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“ASCII characters code”, boolean algebra and logic gates, basic theorems and properties of boolean 

algebra, boolean functions, canonical and standard forms, digital logic gates, digital logic functions, 

gate-level minimization, Karnaugh-map, product of sum and sum of products simplifications, NAND 

and NOR implementation. 

 

Recommended Books 

1. Electronic Devices (Conventional Current Version), by T. L. Floyd, Pearson, 10th  Edition, 

(2017) 

2. Electronics Fundamentals: Circuits, Devices and Applications, by Thomas L. Floyd , David M. 

Buchla, Prentice Hall, 8th  Edition, (2009) 

3. Electronic Principles, by A. P. Malvino, D. J. Bates, McGraw-Hill, 8th  Edition, (2015) 

4. Solid State Electronic Devices, by B. Streetman and S.K. Banerjee, Pearson, 7th  edition, (2015) 

5. Grob's Basic Electronics, by M. E Schultz, McGraw-Hill Education, 12th edition, (201)5 

6. Electronic Devices and Circuit Theory, by Robert L. Boylestad, Louis Nashelsky, Pearson, 11th  

edition, (2012) 

7. Introductory Electronic Devices and Circuits ( Conventional Flow Version), by Robert T. 

Paynter, Prentice Hall, 7th  edition, (2005) 

8. Digital Fundamentals, by T. L. Floyd, Pearson, 11th  Edition, (2014) 

 

Phys 

4302 

QUANTUM MECHANICS-II (CR3) 

Preq. Phys 3301/ ADP (Physics)  

 

Objectives 

The second course provides a basis for further concepts of quantum mechanics. 

 

Syllabus 
Elements of Matrix Mechanics, matrix representation, Identical particles, many particle systems, and 

second quantization: indistinguishability  of identical particles, systems of identical particles, quantum 

dynamics of identical particle systems, angular momenta and spin 1/2 boson operators, exchange 

degeneracy, symmetrization postulates, constructing symmetric and anti-symmetric wavefunctions, 

system of identical noninteracting particles, Exclusion principle approximate methods for stationary 

states,  time independent perturbation theory for non degenerate levels and for degenerate levels, fine 

structure and anamolous Zeeman effect, the variational method, the WKB approximation, bound states 

for potential well with no rigid wall, bound states for potential well with one rigid wall, tunneling with 

potential barrier, time dependent perturbation theory, pictures of quantum mechanics, Schrodinger, 

Heisenberg and interaction picture, transition probability and Fermi Golden Rule, interaction of atoms 

with radiation, the theory of scattering, scattering experiments and cross sections, scattering amplitudes, 

potential scattering, the method of partial waves, the Bom approximation.  

Recommended Books 

1. Introduction to Quantum Mechanics by D. J. Griffiths and D. F. Schroeter(3rd Ed),Cambridge, 

(2018) 

2. Introductory Quantum Mechanics by R. Liboff (4th Edition), Addison-Wesley (2002) 

3. Quantum Mechanics: Concepts and Applications by N. Zettili (2nd Edition), Wiley (2009) 

4. Modern Quantum Mechanics by J. J. Sakuri and Jim  J. Napolitano (2nd Edition), Pearson 

(2010). 

5. An Introduction Quantum Mechanics by W. Greiner, Addison Wesley (1980).       
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STATISTICAL PHYSICS (CR3) 
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Preq. Phys 3301, 3402/ ADP (Physics)  

 

Objectives 

This course will develop basic knowledge of statistical mechanics at the undergraduate level and to use 

this knowledge to describe macroscopic systems, thermodynamic potentials and ensembles. 

 

Syllabus 

Concepts in classical laws of thermodynamics and their application, postulates of statistical mechanics, 

statistical interpretation of thermodynamics, Phase space description of physical systems, macrosystems 

and macrosystems, ensembles,  entropy in statistical mechanics, microcanonical ensemble, canonical 

ensemble, the methods of statistical mechanics are used to develop the statistics for Bose-Einstein, 

Fermi-Dirac and photon gases; frequency spectrum of a black body and Planck’s radiation law, 

Liouville’s theorem, equality of probability for the perfect gas, energy distribution of conduction 

electrons in metals, Quantization effects in molecular gases; phonons, photons; density matrix 

formulation, Identical Particles, Degenerate quantum gases; Fermi liquids; Bose-Einstein condensation; 

superfluidity, selected topics from low temperature physics and electrical and thermal properties of 

matter. 

Recommended Books 

1. Statistical Mechanics, by K. Huang, Pearson, (2008) 

2. Statistical Mechanics, by R. K. Pathria and P. D. Beale, Academic Press, (3rd Ed.), (2011) 

3. Quantum Statistical Thermodynamics, by K. N. Huang, Springer, (2018) 

4. Fundamentals of Statistical and Thermal Physics, by F. Reif, Waveland, (2008) 

5. Statistical Physics of Particles, by M. Kardar, Cambridge, (2007) 

6. Elementary Statistical Physics by C. Kittle,  Wiley (1958) 

              

Phys 4201 CLASSICAL ELECTRODYNAMICS-I (CR3) 

Preq. Phys 1004/ ADP (Physics)  

 

Objectives 

This course gives understanding of the basic concepts of classical electrodynamics. 

 

Syllabus 

The basic concepts (Electric charge, Coulomb’s law, the electric field, the electrostatic potential, 

Gauss’s law, application of Gauss’s law etc) , the electric dipole, multipole expansion of electric fields, 

the Dirac delta function, Poisson’s equation, Laplace’s equation, Laplace’s equation in one independent 

variable, solution to Laplace’s equation, conducting sphere in a uniform electric filed, electrostatic 

images, Polarization in dielectrics, field outside a dielectric medium, the electric field inside a dielectric, 

Gauss’s law in a dielectric: the electric displacement, electric susceptibility and dielectric constant, 

point charge in a dielectric fluid, boundary conditions on the field vectors, boundary-value problems 

involving dielectrics, method of images for problems involving dielectrics, Potential energy of a group 

of point charges, electrostatic energy of a charge distribution, energy density of an electrostatic field, 

related problems, Electric Current and Magnetostatics: Nature of the current, current density: equation 

of continuity, Ohm’s law: conductivity, steady currents in continuous media, approach to electrostatic 

equilibrium, the definition of magnetic induction, forces on current-carrying conductors, the law of Biot 

and Savart, elementary applications of the Biot and Savart law, Ampere’s circuital law, the magnetic 

vector potential, the magnetic field of a distant circuit, the magnetic scalar potential, magnetic flux, 

related problems. 

 

Recommended Books 


