Sub: Revised Syllabus of Physics, an optional subject for B.Sc. dogree.
Refl* Academic Council decision No. 467 (2014-15), dated 24.03.20156

The revised syllabus of Physics which was spproved by the Academie Couneil

at its meoeting held on 24.03.2016 is hereby notified for implementation with effect

' from the academic yoar 201516 and onwards as an optional subject for B.Sc, degree
PrOgramme.
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1) The Principals of the Colleges concerned.
2) The Registrar (Evaluation), Mangalore University.
8) The Chairman, BOS in Physics, Mangalore University.

4) The Superintendent (ACC), O/ the Registrar, Mangalore University. |
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MANGALCORE UNIVERSITY

SYLLABUS FOR B.5c PHYSICS (OFTIONAL)
SCHEME OF INSTRLCTIONS AND EXAMINATIONS

PHC 103 : General Physics |
PHC 152 : General Physics 1i
PHC 207 : Optics

[ Semester & | Lectures | Duration
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PHC 308 : Condensed Matter Plivgics
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MANGALORE UNIVERSITY

PATTERN OF QUESTIONM PAPER IN PHYSICS

FART A

| Objective type questions 10 Ix10= [0 Murks
2 Shiort answers 57 2xSeif e
TOTAL MARKS of PART A 20 Maks
FART B
UMIT 1 10 Marks

12 05 Marlks
UKIT i 12 10 Marks

1/2 05 Wearks
LINIT i 12 10 Marks

12 05 Maris
UNIT IV 12 10 Marks

12 05 Marks
TOTAL MARKS of PART B 60 Maria
TOTAL MARKS OF PART A and PART B BO Musx)
Instructions to paper setter:
Koteil In PART A the questions should cover the entire oy 12

2 In PART B,each unit must have two sub divisions 1 &- - /
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I Semester
PHC 103: General Fhysics 1
Unit-I: Mechanics-1

Review of vectors | Instantaneous velocity and acceleration. Derivative of i planar
vector of constant magnitude but changing direction. Arbitrary planar motien, radial
and transverse component of velocity and scceleration. Deduction of the results of
uniform circular motion g _

Geometrical symmetries - Translation in space, rotation in space, translation in time.
Symmetry aspects of conservation laws.

Conservation of linear momentum, maotion of a rocket, multistage rockets- rocket fusl,
rocket shape, elements of satellite motian, Orbital velocity, time period of the satellite,
geostationary satellites, shapes of the orbits, perturbation of orbits, Injection conditivns,
entry problems, uses of artificial sitellites. Indian Space Programme.

Central force, Law of tonservation of angular momentum - under the action of central
forces, Mention of Kepler's laws, Deduction of Kepler's second taw of planetary mation,
Prablerms. (12 Hrs)

Unit:! Mechanics-11

Rotational dynamics of a rigid body - Angular momentum, kinetic energy. Moment of
inertia and radius of gyration. Theorem of moment of inertin - parallel and
perpendicular uxes theorems with proal. Calculation of M| of regular shaped bodies -
rectangular lamina, thin rod, circular dise {about different anes),

Theory of compound pendulum: ex pression for time period, Reversibility of centre of
oscillation and centre of suspension. Bar pendulum, Determination of g and K
Problems.

Conservation of STy conservative and non conservative farces and deduction of
Conservation of ENErgy In conservative force fleld,

SHM, Vertical osel llathons of the light loaded spring, €xpression for force constant.
Problems. (12 Hrs)
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PRACTICALS I PHC 104

Note: A minimum of eight experiments should be done.
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1l Semester
PHC 152: General Physics 1l

Unit-I: Properties of Matter

Elasticity: Hooke's law, moduli of elasticity 2nd Poisson's ratio, derfvation of relation
connecting elastic constants, limiting values of Poisson's ratio, wark done {energy
stored] in stretching a wire, twisting couple on a wire -~ work done In twisting.

Beams, bending of beams uniform & non uniform, expression for bending moment, light
cantilever bending with theory, I-section girders.

Fluid dynamics: Viscosity - Poiseuille’s equation, Stokes law, Viscosity by Stokes
maothod.

Lubrication: Basics of lubricants.

Problems, (12 Hre)

Unit-1l: Relativity

Inertial frames with uniform linear velocity. Galilean transfarmation equation, Galilean
principle of relativity. Classical velocity addition theorem, Galilean invariance of space
and time, Non-inertial frames with uniform Nnear acceleration. Flelitious forces,

Search for absoluto frame of reference - sther hypothesis. Velocity of light and Galilean
transformation.. Significance of the null result of Michelson Morley experiment
Constancy of speed of light Postulates of special theory of relativity. Lorents
transformation (no derivation). Length comtraction. Relativity of simultaneity. Time
dilation, velocity addition theorem. Einstein's mass energy equivalence: (derlvation
based on photon gun experiment). Relativistic expression for kinetlc energy, Relation
h-mmw-ndmmm.kmmndmem

Minkowski's four dimensional space time rontinuum. Elementary ideas of General
theory of relativity.

Problems. {12 Hr)

Unit-11: Astrophysics

Stellar parallax and units of stellar distances. Definition of arcsee, parsec (pe,
astronomical unit (AU), light year {ly) and their relations, Hubble's law. Spectra of stars
and their classification. Radius of a star. Mass - Luminosity relationship and expression
for lifetime of a star. H-R dlagram, Main sequence stars and their general



characteristics, Sear formation and main sequence evolution, White dwarfs, Pylsars,
Neutron stars and Black holes, Variahle ctars Supernova explosion, Chandraseliisr
limit, Virial Theorsm, Doppler Effect of light. Universe, roncept of evolution, Planck's
length and time. Experimental evidence of Big-Bang, Penzias and Wilson experiment.
Dark Matter and Dark Energy (Mention)

Problems, (12 Hrs)

; 'lll.lnlt-l'.-’; Waves & Oscillations
Free and forced osciliations: Equation for a harmonic oscillatar. Free oscillations,

condition fap resanance,
Progressive waves: Equation for a progressive wave in one dimensgion, Dilferential
eifuation of wave motion. Expression for velocity of longitudina) waves in a fluid
Newton's formula for velodty of sound In air - Laplace correction. Longitudinal
vibrations in g rod. Velocity of transverse wibrations in 4 string. Expression far
frequency of fundamental ang ovETiones,
Fourler's thearem: Statement and explanation- expression for Fourjer coefficients
(complex form). Limitations of Fourier theorem, Mathematical analysis of a square
M,
Problems, (12 Hra)
Books for Refere nee;

1. Properties of matter - DL, Mathuyr

2. Properties af Mmatter - |.C Upadhyaya

4. Special relativity - AP, French

4. Spectal theory of relativity - Resnick

5. Astrophysics for Physicists - Armab Ral Choudhyri

6. Structure of the universe - Jayanth v Narlikar

7 Astronmy- The Evolution of the Universe - Michej Zeilik

8, Theoritical Astro Physics - T.Padmanabhan

9, I’.'handr.:shuh:har and his Limir - B.Venkataraman

10, Waves ang Osclllations- A.P.French




PRACTICALS Il PHC 153
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1l Semester
PHC 203: Optics

Unit=I: Interference

Interference: Coherent sources, Production of cobersnt sources, Biprism - construction,
wurking and experiment to find wavelength , white light fringes. Coberent sources by
Amplitude division, Colors of thin films - theory, reflected system  theory and
experiment of alr wedge, Newton's Rings, Michelson's interferometer ~ determination
aflandd 3,

Problems. (12 Krs)
Unit-1I: Polarization and diffraction

Polarization: Plane polarized light and methods of production. Polarisation by double
refraction crystals. Analytical treatment of production of different types of polarized
light, - Huygens' explanation of double refraction-retarding plates. Theory of quarter
wave plate (QWP] and half wave plate [HWP] & uses. Optical activity,

Fraunhofer diffraction - Single slit double slit « theory , many slits , grating ,theory of
normal & oblique Incidence , dispersive power resolution ., Raylelgh's criterion -
expression for resolving power of grati ng and telescope.

Mrablems. (12 Hrs)

Unit-11l: Electromagnetism

Sealar and vector felds with examples, operator grad, gradient of a scalar function.
Relation between field and patential. Intcgration theorems - line integral, surface
Integral, volume integral, Divergence and curl of a vector, physical significance. Gauss
and Stokes’ theorems. Equation of continuity - setting up of Maxwell's fisld equations -
concept of displacement current, setting up of wave equations for E & B - velocity of
e.m. wave In a dielectric medium -light as e.m. wave - transverse nature of e.m. wave
(proof), Mention of normal & anomalous dispersion, Poyenting theorem- Poyenting
vector - energy density of eam waves.

Problems, (12 Hrs)




Unit-1V: Radiation & Lasers

Radiation: Energy distribution in a block body spectrum. Wien's displacement law.
Kirchoff's law, Stefan-Boltzman law, Wien's distribution law and Rayleigh - Jeans law.
Derivation of Planck's law. Deduction of Wien's distribution law, Rayleigh = Jeans law
from Planck’s law. Definition of Radiation pressure, solar constant and its
determination. Estimation of surface temperature of the sun.

Lasers: General Principles - spontaneous and induced emissions - optical pumping,
resonance cavity — active medium - population inversion - condition for laser action,
Mention of Einstein's coefficients A & B. He-Ne & solid state lasers - pulsed and tunable
lasers. Applications of Lasers (mention only) Elementary ideas of holography.

Problems. [12 Hrs)

Books for Reference:
1. Fundamentals of Optics - Jenkins and White
Z. Optics = Khanna and Gulati
3. A Textbook of Optics - B.K.Mathur
4 A Textbook of Electro Magnetism - Khan Academy
5. Laser Fundamentals - Slfvast WT



IV Semester
PHC 253: Electricity & X-ray Crystallography
Unit-I: Transients & DC Networks

Transient Currents: Theory of CR circult (charging and discharging) -LR circuit {growth
and decay), LCR circult (discharging).

Networlk theorems: Superposition theorem, Thevenin's & Norton's theorems, Maximum
power transfer thearem {derivation), some applications.

Problems. (12 Hrs)

Unit-11; Alternating Currents & Filters

Alternating currents: Expression for the RMS value of voltage and currents, | operator
irinciples of superposition and phasor analysis. Response of LR, CR and LCR eireult to
sinusoidal voltages using | operators.  Series and parallel resonance circuits -
expresslon for the 'Q factor, bandwidih - expression for the power.

Filters: High and low pass filters uwsing CR and LR circuirs, frequency response curves,
cutolT frequency, qualitative sty dy of band pass filters.

Problems. (12 Hrs)

Unit-111; Electrical & Magnetic Measurements

Force acting on u moving charge in electric and magnetic fields - Lorentz force. Foree an
A current carrying conductor in a magnetic feld Torgie an a current loop In a magnetic
finld.

Magnetic dipole moment - Torque on a magnetic dipole. Equivalence of a current loop
and a magnetic dipale.

Ballistie galvanometer - charge sensitivity - effect of damping Applications of B.G.-
Determination of capacitance by absolute method - determination of high resistance by
leakage. Theory af Andersons bridge & De-Sauty’s bridge.

Problems, (12 Hrs)

10




Unit-1V: X- ray Crystallography & Superconductivity
X- ray crystallography: production of X-rays. Coolidge tube. Continuous and
characteristic X-ray spectra. Moseley’s law. Definition of a lattice, unit cell, seven crystal
systems. Miller indices, Brage's law. Bragg's specirometer, structure of NaCl and KCL
Superconductivity: Elementary ideas - experimental facts, transition temperature,
critical field, critical current, Meissner effect. High temperature superconductivity.
Applications of superconductivity = production of high magnetic field,
Froblems. (12 Hrs})
Books for Reference:

1. Electricity and magnetism - EM Purceli

2. Elements of Electromagnetics - Mathew and NO Sadiku

3. Introductory to Circult Analysis - Robert Boylested

4, Blectricity and magnetism - DC Tayal

5. Electricity and magnetism - Tareja

6, Elements of X-ray diffraction - Cullity & Stock

7. Solid state Physics - HC Guptha

8, Elementary Solid state Physics - All Omer

akock , 3vd eaihiow.
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PRACTICALS IV PHC 254
Note: A minimum uf eight experiments «
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V Semester
PHC 307: Modern Physics

Unit-I: Dual Nature of Matter

Evidences of Quantum nature of light :Photoelectric effect (Einstein’s equation only],
Compron effect - expression for Compton shift using relativistic expressions for
momentum and energy.

Wave nature of particles: De-Broglie waves, Phase and group velocity of waves,
Davisson and Germer experiment Principle of an electron microscope, difference
between optical and electron microscope, Uncertsinty principle, three sets of
uncertainty relations, y ray microscope. Application of uncertainty relation - estimation
of width of spectral lines, Impassibility of the existence of electrons inside the nucleus,
Problems, (12 Hrs)

Unit-11: Quantum Mechanics

Wave function, need to represent wave function in a complex form, properties of wave
function. Setting up of time dependent Schrodinger wave equation and to arrive at the
time independent wave equation. Expectation values. Eigen values and Figen functions.
Normalisation of wave functions. Solution of Schrodinger equation (i) for a Iree particle
(i) a particle in a one dimensional box. Graphs of ¢ and i§/®. Extension to three
dimensional box, Degeneracy.

One dimensional harmonic oscillator (qualitative), zero point energy of harmonic
oscillator-using uncertainty principle.

Problems. {12 Hrs)

Unit-Ill: Atomic Spectra
Atomic models, Concept of Spatial & spin quantization of electrons. Different quantum
numbers assoclated with vector atom model, spectral terms and thelr notations,
selection rules, coupling schemes, L-S and || coupling. Pauli’s Exclusion Principle,
expression for maximum number of eloctrons in an orbit. Fine structure of Sodium D-
line, Larmour precession, Bohr magneton, Stern-Gerlach experiment. Zeeman effect,
experimental study of Zeeman effect, theory of normal Zeeman effect and anomalous
Zeeman effect (qualitative). Paschen-Back effect and Stark effect (qualitative).
13



Probiems, (12 Hrs)

Unit-Iv: Molecular Spectra & Scattering
Different regions of molecular specira. Pure rotational spectra of diatomic molecules.
Vibrationat - retational spectrz of diatomic molecules. Electronic spectra, Applicationzs
of molecular Spectra. Coherent and incoherent Scattering. Rayleigh scattering, blue
colour of the sky. Raman effect. Quantum theory of Raman effect EXperimental
arrangement, characteristic properties of Raman [[nes. Intensity, depolarization ratio of
Raman lines, tomparison of Raman shift with IR spectra, rule of mutua) exclusion,
applications . Laser Raman spectroscopy,
Problems. (12 Hrs)
Books for Reference-

1. Concepts of Modern Physics - Arthur Beiser

2. Modern Physics - Kenneth 5 Krane

4. Fundamentals of Spectroscopy - Banwel]

4. Quantum Physics - AP French

5. Quantum Physics - Gasorovic

6. Quantum Physics - Aruldhas

14
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V Semester
Pﬂcmwumrmu

Unit-I: Statistical Physics, Specific Heat & Nanomaterials

Statistical ideas in Physics, Maxwel] - Boltzmann, Bose - Einetain and Ferm| - Dirac
statistics, MB statistics as the classical limit of BE and FD statistics,

Specific heat of solids: Maolar specific heat, Dulong - Petit law, its limitations. Binstein's

Nano Materials; concepts and applications
Problems. (12 Hrs)

Unit-11: Free Electron Theory of Metals & Hall Effect

Lorentz - Drude model, explanation of electrical resistance, expression for electrical
conductivity, deduction of Ohm’s law, limitations of classical theory. Quantum free
electron theory, expression for Fermi energy and average energy of electrons at
absolute zero - mention of expressions above absolute Zero. Statement for F(E) and
(E) atT> 0, Boltzmann tail

Hmmmmmm:m Its significance. Measurement of Hall co-
efficlent,

Froblems, (12 Hry)

Unit-111: Band Theory of Solids

15



Problems. (12 Hrs)
Unit-IV: BT

BIT: Transistors - construction, types, action, characteristics in CE mode, mention of OB
and CC mode, Definition of @ and i {dc and ac) - relation. Biasing, voltage divider Bias
anly, voltage divider blas as a current souree. CE amplifier with voltage divider bias, DC
and AC load fine analysis. DC and AC equivalent circuits: Hybrid parameters - general
definitions. Hybrid model of transistor in CE configuration. Calculation of amplifier
characteristics - expressions for voltage gain, current gain, input resistance and autput
resistance - frequency response. Comparison of CE, CB and CC amplifiers [qualitative].
Problems {12 Hrs)

Books for Reference:

Introduction to Solid-state Physics - C Kittel
Introductory Solid-state Physics - HP Myvers
Solid-state Physics - HC Guptha

Electronic circuits - Boylested & Nashelsky
Electronic devices - Floyd

ol

16



PRACTICALS VPHC 309
Note: A minimum of eight experiments should be done.

Diode Characteristics

Parallel resonance

Anderson’s bridge

of

of PN Diode

Transistor Characteristics
ofa line

C R circuit

 Specific charge of an electron
Discharging of C R circul

Network Theorem - Verification for two circuits

Fermy onsrgy

iﬁ,ﬁ:Eﬂ'ﬂ -lln 1 | il [ et

Bi-prism

Zener Voltage regulator

7



V1 Semester
PHC 357: Nuclear Physics

© Unit-k; Nuclear Decay and Spectra of Nuclear Radiation

. Successive disintegration (A > g > C). expression for number of daughter nudle, radip
active equilibriym - transient and secular, radicactive series, Fadicactive dating - radip
nranium and radio carban dating,

equivalent - Slevert - definitions.
Problems, (12 Hry)

Unit-I1; Nuclear Structure and Models
Rutherford alphy scattering formuly assuming impact parameter - nuclear cross section
- differential and tota). Properties of the nucleus - constituents - charge, masg, volume,

nuclear forces, Yukawa's theory, estimation of mass of mesons using uncertainty
principle,

Nuclear models- Hejueiel drop model ang explanation of nuclegr fission, sem| emplrical
mass formula, Sheil model and magic numbers, Salipsny features of liquid drop model
#tid shell modag, Problems, (12 Hry)



of moderator, Induced radioactivity, applications of Radio isotopes. Transuranic
elements.

Muclear fission: Nuclear fission, chain reaction, critical size and mass, power reactor
{diagram and explanation). Four factor formuta

Types of Nuclear Power reactors - pressurised water, boiling water, pressurised heavy
water, breeder and fast breeder reactors. India’s nuclear programme,

Nuclear Fusion: Thermonuclear reactions, principle of hydrogen bomb, carbon and
nitrogen cycle, source of stellar energy, requirement for controlled thermonuclear
reaction, magnetic confinement.

Problems. {12 Hrs)

Unit-1V: Particle Accelerators & Detectors, Cosmic Rays & Fundamental Particles
Accelerators: Linear accelerators, Cyclotron and Betstron, Microtron {principle only),
Detectors: Gas filled counters - G M counter - construction and waorkdng principle of
scintillation and semiconductor detectors.
Cosmic rays: latitude and altitude effect, east west effect, primary and secondary cosmic
rays and composition, origin of cosmic rays, cosmic ray showers, Van Allen Radiation
bilts, Aurorae,
Fundamental particles: General properties « Dirac concept of antl particles -
clagsification based on Interactions. Leptons and Hadrens.
Quarks model and mediators of basic interactions.
Problems. (12 Hrs)
Books for Reference:

1. Introductory Nuclear Physics - KS Krane

. Introduction to Atomic and Nuclear Physics - Semet and Albright

3. Nuclear Physics - Irving Keplan

4. Modern Physics - KS Krane



VI Semester
PHC 358: Elecironics

Unit-I: OP-AMP, Regulated Power Supply

Operational amplifiers {(OP-AMP): Differential amplifier — dual input and balanced
output. Concept of an (desl OP-AMP. OP-AMP Characteristics for [C 741, inverting and
non Inverting amplifiers with feed back Derivation of expression for voltage gain,
Frequency response.

Regulated power supply: Block diagram, bridge rectifier- derivation of expressions for

efficiency, ripple factor, Capacitor filter. Voltage regulator using Zener dipde, |
Problems (12 Hrs)

Unit-11: FET and MOSFET

FET: Types, construction and characteristics of n - channal FET. MOSFET - enhancement
and depletion type and working. Comparison of BIT and FET. Problems.

Oscillators: Block diagrams for feedback network = positive and negative feedback -
Barkhausen criterion for oscillations in electranic circuits, phase shift oscillator using

BIT and Weln bridge oscillator using OP-AMP, expression for frequency of oscillation,
Problems. (12 Hrs)

Unit-11l: Digital Electronics

Boolean Algebra. Logic gates - OR, AND and NOT using discrete components (diodes
ind transistor). Unlversal Rates - Truth table. Boclean theorems, de-Morgan's thearems,
implification of Boolean expressions.  SOP method of solving digital problems.
lealization of basic gates and XOR gate using NAND gates only. Half adder and Full
dder,

equential logie elreuits (Uming diagram for counters only). Introduction to Aip-lops -
5 D and JK-FF (using NOR gates only). Serial shift register using D-FFs. Asynchronous
indry counters using [K-FF. Working of & decade counter. Displaying the counter

20



PRACTICALS [l PRC 204
Hote: Aminimum of eight experiments shoutd be done.
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Diffraction at straight wire
Grating minimum deviation

Soefan - Bolmmann i

Torsion Pendulum -moment of inertis of rregular body

L of prism using Brewster's law _
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Unit-Il: Thermal Physics
Types of thermal processes, Denvation of Pyr in an adizbatic process, Expression for
work done during Isothermal and adiabatic processes,

probability , order and disorder of 3 system. .

Problems.

Unit-1V; Physics of Low Temperature & Low Pressure

Distinetion between real and perfect gases,
results, Concept of critical Temperature,
Porous Plug experiment - Expression

Hooks for reference

PFﬂFHPPHr

Mechanics

Andrews experiment and discussion of
Bayle temperature, Joule - Thomson effect,
for inversion temperature, principle of

=1.C.Upadhyaya
=AP.French
~K.NSrinivasa Rao
~Rann &joag

~Brijlal & Subramanyam
=S Mathur

= C Kittel & Kroemer

= Shaum's serips

= V.S, Bhatia



output using BCD to seven segment decoder (block diagram] and seven segmsns

display.
Problems. {12 Hrs)

Unit-1¥: Communication Electronics
Communication electronics: Need for modulation, AM - pxpression for AM wave, power
relations, SSB transmission in AM - advantages and disadvantages. Qualitative
discussion of FM, compurison of AM and FM. Demodulation-dinde detector, Super
heterodyne receiver.
lonosphere: Types of radio wave propagation, skip distance, maximum usable
frequency, satellite communication & Remote sensing, Mobile communication.
CRO-CRT working time base signals, scanning principle, uses of CRO, LCD and LED
munitors [qualitative). Problems. Mobile communication
Froblems (12 Hrs)
Books for Reference:

1. Electronic principles and devices - VK Mehta
OPAMPS and Linear Inteyrated Circuits - RA Gayakwad
Operational Amplifiers and Linear ICs - David A Bell
Electronic communication - Kennedy & Davis

L

Blectronic communication = Miller & Baasley




