ENGINEERING PHYSICS

| Semester: CSE/ECE/EEE/IT

Course Code Category Hours / Week | Credits Maximum Marks
L T P C CIA | SEE | Total
AHS006 Foundati
oundation 3 | 1| - 4 30 | 70 | 100
Contact Classes: 45 Tutorial Classes: 15 Practical Classes: Nil Total Classes: 60

I. COURSE OVERVIEW:

This course develops abstract and critical reasoning by studying mathematical and logical proofs and
assumptions as applied in basic physics and to make connections between physics and other branches of
sciences and technology. The topics covered include nano materials, LASER, dielectric and magnetic
properties, principles of quantum mechanics and semiconductors physics. The course helpsstudents to gain
knowledge of basic principles and appreciate the diverse applications in technological fields in respective
branches and also in their lives.

I1. OBJECTIVES:

The course should enable the students to:

I. Develop strong fundamentals of nanomaterials.

Il. Meliorate the knowledge of theoretical and technological aspects of lasers.

I11. Correlate principles with applications of the quantum mechanics, dielectric and magnetic materials.
IV. Enrich knowledge in modern engineering materials like semiconductors.

I1l. COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO 1 |Illustrate the properties of dielectric and magnetic materials suitable for Understand
engineering applications.

CO 2 Compare the concepts of LASER and normal light in terms of mechanism and Understand
working principles for applications in various fields and scientific practices.

CO 3 lllustrate basic principle, properties and production techniques ofnano materials. ~ Understand

CO 4 Make use of knowledge of nano materials to different applications inday to day  Apply
life.

CO 5 Apply the concepts of dual nature of matter and Schrodinger waveequation to a  Apply
particle enclosed in simple systems.

CO 6 Demonstrate the classification of solids and important aspects of semi-conductors Understand
in terms of carrier concentration and Fermi level.

IV.SYLLABUS:

UNIT-I DIELECTRIC AND MAGNETIC PROPERTIES Classes: 09

Dielectric properties: Basic definitions, electronic, ionic and orientation polarizations-qualitative; Internal
field in solids; Magnetic properties: Basic definitions, origin of magnetic moment, Bohr magneton,
classification of dia, para and ferro magnetic materials on the basis of magnetic moment, domain theory
of ferro magnetism on the basis of hysteresis curve.

UNIT-II LASERS Classes: 09

Lasers: Characteristics of lasers, spontaneous and stimulated emission of radiation, metastable state,
population inversion, lasing action, Einstein's coefficients, ruby laser, He-Ne laser, semiconductor diode
laser and applications of lasers.
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UNIT-1I1 | NANOMATERIAL Classes: 09

Nanomaterial: Origin of nanomaterial, nano scale, surface to volume ratio, quantum confinement;
Properties of nanomaterials: Physical, chemical, electrical, optical, magnetic and mechanical.

Bottom-up fabrication: Sol-gel; Top-down fabrication: Chemical vapour deposition; Applications of
nanomaterials, characterization by XRD, TEM.

UNIT-1V | QUANTUM MECHANICS Classes: 09

Quantum mechanics: Waves and particles, De Broglie hypothesis, matter waves, Heisenberg’s uncertainty
principle, Davisson and Germer experiment, Schrodinger’s time independent wave equation, physical
significance of the wave function, infinite potential well and its extension to three dimensions.

UNIT-V SEMICONDUCTOR PHYSICS Classes: 09

Semiconductor physics: Fermi level in intrinsic and extrinsic semiconductors, calculation of carrier
concentration in intrinsic and extrinsic semiconductors, energy gap, direct and indirect band gap
semiconductors, Hall effect.
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