and rectangular potential barrier , calculation of reflection and
transmission coefficient, Qualitative discussion of the application to
alpha decay(tunnel effect), square well polenual problem, calculaum of
transmission coefficient.
Bound State Problems :Particle in one dimensional infinite potential
well and finite depth potential well, energy value and eigen ﬁmctluns

. Unit I
Simple harmonic oscllialor (one dlmcnsional) e;gcn function, energy
eigen values, zero point energy. Schrodinger eqguation for a spherically
symmetric potential, Separation of variables, Orbital angular momentum
and its quantisation, spherical harmonics, energy levels of H-atom, shape
of n=1, n=2 wave functions, comparison with Bohr mcdel and
Comespondence principle. .
Elementary Spectroscopy : Quantum features of one electron atoms,
Frank-Hertz experiment and discrete energy states, Stern and Gerlach
experiment, Spin and Magnetic moment, Spin Orbit ‘coupling and
qualitative explanation of fiie structure. Atoms in a magnetic field,
Zeeman effect, Zeeman splitting.
Qualil.auve features of molecular spectroscopy, Rxgxd rotatm', dzscussmn

‘'of energy eigenvalues and eigenfunctions, Rodational energy levels of

diatomic molecuies, Rotational spectra, Vibrational encIgy . levels of
diatomie molecules, Vibrational spectra, Vihmllon.ql Rotauonal specira,
Raman effect. : .

Text and Reference Books

1.

2.

H. S, Mani and G.K.Mehta, Introduction to modem Phys.iés, (Aff1, Bast
West Press1989)
A, Beiser, Prospective of modern Physics




6 /M.D.S.U. Syllabus/ B. Se. Part - 1T

4.
5.

Barrow, Introduction to Molecular Physics.
D.PKhandelwal, Optics and Atomic Physics {Himalaya Pub. House

- Mumbai 1988),

PAPER - II NUCLEAR PHYSICS

NOTE - Question paper will have three part viz. Part-A (10 marks), Part-
B (10 Marks) and Part-C (30 Marks). Students are required to answer, all
ten very short type questions (20 words each)in Part-A. Each question
camry equal marks,

Pari-B, answer all five short type guestions (50 words each). Internal
choice bas been given to each question. Each question carry equal marks.
Tn Part-C, candidates are required to attemptall three essay type questions
(400 words each). Internal choice has been given to each question. Each
question carry equal marks. ' P

Unit-I
Nuclear Properties : Rutherford’s Theory of a Particle Scattering,

 Properties of Nuclei : Quadrupole Moment and Nuclear Ellipticity,
" Quadrupole Moment and Nuclear Spin, Parity and Orbital Angulr

‘Momentum, Parity and Its Conservation, Nuclear Mass and Mass
Spectroscopy, Nuclear Energy, Explanation of the fact that Electrons
Cannot Exist with-in a Nucleus, Discovery of Neutron and Proton—Neutfon
Hypothesis, Neutron to Proton Ratio (N/Z), The Nuclear Pot;ntgal,
Nuclear Mass, Atomic Mass Unit {a.m.u.), Mass Defect a!‘zd Binding
Energy, Nuclear Forces, Theory of Nuclear Forces, The Liguid Drop
Model. B ' C

- Cosmic Iuys Diécovery of Cosmic Rays, Nature of Cosmic Rays, soft

and hard, components, variation in cosmic rays—
(1) Latitode Effect
(2) East-West Asymmetry or Directional Effect.
(3) Altitude Effect
Detection of Cosmic Ray Particles, Origin of Cosmic Rays.
Nuclear Fission ; The Discovery of Nuclear Fission, The Energy Release
In Fission, The Fission products, Mass Distribution of Fission Products,
Fission Cross Section and Threshold, Neutron Emission In Fission, The
Prompt Neutron and Detayed Neutrons, Enesgy of Fission -N_eutr?ns,
Theoty of Nuclear Fission and Liquid Drop Model, Basrier Penteration-
Theory of Spontaneous Fission, Nuclear Energy Sources, Nuclear Fission
as a Source of Energy, The Nuclear Chain Reaction, Condition of
Controlled Chain Reaction, The Principle of Nuclear Reactors,
Classification of Reactors, Typical Reactors, Power of NnclearReaciqrs,
Critical size of Thermal Reactors, The Breeder Reactors, Reprocessing
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of the Spent Fuel, Radiation Damages and Fission Products Poisoning,
Uses of Atomic Energy. .

Nuclear Fusion : The Sources of Stellar Energy, The Plasma : The Fourth
State of The Mattet, Fusion Reaction, Energy Balance and Lawson
Criterion, Magnetic Confinement of Plasma, Classical Plasma Losses
from the Magpetic Container, Anomalous Losses, Turbulence and Plasma
Instabilities, The Laser Fusion Problem, Fusion Reactor. :

Unit-III

Elementary Particles : Classification of Elementary Particles,
Fundamental Interactions, Unified Approch (Basic ideas), The
Conservation Laws, Quarks (Basic ideas), Charmed and Colour Quarks.
Accelerators: Ion Sources. CockCroft-Walten High Voltage Generators,
VanDeGraff Generators, Drift Tube, Lincar Accelerators, Wave Guide
Accelerator, Magnetic Focusing in Cyclotron, Synchrocyclotron, Betatron
: The Electromagnetic Induction Accelerator, Electron Synchrotron,
Proton Synchrotron. '

Particle and Radiation Detectors : Ionisation Cliamber, Region of
Multiplicative Operation, Proportion Counter, Geiges-Muller Counter,
Scintillation counter, Cloud Chamber. '

Text and Reference Books

1.

2,
K5

H. S. Mani and G.K_Mehta, Introduction io modern Physics, (Affl. East
West Press 1989) ' :

A. Beiser, Prospective of modern Physics

H.A.Enge, Introduction to Nuclear Physics.

. PAPER - TII SOLID STATE PHYSICS

NOTE - Question paper will have three part viz. Part-A (10 marks), Part-
B (10 Marks) and Part-C (30 Marks). Students are required to answer, all
ten very short type questions (20 words each) in Part-A. Each question
carry equal marks. ' o
Part-B, angwer all five short type questions (50 words each). Internal
choice has been given to each question. Each question carry equal marks.
In Part-C, candidates are required to atternpt all three essay type questions
(400 words each). Internal choice has been given to each question. Each
question carry equal marks. '

__ Unit-1 L .
Crystal Binding and Crystal Structure ; Crystal Bonding, lonic Bond,
Binding Energy of lonic Crystal, Determination of the. Repulsive
Exponent, Covalent Bonding, Metallic Bonding, Molecutar or Vander
Waal’s Bonding, Hydrogen Bonding. Space Lattice and Crystal Structure,
Bravis Lattice, Miller Indices and Crystal Structure, Spacing of Planes in
Crystal Lattice, Atomic packing, Simple Cubical L attice Structure, Face
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Centered Cubic Lattice Structure, Body Centered Cubic Laluce Structure,
Hexagonal Closed Packed Structure, Pervoskite Structure, X -ray
Diffraction and Bragg’s Law, Lauve equation of X-ray diffraction,
Thermal Properties of the Solids : Concepts of Thermal Energy and
Phonons, Internal Energy and Specific Heat, The Various Theories of
Lattice Specific Heat of Solids: The Einstein Mode, Vibrational Modes
of Continuous medium, Debye Model, Electronic Conti:‘i'blil.ibn of the
internal Energy hence to the Specific Heat of Metals, Thermal
Conductivity of the lattice.
' ", Uniell S _

Band Theory of Solids : Fonnation of Bands, Periodic Potential of a
Solid, Wave Function in a Peripdig Lattice and Bloch Theorem, Number
of States in a Band, Kronig Penny Model, Velocity of the Bloch electrons
and Dynamical Effective Mass, Momentum, Crystal Momentum and
Physical Origin of the Effective Mass, Negative Effective Mass and
concept of Holes, The distinction between metals, insulators, and intrinsic
semiconductors.
Electrical Conductivity : Drude-Lorentz Theory of Electrical
Conductivity, Boltzmain Transport Equation, Sommerfield Theory of
Electrical Conductivity, Mathiessen’s Rule, Thermal Conductivity and
Wildemann-Franz's Law, The Hall Effect.

_ ' Unie-IH -
Superconductivity : Introduction, Experimental Features of
Superconductivity, The Isotope Effect and Electron-Phonon Interaction,
The Effect of the Superconducting Transition on Properties of
superconductors, Special Features. of Saperconducting Materials,
Theoretical Survey (Basic Ideas), Flux Quantisation, BCS Theory of
Superconductivity: Coopér Pairs, High 'I‘empemtm Superconductors
(Basic Ideas)
Magnetic Properties : Classification of Magnetic-Materials, Origin of
Atomic Maguetism, Dynamics of Classical Dipole In Magnetic Field.
Magnetic Susceptibility, phenomenon of Diamagnetism, Para tnagnetism
susceplibility of lonic Crystal, Ferromagnetism, Temperature Dependence
of Saturation of Spontaneous Magnetization, The Paramagnetic Region,
The Nature of Ferromagnetism, Nature and Origin of Weiss Molecular
Field, Heisenberg™s Exchange Interaction, (Quantum Theory of
Ferromagnetism), Relation Between Exchange Integral and Weiss

" Constant, Ferromagnetism Domains, Magnetosmcunn

Text and Reference Books

1. CKittel, Introduction to Solid State Physics.

2. I1.S.Blackmore, Solid Siate Physics(Cambridge Univ, Press)

3. H.C.Gupta, Solid state Physics, Vikas Publication. Delhi

4. R.L.Singhal, Solid state Physics, Kedar Nath Publication, Merut,

Duration: 5 hrs _
In addition to experiments listed below few more experiments may be

PN =

]

10.

11,
12.

13.
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PHYSICS PRACTICALS

Min. Pass Marks 27 Max. Marks 75
set at institutipn Jevel, at par with the Standard of B.Sc. Part II1. Total
number of experiments to be performed by the students during the session
should be 16, selecting any eight from each se¢tion. In examination two
experiments are to be performed taking at least one from each section,
The lab tutorials are to be done in lab. classes, so that these may be
appl:ed in reguiar lab work.
SECTION: A '
Determination of Planck’s constant by photo-cell (rétisding potential
method using optical filters. Preferably five filters).
Determination of Planck’s constant using solar cell.
Determination of Stefan’s constant.
Study of the temperature dependence of resistance of semlconduclm
(four-probe method).
Study of iodine spectrum with the help of granng and spectrometer
using ordinary bulb light.
Study of the characteristics ofaGM counter and verification of inverse
square law for the same strength of a radicactive source,
Study of absorption in a foil using G M counter.
To find the magnetic suscepiibility of paramagnetic solution using
Quinck’s method. Also find the ionic molecular susceptibility of the ion
and magnetic moment of the ion in terms of Bohr magneton.
Determination of coefficient of rigidity as a functiop of temperature
using torsional oscillators (resonance method).
Study of polarization by reflection from a glass plate with the heip of
Nicol prism and photo cell and verification of Brewsters law and law of
Malus.
e/ m measurement by Helical method.
Measurement of magnetic field using ballistic galvanometer and search
coil study of variation of magnetic field of an electro magnet with current.
Measurement of electronic charge by Millikan’s cil drop method.
SECTION: B
Study of a R-C transmission line at 50 Hz.
Study of aL-C transmission line
(i) at fixed frequency.
(ii) at variable fmquency
Study of resonance in an LCR circuit (using air core mduclance and
damping bymetal plate) :
(i) at fixed frequency by varying C, and
(ii) by varying frequency
(i) Recovery time of junction diode and point contact diode.

i
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Text and Reference books;
1. Raj Kumar - practical Physics, ! '
l 2. Dr. S.P. - Singh practical Physics. .~ . - . roh
" 3. 'Dr. V.P. Arora - Advance practical Physics. . ...,
4. Practical Physics by CBH Jaipur, D
8. Practical Physics by RBD Jaipur.
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(CHEMISTRY )
B.SC. PART I1I EXAMINATIONB.SC. PART Il

Schente. ,

Paper Duration Max. Marks Min. Pass Marks
Paper ] 3 hrs. 50 18

Paper 11 3 hrs. 50 18

Paper 111 3 hrs. 50 18
Practical 6 hus. 75 27

Total Marks 225 81

Note Each theory paper is divided into three independent units. The ques-
tion paper is divided into three parts Part -A, Part -B and Part -C. Part A(10
marks) is compulsory and ¢ontains 10 questm:s (20 words) at least three ques-
tions from each unit, each question is of one mark. Part -B (10 marks) is

compulsory and contains five questions at least one from each unit, Candidate

is required to attempt all five questions. Each question is of two marks (50
words). Part -C (30 marks) contairis six questions'two from each unit. Candi-
date is required to attempt three questions one Prom cach Umt Each questlon
is of ten marks (400 wurds}

PAPER-1 INORGANIC CHEMISTRY

Time : 3 Hours Max. Marks:50
' Unit-I

A. Metal-ligand Bonding in Transition Metal Complexes

Limitations of valence bond theory, an elementary idea of crystal-field
theory, crystal field splitting in octahedral , tetrahedral and square planar com-
plexes, factors affecting the crystal-field parameters.
B. Thermodynamic and Kinetic Aspect of Metal Complexes

A brief outline of thermodynamic stabthty of metal complexes and fac-
tors affecting the stabll:ty subsmunon reactions of square planar and octghe-
dral complexes.
C. Magnetic Properties of Transition Metat Complexes

Types of magnetic behaviour, methods of determining magnetic suscep-
tibility, spin-only formula.’L-S coupling, correlation of j, and o Values,
orbital contribution to magnetic moments, application of magnetic moment
data for 3d-metal complexes,

o Unit-1l

A. Electronic Spectra of Transition Metal Complexes

Types of electronic transition, selection rules of d-d transitions, spectro-
scopic ground state, spectrochemica) series. Orgel-energy level diagram for
d'and d° states, discussion of the electronic spectrum of [Ti(H,0);]* tomplex

inn

pro
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B. Organometallic- Chemistry
Definition, nomenclature and classification of organometallic compounds.

Preparation, properties, bonding and applications of alkyls and aryls of Li, Al,
Hg, $n and Ti, a brief account of metal-ethylenic complexes and homoge-
neous hydrogenation, mononuclear carbonyls and the nature of bonding in
metal carbonyls.

Unit-11
A. Basics of Bioinorganic Chemistry

Essential and trace elements in biological processes, metallporphyring
with special reference to haemoglobin and myoglobin. Biological role of al-
kali and alkaline earth metal ions with special reference to Ca®*. Nitrogen
fixation.

B. Hard and Soft Acids and Bases(HSAB)

Classification of acids and bases as hard and soft. Pearson’s HSAB con-
cept, acid base strength and hardness and softness. Symbiosis, theoretical ba-
sis of hardness and sofiness, electronegativity and hardness and softness.

C. Silicones and Phosphazenes

Silicones and phosphazenes as examples of organic polymers, nature of

bonding in Iriphosphazenes,

PAPER-II ORGANIC CHEMISTRY

Time : 3 Hours Max. Marks:50

UNITI
Spectroscopy .
A. Nuclear Magnetic resonance (NMR) spectroscopy.

Proton magnetic resonance('H NMR) spectroscopy, nuclear shielding and
dishielding chemical shift and molecular structure, spin-spin splitting and cou-
pling constants, areas of signals, interpretation of PMR spectra of simple or-
ganic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1.,2,-
tribromoethane, ethyl acetate, toluene and acetophenone Problems pertaining
to the structure elucidation of simple organic compounds using UV, IR and
PMR spectroscopic techniques. '

B. Organometallic Compounds

Organomagnesium compounds: the Grignard reagents-formation, struc-
ture and chemical reaction.

Organozine compounds:formation and chemical reactions.

Organolithium compounds: formation and chemical reactions.

: UNIT-1{
A Organic Synthesis via Enolates

Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoag-

etate. Synthesis of ethyl acetoacetate: the Claisen condensation. Keto-enol tau-

wpnerisim of ethy] acctoacetate.
£
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Alkylation of 1,3-dithiancs. Alkylation and ; ion mi
B y d acylation of enamines.

Classification and nomenclature. Monosaccharides, mechanism of osa-
zone formation, interconversion of glucose and fructose, chain lengthening
and chain shortening of aldoses. Conﬂguranon of monosaccharides. Erithro
and th'rco diastereomers. Conversion of glucose into mannose, Formation of
glycc_:sudes‘ ethers and esters, Determination of ring size of monosaccharides.
Cyclic structure of D(+)- glucose. Mechanism of mutarotation.

Structure of ribose and deoxyribose.

An introduction to disaccharides( maltose, sucrose and lactose) and
ﬂob'saocharsdcs { starch and cellulose) without involving structure determing -

an
C. Amino z_icids, Peptides, Proteins and Nucleic Acids

Classification, structure and stereochemistry of amino acids. Acid base
behavior, isoelectric pomt and elecirophoresis. Preparation and reactions of a-
aming acids.

Structure and nomenclature of peptides and proteins. Classification or
proteins, Peptide structure deiermination, end group analysis, selective hy-
drolysis of peptides. Classical peptide synthesis, solid-phase peptide synthe-
sis. Structures of pepiides and proteins, level of protein structure. Proteins
denaturation/ renaturation.

Nucleic acids: introduction, Constitution of nucleic acids.
Ribnonucleosides and ribonucleotides. The double helical siructurc of DNA,

UNIT-1II
A, Synthetic Polvmers : '

Addition or chain-growth polymerization. Frec radical vinyl polvmerlza-
tion, ionic vinyl polymerization, Ziegler-Natta polymerization and vinyl poly-
mexs.

Condensation or step growth polymerization. Polyesters, polyamides,
phenol formaldehyde resins, urea formaldehyde resins, cpo\') r@sins and poly-
urcthanes,

Natural and synthetic rubbers.

B. Synthetic Dyes '

Colourand constitution (electronic ooncept) Classﬂ:icauon of dye& Chem-
istry and synthesis of Methy! orange, Congo red, malachite green, Crystal
violet, Phenolphthalein, Fluorescein, Ahzann and indigo.

C. Fats, Oil and Detergents P

Natural fats, edible and industrial oils of vegcléblc origin, comumon fatty
acids, glycerides, hydrogenation of unsaturated oils. Saponification value.
iodine value, acid value. Soaps, smzhmcdetergcms alkyl and ary! sulphonates.







