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Course Objectives: The course aims to provide a comprehensive understanding of fundamental concepts in
Ultrasonics and elasticity, introduce students to crystal structures and X-ray diffraction techniques, and
explain key principles of dielectrics, magnetic materials, and various types of sensors. Additionally, the
course covers lasers and optical fibers, focusing on their applications and significance in engineering fields.

Course Outcomes:
At the end of the course, the student will be able to
apply ultrasonic waves and elastic principles in engineering.
explain the types of crystal structures and X-ray diffraction.
analyze various types of polarization of dielectrics and magnetic materials.
apply laser and fiber optics principles in communication field.
describe the various types of sensors in engineering field
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Unit 1 Ultrasonics and Elasticity 9
Ultrasonics: Introduction- Properties- Production of ultrasonic waves by magnetostriction and Inverse
piezoelectric methods —Detection of ultrasonic waves by Kund’s tube and Flame methods - Acoustic grating
-Non-Destructive Testing — medical applications (Sonogram).

Elasticity: stress& strain - types of stress and strain- stress & strain curve - Hooke’s law- Poisson’s ratio-
different elastic moduli: expression for young’s modulus (Y), bulk modulus (K) and rigidity modulus (n) -
strain energy.

Unit 2 Crystallography and X-ray diffraction 9
Crystallography: Space lattice, basis, unit cell and lattice parameters — 7 crystal systems- Bravais Lattices —
coordination number — packing fraction of SC, Bcc & Fcc — Miller indices — separation between successive
(hkl) planes.

X-ray diffraction: Bragg’s law — X-ray Diffractometer —Laue’s method and powder method.

Unit 3 Dielectric and Magnetic Materials 10
Dielectric Materials: Introduction — Dielectric polarization — Dielectric polarizability, susceptibility, dielectric
constant and displacement vector — Relation between the electric vectors — Types of polarizations—
Electronic, lonic, Orientation (Qualitative) and Space charge (Qualitative) — Frequency dependence of
polarization — Lorentz internal field — Clausius-Mossotti equation — Applications of dielectrics.

Magnetic Materials: Introduction — Magnetic dipole moment — Magnetization—Magnetic susceptibility and
permeability —Origin of magnetic moments — Classification of magnetic materials: aia, para, ferro, anti-ferro
& ferri magnetic materials — Hysteresis — soft and hard magnetic materials — Applications of magnetic
materials
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Unit 4 LASERs and Fiber Optics 10
LASERs: Introduction — characteristics of lasers — spontaneous and stimulated emission of radiation —
Einstein’s coefficients — population inversion — pumping mechanism — He-Ne laser — semiconductor laser —
Applications of lasers.

Fiber Optics: Introduction - Optical Fiber construction — Working principle (Total Internal Reflection &
critical Angle) — Acceptance angle & Numerical Aperture of optical fiber — Classification of fibers based on
Refractive index profile & modes (Step index and Graded index optical fibers) — optical fiber losses — Block
diagram of fiber optic communication — Medical and Sensor Applications

Unit 5 Sensors 9
Sensors: (qualitative description only): Different types of sensors and applications - Strain and Pressure
sensors- Piezoelectric sensor - Magnetostrictive sensors - Fiber optic pressure sensor - Temperature sensors
(Thermo couple and bimetallic strip) - Hall-effect sensor - pyroelectric sensor

Prescribed Textbooks:

1. M. N. Avadhanulu, P. G. Kshirsagar & T. V. S. Arunmurthy. A Textbook of Engineering Physics. 11" ed., S.
Chand Publications, 2019

2. K. Thyagarajan. Engineering Physics. McGraw Hill Education (India) Private Ltd, 2017

3. P.K. Palanisamy. Engineering Physics. Sci. Tech, 2019

Reference Books:

1. K. Vijaya Kumar. A Textbook of Engineering Physics. S. Chand Publications, 2018
2. Charles Kittel. Introduction to Solid State Physics. Wiley Publications, 2011

3. Neeraj Mehta. Applied Physics for Engineers. PHI Learning Private Limited, 2014
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