Revised Version of Syllabus

Course Code: PHY-S101 (Theory) L TP Credit
Course Name: Physics-T 310 3
Course Details;

Credit: 3 (Theory)

Credit: 2 (Lab)

Total Credit: 5

Unit 1: Revision of vectors, vector differentiation, ordinary derivatives of vectors, space curves
continuity and differentiability, partial derivatives of vectors, gradient, divergence, curl,vector
differentiation and their geometrical interpretation, various coordinate systems: polar coordinate,
orthogonal curvilinear coordinate system, unit vectors and tangent vectors in curvilinear systems,
spectal orthogonal curvilinear coordinate system, cylindrical coordinate system and spherical
polar coordinate systems.

Unit 2: Inertial and non-inertial frames, fictitious force, Cornolis force, Newton’s laws of motion
and its applications, friction, conservative and non-conservative force, work energy theorem,
conservation of linear momentum and energy, variable mass system (Rocket motion), simple
harmome motion, small oscillation, equilibrium, condition for stability of equilibrium, energy
diagram, small oscillation in a bound system, working of Teefertoy. ,

Unit 3: Concept of centrc of mass and calculation of center of mass for different objects, system
of particles and collision, conditions for elastic and inelastic collision, collision in center of mass
frame, rigid body kinematics, rotational motion, moment of inertia, theorems on moment of
mertia, calculation of moment of inertia of bodies of different shapes.

Unit 4: Central force field, properties of central force field, inverse square law force,
gravitational field and potential. Kepler’s laws of planetary motion and its application. Wave
mechanics, wave particle duahty, De-Broglie matter wave, Schrodinger wave equations (lime
dependent and time independent), uncertainty principleand its applications.

Unit 5: Frame of reference, Galilean transformation, Michelson-Morley experiment, postulates
of special theory of relativity, Lorentz transformations, Length contraction. time dilation,
velocity addition theorem, variation of mass with velocity., Einstein's mass energy relation,
relativistic relation belween energy and momentum, rest mass of photon.

Text Books and References:
1 Vector Analysis: M. R Spiegel
2 Introduction to Mechanics: R. ). Kleppner and J. Kolenkow
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A textbook of Mechanics: J. C Upadhyay

Mechanies: D. S. Mathur

Theuoretical Mechantcs: M. R. Spiegel

Introduction to Special Theory of Relativity: Robert Resnick
Concept of physics (I & IT): H. C. Verma

Principle of Quantum Mechanics: L. S. Tyag

Quantum Mecchanics: Eisberg and Resnick
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Revised Version of Syllabus

Course Code: PHY-S101P L-T- P- Credit
Course Name: Physics Lab-1 Breakup: 0 - 0—-3h -2
Course Details:

1.  Graphical Analysis (Ref. UIET Laboratory Manual)

2. Trajectory of projectile (Ref. UIET Laboratory Manual) Apparatus Used (Trajectory
Apparatus, Metal Balls, Channels, Vernter Callipers, Carbon & Graph Paper)

3. Moment of Inertia of Bicycle wheel (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus
Used (Bicycle Wheel, Masses, Thread, Stopwatch, Meter Scale, Vernier Callipers)

4. Spring Oscillations (Ref. UIET Laboratory Manual) Apparatus Used {Spring Oscillation
Apparatus, Stop Watch, Masses)

5. Coupled Pendulum (Ref. UYET Laboratory Manual) Apparatus Used (Coupled Pendylum
Setup, Stop Watch, Scale)

6. Bufilar Suspension System (Ref. UIET Laboratory Manual) Apparatus Used (Bifilar
Suspension System Setup, Stop Watch, Masses)

7. Frequency of AC Mains by Melde’s Method (Ref. Book by K K. Dey, B. N. Dutta)
Apparatus Used (Electrical Vibrator, String, Pulley, Small Pan, Weight Box & Physical

Balance)

8. Kater’s(Reversible) Pendulum (Ref. Book by K. K. Dey, B. N Dutta) Apparatus Used
{Kater's Pendulum, Stop Watch)

9. Inertia Table (Ref. Book by K. K. Dey, B. N Dutta) Apparatus Used (Inertia Table, Stop
Watch, Vernier Callipers, Split Disc, Balancing Weights, and Given Body (Disc))

10. Moment of Inertia of Flywheel (Ref. Book by I. C. Upadhyay and UIET Laboratory
Manual) Apparatus used (Fly wheel, weight hanger, slotted weights, stop watch, metre
scale)
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Revised Version of Syllabus

Course Code: PHY-S102 (Theory) L TP Credt -
Course Name; Physics-IT 3106 3

Course Details:

Credit: 3 (Theory)

Credit: 2 (Lab)

Total Credit: 5

Unit 1: Vector integration, Stokes’ theorem, divergence theorem, electrostatics: Coulomb's law,
superposition of electric forces, electric flux, Gauss’s law, electnc field, potential, calculation of
electric fields due to different charge distribution, gradient and curl of electric field, electrc
dipoles and multipoles, potential energy of a dipole placed in extemal electric field, Laplace's
equation, Poisson’s equation.

Unit 2: Magnetostatics, motion of charge in electric and magnetic field, Lorentz force. magnetic
flux, torque on a current coil 1n uniform magnetic field, magnetic dipole, potential energy of a
magnetic dipole, Biot-Savart law, Ampere’s law, calculation of magnetic ficld due to different
current distribution, divergence and curl of magnetic field.
» »
Unit 3: Electromagnetic induction, Faraday’s law, Lenz’s law, self induction, mutual induction,
growth and decay of cumrent i L-R circuit, electromagnetic waves, displacement current,
Maxwell’s equations 1n free space and matter, verification of Faraday’s law of electromagnetic
induction and Ampere’s law in vacuum by using plane electromagnetic waves and derivation of
velocity of light (c) in terms of permittivity and permeability of free space, Poynting vectors,
Poynting theorem.

Unit 4: Coherent sources, Interference. Fresnel's biprism, interference in uniform and wedge
shaped thin films, necessity of extended source, Newton’s rings and 1ts applications, Fresnel and
Fraunhofer diffraction at single sht and double slits, absent spectra, diffraction grating, spectra
with grating, dispersive power, resolving power of grating, Rayleigh’s criterion of resolution

Unit 5: Dispersion of light, angular dispersion, dispersive power, irrational dispersion, angular
and chromatic dispersion, deviation without dispersion. dispersion without deviation,
polarization of light, Fresnel’s theory of optical activity and polarimeter, fundamental idea of
optical fiber, types of fibers.

Text Books and References:
1 Electrodynamics. David }. Grffiths q

2, Vector Analysis. M R Spiegel
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Optics: Ajoy Ghatak

A textbook of OPTICS' Subrahmanyam, Brijlal and Avadhanulu
Classical electrodynamics J D. Jackson

Concept of Modern Physics: Aurthur Beiser

Fiber optics' Jeff Hecht
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Revised Version of Svllabus

Course Code: PHY-S102P L.- T- P-Credit

Course Name: Physics Lab-II Breakup: 0 —0-3h-2

Course Details;

I. Newton’s Ring (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus Used (Traveling
Microscope, Support for Glass Plate inclined at 450 to the Vertical, Short Focus Convex
Lens, Sodium Lamp, Plano Convex Lens, An Optically Plane Glass Plate)

2. Prism Spectrometer (Ref Book by K. K. Dey, B. N. Dutta) Apparatus Used
(Spectrometer, Glass Prism, Reading Lens, Mercury Lamp)

3. Plane Transmussion Grating (Ref. Book by K. K. Dey, B. N, Dutta) Apparatus Used
(Spectrometer, Diffraction Grating, Mercury Lamp)

4. Ballistic Galvanometer (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus Used (Ballistic
Galvanometer, Morse key, Damping key, Condenser, Rheostat, Volt Meter, Storage
Battery, Connection Wires)

5. Care} Foster’s Bridge (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus Used (Carey
Foster’s Bridge, Laclanche cell, Resistance Box, Galvanometer, Plug Key, Copper Strip)

6. Fresnel’s Biprism (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus Used (Sodum
Lamp, Biprism, Convex Lens, Optical Bench with Four Uprights)

7. Variation of Magnetic Field (Ref. Book by K. K. Dey, B. N. Dutta) Apparatus Used
(Stewart and Gee type Tangent Galvanometer, Storage Battery, Commutator, Ammeter,
Rheostat, One way Plug Key, Connection Wires)

8. Polarmmeter (Ref. Book by K. K Dey, B. N. Dutta) Apparatus Used (Sodium Lamp,
Polarimeter, Physical Balance)

9. Planck’s Constant (Ref. Book by S.K. Gupta and UIET Laboratory Manual) Apparatus
Used (Power supply, photocell, connecting wires)

10. Energy Band Gap by Four Probe Method (Ref Book by S.K Gupta and UIET

Laboratory Manual) Apparatus Used (An experimental kit)
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