
 

 

Paper Name: Physics-I  
Code: PH 201  
Contacts: 3L   
Credits: 3  
Allotted hours: 40L COURSE  
 

OBJECTIVE:  

The aim of courses in Physics is to provide an adequate exposure and develop insight about the basic 

principles of physics along with the possible applications. The acquaintance of basic physics principles 

would help engineers to understand the tools and techniques used in the industry and provide the 

necessary foundations for inculcating innovative approaches. This would create awareness about the 

vital role played by science and engineering in the development of new technologies. The courses would 

provide the necessary exposure to the practical aspects, which is an essential component for learning 

science.  This could be achieved by primarily introducing a course clarifying some of the basics of 

physical sciences attached to engineering curriculum in general, and an advanced course explaining the 

scientific details of various electronic devices & materials used in electronics and communication 

engineering. The advance courses will also give an insight into the science & technology of next 

generation to the budding engineers.   

COURSE OUTCOME:  

Through the 1st year basic physics courses, students will be equipped with basic physical laws, principles 

and formalism to apply them in their core curriculum. After going through the 2nd year course 

(advanced course), students will be exposed to the physics of materials that they apply in device design 

and fabrication and at the same time they will be exposed to the basics of new age scientific & 

technological fronts.      

SYLLABUS   

Module 1: Classical Mechanics Classical Mechanics: Limitations of Newtonian Mechanics, constraint, 

degree of freedom, generalized coordinates, Lagrange's equation (No derivation), Hamiltron's principle, 

Applications of Lagrange's equation: Linear Harmonic Oscillators-Differential equation and its solution, 

superposition of two linear SHM's (with same frequency), Lissajous' figures.  4L      

 Damped vibration: Introduction – differential equation and its solution, critical damping, Logarithmic 

decrement. 1L                                                                                                                                                  

 Forced vibration: Introduction – differential equation, Amplitude and velocity resonance, Sharpness of 

resonance and Quality factor, Application to L-C-R  Circuit 2L                                                   

Electromagnetic theory-I:  

Development of electromagnetic theory, Electromagnetic spectrum, Concept of displacement current, 

Maxwell's field equations with physical significance, wave equation in free space, transverse nature of 

electromagnetic wave, electromagnetic waves in a charge free conducting medium, skin depth, 

poynting's vector. 5L                         

 



 

 

Module 2:  

OPTICS 1:    

 Interference – Conditions for sustained interference, Young's double slit as an example. Qualitative idea 

of Spatial and Temporal Coherence, Conservation of energy and intensity distribution, Fresnel's Biprism, 

thin films of uniform thickness (derivation) Newton’s ring.  4L                    

 Diffraction of light – Fresnel and Fraunhofer class. Fraunhofer diffraction for single slit and double slits 

(elementary treatment, Intensity distribution). Plane transmission grating (No deduction of the intensity 

distributions is necessary). Missing orders. Dispersive power, Rayleigh criterion (qualitative), Resolving 

power of grating (Definition and formulae). Use of grating as a monochromator. 3L                                      

Polarization: General concept of Polarization, Plane of vibration and plane of polarization,  Concept of 

Plane, Circularly and Elliptically polarized light (using wave equations), Polarization through reflection 

and Brewster’s law, Double refraction (birefringence) -Ordinary and Extra-ordinary rays, Nicol's Prism. 3L         

Laser : Spontaneous and Stimulated emission of radiation, Population inversion, Einstein’s A & B co-

efficient (derivation of the mutual relation), concept of laser as a polarized source, Optical resonator and 

Condition necessary for active Laser action, Ruby Laser, He-Ne Laser, semiconductor Laser- applications 

of laser.  3L                                                             

 Fiber optics: Optical Fibers – Core and cladding, total internal reflection step index and graded index 

fiber, Calculation of Numerical aperture and acceptance angle, losses in the fiber, applications.  2L           

Module 3:   

Elementary solid state physics Crystallography & Solid state physics:  Space lattice, unit cell, crystal 

systems, Bravais lattices, basis, co-ordination number and atomic packing fraction, scc, bcc and  fcc and 

hcp structures lattice planes, indexing of directions, Miller indices, interplaner spacing, Bragg’s law & its 

application to real crystal structure (NaCl, KCl).                                                    4L   

Module 4:  

Quantum Mechanics I:   

 Matter waves: Concept of de Broglie's Matter waves, derivation of wavelength of matter waves in 

different forms, Concept of Phase velocity and Group velocity (qualitative)                                  2L   

 Wave mechanics: Concept and Physical significance of wave function Ψ  and interpretation of  |  Ψ  |2, 

Ψ(normalization and probability interpretation), Heisenberg's  Uncertainty principle with illustration; 

Schrödinger's equation- time dependent and time independent form (derivation). Discussion with 

relevant problems.        3L                                 

Operator algebra: Operator, Commutator, Formulation of quantum mechanics and Basic postulates, 

Operator correspondence, Expectation values, Ehrenfest theorem. Discussion with relevant problems. 

4L   

 


