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P-G.E.1-T MECHANICS (04 Credits, 60 Lectures)

Vectors: Vector algebra. Scalar and vector products.Denvatives of a vector withrespect to a

parameter. (4 Lectures)

Ordinary Differential Equations: l. order homogeneous differential equations. 2™order

homogeneous differential equations with constant coefficients (6 Lectures)

Laws of Motion: Frames of reference. Newton's Laws of motion Dynamics of asystem of

particles Centre of Mass (10 Lectures)

Momentum and Energy: Conservation of momentum Work and energy Conservation of

energy Motion of rockets (6 Lectures)

-Rotational Motion: Angular velocity and angular momentum. Torque Conservationof angular

momentum. (5 Lectures)

_Gravitation: Newton's Law of Gravitation. Motion of a particle in a central force field (motion
1s in a plane, angular momentum 1s conserved, areal velocity is constant) Kepler's Laws

(statement only) Satellite i circular orbit and applications. Geosynchronous orbits. (8 Lectures)

“Oscillations: Simple harmonic motion. Differential equation of SHM and its solutions. Kinetic

and Potential Energy. Total Energy and their time averages. Damped oscillations. (6 Lectures)

Elasticity: Hooke's law - Stress-strain diagram - Elastic moduli-Relation between elastic
constants - Poisson’s Ratio-Expression for Poisson’s ratio m terms of elastic constants - Work
done in stretching and work done in twisting a wire - Twisting couple on a cylinder -
Determination of Rigidity modulus by static torsion —Torsional pendulum-Determination of

Rigidity modulus and moment of mertia - ¢. 1 and o by Searles method. (8 Lectures)

Special Theory of Relativity: Michelson and Morley experiments and its outcome Constancy of

speed of light. Postulates of Special Theory of Relativity Length contraction. Time dilation
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“‘P-G.E.Z-T ELECTRICITY & MAGNETISM (04 Credits, 60 Lectures)

Vector Analysis: Scalar and Vector product, gradient, divergence, Curl and their significance,
Vector Integration, Line, surface and volume integrals of Vector fields, Gauss-divergence

theorem and Stoke's theorem of vectors (satementzamby) (12 Lectures)

Electrostatics: Electrostatic Field, electric flux, Gauss's theorem of electrostatics, Applications
of Gauss theorem- Electric field due to point charge, infinite line of charge. uniformly charged
spherical shell and solid sphere, plane charged sheet, charged conductor. Electric potential as line
integral of electric field, potential due to a point charge. electric dipole, uniformly charged
spherical shell and solid sphere.Calculation of electric ficld from potcnlial.éapacilance of an
isolated spherical conductor.Parallel plate, spherical and cylindrical condenser.Energy per unit
volume in electrostatic field Dielectric medium, Polarisation, Displacement vector.Gauss's

theorem in dielectrics. Parallel plate capacitor completely filled with dielectric (22 Lectures)

Magnetism:

Magnetostatics: Biot-Savart’s law and its applications- straight conductor, circular coil, solenoid
carrying curent. Divergence and curl of magnetic field.Magnetic vector potential. Ampere’s
circuital law. Magnetic propertics of materials: Magnetic intensity, magnetic induction,
permeability, magnetic susceptibility, Buriel introduction of dia-, para-und ferro- magnetic

materials. (10 Lectures)

Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law, self and
mutual inductance, L. of single coil, M of two coils. Energy stored in magnetic hield
(6 Lectures)

-

Maxwell's equations and Electromagnetic wave propagation: Equation of continuity of

current, Displacement current, Maxwell's equations, Poynting vector, energy density in
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electromagnetic fie e ot e
gnetic field, electromagnetic wave propagation through vacuum and 1sotropic dielectric

medium, transverse nature of EM waves.(10 Lectures)
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P-G.ET-3 THERMAL PHYSICS AND STATISTICAL MECHANICS (Credits: Theory-04,
Tutorial-02)
Laws of Thermodynamics: Thermodynamic Description of  systent:
< thermodynamics and temperature. Fist |
v arious Thermodyn

Zeroth  Law
4w and internal cnergy.
amical Processes.

B

of
conversion of heat into work,
Applications of First Law: General Relation hetween Cr
and Cv, Work Done during {sothermal and Adiabatic Processes,
Coelficient. Reversible and irreve

Compressibility
theorem, Entropy change

sible processes. Second law and Entropy. €
< in reversible

amot's cycle &

and Expansion
& 1rrevers
Third law of thermodynamics. Unattain

ible processes, Entrop
ability of absolute zero

y-temperature diagrams,
(22 Lectures)
Thermodynamical Potentials: Enthalp

y. Gibbs. Helmholiz and (nternal Energy functions,
Maxwell's relations and . Joule-Thompson Elfect. Clausius- Clapeyron Equation,
Cyy, Cr/Cy. TdS Cquations.

applications
Expression for (Cr

(10 Lectures)
Kinetic Theory of Gases: Derivation of Maxwell's law of distribution
cxpcrimcmal verificaton,
Conduction

Mean free path (Zeroth Order)

amd Diffusion (for ve

of velocities and its
s

Transport Phenomena: V

artition of energy (0o

ptical case). Law of cquip
applications 1o spectfic heat of Lasest mono-at

omic and diatoms

1SCOSILY.

derivation) and
Theory of R

¢ gases L0 [ectures)
adiation: Blackbody radiation, Spectral distribution, Concept of Energy Density.
Derivation of Planck's law. Deduction of Wien's distribution law. Rayleigh- Jeans Law, Stefan
Boltzmann Law and Wien's displacement law from Planck’™s law (6 Lectures)
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- Statistical Mechanics:

Maxwell-Boltzmann law - distribution of velocity - Q
Phase space - Fermi-Dirac distribunio
photon gas - comparson

n law - electron gas - Bos

pantum statistics -
of three stanstcs,

e-Einstein distribution law -
(12 Lectures)



T-4 WAVES & OPTICS (Credits: Theory-04, Tutorial-02)

Superposition of Two Collinear Harmonic oscillations: Linearity & Superposition Principle.

(1) Oscillations having equal frequencies and (2) Oscillations having different frequencies (Beats).

(4 Lectures)

Superposition of Two Perpendicular Harmonic Oscillations: Graphical and Analytical Methods.
Lissajous Figures (1:1 and 1-2) and their uses. (2 Lectures)

Waves Motion- General: Transverse waves on a string. Travelling and standing waves on string.
Normal Modes of a string. Group velocity, Phase velocity. Plane waves. Spherical waves, Wave
intensity. (7 Lectures)

Fluids: Surface Tension: Synclastic and anticlastic surface - Excess of pressure - Application 0
spherical and cylindrical drops and bubbles - variation of surface tension with temperaturc - Jaegar's
method. Viscosity - Rate flow of iquid na capillary tube - Poiscuille’s formula - Determination of
coefficient of viscosity of a liquid - Variations of viscosity of liquid with temperature- lubrication.

(6 Lectures)

Sound: Simple harmonic motion - forced vibrations and resonance - Fourier's Theorem -
Application to saw tooth wave and sguare wave = Intensity and loudness of sound - Decibels -
Intensity levels - mMRical notes - musical s¢ ale. Acoustics of buildings: Reverberation and time of
reverberation - Absorption coelficient - Sabine’s formula - measurement of reverberation time -
Acoustic aspects of halls and auditoria. (6 Lectures)

Wave Optics: Electromagnetic nature of light. Definition and Properties of wave
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‘lnterference' Interference: Division of amplitude and division of wavefront. Young's Double Slit

experiment. Lloyd's Mirror and Fresnel's Biprism. Phase change on reflection: Stokes' treatment.
{nterference in Thin Films: parallel and wedge- -shaped films. Fringes of equal inclination (Haidinger
Fringes): Fringes of equal thickness (Fizeau Fringes). Newton's Rings: measurement of wavelength
and refractive index.(10 Lectures)

Vichelson's Interferometer: (1) Idea of form of fringes (no theory needed). (2) Determination of
wavelength, (3) Wavelength difference, (4) Refractive index, and (5) Visibility of fringes.(3

J.ectures)

Diffraction: Fraunhofer diffraction- Single slit; Double Shit. Multiple slits and Diffraction grating.
Eresnel Diffraction: Half-period zones. Zone plate. Fresnel Diffraction pattern of a straight edge, a

Lo batoperiod zone analysis. (14 Lectures)



