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Semester Il [First Year]

COURSE OBJECTIVES:

To impart knowledge and understanding the basic principles of oscillators.
To know the basic concepts of mechanical waves in the medium.
To analyse the phenomena of light waves in interference, diffraction & polarization.

To introduce the notions of light matter interaction, fabrication of lasers, light propagation in
waveguides, applications of lasers and optical fibers.
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COURSE OUTCOMES:

After successful completion of the course, the students are able to
1. familiarize the physical concepts and terminology used in oscillations.
2. recognize the Significance of mechanical waves in a medium.

3. identify and illustrate the importance of wave phenomena such as interference, diffraction
polarization.

4. explain the concepts of lasers and light propagation in optical fibers their applications.

UNIT | Text Book - 1,2 [CO:1] (12)

Oscillations: Periodic motion, simple harmonic oscillator (equation & solution), characteristics, relation
between displacement, velocity and acceleration, damped harmonic oscillator(equation & solution) -
over damped, critical damped and under damped conditions, energy and power dissipation in damped
harmonic oscillator, quality factor, Resonance with examples, forced mechanical oscillator (equation &
solution-amplitude & phase), different cases of amplitude & phase, condition of amplitude resonance,
sharpness of resonance, comparison between mechanical & electrical forced oscillators with
impedance.

UNIT Il Text Book - 2 [CO:2] (12)

Waves & Non-dispersive transverse and longitudinal waves in one Dimension: Waves, Wave
equation, general solution & significance of wave equation, Transverse waves along a stretched string
(velocity derivation), laws of transverse vibrations of strings, reflection and transmission of waves on a
string at a boundary, impedance matching, longitudinal waves and the wave equation, Superposition of
waves, stationary waves, Maxwell's equations - Light as an electro-magnetic wave.

UNIT Il Text Book - 1 [CO:3] (12)
Wave Optics:

Interference: Introduction, Stoke's principle, interference in thin films due to reflected light (cosine law),
Newton's rings (formation, derivation for diameters of bright and dark rings).

Diffraction: Concept of diffraction, Fraunhofer diffraction at single slit (quantitative), theory of a plane
transmission grating.

Polarisation: Brewster's law, double refraction, Nicol prism, Quarter wave plate, production & detection
of circularly and elliptically polarizations (qualitative), optical activity-Kerr & Faraday effects.

UNIT IV Text Book - 1 [CO:4] (12)
Applied Optics:

Lasers: Interaction of radiation with matter, spontaneous and stimulated emissions, characteristics of
lasers, basic requirements for the construction of lasers (Pumping, population inversion and optical
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resonant cavity), construction and working of Nd: YAG, CO2 laser and semiconductor (GaAs) laser
(Homo junction), applications of lasers.

Fiber optics: Principle, basic structure, Numerical aperture & acceptance angle, classification
(propagation of light in various fibers based on refractive index), Light wave communication through
optical fibers, applications of optical fibers.

LEARNING RESOURCES:

TEXT BOOK(s):

1. A Text book of Engineering Physics, M. N. Avadhanulu, & TVS Arun Murthy, S. Chand Publications,
1st Edition 2024.
2. lan G. Main, Oscillations and waves in physics.

REFERENCE BOOK(s):

=

H.J. Pain, The physics of vibrations and waves.

E. Hecht, Optics.

. Ghatak, Optics. MC Graw Hill.

K. Pandey, S. Chaturvedi .,"Engineering Physics" - Cengage Publications, 2012.
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WEB RESOURCES:

1. http://nptel.iitm.ac.in/courses/
2. Course relevant website : www.rvrjcce.ac.inf/moodle

B.Tech.(EC)/R-24/2024-2025 Printed through web on 16-08-2026 03:26:27 Page 2/ 2



