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Sub: Amendment to Ordinance V 

[E.C Resolution No. 14-1/-(14-1-6/-) dated 09.06.2023] 

Following addition be made to Appendix-II-A to the Ordinance V (2-A) of the
Ordinances of the University;

Add the following: 

Syllabi of Semester-IV /V in respect of the Physics Component of following courses
under under Faculty of Science based on Under Graduate Curriculum Framework -
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ANNEXURE-1 
SEMESTER-IV/V 

ANALYTICAL CHEMISTRY 

 
 

 
 
LEARNING OBJECTIVES 
This course will review the basic concepts of thermodynamics, kinetic theory of gases with a 
brief introduction to statistical mechanics. The primary goal is to make the student understand 
the applications of fundamental laws of thermodynamics to various systems and processes. 
This coursework will enable the students to understand the connection between the 
macroscopic observations of physical systems and microscopic behaviour of atoms and 
molecule through a brief knowledge of statistical mechanics. The laboratory course deals 
with providing the knowledge of the concepts of thermodynamics along with Planck’s law 
and Stefan Boltzmann laws related to black body radiation. 
 
LEARNING OUTCOMES 
At the end of this course, students will be able to, 
• Get an essence of the basic concepts of thermodynamics, the first and the second law of 

thermodynamics, the concept of entropy and the associated theorems, the thermodynamic 
potentials and their physical interpretations along with Maxwell’s thermodynamic 
relations. 

• Know the fundamentals of the kinetic theory of gases, Maxwell-Boltzman distribution 
law, mean free path of molecular collisions, viscosity, thermal conductivity and diffusion. 

• Learn about the black body radiations, Stefan- Boltzmann’s law, Rayleigh-Jean’s law and 
Planck’s law and their significances. 

• Gain the basic knowledge about quantum statistics: the Bose-Einstein statistics and the 
Fermi-Dirac statistics. 

• In the laboratory course, the students are expected to: Measure of Planck’s constant using 
black body radiation, determine Stefan’s Constant, coefficient of thermal conductivity of 
a bad conductor and a good conductor, determine the temperature coefficient of 
resistance, study variation of thermo-emf across two junctions of a thermocouple with 
temperature etc. 

  
 
 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Thermal Physics 
and Statistical 

Mechanics     
4 2 0 2 -- 

DISCIPLINE SPECIFIC CORE COURSE  
THERMAL PHYSICS AND STATISTICAL MECHANICS 
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SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I          (11 Hours) 
Laws of Thermodynamics: Fundamental basics of thermodynamic system and variables, 
zeroth law of thermodynamics and temperature, first law and internal energy, various 
thermodynamical processes, applications of first law: general relation between CP and CV, 
work done during various processes, compressibility and expansion coefficient, reversible 
and irreversible processes, second law: Kelvin-Planck and Clausius statements, Carnot 
engine, Carnot cycle and theorem, basic concept of entropy, entropy changes in reversible 
and irreversible processes, Clausius inequality, entropy-temperature diagrams.  
 
Unit – II           (5 Hours) 
Thermodynamic potentials and Maxwell’s relations: Basic concept of thermodynamic 
potentials, internal energy, enthalpy, Helmholtz free energy, Gibb’s free energy, derivation of 
Maxwell’s thermodynamic relations and their applications in Clausius Clapeyron equation, 
value of CP – Cv , TdS equations, evaluation of CP/Cv 
 
Unit – III           (6 Hours) 
Kinetic Theory of Gases and Molecular Collisions: Maxwell-Boltzmann law of 
distribution of velocities in an ideal gas and its experimental verification, Mean, Root Mean 
Square and Most Probable Speeds, Mean Free Path (Zeroth order only)  
 
Unit – IV           (4 Hours) 
Theory of Radiation: Blackbody radiation, spectral distribution, derivation of Planck’s law, 
idea about Wein’s law, Rayleigh-Jeans law, Stefan Boltzmann law and Wien’s displacement 
law (derivation not required)  
 
Unit – V           (4 Hours) 
Statistical Mechanics: Macrostate and Microstate, phase space, entropy and thermodynamic 
probability, Maxwell-Boltzmann law, qualitative description of quantum statistics – Bose 
Einstein and Fermi Dirac, comparison of three statistics. 
 
References: 
Essential Readings: 
1) Heat and Thermodynamics, M. W. Zemansky and R. Dittman, 1981, Tata McGraw-Hill. 
2) Thermal Physics, S. C. Garg, R. M. Bansal and C. K. Ghosh, 2nd edition, Tata McGraw-

Hill. 
3) Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Sears and Salinger, 

1988, Narosa. 
4) Concepts in Thermal Physics, Blundell and Blundell, 2nd edition, 2009, Oxford University 

Press. 
5) Thermal Physics, A. Kumar and S. P. Taneja, 2014, R. Chand Publications. 
6) A Text Book of Heat and Thermodynamics for Degree Students, J. B Rajam, 1981, S. 

Chand.  
7) Statistical Physics : Berkley Physics Course, F. Reif, Mc Graw Hill 

 
Additional Readings: 
1) An Introduction to Thermal Physics, D. Schroeder, 2021, Oxford University Press (earlier 
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published by Pearsons). 
2) Thermal Physics: C. Kittel and H. Kroemer, 1980, 2nd edition 
3) Heat, Thermodynamics and Statistical Physics, B. Lal, N. Subrahmanyam and P. S. 

Hemne, S. Chand and Company 
 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 6 experiments to be performed from the following list 
 
1) To determine mechanical equivalent of heat, J, by Callender and Barne’s constant flow 

method.  
2) To determine the coefficient of thermal conductivity of Cu by Searle’s apparatus. 
3) To determine the coefficient of thermal conductivity of a bad conductor by Lee and 

Charlton’s disc method using steam or electrical heating. 
4) Measurement of Planck’s constant using black body radiation. 
5) To determine the temperature coefficient of resistance by Platinum Resistance 

Thermometer by Carey Foster’s Bridge 
6) To study the variation of thermos-emf across two junctions of a thermocouple with 

temperature. 
7) To determine Stefan’s constant. 
8) To determine the temperature coefficient of resistance using Platinum Resistance 

Thermometer using Callender and Griffith Bridge. 
 
References for laboratory work:  
1) Advanced Practical Physics for students: B. L. Flint and H. T.Worsnop, 1971, Asia 

Publishing House. 
2) A Text Book of Practical Physics: I. Prakash and Ramakrishna, 11th edition, Kitab Mahal  
3) Advanced level Practical Physics, Nelkon and Ogborn, 4th edition, reprinted 1985, 

Heinemann Educational Publishers. 
4) An Advanced Course in Practical Physics, D. Chattopadhyay and P. C. Rakshit, 1990, 

New Central Book Agency.  
5) Practical Physics, G. L. Squires, 1985, Cambridge University Press. 
6) B.Sc. Practical Physics, H. Singh and P.S. Hemne, revised edition 2011, S. Chand and 

Co. 
7) B.Sc. Practical Physics, C. L. Arora, 2001, S. Chand and Co. 
8) B.Sc. Practical Physics, G. Sanon, R. Chand and Co.   
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POOL OF DSEs 

 
 

 
 
LEARNING OBJECTIVES 
This course introduces the basic concepts and principles required to understand the various 
properties exhibited by condensed matter, especially solids. It enables the students to 
appreciate how the interesting and wonderful properties exhibited by matter depend upon its 
atomic and molecular constituents. It also communicates the importance of solid state physics 
in modern society. 
 
 
LEARNING OUTCOMES 
On successful completion of the module students should be able to,  
• Elucidate the concept of lattice, crystals and its planes 
• Understand the elementary lattice dynamics and its influence on the properties of 

materials 
• Understanding about origin of energy bands, and their influence on  electronic behaviour 
• Explain the origin of dia-, para-, and ferro-magnetic properties of solids 
• Explain the origin of the dielectric properties exhibited by solids and the concept of 

polarizability 
• In the laboratory students will carry out experiments based on the theory that they have 

learned to measure the magnetic susceptibility, dielectric constant, trace hysteresis loop. 
They will also employ to four probe methods to measure electrical conductivity and the 
hall set up to determine the hall coefficient of a semiconductor. 

  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I - Crystal Structure        (10 Hours) 
Solids: Amorphous and Crystalline Materials, Lattice Translation Vectors, Lattice with a 
Basis, Unit Cell, Types of lattices, Miller Indices, Reciprocal Lattice, Ewald’s  construction 
(geometrical approach) Brillouin Zones, Diffraction of X-rays by Crystals, Bragg’s Law  
 
Unit – II - Elementary Lattice Dynamics      (6 Hours) 
Lattice vibrations and phonons: linear monoatomic and diatomic chains, acoustical and 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Solid State Physics    4 2 0 2 
Understanding of 
basic concepts of 

Physics 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
SOLID STATE PHYSICS 
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optical phonons, Dulong and Petit’s law, qualitative discussion of Einstein and Debye 
theories, T3 law.      
 
Unit – III - Elementary Band Theory      (5 Hours) 
Qualitative understanding of Kronig and Penny model (without derivation) and formation of 
bands in solids, concept of effective mass, Hall effect in semiconductor, Hall coefficient, 
application of Hall Effect, basic introduction to superconductivity 
 
Unit – IV - Magnetic Properties of Matter      (6 Hours) 
dia-, para-, and ferro- magnetic materials, classical Langevin theory of dia– and para- 
magnetism (no quantum mechanical treatment), qualitative discussion about Weiss’s theory 
of ferromagnetism and formation of ferromagnetic domains, B-H curve hysteresis and energy 
loss 
 
Unit – V - Dielectric Properties of Materials     (3 Hours) 
Polarization, local electric field in solids, electric susceptibility, polarizability, Clausius 
Mossoti equation, qualitative discussion about ferroelectricity and PE hysteresis loop 
 
 
References: 
Essential Readings: 
1) Introduction to Solid State Physics, C. Kittel, 8th edition, 2004, Wiley India Pvt. Ltd. 
2) Elements of Solid-State Physics, J. P. Srivastava, 2nd edition, 2006, Prentice-Hall of India 
3) Introduction to Solids, L. V. Azaroff, 2004, Tata Mc-Graw Hill 
4) Solid State Physics, N. W. Ashcroft and N. D. Mermin, 1976, Cengage Learning 
5) Solid State Physics, M. A. Wahab, 2011, Narosa Publications 

 
Additional Readings: 
1) Elementary Solid State Physics, M. Ali Omar, 2006, Pearson 
2) Solid State Physics, R. John, 2014, McGraw Hill 
3) Superconductivity: A Very short Introduction, S. J. Blundell, Audiobook 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least six experiments to be performed from the following list 
 
1) Measurement of susceptibility of paramagnetic solution (Quinck’s tube method)  
2) To measure the magnetic susceptibility of solids 
3) To determine the coupling coefficient of a piezoelectric crystal 
4) To study the dielectric response of materials with frequency  
5) To determine the complex dielectric constant and plasma frequency of a metal using 

Surface Plasmon Resonance (SPR) technique 
6) To determine the refractive index of a dielectric layer using SPR technique 
7) To study the PE Hysteresis loop of a ferroelectric crystal 
8) To draw the BH curve of iron (Fe) using a solenoid and determine the energy loss from 

hysteresis loop 
9) To measure the resistivity of a semiconductor (Ge) crystal with temperature (up to 150o 

C) by four-probe method and determine its band gap 
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10) To determine the Hall coefficient of a semiconductor sample 
11) Analysis of X-ray diffraction data in terms of unit cell parameters and estimation of 

particle size 
12) Measurement of change in resistance of a semiconductor with magnetic field. 
 
References for laboratory work:  
 
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House 
2) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
3) Elements of Solid-State Physics, J. P. Srivastava, 2nd edition, 2006, Prentice-Hall of India 
4) An Advanced Course in Practical Physics, D. Chattopadhyay and P. C. Rakshit, 2013, 

New Book Agency (P) Ltd. 
5) Practical Physics, G. L. Squires, 4th edition, 2015 
6) Practical Physics, C. L. Arora, 19th edition, 2015, S. Chand 
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LEARNING OBJECTIVES 
This is a core course in Physics curriculum that begins with explaining ideas of superposition 
of harmonic oscillations leading to physics of travelling and standing waves. The course also 
provides an in depth understanding of wave phenomena of light, namely, interference and 
diffraction with emphasis on practical applications of the same. 
 
LEARNING OUTCOMES 
On successfully completing the requirements of this course, the students will have the skill 
and knowledge to, 
• Understand simple harmonic oscillation and superposition principle. 
• Understand superposition of a range of collinear and mutually perpendicular simple 

harmonic motions and their applications. 
• Understand concept of normal modes in stationary waves: their frequencies and 

configurations. 
• Understand interference as superposition of waves from coherent sources derived from 

same parent source. 
• Demonstrate understanding of interference experiments: Young’s Double Slit, Fresnel’s 

biprism, Llyod’s Mirror, Newton’s Rings 
• Demonstrate basic concepts of diffraction: Superposition of wavelets diffracted from 

apertures 
• Understand Fraunhoffer diffraction from apertures: single slit, double Slit, grating 
• Demonstrate fundamental understanding of Fresnel diffraction: Half period zones, 

diffraction of different apertures 
• Laboratory course is designed to understand the principles of measurement and skills in 

experimental designs. 
  
SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I          (11 Hours) 
Superposition of collinear harmonic oscillations: Simple harmonic motion (SHM); linearity 
and superposition principle; superposition of two collinear oscillations having (1) equal 
frequencies and (2) different frequencies (beats).                                                                                            
Superposition of two perpendicular harmonic oscillations: Graphical and analytical methods. 
Lissajous figures with equal and unequal frequencies and their uses 
Superposition of two harmonic Waves: Standing (stationary) waves in a string; normal modes 
of stretched strings 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Waves and Optics    4 2 0 2 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
WAVES AND OPTICS 
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Unit – II           (8 Hours) 
Interference: Division of amplitude and division of wavefront; Young’s double slit 
experiment: width and shape of fringes; Fresnel’s biprism; Lloyd’s mirror; Phase change on 
reflection: Stokes’ treatment; Interference in thin films: parallel and wedge-shaped films. 
Fringes of equal inclination (Haidinger fringes); Fringes of equal thickness (Fizeau Fringes); 
Newton’s rings: Measurement of wavelength and refractive index 
 
Unit – III           (11 Hours) 
Diffraction:  
Fraunhofer diffraction: Single slit, double slit, diffraction grating 
Fresnel diffraction: Fresnel’s assumptions. Fresnel’s half-period zones for plane wave. 
Explanation of rectilinear propagation of light; Fresnel’s diffraction pattern of a straight edge, 
a slit and a wire using half-period zone analysis 
 
References: 
Essential Readings: 
1) Vibrations and Waves, A. P. French, 1st edition, 2003, CRC press. 
2) The Physics of Waves and Oscillations, N. K. Bajaj, 1998, Tata McGraw Hill. 
3) Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw-Hill. 
4) Fundamental of Optics, A. Kumar, H. R. Gulati and D. R. Khanna, 2011, R. Chand 

Publications. 
5) Optics, A. Ghatak, 6th edition, 2017, McGraw-Hill Education, New Delhi 
6) The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons. 

 
Additional Readings: 
1) Principles of Optics, M. Born and E. Wolf, 7th edition, 1999, Pergamon Press.  
2) Optics, E. Hecht, 4th edition, 2014, Pearson Education. 
3) Fundamentals of Optics, F. A. Jenkins and H. E. White, 1981, McGraw-Hill 
 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 7 experiments to be performed from the following list 

 
1) To determine the frequency of an electric tuning fork by Melde’s experiment and verify 

λ2–T law. 
2) To study Lissajous figures. 
3) Familiarization with Schuster`s focusing and determination of angle of prism. 
4) To determine refractive index of the material of a prism using sodium light. 
5) To determine the dispersive power and Cauchy’s constants of the material of a prism 

using mercury light. 
6) To determine wavelength of sodium light using Fresnel biprism. 
7) To determine wavelength of sodium light using Newton’s rings. 
8) To determine the thickness of a thin paper by measuring the width of the interference 

fringes produced by a wedge-shaped Film. 
9) To determine wavelength of (1) Na source and (2) spectral lines of Hg source using plane 

diffraction grating. 
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10) To determine dispersive power and resolving power of a plane diffraction grating. 
 
References for laboratory work:  
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House 
2) A Text Book of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal 
3) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
4) A Laboratory Manual of Physics for undergraduate classes, D. P. Khandelwal, 1985, Vani 

Pub. 
5) B.Sc. Practical Physics, G. Sanon, 2019, R.Chand & Co  
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LEARNING OBJECTIVES 
This course introduces modern development in Physics. Starting from Planck’s law, it 
develops the idea of probability interpretation and then discusses the formulation of 
Schrodinger equation. This paper aims to provide knowledge about atomic physics, hydrogen 
atoms and X-rays. It also introduces concepts of nuclear physics and accelerators. 
 
LEARNING OUTCOMES 
After getting exposure to this course, the following topics would be learnt. 
• Main aspects of the inadequacies of classical mechanics as well as understanding of the 

historical development of quantum mechanics. Heisenberg’s Uncertainty principle and its 
applications, photoelectric effect and Compton scattering  

• The Schrodinger equation in 1-d, wave function, probability and probability current 
densities, Normalization, conditions for physical acceptability of wave functions, position 
and momentum operators and their expectation values. Commutator of position and 
momentum operators. 

• Time Independent Schrodinger Equation, derivation by separation of variables, wave 
packets, particle in a box problem, energy levels. 

• Modification in Bohr’s Quantum Model: Sommerfeld theory of elliptical orbits 
• Hydrogen atom energy levels and spectra emission and absorption spectra. 
• X-rays: their production and spectra: continuous and characteristic X-rays, Moseley Law. 
• Basic Properties of Nuclei, nuclear binding energy, semi-empirical mass formula, nuclear 

force and meson theory. 
• Types of Accelerators, Van-de Graaff generator Linear accelerator, Cyclotron, 

Synchrotrons 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I - Origin of Quantum Theory        (8 Hours) 
Black Body Radiation and failure of classical theory, Planck’s Quantum Hypothesis, Planck’s 
Radiation Law, Quantitative treatment of Photo-electric effect and Compton scattering, Wave 
properties of particles: de Broglie hypothesis, Group and Phase velocities and relation 
between them. Heisenberg’s Uncertainty Principle, Gamma ray microscope thought 
experiment, Position -Momentum Uncertainty, consequences of uncertainty principle.                            
 
Unit – II - The Schrodinger Equation      (7 Hours) 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Elements of 
Modern Physics     4 2 0 2 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
ELEMENTS OF MODERN PHYSICS 
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The Schrodinger equation in 1-d, statistical interpretation of wave function, probability and 
probability current densities. Normalization, conditions for physical acceptability of wave 
functions with examples, position and momentum operators and their expectation values. 
Commutator of position and momentum operators                                                         
 
Unit – III - Time Independent Schrodinger Equation          (5 Hours) 
Demonstration of separation of variable method for time independent Schrodinger equation: 
Free particle wave function, wave packets, application to energy eigen values and stationary 
states for particle in a box problem, energy levels.                                     
 
Unit – IV - Atomic Physics                (5 Hours) 
Beyond the Bohr’s Quantum Model: Sommerfeld theory of elliptical orbits 
Hydrogen atom energy levels and spectra emission and absorption spectra 
Correspondence principle, X-rays: Method of production, X-ray spectra: Continuous and 
characteristic X-rays, Moseley Law.                                                          
 
Unit – V - Basic Properties of Nuclei                   (5 Hours) 
Introduction (basic idea about nuclear size, mass, angular momentum, spin), semi-empirical 
mass formula, nuclear force and meson theory 
Accelerators: Accelerator facility available in India: Van-de Graaff generator Linear 
accelerator, Cyclotron, (Principle, construction, working, advantages and disadvantages). 
Discovery of new elements of the periodic table                                                             
  
References: 
Essential Readings: 
1) Concepts of Modern Physics, A. Beiser, 2002, McGraw-Hill. 
2) Modern Physics, R. A. Serway, C. J. Moses and C. A. Moyer, 2012, Thomson Brooks 

Cole Cengage 
3) Schaum’s Outline of Modern Physics, R. Gautreau and W. Savin, 2020, McGraw Hill 

LLC 
4) Modern Physics for Scientists and Engineers, S. T. Thornton Rex, 4th edition, 2013, 

Cengage Learning  
5) Introduction to Modern Physics, R. Meyer, Kennard, Coop, 2002, Tata McGraw Hill  
6) Physics for scientists and Engineers with Modern Physics, Jewett and Serway, 2010. 
7) Learning Modern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill. 
8) Modern Physics, R. Murugeshan, S Chand & Co. Ltd  
9) Schaum's Outline of Beginning Physics II | Waves, electromagnetism, Optics and Modern 

Physics, A. Halpern, E. Erlbach, McGraw Hill. 
10) Theory and Problems of Modern Physics, Schaum's outline, R. Gautreau and W.Savin, 

2nd edition, Tata McGraw-Hill Publishing Co. Ltd. 
11) Quantum Physics, Berkeley Physics, Vol.4. E. H. Wichman, 1971, Tata McGraw-Hill Co.   
12) Quantum Mechanics: Theory and Applications, A. Ghatak and S. Lokanathan, 2004, 

Macmillan Publishers India Limited. 
13) Introduction to Quantum Mechanics, D. J. Griffith, 2005, Pearson Education. 
14) Concepts of nuclear physics, B. Cohen, McGraw-Hill Education 
15) Atomic Physics, Ghoshal, 2007, S. Chand Publishing House. 
16) Atomic Physics, J. B. Rajam, 1980, Chand Publisher 
17) Nuclear Physics, S. N. Ghoshal, S. Chand Publishers 
18) Atomic and Molecular Physics, R. Kumar, RBSA PUBLISHERS. 
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Additional Readings: 
1) Six Ideas that Shaped Physics: Particles Behave like Waves, T. A. Moore, 2003, McGraw 

Hill.  
2) Thirty years that shook physics: The story of quantum theory, G. Gamow, Garden City, 

NY: Doubleday, 1966. 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
Mandatory activity:  
• Sessions on the review of experimental data analysis, sources of error and their estimation 

in detail, writing of scientific laboratory reports including proper reporting of errors.  
• Application to the specific experiments done in the lab 
• Familiarization with Schuster`s focusing; determination of angle of prism. 
 
At least six experiments to be performed from the following list 
 
1) Measurement of Planck’s constant using black body radiation and photo-detector. 
2) Photo-electric effect: photo current versus intensity and wavelength of light, maximum 

energy of photo-electrons versus frequency of light. 
3) To determine the work function of material of filament of directly heated vacuum diode. 
4) To determine the Planck’s constant using LEDs of at least 4 different colours.  
5) To determine the wavelength of the H-alpha emission line of Hydrogen atoms.  
6) To determine the ionization potential of mercury. 
7) To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet. 
8) To show the tunneling effect in tunnel diodes using I-V characteristics. 
9) To determine the wavelength of a laser source using diffraction of a single slit.  
10) To determine the wavelength of a laser source using diffraction of double slits. 
11) To determine angular spread of He-Ne laser using plane diffraction grating   
12) One innovative experiment designed by the teacher relevant to the syllabus. 
 
References for laboratory work:  
 
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House. 
2) A Text Book of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal. 
3) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted, 

1985, Heinemann Educational Publishers.        
4) A Laboratory Manual of Physics For Undergraduate Classes, D. P. Khandelwal, 

1985,Vani Publisher.     
5) B. Sc. Practical Physics,  H. Singh, S Chand & Co Ltd 
6) B.Sc. Practical Physics, G. Sanon, R. Chand and  Co. 

 
 

  



13 
 

 

 
 
LEARNING OBJECTIVES 
The development of quantum mechanics has revolutionized the human life. In this course, the 
students will be exposed to the probabilistic concepts of basic non-relativistic quantum 
mechanics and its applications to understand the sub atomic world. 
 
LEARNING OUTCOMES 
After completing this course, the students will be able to  
• Learn the methods to solve time-dependent and time-independent Schrödinger equation.  
• Characteristics of an acceptable wave function for any sub atomic particle in various 

potentials.  
• Applications of the Schrodinger equation to different cases of potentials namely infinite 

and finite potential well, step potential, rectangular potential barrier, harmonic oscillator 
potential. 

• Learn effect of magnetic field on atom, calculation of magnetic moment, basic theory of 
Stern Gerlach experiment, splitting of lines and energy levels, and various coupling 
schemes  

• In the laboratory course, the students will be able to use computational methods to 
o Solve Schrödinger equation for ground state energy  and  wave  functions  of 

various  simple  quantum  mechanical  one- dimensional potentials 
o Solve Schrödinger equation for ground state energy and radial wave  functions  of  

some central potentials. 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (10 Hours) 
General discussion of bound states in an arbitrary potential: Review of Schrodinger wave 
equation, Continuity of wave function, boundary conditions and emergence of discrete 
energy levels. Application to energy eigen states for a particle in a finite square potential 
well, reflection and transmission across step potential and rectangular potential barrier.  
 
Unit – II           (10 Hours) 
Harmonic oscillator: Energy eigen values and eigen states of a 1-D harmonic oscillator using 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Quantum 
Mechanics    4 2 0 2 

Elements of 
Modern Physics 

paper of this 
course or its 
equivalent 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
QUANTUM MECHANICS 
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algebraic method (ladder operators) and using Hermite polynomials. Zero point energy and 
uncertainty principle.  Applications to various kinds of wavefunctions    
 
Unit – III           (10 Hours) 
Atoms in Electric and Magnetic Fields: Electron angular momentum, Angular momentum 
quantization. Electron Spin and Spin Angular Momentum. Larmor’s Theorem. Spin Magnetic 
Moment. Stern-Gerlach Experiment. Normal Zeeman Effect: Electron Magnetic Moment and 
Magnetic Energy. Pauli Exclusion Principle. Symmetric and Antisymmetric Wave Functions. 
Spin orbit coupling. Spectral Notations for Atomic States, Total angular momentum, Spin-
orbit coupling in atoms-L-S and J-J couplings. 
 
References: 
Essential Readings: 
1) Quantum Mechanics: Theory and Applications, A. Ghatak and S. Lokanathan, 6th edition, 

2019, Laxmi Publications, New Delhi. 
2) Introduction to Quantum Mechanics, D. J. Griffith, 2nd edition, 2005, Pearson Education. 
3) A Text book of Quantum Mechanics, P. M. Mathews and K. Venkatesan, 2nd edition, 

2010, McGraw Hill. 
4) Quantum Mechanics, B. H. Bransden and C. J. Joachain, 2nd edition, 2000, Prentice Hall 
5) Quantum Mechanics: Concepts and Applications, 2nd edition, N. Zettili, A John Wiley 

and Sons, Ltd., Publication 
6) Atomic Physics, S. N. Ghoshal, 2010, S. Chand and Company 

 
Additional Readings: 
1) Quantum Mechanics for Scientists & Engineers, D. A. B. Miller, 2008, Cambridge 

University Press. 
2) Introduction to Quantum Mechanics, R. H. Dicke and J. P. Wittke, 1966, Addison-

Wesley Publications 
3) Quantum Mechanics, L. I. Schiff, 3rd edition, 2010, Tata McGraw Hill. 
4) Quantum Mechanics, R. Eisberg and R. Resnick, 2nd edition, 2002, Wiley. 
5) Quantum Mechanics, B. C. Reed, 2008, Jones and Bartlett Learning. 
6) Quantum Mechanics, W. Greiner, 4th edition, 2001, Springer. 
7) Introductory Quantum Mechanics, R. L. Liboff, 4th edition, 2003, Addison Wesley 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 6 programs must be attempted. The implementation may be done in 
Python/C++/Scilab. Use of available library functions may be encouraged. Similar programs 
may be added. 
 

Unit 1 
1) Visualize the spherical harmonics by plotting the probability density for various values of 

the quantum numbers (l, m). 
2) Use the analytical solution for a particle in finite potential well. Numerically solve the 

transcendental equation one gets after putting the continuity and boundary conditions to 
determine the energy eigenvalues for various values of the potential width and depth.  
Plot the corresponding normalised eigenfunctions. 
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Unit 2 
Solve the Schrödinger equation using shooting/finite difference or any other method for the 
following simple 1-D potentials and compare with the analytical solutions: 
1) Particle in a box  
2) Particle in a finite potential well 
3) Harmonic Potential 
 

Unit 3 
Solve the s-wave Schrodinger equation  

𝑑𝑑2𝑢𝑢
𝑑𝑑𝑑𝑑2

= 𝐴𝐴(𝑟𝑟)𝑢𝑢(𝑟𝑟),𝐴𝐴(𝑟𝑟) =
2𝑚𝑚
ℏ2

[𝑉𝑉(𝑟𝑟) − 𝐸𝐸], 
for the following cases:  
1)  Ground state and the first excited state of the hydrogen atom: 

𝑉𝑉(𝑟𝑟) =
−𝑒𝑒2

𝑟𝑟
 

 
where m is the reduced mass of the electron. Obtain the energy eigenvalues and plot the 
corresponding wavefunctions. Remember that the ground state energy of the hydrogen 
 atom is ≈ -13.6 eV. Take e = 3.795 (eVÅ)1/2, ħc = 1973 (eVÅ) and m = 0.511x106   eV/c2. 

 
2)  For an atom in the screened coulomb potential  

𝑉𝑉(𝑟𝑟) =
−𝑒𝑒2

𝑟𝑟
𝑒𝑒−𝑟𝑟 𝑎𝑎⁄  

where m is the reduced mass of the system (which can be chosen to be the mass of an 
electron). Find the energy (in eV) of the ground state of the atom to an accuracy of three 
significant digits. Also, plot the corresponding wavefunction. Take e = 3.795 (eVÅ)1/2, m = 
0.511x106 eV/c2, and a = 3 Å, 5 Å, 7 Å. In these units ħc = 1973 (eVÅ). The ground state 
energy is expected to be above -12 eV in all three cases. 
 

Unit 4 

Solve the s-wave Schrodinger equation  𝑑𝑑
2𝑢𝑢
𝑑𝑑𝑑𝑑2

= 𝐴𝐴(𝑟𝑟)𝑢𝑢(𝑟𝑟),𝐴𝐴(𝑟𝑟) = 2𝑚𝑚
ℏ2

[𝑉𝑉(𝑟𝑟) − 𝐸𝐸], for a particle 
of mass m for the following cases 

1) Anharmonic oscillator potential 
 𝑉𝑉(𝑟𝑟) = 1

2
𝑘𝑘𝑘𝑘2  +  1

3
𝑏𝑏𝑟𝑟3 

for the ground state energy (in MeV) of particle to an accuracy of three significant digits. 
Also, plot the corresponding wave function. Choose m = 940 MeV/c2, k = 100 MeV fm-2, 
b= 0, 10, 30 MeV fm-3. In these units, cħ = 197.3 MeV fm. The ground state energy 
is expected to lie between 90 and 110 MeV for all three cases. 

2) For the vibrations of hydrogen molecule with Morse potential 
𝑉𝑉(𝑟𝑟) =  𝐷𝐷(𝑒𝑒−2𝑎𝑎𝑎𝑎′ − 𝑒𝑒−𝑎𝑎𝑎𝑎′), 𝑟𝑟′ =

𝑟𝑟 − 𝑟𝑟0
𝑟𝑟

 
 

Here m is the reduced mass of the two-atom system for the Morse potential 
Find  the lowest  vibrational  energy (in  MeV)  of the molecule to  an  accuracy of 
three significant digits. Also plot the corresponding wave function. 
Take: m = 940 x106 eV/c2, D = 0.755501 eV, α = 1.44, r0 = 0.131349 Å 

 
Solve the hydrogen atom Schrodinger equation for an external electric field of  E=109 eV/cm. 
The additional term in the Hamiltonian will be eEz . 
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Laboratory based experiments (Optional): 
1) Study of Electron spin resonance- determine magnetic field as a function of the 

resonance frequency 
2) Study of Zeeman effect: with external magnetic field; Hyperfine splitting 
3) Quantum efficiency of CCD 
 
References for laboratory work:  
1) Schaum's Outline of Programming with C++, J. Hubbard, 2000, McGraw-Hill Education. 
2) C++ How to Program, P. J. Deitel and H. Deitel, 2016, Pearson 
3) Scilab (A Free Software to Matlab): H. Ramchandran, A. S. Nair, 2011, S. Chand and Co  
4) Documentation at the Python home page (https://docs.python.org/3/ ) and the tutorials 

there (https://docs.python.org/3/tutorial/ ). 
5) Documentation of NumPy and Matplotlib: https://numpy.org/doc/stable/user/  and 

https://matplotlib.org/stable/tutorials/  
6) Computational Physics, Darren Walker, 1st edition, 2015, Scientific International Pvt. Ltd 
7) An Introduction to Computational Physics, T. Pang, 2010, Cambridge University Press 
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LEARNING OBJECTIVES 
The emphasis of course is to equip students with the mathematical tools required in solving 
problem of interest to physicists. The mathematical tools learned by students will help them 
develop critical skills and knowledge that will prepare them not only for doing fundamental 
and applied research but also for a wide variety of careers. 
 
 
LEARNING OUTCOMES 
After completing this course, students will be able to, 
• Apply the concepts of calculus to the functions of more than one variable. 
• Understand the concepts of vector calculus and apply them to the physics problems. 
• Represent a periodic function by a sum of harmonics using Fourier series.  
• Obtain power series solution of differential equation of 2nd order with variable 

coefficients using Frobenius method. 
• Understand special functions. 

 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (18 Hours) 
Calculus of functions of more than one variable: Functions of several variables, Limits and 
continuity, partial derivatives, chain rule for partial derivatives, exact and inexact 
differentials. Taylor’s series of a function of two variables. Maxima and minima, constrained 
extrema  using Lagrange Multipliers.    
Vector Calculus: Scalar and vector fields, directional derivative gradient  of  a  scalar  field  
and  its  geometrical  interpretation. Divergence and curl of a vector field and their physical 
interpretation. Laplacian operator. Vector identities. 
Integrals of vector-valued functions of single scalar variable. Multiple integrals, Jacobian, 
Notion of infinitesimal line, surface and volume elements. Line, surface and volume integrals 
of vector fields. Flux of a vector field. Gauss divergence theorem, Green’s and Stokes’ 
Theorems (no proofs) and their applications.                              
 
Unit – II           (12 Hours) 
Fourier series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet 
Conditions (Statement only). Expansion of periodic functions in a series of sine and cosine 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Mathematical 
Physics-I     4 3 1 0 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
MATHEMATICAL PHYSICS-I 
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functions and determination of Fourier coefficients. Even and odd functions and their Fourier 
expansions. Parseval's Identity. Application: Summing of Infinite Series. 
 
Unit – III           (15 Hours) 
Frobenius method and special functions: Singular Points of Second Order Linear 
Differential Equations and their importance. Frobenius method and its applications to 
differential equations. Legendre Differential Equation and its solution. Properties of Legendre 
Polynomials: Rodrigues Formula, Orthogonality. Recurrence relations. 
 
References: 
Essential Readings: 
1) Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Book. 
2) Advanced Engineering Mathematics, E. Kreyszig, 2008, Wiley India. 
3) Fourier analysis: With Applications to Boundary Value Problems, M. Spiegel, 2017, 

McGraw Hill Education 
4) Essential mathematical methods, K. F. Riley and M. P. Hobson, 2011, Cambridge Univ. 

Press.  
5) Vector Analysis, M. Spiegel, 2nd edition, 2017, Schaum’s outlines series. 

 
Additional Readings: 
1) Mathematical Methods for Physicists, G. B. Arfken, H. J. Weber and F. E. Harris, 7th 

edition, 2013, Elsevier. 
2) Introduction to Electrodynamics, Chapter 1, D. J. Griffiths, 4th edition, 2017, Cambridge 

University Press.   
3) Advanced Engineering Mathematics, D. G. Zill and W. S. Wright, 5th edition, 2012, Jones 

and Bartlett Learning.  
4) Introduction to Vector Analysis, Davis and Snider, 6th edition, 1990, McGraw Hill. 
5) Differential Equations, G. F. Simmons, 2007, McGraw Hill. 
6) Mathematical Physics, A. K. Ghatak, I. C. Goyal and S. J. Chua, 2017, Laxmi 

Publications Private Limited 
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LEARNING OBJECTIVES 
The emphasis of course is to equip students with the mathematical tools required in solving 
problem of interest to chemists. The mathematical tools might be building blocks to 
understand the fundamental computational skills and hence enable them to solve a wide range 
of physics as well as chemistry problems.  Overall, to help students develop critical skills and 
knowledge that will prepare them not only for doing fundamental and applied research but 
also prepare them for a wide variety of careers. 
 
LEARNING OUTCOMES 
After completing this course, students will be able to, 
• Determine continuity, differentiability and analyticity of a complex function, find the 

derivative of a function and understand the properties of elementary complex functions. 
• Evaluate a contour integral, fundamental theorem of calculus and Cauchy’s integral 

formula.  
• Find the residues and use the residue theorem to evaluate a contour integral and real 

integral. 
• Learn Fourier Transforms (FTs) and their applications. 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (25 Hours) 
Complex Analysis:  
Complex functions and mappings. Limits of complex functions. Continuity and   
differentiability of a complex function, Cauchy-Riemann equations, sufficient conditions for 
differentiability. Analytic functions, singular points. Elementary functions.  
Integration in complex plane: contours and contour integrals, Cauchy-Goursat Theorem (No 
proof) for simply and multiply connected domains. Cauchy's Inequality. Cauchy's Integral 
formula. Taylor’s and Laurent’s theorems (statements only), types of singularities 
(removable, poles and essential), residues and Cauchy’s residue theorem. Evaluation of real 
integrals by contour integration (excluding integrands with branch points). 
  

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Mathematical 
Physics-II     4 3 1 0 

Mathematics as 
Discipline 

Specific Core 
paper containing 
Linear Algebra 
and Calculus. 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
MATHEMATICAL PHYSICS-II 
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Unit – II           (15 Hours) 
Fourier Transforms (FTs): Fourier Integral Theorem. Sine and Cosine Transforms. 
Properties of FTs: (1) FTs of Derivatives of Functions, (2) Change of Scale Theorem, (3) FTs 
of Complex Conjugates of Functions, (4) Shifting Theorem, (5) Modulation Theorem, (6) 
Convolution Theorems, and (7) Parseval’s Identity. 
Solution of First and Second Order ODEs by using FTs. 
 
Unit – III           (5 Hours) 
Some Special Integrals: Beta and Gamma Functions and Relation between them. Expression 
of Integrals in terms of Gamma Functions.                                                                
 
References: 
Essential Readings: 
1) Mathematical Methods in the Physical Sciences, M. L. Boas, 3rd edition, 2007, Wiley 

India 
2) Advanced Engineering Mathematics, E. Kreyszig, 2008, Wiley India 
3) Theory and Problems of Linear Algebra, S. Lipschutz, 1987, McGraw-Hill Inc.  
4) Mathematical Methods for Physicists, H. J. Weber and G. B. Arfken, 2010, Elsevier.  
5) Introduction to Matrices and Linear Transformations, D. T. Finkbeiner, 1978, Dover 

Publication.  
6) Matrices and tensors in Physics: A.W. Joshi, 2017, New Age International Pvt.  

 
Additional Readings: 
1) Mathematical Tools for Physics, J. Nearing, 2010, Dover Publications. 
2) Elementary Linear Algebra, Applications Version, H. Anton and C. Rorres, Wiley 

Student edition.  
3) Mathematics for Physicists, S. M. Lea, 2004, Thomson Brooks/Cole.  
4) An Introduction to Linear Algebra and Tensors, M. A. Akivis, V. V. Goldberg, Richard 

and Silverman, 2012, Dover Publications 
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LEARNING OBJECTIVES 
This course reviews the concepts of electricity and magnetism learnt at school from a more 
advanced perspective and goes on to build new concepts. The course covers static and 
dynamic electric and magnetic fields, and the principles of electromagnetic induction. It also 
includes analysis of electrical circuits and introduction of network theorems. The students 
will be able to apply the concepts learnt to several real world problems. 
 
LEARNING OUTCOMES 
At the end of this course, students will be able to, 
• Understand Gauss’ law, Coulomb’s law for the electric field, and apply them to systems 

of point charges as well as line, surface, and volume distributions of charges. Also to use 
the knowledge to solve some simple problems 

• Express electric current and capacitance in terms of electric field and electric potential.  
• Calculate the force experienced by a moving charge in a magnetic field 
• To determine the magnetic force generated by a current carrying conductor  
• Have brief idea of magnetic materials, understand the concept of electromagnetic 

induction, solve problems using Faraday’s and Lenz’s laws  
• In the laboratory course, students will be able to measure resistance (high and low), 

voltage, current, self and mutual inductance, capacitor, strength of magnetic field and its 
variation, study different electric circuits. 

  
SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I - Electrostatics        (10 Hours)  
Electric field, electric flux, Gauss’ theorem in electrostatics, applications of Gauss’ theorem 
(linear, plane and spherical charge distribution),  divergence and curl of electric field, electric 
field as negative gradient of  the potential, line integral of electric field, electric field of a 
dipole and charged disc, capacitance due to parallel plates and spherical condenser. 
Electrostatic energy of system of charge (charged sphere), dielectric medium, dielectric 
polarization, displacement vector, Gauss’ theorem in dielectrics, parallel plate capacitor filled 
with dielectric.  
 
Unit – II - Magnetostatics        (8 Hours) 
Magnetic force between current elements and definition of magnetic field B, Biot-Savart’s 
law and its applications (current carrying straight conductor, current carrying circular coil, 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of the 
course Lecture Tutorial Practical 

Electricity and 
Magnetism      4 2 0 2 

Physics and 
Mathematics syllabus 

of class XII 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
ELECTRICITY AND MAGNETISM 
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current carrying solenoid), divergence and curl of magnetic field, Ampere's circuital law, 
magnetic properties of materials (magnetic intensity, magnetic induction, permeability, 
magnetic susceptibility), brief introduction of dia-, para- and ferro magnetic materials 
 
Unit – III - Electromagnetic Induction      (7 Hours)  
Faraday's laws of electromagnetic induction, Lenz's law, self-inductance of single coil,mutual 
inductance of two coils, energy stored in magnetic field. Maxwell`s equations and equation of 
continuity of current, displacement current  
 
Unit – IV - Electrical Circuits       (5 Hours) 
DC Circuits: Review of Kirchhoff’s Voltage and Current Laws, Thevenin theorem, Norton 
theorem, Superposition theorem, Maximum Power Transfer theorem. 
 
References: 
Essential Readings: 
1) Fundamentals of Electricity and Magnetism, A. F. Kip, 2nd edition, 1981, McGraw-Hill.  
2) Electricity and Magnetism, J. H. Fewkes and J. Yarwood, Vol. I, 1991, Oxford Univ. 

Press  
3) Electricity and Magnetism, D. C. Tayal, 1988, Himalaya Publishing House.  
4) Fundamentals of Electromagnetics, M. A. W. Miah, 1982, Tata McGraw Hill  
5) Introduction to Electrodynamics, D.J. Griffiths, 3rd edition, 1998, Benjamin Cummings.  

 
Additional Readings: 
1) Electricity and Magnetism, Berkeley Physics Course, E. M. Purcell, 1986, McGraw-Hill 

Education.  
2) University Physics, R. L. Reese, 2003, Thomson Brooks/Cole.  
3) Problems and Solutions in Electromagnetics, A. Ghatak, K. Thyagarajan and R. 

Varshney. 
4) Schaum’s Outline of Electric Circuits, J. Edminister and M. Nahvi, 3rd edition, 1995, 

McGraw Hill. 
 
 
PRACTICAL COMPONENT 
 
Mandatory training:  
• Measuring resistances, a.c and d.c voltages, d.c. current, capacitance using multimeter. 
• Working of various instruments and circuits related to different experiments.  
• Knowledge of recording and analyzing experimental data. 
 
At least six experiments to be performed from the following list 
 
1) Ballistic Galvanometer:  

a. Measurement of charge and current sensitivity  
b. Measurement of critical damping resistance 
c. Determine a high resistance by leakage method  
d. Determine self-inductance of a coil by Rayleigh’s method.  

2) To compare capacitances using de Sauty’s bridge.  
3) Measurement of field strength B and its variation in a solenoid  
4) To study the characteristics of a series RC Circuit.  
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5) To study a series LCR circuit and determine its resonant frequency and quality factor.  
6) To study a parallel LCR circuit and determine its anti-resonant frequency and quality 

factor 
7) To determine a low resistance by Carey Foster bridge.  
8) To verify the Thevenin, superposition and maximum power transfer theorems 
9) To verify Norton theorem  
 
References for laboratory work:  
1) Advanced Practical Physics for Students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House.  
2) Engineering Practical Physics, S. Panigrahi and B. Mallick, 2015, Cengage Learning 

India Pvt. Ltd.  
3) A Textbook of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal, New Delhi.  
4) Practical Physics, G. L. Squires, 4th edition, 2015, Cambridge University Press  
5) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
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ANNEXURE-2 
SEMESTER-IV/V 

INDUSTRIAL CHEMISTRY 

 
 

 
 
LEARNING OBJECTIVES 
This course will review the basic concepts of thermodynamics, kinetic theory of gases with a 
brief introduction to statistical mechanics. The primary goal is to make the student understand 
the applications of fundamental laws of thermodynamics to various systems and processes. 
This coursework will enable the students to understand the connection between the 
macroscopic observations of physical systems and microscopic behaviour of atoms and 
molecule through a brief knowledge of statistical mechanics. The laboratory course deals 
with providing the knowledge of the concepts of thermodynamics along with Planck’s law 
and Stefan Boltzmann laws related to black body radiation. 
 
LEARNING OUTCOMES 
At the end of this course, students will be able to, 
• Get an essence of the basic concepts of thermodynamics, the first and the second law of 

thermodynamics, the concept of entropy and the associated theorems, the thermodynamic 
potentials and their physical interpretations along with Maxwell’s thermodynamic 
relations. 

• Know the fundamentals of the kinetic theory of gases, Maxwell-Boltzman distribution 
law, mean free path of molecular collisions, viscosity, thermal conductivity and diffusion. 

• Learn about the black body radiations, Stefan- Boltzmann’s law, Rayleigh-Jean’s law and 
Planck’s law and their significances. 

• Gain the basic knowledge about quantum statistics: the Bose-Einstein statistics and the 
Fermi-Dirac statistics. 

• In the laboratory course, the students are expected to: Measure of Planck’s constant using 
black body radiation, determine Stefan’s Constant, coefficient of thermal conductivity of 
a bad conductor and a good conductor, determine the temperature coefficient of 
resistance, study variation of thermo-emf across two junctions of a thermocouple with 
temperature etc. 

  
 
 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of the 
course Lecture Tutorial Practical 

Thermal Physics 
and Statistical 

Mechanics     
4 2 0 2 -- 

DISCIPLINE SPECIFIC CORE COURSE  
THERMAL PHYSICS AND STATISTICAL MECHANICS 
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SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I          (11 Hours) 
Laws of Thermodynamics: Fundamental basics of thermodynamic system and variables, 
zeroth law of thermodynamics and temperature, first law and internal energy, various 
thermodynamical processes, applications of first law: general relation between CP and CV, 
work done during various processes, compressibility and expansion coefficient, reversible 
and irreversible processes, second law: Kelvin-Planck and Clausius statements, Carnot 
engine, Carnot cycle and theorem, basic concept of entropy, entropy changes in reversible 
and irreversible processes, Clausius inequality, entropy-temperature diagrams.  
 
Unit – II           (5 Hours) 
Thermodynamic potentials and Maxwell’s relations: Basic concept of thermodynamic 
potentials, internal energy, enthalpy, Helmholtz free energy, Gibb’s free energy, derivation of 
Maxwell’s thermodynamic relations and their applications in Clausius Clapeyron equation, 
value of CP – Cv , TdS equations, evaluation of CP/Cv 
 
Unit – III           (6 Hours) 
Kinetic Theory of Gases and Molecular Collisions: Maxwell-Boltzmann law of 
distribution of velocities in an ideal gas and its experimental verification, Mean, Root Mean 
Square and Most Probable Speeds, Mean Free Path (Zeroth order only)  
 
Unit – IV           (4 Hours) 
Theory of Radiation: Blackbody radiation, spectral distribution, derivation of Planck’s law, 
idea about Wein’s law, Rayleigh-Jeans law, Stefan Boltzmann law and Wien’s displacement 
law (derivation not required)  
 
Unit – V           (4 Hours) 
Statistical Mechanics: Macrostate and Microstate, phase space, entropy and thermodynamic 
probability, Maxwell-Boltzmann law, qualitative description of quantum statistics – Bose 
Einstein and Fermi Dirac, comparison of three statistics. 
 
References: 
Essential Readings: 
1) Heat and Thermodynamics, M. W. Zemansky and R. Dittman, 1981, Tata McGraw-Hill. 
2) Thermal Physics, S. C. Garg, R. M. Bansal and C. K. Ghosh, 2nd edition, Tata McGraw-

Hill. 
3) Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Sears and Salinger, 

1988, Narosa. 
4) Concepts in Thermal Physics, Blundell and Blundell, 2nd edition, 2009, Oxford University 

Press. 
5) Thermal Physics, A. Kumar and S. P. Taneja, 2014, R. Chand Publications. 
6) A Text Book of Heat and Thermodynamics for Degree Students, J. B Rajam, 1981, S. 

Chand.  
7) Statistical Physics : Berkley Physics Course, F. Reif, Mc Graw Hill 

 
Additional Readings: 
1) An Introduction to Thermal Physics, D. Schroeder, 2021, Oxford University Press (earlier 
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published by Pearsons). 
2) Thermal Physics: C. Kittel and H. Kroemer, 1980, 2nd edition 
3) Heat, Thermodynamics and Statistical Physics, B. Lal, N. Subrahmanyam and P. S. 

Hemne, S. Chand and Company 
 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 6 experiments to be performed from the following list 
 
1) To determine mechanical equivalent of heat, J, by Callender and Barne’s constant flow 

method.  
2) To determine the coefficient of thermal conductivity of Cu by Searle’s apparatus. 
3) To determine the coefficient of thermal conductivity of a bad conductor by Lee and 

Charlton’s disc method using steam or electrical heating. 
4) Measurement of Planck’s constant using black body radiation. 
5) To determine the temperature coefficient of resistance by Platinum Resistance 

Thermometer by Carey Foster’s Bridge 
6) To study the variation of thermos-emf across two junctions of a thermocouple with 

temperature. 
7) To determine Stefan’s constant. 
8) To determine the temperature coefficient of resistance using Platinum Resistance 

Thermometer using Callender and Griffith Bridge. 
 
References for laboratory work:  
1) Advanced Practical Physics for students: B. L. Flint and H. T.Worsnop, 1971, Asia 

Publishing House. 
2) A Text Book of Practical Physics: I. Prakash and Ramakrishna, 11th edition, Kitab Mahal  
3) Advanced level Practical Physics, Nelkon and Ogborn, 4th edition, reprinted 1985, 

Heinemann Educational Publishers. 
4) An Advanced Course in Practical Physics, D. Chattopadhyay and P. C. Rakshit, 1990, 

New Central Book Agency.  
5) Practical Physics, G. L. Squires, 1985, Cambridge University Press. 
6) B.Sc. Practical Physics, H. Singh and P.S. Hemne, revised edition 2011, S. Chand and 

Co. 
7) B.Sc. Practical Physics, C. L. Arora, 2001, S. Chand and Co. 
8) B.Sc. Practical Physics, G. Sanon, R. Chand and Co.   
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POOL OF DSEs 

 
 

 
 
LEARNING OBJECTIVES 
This course introduces the basic concepts and principles required to understand the various 
properties exhibited by condensed matter, especially solids. It enables the students to 
appreciate how the interesting and wonderful properties exhibited by matter depend upon its 
atomic and molecular constituents. It also communicates the importance of solid state physics 
in modern society. 
 
 
LEARNING OUTCOMES 
On successful completion of the module students should be able to,  
• Elucidate the concept of lattice, crystals and its planes 
• Understand the elementary lattice dynamics and its influence on the properties of 

materials 
• Understanding about origin of energy bands, and their influence on  electronic behaviour 
• Explain the origin of dia-, para-, and ferro-magnetic properties of solids 
• Explain the origin of the dielectric properties exhibited by solids and the concept of 

polarizability 
• In the laboratory students will carry out experiments based on the theory that they have 

learned to measure the magnetic susceptibility, dielectric constant, trace hysteresis loop. 
They will also employ to four probe methods to measure electrical conductivity and the 
hall set up to determine the hall coefficient of a semiconductor. 

  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I - Crystal Structure        (10 Hours) 
Solids: Amorphous and Crystalline Materials, Lattice Translation Vectors, Lattice with a 
Basis, Unit Cell, Types of lattices, Miller Indices, Reciprocal Lattice, Ewald’s  construction 
(geometrical approach) Brillouin Zones, Diffraction of X-rays by Crystals, Bragg’s Law  
 
Unit – II - Elementary Lattice Dynamics      (6 Hours) 
Lattice vibrations and phonons: linear monoatomic and diatomic chains, acoustical and 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Solid State Physics    4 2 0 2 
Understanding of 
basic concepts of 

Physics 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
SOLID STATE PHYSICS 
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optical phonons, Dulong and Petit’s law, qualitative discussion of Einstein and Debye 
theories, T3 law.      
 
Unit – III - Elementary Band Theory      (5 Hours) 
Qualitative understanding of Kronig and Penny model (without derivation) and formation of 
bands in solids, concept of effective mass, Hall effect in semiconductor, Hall coefficient, 
application of Hall Effect, basic introduction to superconductivity 
 
Unit – IV - Magnetic Properties of Matter      (6 Hours) 
dia-, para-, and ferro- magnetic materials, classical Langevin theory of dia– and para- 
magnetism (no quantum mechanical treatment), qualitative discussion about Weiss’s theory 
of ferromagnetism and formation of ferromagnetic domains, B-H curve hysteresis and energy 
loss 
 
Unit – V - Dielectric Properties of Materials     (3 Hours) 
Polarization, local electric field in solids, electric susceptibility, polarizability, Clausius 
Mossoti equation, qualitative discussion about ferroelectricity and PE hysteresis loop 
 
 
References: 
Essential Readings: 
1) Introduction to Solid State Physics, C. Kittel, 8th edition, 2004, Wiley India Pvt. Ltd. 
2) Elements of Solid-State Physics, J. P. Srivastava, 2nd edition, 2006, Prentice-Hall of India 
3) Introduction to Solids, L. V. Azaroff, 2004, Tata Mc-Graw Hill 
4) Solid State Physics, N. W. Ashcroft and N. D. Mermin, 1976, Cengage Learning 
5) Solid State Physics, M. A. Wahab, 2011, Narosa Publications 

 
Additional Readings: 
1) Elementary Solid State Physics, M. Ali Omar, 2006, Pearson 
2) Solid State Physics, R. John, 2014, McGraw Hill 
3) Superconductivity: A Very short Introduction, S. J. Blundell, Audiobook 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least six experiments to be performed from the following list 
 
1) Measurement of susceptibility of paramagnetic solution (Quinck’s tube method)  
2) To measure the magnetic susceptibility of solids 
3) To determine the coupling coefficient of a piezoelectric crystal 
4) To study the dielectric response of materials with frequency  
5) To determine the complex dielectric constant and plasma frequency of a metal using 

Surface Plasmon Resonance (SPR) technique 
6) To determine the refractive index of a dielectric layer using SPR technique 
7) To study the PE Hysteresis loop of a ferroelectric crystal 
8) To draw the BH curve of iron (Fe) using a solenoid and determine the energy loss from 

hysteresis loop 
9) To measure the resistivity of a semiconductor (Ge) crystal with temperature (up to 150o 

C) by four-probe method and determine its band gap 
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10) To determine the Hall coefficient of a semiconductor sample 
11) Analysis of X-ray diffraction data in terms of unit cell parameters and estimation of 

particle size 
12) Measurement of change in resistance of a semiconductor with magnetic field. 
 
References for laboratory work:  
 
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House 
2) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
3) Elements of Solid-State Physics, J. P. Srivastava, 2nd edition, 2006, Prentice-Hall of India 
4) An Advanced Course in Practical Physics, D. Chattopadhyay and P. C. Rakshit, 2013, 

New Book Agency (P) Ltd. 
5) Practical Physics, G. L. Squires, 4th edition, 2015 
6) Practical Physics, C. L. Arora, 19th edition, 2015, S. Chand 
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LEARNING OBJECTIVES 
This is a core course in Physics curriculum that begins with explaining ideas of superposition 
of harmonic oscillations leading to physics of travelling and standing waves. The course also 
provides an in depth understanding of wave phenomena of light, namely, interference and 
diffraction with emphasis on practical applications of the same. 
 
LEARNING OUTCOMES 
On successfully completing the requirements of this course, the students will have the skill 
and knowledge to, 
• Understand simple harmonic oscillation and superposition principle. 
• Understand superposition of a range of collinear and mutually perpendicular simple 

harmonic motions and their applications. 
• Understand concept of normal modes in stationary waves: their frequencies and 

configurations. 
• Understand interference as superposition of waves from coherent sources derived from 

same parent source. 
• Demonstrate understanding of interference experiments: Young’s Double Slit, Fresnel’s 

biprism, Llyod’s Mirror, Newton’s Rings 
• Demonstrate basic concepts of diffraction: Superposition of wavelets diffracted from 

apertures 
• Understand Fraunhoffer diffraction from apertures: single slit, double Slit, grating 
• Demonstrate fundamental understanding of Fresnel diffraction: Half period zones, 

diffraction of different apertures 
• Laboratory course is designed to understand the principles of measurement and skills in 

experimental designs. 
  
SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I          (11 Hours) 
Superposition of collinear harmonic oscillations: Simple harmonic motion (SHM); linearity 
and superposition principle; superposition of two collinear oscillations having (1) equal 
frequencies and (2) different frequencies (beats).                                                                                            
Superposition of two perpendicular harmonic oscillations: Graphical and analytical methods. 
Lissajous figures with equal and unequal frequencies and their uses 
Superposition of two harmonic Waves: Standing (stationary) waves in a string; normal modes 
of stretched strings 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Waves and Optics    4 2 0 2 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
WAVES AND OPTICS 
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Unit – II           (8 Hours) 
Interference: Division of amplitude and division of wavefront; Young’s double slit 
experiment: width and shape of fringes; Fresnel’s biprism; Lloyd’s mirror; Phase change on 
reflection: Stokes’ treatment; Interference in thin films: parallel and wedge-shaped films. 
Fringes of equal inclination (Haidinger fringes); Fringes of equal thickness (Fizeau Fringes); 
Newton’s rings: Measurement of wavelength and refractive index 
 
Unit – III           (11 Hours) 
Diffraction:  
Fraunhofer diffraction: Single slit, double slit, diffraction grating 
Fresnel diffraction: Fresnel’s assumptions. Fresnel’s half-period zones for plane wave. 
Explanation of rectilinear propagation of light; Fresnel’s diffraction pattern of a straight edge, 
a slit and a wire using half-period zone analysis 
 
References: 
Essential Readings: 
1) Vibrations and Waves, A. P. French, 1st edition, 2003, CRC press. 
2) The Physics of Waves and Oscillations, N. K. Bajaj, 1998, Tata McGraw Hill. 
3) Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw-Hill. 
4) Fundamental of Optics, A. Kumar, H. R. Gulati and D. R. Khanna, 2011, R. Chand 

Publications. 
5) Optics, A. Ghatak, 6th edition, 2017, McGraw-Hill Education, New Delhi 
6) The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons. 

 
Additional Readings: 
1) Principles of Optics, M. Born and E. Wolf, 7th edition, 1999, Pergamon Press.  
2) Optics, E. Hecht, 4th edition, 2014, Pearson Education. 
3) Fundamentals of Optics, F. A. Jenkins and H. E. White, 1981, McGraw-Hill 
 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 7 experiments to be performed from the following list 

 
1) To determine the frequency of an electric tuning fork by Melde’s experiment and verify 

λ2–T law. 
2) To study Lissajous figures. 
3) Familiarization with Schuster`s focusing and determination of angle of prism. 
4) To determine refractive index of the material of a prism using sodium light. 
5) To determine the dispersive power and Cauchy’s constants of the material of a prism 

using mercury light. 
6) To determine wavelength of sodium light using Fresnel biprism. 
7) To determine wavelength of sodium light using Newton’s rings. 
8) To determine the thickness of a thin paper by measuring the width of the interference 

fringes produced by a wedge-shaped Film. 
9) To determine wavelength of (1) Na source and (2) spectral lines of Hg source using plane 

diffraction grating. 
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10) To determine dispersive power and resolving power of a plane diffraction grating. 
 
References for laboratory work:  
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House 
2) A Text Book of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal 
3) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
4) A Laboratory Manual of Physics for undergraduate classes, D. P. Khandelwal, 1985, Vani 

Pub. 
5) B.Sc. Practical Physics, G. Sanon, 2019, R.Chand & Co  
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LEARNING OBJECTIVES 
This course introduces modern development in Physics. Starting from Planck’s law, it 
develops the idea of probability interpretation and then discusses the formulation of 
Schrodinger equation. This paper aims to provide knowledge about atomic physics, hydrogen 
atoms and X-rays. It also introduces concepts of nuclear physics and accelerators. 
 
LEARNING OUTCOMES 
After getting exposure to this course, the following topics would be learnt. 
• Main aspects of the inadequacies of classical mechanics as well as understanding of the 

historical development of quantum mechanics. Heisenberg’s Uncertainty principle and its 
applications, photoelectric effect and Compton scattering  

• The Schrodinger equation in 1-d, wave function, probability and probability current 
densities, Normalization, conditions for physical acceptability of wave functions, position 
and momentum operators and their expectation values. Commutator of position and 
momentum operators. 

• Time Independent Schrodinger Equation, derivation by separation of variables, wave 
packets, particle in a box problem, energy levels. 

• Modification in Bohr’s Quantum Model: Sommerfeld theory of elliptical orbits 
• Hydrogen atom energy levels and spectra emission and absorption spectra. 
• X-rays: their production and spectra: continuous and characteristic X-rays, Moseley Law. 
• Basic Properties of Nuclei, nuclear binding energy, semi-empirical mass formula, nuclear 

force and meson theory. 
• Types of Accelerators, Van-de Graaff generator Linear accelerator, Cyclotron, 

Synchrotrons 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I - Origin of Quantum Theory        (8 Hours) 
Black Body Radiation and failure of classical theory, Planck’s Quantum Hypothesis, Planck’s 
Radiation Law, Quantitative treatment of Photo-electric effect and Compton scattering, Wave 
properties of particles: de Broglie hypothesis, Group and Phase velocities and relation 
between them. Heisenberg’s Uncertainty Principle, Gamma ray microscope thought 
experiment, Position -Momentum Uncertainty, consequences of uncertainty principle.                            
 
Unit – II - The Schrodinger Equation      (7 Hours) 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Elements of 
Modern Physics     4 2 0 2 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
ELEMENTS OF MODERN PHYSICS 
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The Schrodinger equation in 1-d, statistical interpretation of wave function, probability and 
probability current densities. Normalization, conditions for physical acceptability of wave 
functions with examples, position and momentum operators and their expectation values. 
Commutator of position and momentum operators                                                         
 
Unit – III - Time Independent Schrodinger Equation          (5 Hours) 
Demonstration of separation of variable method for time independent Schrodinger equation: 
Free particle wave function, wave packets, application to energy eigen values and stationary 
states for particle in a box problem, energy levels.                                     
 
Unit – IV - Atomic Physics                (5 Hours) 
Beyond the Bohr’s Quantum Model: Sommerfeld theory of elliptical orbits 
Hydrogen atom energy levels and spectra emission and absorption spectra 
Correspondence principle, X-rays: Method of production, X-ray spectra: Continuous and 
characteristic X-rays, Moseley Law.                                                          
 
Unit – V - Basic Properties of Nuclei                   (5 Hours) 
Introduction (basic idea about nuclear size, mass, angular momentum, spin), semi-empirical 
mass formula, nuclear force and meson theory 
Accelerators: Accelerator facility available in India: Van-de Graaff generator Linear 
accelerator, Cyclotron, (Principle, construction, working, advantages and disadvantages). 
Discovery of new elements of the periodic table                                                             
  
References: 
Essential Readings: 
1) Concepts of Modern Physics, A. Beiser, 2002, McGraw-Hill. 
2) Modern Physics, R. A. Serway, C. J. Moses and C. A. Moyer, 2012, Thomson Brooks 

Cole Cengage 
3) Schaum’s Outline of Modern Physics, R. Gautreau and W. Savin, 2020, McGraw Hill 

LLC 
4) Modern Physics for Scientists and Engineers, S. T. Thornton Rex, 4th edition, 2013, 

Cengage Learning  
5) Introduction to Modern Physics, R. Meyer, Kennard, Coop, 2002, Tata McGraw Hill  
6) Physics for scientists and Engineers with Modern Physics, Jewett and Serway, 2010. 
7) Learning Modern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill. 
8) Modern Physics, R. Murugeshan, S Chand & Co. Ltd  
9) Schaum's Outline of Beginning Physics II | Waves, electromagnetism, Optics and Modern 

Physics, A. Halpern, E. Erlbach, McGraw Hill. 
10) Theory and Problems of Modern Physics, Schaum's outline, R. Gautreau and W.Savin, 

2nd edition, Tata McGraw-Hill Publishing Co. Ltd. 
11) Quantum Physics, Berkeley Physics, Vol.4. E. H. Wichman, 1971, Tata McGraw-Hill Co.   
12) Quantum Mechanics: Theory and Applications, A. Ghatak and S. Lokanathan, 2004, 

Macmillan Publishers India Limited. 
13) Introduction to Quantum Mechanics, D. J. Griffith, 2005, Pearson Education. 
14) Concepts of nuclear physics, B. Cohen, McGraw-Hill Education 
15) Atomic Physics, Ghoshal, 2007, S. Chand Publishing House. 
16) Atomic Physics, J. B. Rajam, 1980, Chand Publisher 
17) Nuclear Physics, S. N. Ghoshal, S. Chand Publishers 
18) Atomic and Molecular Physics, R. Kumar, RBSA PUBLISHERS. 
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Additional Readings: 
1) Six Ideas that Shaped Physics: Particles Behave like Waves, T. A. Moore, 2003, McGraw 

Hill.  
2) Thirty years that shook physics: The story of quantum theory, G. Gamow, Garden City, 

NY: Doubleday, 1966. 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
Mandatory activity:  
• Sessions on the review of experimental data analysis, sources of error and their estimation 

in detail, writing of scientific laboratory reports including proper reporting of errors.  
• Application to the specific experiments done in the lab 
• Familiarization with Schuster`s focusing; determination of angle of prism. 
 
At least six experiments to be performed from the following list 
 
1) Measurement of Planck’s constant using black body radiation and photo-detector. 
2) Photo-electric effect: photo current versus intensity and wavelength of light, maximum 

energy of photo-electrons versus frequency of light. 
3) To determine the work function of material of filament of directly heated vacuum diode. 
4) To determine the Planck’s constant using LEDs of at least 4 different colours.  
5) To determine the wavelength of the H-alpha emission line of Hydrogen atoms.  
6) To determine the ionization potential of mercury. 
7) To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet. 
8) To show the tunneling effect in tunnel diodes using I-V characteristics. 
9) To determine the wavelength of a laser source using diffraction of a single slit.  
10) To determine the wavelength of a laser source using diffraction of double slits. 
11) To determine angular spread of He-Ne laser using plane diffraction grating   
12) One innovative experiment designed by the teacher relevant to the syllabus. 
 
References for laboratory work:  
 
1) Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House. 
2) A Text Book of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal. 
3) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted, 

1985, Heinemann Educational Publishers.        
4) A Laboratory Manual of Physics For Undergraduate Classes, D. P. Khandelwal, 

1985,Vani Publisher.     
5) B. Sc. Practical Physics,  H. Singh, S Chand & Co Ltd 
6) B.Sc. Practical Physics, G. Sanon, R. Chand and  Co. 
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LEARNING OBJECTIVES 
The development of quantum mechanics has revolutionized the human life. In this course, the 
students will be exposed to the probabilistic concepts of basic non-relativistic quantum 
mechanics and its applications to understand the sub atomic world. 
 
LEARNING OUTCOMES 
After completing this course, the students will be able to  
• Learn the methods to solve time-dependent and time-independent Schrödinger equation.  
• Characteristics of an acceptable wave function for any sub atomic particle in various 

potentials.  
• Applications of the Schrodinger equation to different cases of potentials namely infinite 

and finite potential well, step potential, rectangular potential barrier, harmonic oscillator 
potential. 

• Learn effect of magnetic field on atom, calculation of magnetic moment, basic theory of 
Stern Gerlach experiment, splitting of lines and energy levels, and various coupling 
schemes  

• In the laboratory course, the students will be able to use computational methods to 
o Solve Schrödinger equation for ground state energy  and  wave  functions  of 

various  simple  quantum  mechanical  one- dimensional potentials 
o Solve Schrödinger equation for ground state energy and radial wave  functions  of  

some central potentials. 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (10 Hours) 
General discussion of bound states in an arbitrary potential: Review of Schrodinger wave 
equation, Continuity of wave function, boundary conditions and emergence of discrete 
energy levels. Application to energy eigen states for a particle in a finite square potential 
well, reflection and transmission across step potential and rectangular potential barrier.  
 
Unit – II           (10 Hours) 
Harmonic oscillator: Energy eigen values and eigen states of a 1-D harmonic oscillator using 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Quantum 
Mechanics    4 2 0 2 

Elements of 
Modern Physics 

paper of this 
course or its 
equivalent 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
QUANTUM MECHANICS 
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algebraic method (ladder operators) and using Hermite polynomials. Zero point energy and 
uncertainty principle.  Applications to various kinds of wavefunctions    
 
Unit – III           (10 Hours) 
Atoms in Electric and Magnetic Fields: Electron angular momentum, Angular momentum 
quantization. Electron Spin and Spin Angular Momentum. Larmor’s Theorem. Spin Magnetic 
Moment. Stern-Gerlach Experiment. Normal Zeeman Effect: Electron Magnetic Moment and 
Magnetic Energy. Pauli Exclusion Principle. Symmetric and Antisymmetric Wave Functions. 
Spin orbit coupling. Spectral Notations for Atomic States, Total angular momentum, Spin-
orbit coupling in atoms-L-S and J-J couplings. 
 
References: 
Essential Readings: 
1) Quantum Mechanics: Theory and Applications, A. Ghatak and S. Lokanathan, 6th edition, 

2019, Laxmi Publications, New Delhi. 
2) Introduction to Quantum Mechanics, D. J. Griffith, 2nd edition, 2005, Pearson Education. 
3) A Text book of Quantum Mechanics, P. M. Mathews and K. Venkatesan, 2nd edition, 

2010, McGraw Hill. 
4) Quantum Mechanics, B. H. Bransden and C. J. Joachain, 2nd edition, 2000, Prentice Hall 
5) Quantum Mechanics: Concepts and Applications, 2nd edition, N. Zettili, A John Wiley 

and Sons, Ltd., Publication 
6) Atomic Physics, S. N. Ghoshal, 2010, S. Chand and Company 

 
Additional Readings: 
1) Quantum Mechanics for Scientists & Engineers, D. A. B. Miller, 2008, Cambridge 

University Press. 
2) Introduction to Quantum Mechanics, R. H. Dicke and J. P. Wittke, 1966, Addison-

Wesley Publications 
3) Quantum Mechanics, L. I. Schiff, 3rd edition, 2010, Tata McGraw Hill. 
4) Quantum Mechanics, R. Eisberg and R. Resnick, 2nd edition, 2002, Wiley. 
5) Quantum Mechanics, B. C. Reed, 2008, Jones and Bartlett Learning. 
6) Quantum Mechanics, W. Greiner, 4th edition, 2001, Springer. 
7) Introductory Quantum Mechanics, R. L. Liboff, 4th edition, 2003, Addison Wesley 
 
PRACTICAL COMPONENT 
 
(15 Weeks with 4 hours of laboratory session per week) 
 
At least 6 programs must be attempted. The implementation may be done in 
Python/C++/Scilab. Use of available library functions may be encouraged. Similar programs 
may be added. 
 

Unit 1 
1) Visualize the spherical harmonics by plotting the probability density for various values of 

the quantum numbers (l, m). 
2) Use the analytical solution for a particle in finite potential well. Numerically solve the 

transcendental equation one gets after putting the continuity and boundary conditions to 
determine the energy eigenvalues for various values of the potential width and depth.  
Plot the corresponding normalised eigenfunctions. 
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Unit 2 
Solve the Schrödinger equation using shooting/finite difference or any other method for the 
following simple 1-D potentials and compare with the analytical solutions: 
1) Particle in a box  
2) Particle in a finite potential well 
3) Harmonic Potential 
 

Unit 3 
Solve the s-wave Schrodinger equation  

𝑑𝑑2𝑢𝑢
𝑑𝑑𝑑𝑑2

= 𝐴𝐴(𝑟𝑟)𝑢𝑢(𝑟𝑟),𝐴𝐴(𝑟𝑟) =
2𝑚𝑚
ℏ2

[𝑉𝑉(𝑟𝑟) − 𝐸𝐸], 
for the following cases:  
1)  Ground state and the first excited state of the hydrogen atom: 

𝑉𝑉(𝑟𝑟) =
−𝑒𝑒2

𝑟𝑟
 

 
where m is the reduced mass of the electron. Obtain the energy eigenvalues and plot the 
corresponding wavefunctions. Remember that the ground state energy of the hydrogen 
 atom is ≈ -13.6 eV. Take e = 3.795 (eVÅ)1/2, ħc = 1973 (eVÅ) and m = 0.511x106   eV/c2. 

 
2)  For an atom in the screened coulomb potential  

𝑉𝑉(𝑟𝑟) =
−𝑒𝑒2

𝑟𝑟
𝑒𝑒−𝑟𝑟 𝑎𝑎⁄  

where m is the reduced mass of the system (which can be chosen to be the mass of an 
electron). Find the energy (in eV) of the ground state of the atom to an accuracy of three 
significant digits. Also, plot the corresponding wavefunction. Take e = 3.795 (eVÅ)1/2, m = 
0.511x106 eV/c2, and a = 3 Å, 5 Å, 7 Å. In these units ħc = 1973 (eVÅ). The ground state 
energy is expected to be above -12 eV in all three cases. 
 

Unit 4 

Solve the s-wave Schrodinger equation  𝑑𝑑
2𝑢𝑢
𝑑𝑑𝑑𝑑2

= 𝐴𝐴(𝑟𝑟)𝑢𝑢(𝑟𝑟),𝐴𝐴(𝑟𝑟) = 2𝑚𝑚
ℏ2

[𝑉𝑉(𝑟𝑟) − 𝐸𝐸], for a particle 
of mass m for the following cases 

1) Anharmonic oscillator potential 
 𝑉𝑉(𝑟𝑟) = 1

2
𝑘𝑘𝑘𝑘2  +  1

3
𝑏𝑏𝑟𝑟3 

for the ground state energy (in MeV) of particle to an accuracy of three significant digits. 
Also, plot the corresponding wave function. Choose m = 940 MeV/c2, k = 100 MeV fm-2, 
b= 0, 10, 30 MeV fm-3. In these units, cħ = 197.3 MeV fm. The ground state energy 
is expected to lie between 90 and 110 MeV for all three cases. 

2) For the vibrations of hydrogen molecule with Morse potential 
𝑉𝑉(𝑟𝑟) =  𝐷𝐷(𝑒𝑒−2𝑎𝑎𝑎𝑎′ − 𝑒𝑒−𝑎𝑎𝑎𝑎′), 𝑟𝑟′ =

𝑟𝑟 − 𝑟𝑟0
𝑟𝑟

 
 

Here m is the reduced mass of the two-atom system for the Morse potential 
Find  the lowest  vibrational  energy (in  MeV)  of the molecule to  an  accuracy of 
three significant digits. Also plot the corresponding wave function. 
Take: m = 940 x106 eV/c2, D = 0.755501 eV, α = 1.44, r0 = 0.131349 Å 

 
Solve the hydrogen atom Schrodinger equation for an external electric field of  E=109 eV/cm. 
The additional term in the Hamiltonian will be eEz . 
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Laboratory based experiments (Optional): 
1) Study of Electron spin resonance- determine magnetic field as a function of the 

resonance frequency 
2) Study of Zeeman effect: with external magnetic field; Hyperfine splitting 
3) Quantum efficiency of CCD 
 
References for laboratory work:  
1) Schaum's Outline of Programming with C++, J. Hubbard, 2000, McGraw-Hill Education. 
2) C++ How to Program, P. J. Deitel and H. Deitel, 2016, Pearson 
3) Scilab (A Free Software to Matlab): H. Ramchandran, A. S. Nair, 2011, S. Chand and Co  
4) Documentation at the Python home page (https://docs.python.org/3/ ) and the tutorials 

there (https://docs.python.org/3/tutorial/ ). 
5) Documentation of NumPy and Matplotlib: https://numpy.org/doc/stable/user/  and 

https://matplotlib.org/stable/tutorials/  
6) Computational Physics, Darren Walker, 1st edition, 2015, Scientific International Pvt. Ltd 
7) An Introduction to Computational Physics, T. Pang, 2010, Cambridge University Press 
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LEARNING OBJECTIVES 
The emphasis of course is to equip students with the mathematical tools required in solving 
problem of interest to physicists. The mathematical tools learned by students will help them 
develop critical skills and knowledge that will prepare them not only for doing fundamental 
and applied research but also for a wide variety of careers. 
 
 
LEARNING OUTCOMES 
After completing this course, students will be able to, 
• Apply the concepts of calculus to the functions of more than one variable. 
• Understand the concepts of vector calculus and apply them to the physics problems. 
• Represent a periodic function by a sum of harmonics using Fourier series.  
• Obtain power series solution of differential equation of 2nd order with variable 

coefficients using Frobenius method. 
• Understand special functions. 

 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (18 Hours) 
Calculus of functions of more than one variable: Functions of several variables, Limits and 
continuity, partial derivatives, chain rule for partial derivatives, exact and inexact 
differentials. Taylor’s series of a function of two variables. Maxima and minima, constrained 
extrema  using Lagrange Multipliers.    
Vector Calculus: Scalar and vector fields, directional derivative gradient  of  a  scalar  field  
and  its  geometrical  interpretation. Divergence and curl of a vector field and their physical 
interpretation. Laplacian operator. Vector identities. 
Integrals of vector-valued functions of single scalar variable. Multiple integrals, Jacobian, 
Notion of infinitesimal line, surface and volume elements. Line, surface and volume integrals 
of vector fields. Flux of a vector field. Gauss divergence theorem, Green’s and Stokes’ 
Theorems (no proofs) and their applications.                              
 
Unit – II           (12 Hours) 
Fourier series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet 
Conditions (Statement only). Expansion of periodic functions in a series of sine and cosine 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Mathematical 
Physics-I     4 3 1 0 -- 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
MATHEMATICAL PHYSICS-I 
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functions and determination of Fourier coefficients. Even and odd functions and their Fourier 
expansions. Parseval's Identity. Application: Summing of Infinite Series. 
 
Unit – III           (15 Hours) 
Frobenius method and special functions: Singular Points of Second Order Linear 
Differential Equations and their importance. Frobenius method and its applications to 
differential equations. Legendre Differential Equation and its solution. Properties of Legendre 
Polynomials: Rodrigues Formula, Orthogonality. Recurrence relations. 
 
References: 
Essential Readings: 
1) Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Book. 
2) Advanced Engineering Mathematics, E. Kreyszig, 2008, Wiley India. 
3) Fourier analysis: With Applications to Boundary Value Problems, M. Spiegel, 2017, 

McGraw Hill Education 
4) Essential mathematical methods, K. F. Riley and M. P. Hobson, 2011, Cambridge Univ. 

Press.  
5) Vector Analysis, M. Spiegel, 2nd edition, 2017, Schaum’s outlines series. 

 
Additional Readings: 
1) Mathematical Methods for Physicists, G. B. Arfken, H. J. Weber and F. E. Harris, 7th 

edition, 2013, Elsevier. 
2) Introduction to Electrodynamics, Chapter 1, D. J. Griffiths, 4th edition, 2017, Cambridge 

University Press.   
3) Advanced Engineering Mathematics, D. G. Zill and W. S. Wright, 5th edition, 2012, Jones 

and Bartlett Learning.  
4) Introduction to Vector Analysis, Davis and Snider, 6th edition, 1990, McGraw Hill. 
5) Differential Equations, G. F. Simmons, 2007, McGraw Hill. 
6) Mathematical Physics, A. K. Ghatak, I. C. Goyal and S. J. Chua, 2017, Laxmi 

Publications Private Limited 
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LEARNING OBJECTIVES 
The emphasis of course is to equip students with the mathematical tools required in solving 
problem of interest to chemists. The mathematical tools might be building blocks to 
understand the fundamental computational skills and hence enable them to solve a wide range 
of physics as well as chemistry problems.  Overall, to help students develop critical skills and 
knowledge that will prepare them not only for doing fundamental and applied research but 
also prepare them for a wide variety of careers. 
 
LEARNING OUTCOMES 
After completing this course, students will be able to, 
• Determine continuity, differentiability and analyticity of a complex function, find the 

derivative of a function and understand the properties of elementary complex functions. 
• Evaluate a contour integral, fundamental theorem of calculus and Cauchy’s integral 

formula.  
• Find the residues and use the residue theorem to evaluate a contour integral and real 

integral. 
• Learn Fourier Transforms (FTs) and their applications. 
  
SYLLABUS  
 
THEORY COMPONENT 
 
Unit – I          (25 Hours) 
Complex Analysis:  
Complex functions and mappings. Limits of complex functions. Continuity and   
differentiability of a complex function, Cauchy-Riemann equations, sufficient conditions for 
differentiability. Analytic functions, singular points. Elementary functions.  
Integration in complex plane: contours and contour integrals, Cauchy-Goursat Theorem (No 
proof) for simply and multiply connected domains. Cauchy's Inequality. Cauchy's Integral 
formula. Taylor’s and Laurent’s theorems (statements only), types of singularities 
(removable, poles and essential), residues and Cauchy’s residue theorem. Evaluation of real 
integrals by contour integration (excluding integrands with branch points). 
  

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of 
the course Lecture Tutorial Practical 

Mathematical 
Physics-II     4 3 1 0 

Mathematics as 
Discipline 

Specific Core 
paper containing 
Linear Algebra 
and Calculus. 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
MATHEMATICAL PHYSICS-II 



20 
 

Unit – II           (15 Hours) 
Fourier Transforms (FTs): Fourier Integral Theorem. Sine and Cosine Transforms. 
Properties of FTs: (1) FTs of Derivatives of Functions, (2) Change of Scale Theorem, (3) FTs 
of Complex Conjugates of Functions, (4) Shifting Theorem, (5) Modulation Theorem, (6) 
Convolution Theorems, and (7) Parseval’s Identity. 
Solution of First and Second Order ODEs by using FTs. 
 
Unit – III           (5 Hours) 
Some Special Integrals: Beta and Gamma Functions and Relation between them. Expression 
of Integrals in terms of Gamma Functions.                                                                
 
References: 
Essential Readings: 
1) Mathematical Methods in the Physical Sciences, M. L. Boas, 3rd edition, 2007, Wiley 

India 
2) Advanced Engineering Mathematics, E. Kreyszig, 2008, Wiley India 
3) Theory and Problems of Linear Algebra, S. Lipschutz, 1987, McGraw-Hill Inc.  
4) Mathematical Methods for Physicists, H. J. Weber and G. B. Arfken, 2010, Elsevier.  
5) Introduction to Matrices and Linear Transformations, D. T. Finkbeiner, 1978, Dover 

Publication.  
6) Matrices and tensors in Physics: A.W. Joshi, 2017, New Age International Pvt.  

 
Additional Readings: 
1) Mathematical Tools for Physics, J. Nearing, 2010, Dover Publications. 
2) Elementary Linear Algebra, Applications Version, H. Anton and C. Rorres, Wiley 

Student edition.  
3) Mathematics for Physicists, S. M. Lea, 2004, Thomson Brooks/Cole.  
4) An Introduction to Linear Algebra and Tensors, M. A. Akivis, V. V. Goldberg, Richard 

and Silverman, 2012, Dover Publications 
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LEARNING OBJECTIVES 
This course reviews the concepts of electricity and magnetism learnt at school from a more 
advanced perspective and goes on to build new concepts. The course covers static and 
dynamic electric and magnetic fields, and the principles of electromagnetic induction. It also 
includes analysis of electrical circuits and introduction of network theorems. The students 
will be able to apply the concepts learnt to several real world problems. 
 
LEARNING OUTCOMES 
At the end of this course, students will be able to, 
• Understand Gauss’ law, Coulomb’s law for the electric field, and apply them to systems 

of point charges as well as line, surface, and volume distributions of charges. Also to use 
the knowledge to solve some simple problems 

• Express electric current and capacitance in terms of electric field and electric potential.  
• Calculate the force experienced by a moving charge in a magnetic field 
• To determine the magnetic force generated by a current carrying conductor  
• Have brief idea of magnetic materials, understand the concept of electromagnetic 

induction, solve problems using Faraday’s and Lenz’s laws  
• In the laboratory course, students will be able to measure resistance (high and low), 

voltage, current, self and mutual inductance, capacitor, strength of magnetic field and its 
variation, study different electric circuits. 

  
SYLLABUS 
 
THEORY COMPONENT 
 
Unit – I - Electrostatics        (10 Hours)  
Electric field, electric flux, Gauss’ theorem in electrostatics, applications of Gauss’ theorem 
(linear, plane and spherical charge distribution),  divergence and curl of electric field, electric 
field as negative gradient of  the potential, line integral of electric field, electric field of a 
dipole and charged disc, capacitance due to parallel plates and spherical condenser. 
Electrostatic energy of system of charge (charged sphere), dielectric medium, dielectric 
polarization, displacement vector, Gauss’ theorem in dielectrics, parallel plate capacitor filled 
with dielectric.  
 
Unit – II - Magnetostatics        (8 Hours) 
Magnetic force between current elements and definition of magnetic field B, Biot-Savart’s 
law and its applications (current carrying straight conductor, current carrying circular coil, 

Course Title & 
Code Credits 

Credit distribution of the course Pre-requisite of the 
course Lecture Tutorial Practical 

Electricity and 
Magnetism      4 2 0 2 

Physics and 
Mathematics syllabus 

of class XII 

DISCIPLINE SPECIFIC ELECTIVE COURSE  
ELECTRICITY AND MAGNETISM 
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current carrying solenoid), divergence and curl of magnetic field, Ampere's circuital law, 
magnetic properties of materials (magnetic intensity, magnetic induction, permeability, 
magnetic susceptibility), brief introduction of dia-, para- and ferro magnetic materials 
 
Unit – III - Electromagnetic Induction      (7 Hours)  
Faraday's laws of electromagnetic induction, Lenz's law, self-inductance of single coil,mutual 
inductance of two coils, energy stored in magnetic field. Maxwell`s equations and equation of 
continuity of current, displacement current  
 
Unit – IV - Electrical Circuits       (5 Hours) 
DC Circuits: Review of Kirchhoff’s Voltage and Current Laws, Thevenin theorem, Norton 
theorem, Superposition theorem, Maximum Power Transfer theorem. 
 
References: 
Essential Readings: 
1) Fundamentals of Electricity and Magnetism, A. F. Kip, 2nd edition, 1981, McGraw-Hill.  
2) Electricity and Magnetism, J. H. Fewkes and J. Yarwood, Vol. I, 1991, Oxford Univ. 

Press  
3) Electricity and Magnetism, D. C. Tayal, 1988, Himalaya Publishing House.  
4) Fundamentals of Electromagnetics, M. A. W. Miah, 1982, Tata McGraw Hill  
5) Introduction to Electrodynamics, D.J. Griffiths, 3rd edition, 1998, Benjamin Cummings.  

 
Additional Readings: 
1) Electricity and Magnetism, Berkeley Physics Course, E. M. Purcell, 1986, McGraw-Hill 

Education.  
2) University Physics, R. L. Reese, 2003, Thomson Brooks/Cole.  
3) Problems and Solutions in Electromagnetics, A. Ghatak, K. Thyagarajan and R. 

Varshney. 
4) Schaum’s Outline of Electric Circuits, J. Edminister and M. Nahvi, 3rd edition, 1995, 

McGraw Hill. 
 
 
PRACTICAL COMPONENT 
 
Mandatory training:  
• Measuring resistances, a.c and d.c voltages, d.c. current, capacitance using multimeter. 
• Working of various instruments and circuits related to different experiments.  
• Knowledge of recording and analyzing experimental data. 
 
At least six experiments to be performed from the following list 
 
1) Ballistic Galvanometer:  

a. Measurement of charge and current sensitivity  
b. Measurement of critical damping resistance 
c. Determine a high resistance by leakage method  
d. Determine self-inductance of a coil by Rayleigh’s method.  

2) To compare capacitances using de Sauty’s bridge.  
3) Measurement of field strength B and its variation in a solenoid  
4) To study the characteristics of a series RC Circuit.  
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5) To study a series LCR circuit and determine its resonant frequency and quality factor.  
6) To study a parallel LCR circuit and determine its anti-resonant frequency and quality 

factor 
7) To determine a low resistance by Carey Foster bridge.  
8) To verify the Thevenin, superposition and maximum power transfer theorems 
9) To verify Norton theorem  
 
References for laboratory work:  
1) Advanced Practical Physics for Students, B. L. Flint and H. T. Worsnop, 1971, Asia 

Publishing House.  
2) Engineering Practical Physics, S. Panigrahi and B. Mallick, 2015, Cengage Learning 

India Pvt. Ltd.  
3) A Textbook of Practical Physics, I. Prakash and Ramakrishna, 11th edition, 2011, Kitab 

Mahal, New Delhi.  
4) Practical Physics, G. L. Squires, 4th edition, 2015, Cambridge University Press  
5) Advanced level Physics Practicals, M. Nelson and J. M. Ogborn, 4th edition, reprinted 

1985, Heinemann Educational Publishers 
 

 



Sub: Amendment to Ordinance V 

[EC Resolution No. 39-1-1 dated 15.12.2023) 

Following addition be made to Appendix-II-A to the Ordinance V (2-A) of the 

Ordinances of the University; 

Add the following: 

Curriculum structure for the Integrated Teacher Education Programmes {ITEP) 

and t�e syllabi for courses to be offered in Semester 1 and Seme�ter 2: 

1. ITEP Middle Curriculum· Structure and course syllabi - Semester 1 and

Semester 2 (As per Annexure-1}

2. ITEP Secondary Curriculum Structure and Course syllabi - Semester 1 and

Semester 2 (As per Annexure-2}

1 

ANNEXURE-56
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Sub: Amendment to Ordinance V 

Following addition be made to Appendix-II-A to the Ordinance V (2-A) of the 
Ordinances of the University; 

Add the following: 

Syllabi of following courses based on Under G raduate Curriculum Framework 

-2022 implemented from the Academic. Year 2022-23 are notified for

information of all concerned;

SEMESTER-IV (Bachelor of Vocation - Web Designing } 

1. Discipline Specific Core (DSC}·

(i) .Full Stack web development
(ii) PHP Programming
(iii) DBMS using MySQL

2. Discipline Specific Elective (DSE}

(i) Data Privacy
(ii) Ethical Hacking

Syllabi alongwith credit distribution is enclosed at Annexure-1

1 

ANNEXURE-57
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 INDEX 

KALINDI COLLEGE 

SEMESTER – IV 

 Bachelor of Vocation- Web Designing 

Sl. No. Content Page 

No. 

1 DISCIPLINE SPECIFIC CORE (DSC) 

● Full Stack Web Development -1

(DSC-10)

● PHP Programming (DSC -11)

● DBMS using MySQL (DSC -12)

02-08

2 DISCIPLINE SPECIFIC ELECTIVE 

(DSE) 
       Data Privacy (DSE 2A) 

       Ethical Hacking (DSE 2B) 

09-12

ANNEXURE-1
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           DISCIPLINE SPECIFIC CORE COURSE – 10 Full Stack Web Development -1 
 

 
 

Course title & 

Code 

Credits Credit distribution of the 

course 

Eligibility 

criteria 

Pre-requisite 

of the 

course (if 

any) 

Lecture Tutorial Practical/ 

Practice 

Full Stack Web 

Development -1 

4 3 0 1 Class XII 

Pass 

Introduction 

to Web 

Programming 

(DSC-05) 
 

 

Learning Objectives 

1. To introduce the fundamentals of the Internet, and the principles of web design. 

2. To construct basic websites using JQuery and AJAX. 

 

Learning Outcomes 

 On successful completion of the course, students will be able to: 

1. Assimilate and master the latest framework like frameworks like js, Node.js, and MongoDB.  

2. Build a Responsive Web application using Angular Typescript 

3. Implement Angular Binding and events with templates 

4. Write queries in Mongo database. 

5. Implement Mongo databases and formulate queries for data retrieval and data update problems. 

 

SYLLABUS OF DSC-10 

 

Unit 1 Introduction to JQuery (12 hours) 

JQuery Introduction, JQuery Syntax, JQuery Selectors, JQuery Events, JQuery Effects- JQuery Hide/Show, 

JQuery Fade, JQuery Slide(), JQuery Animate, JQuery Stop(), JQuery Callback, JQuery Chaining, JQuery 

AJAX- JQuery AJAX Introduction, JQuery Load, JQuery Get/Post, JQuery HTML, JQuery Get, JQuery Set, 

JQuery Add, JQuery Remove, JQuery CSS Classes, JQuery CSS(), JQuery forms. 
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Unit 2 Introduction to Angular JS (6 hours) 

Angular Architecture, Building blocks of Angular, Angular CLI and commands, Angular Modules, 

Understanding files in Angular, Angular forms. 

 

Unit 3 Working of Angular Applications (9 hours) 

Angular App Bootstrapping ,Angular Components, Creating A Component Through Angular CLI , Ways to 

specify selectors , Template and styles , Installing bootstrap to design application , Data Binding , Types of 

Data Binding , Component Interaction using @Input and @Output decorator , Angular Animations , 

Component Life-cycle Hooks , Angular Directives. 

 

Unit 4 Introduction of Mongo DB (9 hours) 

Overview , Design Goals for Mongo DB Server and Database, Mongo DB Tools , How to modularize code by 

separating routes , Usage of various Mongo DB Tools available with Mongo DB Package , Mongo DB 

Development Architecture. 

 

Unit 5 Crud Operations (9 hours) 

Mongo DB CRUD Introduction, Mongo DB Datatypes , Analogy between RDBMS & Mongo DB Data Model, 

Mongo DB Data Model (Embedding & Linking), Challenges for Data Modelling in Mongo DB. 

Practical component 

 

 

Experiment1:   

Write a JQuery program to retrieve element Id’s & classes of HTML elements of below program. 

 

<!DOCTYPE html> 

<html> 

<head> 

<style> 

/* Style the element with the id "myHeader" */ 

#myHeader { 

  background-color: lightblue; 
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  color: black; 

  padding: 40px; 

  text-align: center; 

} 

 

/* Style all elements with the class name "city" */ 

.city { 

  background-color: tomato; 

  color: white; 

  padding: 10px; 

}  

</style> 

</head> 

<body> 

 

<h2>Difference Between Class and ID</h2> 

<p>A class name can be used by multiple HTML elements, while an id name must only be used by one 

HTML element within the page:</p> 

 

<!-- An element with a unique id --> 

<h1 id="myHeader">My Cities</h1> 

 

<!-- Multiple elements with same class --> 

<h2 class="city">London</h2> 

<p>London is the capital of England.</p> 

 

<h2 class="city">Paris</h2> 

<p>Paris is the capital of France.</p> 

 

<h2 class="city">Tokyo</h2> 

<p>Tokyo is the capital of Japan.</p> 
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</body> 

</html> 

 

 

Experiment 2:  

Program for Selectors in jquery? 

1. On click of a button, welcome message should display. 

2. There are five input textboxes. On click of the input box , the background colour should change to yellow. ( 

Hint : use this ) 

3. Remove and add different style to the element by using JQuery. Create two style classes and by default apply 

first one to one element. On click of a button change the elements associated property to other style. 

4. Toggle the style properties of the element on click 

5. Create one button and a textbox. On click of the button the text written in text box should display on the 

button. 

 

Experiment 3:  

Program to use show(), hide() and toggle() ? 

1. Create a div tag and it should display Welcome message (by using JQuery ) 

2. Create two div tags and assign yellow as background colour to both of them by using JQuery. 

3. Display and hide message shown in the div tag on click of the buttons. You can use Jquery show hide. 

4. Display and hide message by using a single button . You can use Jquery toggle(). 

5. Create a div tag and on click of a button it should display your name. 

 

Experiment 4: 

1. Create one style class and name it error, give its border colour as red and background colour as yellow. 

Apply this class to the text box when the focus is moved out of it and if entered data is more than 10. 

2. Create two textboxes and one button with + on it. On click of the button you should display sum of the two 

entered numbers in textbox. Similarly add Subtract, Multiple and Division buttons. 

3. Your buttons in above code will remain in disable state till both the inputs are filled. ( Use one function to 

enable or disable buttons. Trigger that function with on Blur events of the textboxes ) 

https://www.plus2net.com/jquery/show-hide.php
https://www.plus2net.com/jquery/toggle.php
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Experiment 5:  

Program to use GET and POST Methods in jquery form ? 

1. Create a form asking users to enter userid and password. On submit of the form the page should submit the 

data to backend page written in PHP or Python. Note that you are submitting the form using JQuery so page 

should not reload or redirect. If submitted data is valid then the login form should show welcome message by 

hiding the input boxes, otherwise it should ask the user to try again. 

2. You have created one style css error in previou exercise above. Use the same when wrong user id or 

password is entered. 

 

Experiment 6:  

Perform these angular command line Interface commands to create following angular components. 

1. Command to create angular project 

2. Command to create a new component 

3. Command to create a new class in angular project 

4. Command to create a new directive 

5. Command to create a new module 

6. Command to create a new angular Service 

 

Experiment 7:  

Create an Angular form (Template driven Angular form) to register a student in an university with following 

fields. 

a) Students name 

b) Students Roll No 

c) Students Address 

d) Students email Id 

e) Students Contact Number 

Input data must be printed on the console after clicking on the submitted button. 

 

Experiment 8:  
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Create an Angular Form (Reactive driven Angular form) to login a user in any application with these input 

fields. 

a) Login Id (Email Id) 

b) Password (Length constraints) 

Input data must be printed on the console after clicking on the submitted button. 

 

 

 

Format of MongoDB Query 

 

Structure of 'restaurants' collection: 

{ 

  "address": { 

     "building": "1007", 

     "coord": [ -73.856077, 40.848447 ], 

     "street": "Morris Park Ave", 

     "zipcode": "10462" 

  }, 

  "borough": "Bronx", 

  "cuisine": "Bakery", 

  "grades": [ 

     { "date": { "$date": 1393804800000 }, "grade": "A", "score": 2 }, 

     { "date": { "$date": 1378857600000 }, "grade": "A", "score": 6 }, 

     { "date": { "$date": 1358985600000 }, "grade": "A", "score": 10 }, 

     { "date": { "$date": 1322006400000 }, "grade": "A", "score": 9 }, 

     { "date": { "$date": 1299715200000 }, "grade": "B", "score": 14 } 

  ], 

  "name": "Morris Park Bake Shop", 

  "restaurant_id": "30075445" 

} 
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Based on the above format perform the below experiments. 

 

Experiment 9: 

a) Write a MongoDB query to display the fields restaurant_id, name, borough and cuisine for all the documents 

in the collection restaurant. 

 

b) Write a MongoDB query to display the fields restaurant_id, name, borough and cuisine, but exclude the field 

_id for all the documents in the collection restaurant. 

 

c) Write a MongoDB query to display all the restaurant which is in the borough Bronx. 

 

d) Write a MongoDB query to display the first 5 restaurant which is in the borough Bronx. 

 

 

Experiment 10: 

a) Write a MongoDB query to display the next 5 restaurants after skipping first 5 which are in the borough 

Bronx. 

 

b) Write a MongoDB query to find the restaurants who achieved a score more than 90. 

 

 

c) Write a MongoDB query to find the restaurants that achieved a score, more than 80 but less than 100. 

 

d) Write a MongoDB query to find the restaurants which locate in latitude value less than -95.754168. 

 

 

Experiment 11: 

a) Write a MongoDB query to find the restaurants which do not prepare any cuisine of 'American' and achieved 

a grade point 'A' not belongs to the borough Brooklyn. The document must be displayed according to the 

cuisine in descending order. 
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b) Write a MongoDB query to find the restaurant Id, name, borough and cuisine for those restaurants which 

contain 'Wil' as first three letters for its name. 

 

c) Write a MongoDB query to find the restaurant Id, name, borough and cuisine for those restaurants which 

contain 'ces' as last three letters for its name. 

 

d) Write a MongoDB query to find the restaurant Id, name, borough and cuisine for those restaurants which 

contain 'Reg' as three letters somewhere in its name. 

 

Experiment 12: 

Create a Full Stack Web application Portal using Angular JS and Mongo DB. 

Application Name – College Feedback Application 

Technology used – Angular JS and Mongo DB 

Users – Faculty, Students, Administrator 

Requirements – Faculty can develop or create a Feedback form from predefined fields. 

                          Faculty can filter/choose the students list as per the requirements. 

           Faculty can set the time limit to post the feedback. 

    Students can find the feedback lists for those they are authorized. 

    Students can submit the feedback. 

Data must be stored as Key-Value pair in Mongo DB and use HTML, CSS and Angular JS for user interface. 

 

 

Essential readings 

 

1. Brad Dayley, Node.js, Mongo DB and Angular Web Development: The definitive guide to 

using the MEAN stack to build web applications (Developer's Library), 2nd edition, Addison-

Wesley, 2018. 

2. Cody Lindley, JQuery Cookbook, O'Reilly, 2009. 
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DISCIPLINE SPECIFIC CORE COURSE – 11 PHP Programming 
 

 

 
 

Course title & 

Code 

Credits Credit distribution of the 
course 

Eligibility 

criteria 

Pre-

requisite of 

the 

course (if 

any) 

Lecture Tutorial Practical/ 

Practice 

PHP 

Programming 

4 3 0 1  Class XII Pass NA 

 

Learning Objectives 

This course is designed to develop an understanding of the functionality and utility of PHP scripts and the 

usage of syntax, variables, and datatypes available in PHP. It provides the necessary knowledge to create 

basic web applications using PHP script. 

Learning Outcomes 

 

 On successful completion of the course, students will be able to: 

1. Implement the installation and deployment of PHP. 

2. Develop simple programming constructs in PHP. 

3. Design and develop simple, dynamic web applications using PHP scripts. 

SYLLABUS OF DSC-11 
 

Unit 1 Introduction to PHP (6 hours) 

PHP introduction, inventions, and versions, important tools and software requirements (like Web Server, 

Database, Editors etc.), PHP with other technologies, the scope of PHP, Basic Syntax, PHP variables and 

constants, Types of data in PHP, Expressions, scopes of a variable (local, global), PHP Operators: Arithmetic, 

Assignment, Relational, Logical operators, Bitwise, ternary Grade A Grade B Grade C Grade and MOD 

operator, PHP operator Precedence and associativity. 

 

Unit 2 Handling HTML form with PHP (6 hours) 

Capturing Form Data, GET and POST form methods Dealing with multi-value fields Redirecting a form after 

submission 
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Unit 3 PHP conditional events and Loops (6 hours) 

PHP IF Else conditional statements (Nested IF and Else) Switch case, while, For and Do While Loop, Goto, 

Break, Continue, and exit. 

 

Unit 4 PHP Functions (9 hours) 

Function, Need of Function, declaration and calling of a function, PHP Function with arguments, Default 

Arguments in Function, Function argument with call by value, call by reference, Scope of Function Global and 

Local. 

 

Unit 5 String Manipulation and Regular Expression (9 hours) 

Creating and accessing String, Searching & Replacing String, Formatting, Joining and Splitting String, String 

Related Library functions, Use and advantage of regular expression over inbuilt function, Use of preg_match(), 

preg_replace(), preg_split() functions in the regular expression. 

 

Unit 6 Array (9 hours) 

Anatomy of an Array, Creating index-based and Associative array, Accessing array Looping with Index-based 

array, with associative array using each() and foreach(), Some useful Library function. 

Practical component 

 

Experiment1: 

Write a simple program to check the eligibility of a candidate in India to caste a vote (on the basis of Age). 

 

Experiment 2: 

Use PHP operators to find the cube root and square root of a given number n. If the number is not a perfect 

cube/square then return its floor value. 

 

Experiment 3: 

Write a PHP script to print the below following pattern. 
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Experiment 4: 

Write a PHP script to find the Highest common factor, GCD of given two numbers a and b. 

 

Experiment 5: 

Create a HTML Form to register a student in a university with the following fields: 

f) Students name 

g) Students Roll No 

h) Students Address 

i) Students email Id 

j) Students Contact Number 

The fields should be submitted to students.php file with request type:  

1) POST   

2)GET 

 

Experiment 6: 

Write a PHP script to Sort an Array of objects of object fields. 

 

Experiment 7:  

Write a PHP program to find the factorial of a number using while loop, for loop and do while loop. 

 

Experiment 8: 

Write a program to find the Fibonacci series of a number N by using  

a) Recursive Approach 

b) Iterative Approach 

 

Experiment 9: 



13 

 

You need to write a PHP script that will convert convert temperatures between Celsius & Fahrenheit. The 

input parameters should be the temperature value and the unit (Celsius or Fahrenheit). The script will return the 

convert value in the other unit. 

 

Experiment 10: 

Create a PHP script that shows a list of products in a simple e-commerce catalog. Each product will have a 

name, description, price and featured image. You can store the product data in an array, a JSON file or a database. 

The script should generate an HTML page that will display the product details in a user-friendly format. 

 

Experiment 11: 

Write a PHP script to validate emailID and phone no. using regular expression  using “preg_match()”. 

 

Experiment 12: 

An English paragraph is given 

“#Video provides a powerful way to help you prove your point, When you click Online Video, you can paste 

in the embed code for the video you want to add. You can also type @ keyword to search online for the video th@t 

best fit$ your document. 

## To make your document look professionally produced, Word provide$ header, footer, cover p@ge, and 

text box designs that complement each other. For ^example,% you can add a matching cover page, **header, and 

sidebar. Click Insert and then choose the elements you want from the different galleries%.” 

 

Write a PHP program to remove all the special characters, convert all uppercase to lowercase, replace space 

with tab using PHP String Functions and regular expression functions. 

 

Experiment 13: 

Write a PHP script to rotate an array by K elements. 

 

Experiment 14: 

Write a PHP script to check whether the given numbers a and b are Anagrams or not (Two integers are 

considered to be digit anagrams if they contain the same digit or one can be obtained from the other by rearranging 

it). 
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Experiment 15: 

Create an associative array to store marks in five subjects of a student, where key is subject name and value 

is marks in the subject. Display all keys and values. Also sort the array on the basis of the key. 

 

Experiment 16: 

Find all the leader in the given array. Leader is defined as the number after which all the numbers are less 

than that. 

 

Example :  

 

$myArr = 2 8 3 6 4 1  

Output : Leaders are – 1,4,6,8 

 

Experiment 17 :  

Write a program in PHP Script where a Indexed based array and a number K is given. Check whether an 

array contains the two numbers whose sum is equal to K. 

 

Example : $myArr = 3,7,6,9,2        K = 9 

                   Output  = True (3 & 6) 

 

 

Experiment 18: 

Write PHP script to  

a) Create a database “CollegeWebsite” 

b) Create a table “User (username varchar(120), password varchar(10))” within database “CollegeWebsite”. 

c) Create a login page, which asks the user for a username and password. On clicking submit, a welcome 

message should be displayed if the user is already registered (i.e., name is present in the database) otherwise 

an error message should be displayed. 

 

. 
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Essential readings 

 

1. Steven Holzner, PHP: The Complete Reference, 1st Edition, McGraw Hill Education, 

2007. 

2. Timothy Boronczyk, Martin E. Psinas, PHP and MYSQL (Create-Modify-Reuse), 

Wiley India Private Limited, 2008. 

3. Robin Nixon, Learning PHP, MySQL, JavaScript, CSS & HTML5, 3rd Edition, 

O'Reilly, 2014. 

4. Luke Welling, Laura Thompson, PHP and MySQL Web Development, 4th Edition, 

Addison-Wesley, 2008.
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DISCIPLINE SPECIFIC CORE COURSE – 12 DBMS using MySQL 
 
 

Course title & 

Code 

Credits Credit distribution of the 

course 

Eligibility 

criteria 

Pre- 

requisite 

of the 

course 
(if any) 

Lecture Tutorial Practical/ 

Practice 

DBMS using 

MySQL 

4 3 0 1  Class XII  

 Pass 

NA 

 

 

Learning Objectives 

The course introduces the students to the fundamentals of database management system and its 

architecture. Emphasis is given on the popular relational database system including data models 

and data manipulation. Students will learn about the importance of database structure and its 

designing using conceptual approach using Entity Relationship Model and formal approach using 

Normalization. The importance of file indexing and controlled execution of transactions will be 

taught. The course would give students hands-on practice of structured query language in a 

relational database management system and glimpse of basic database administration commands. 

 

Learning Outcomes 

 

 On successful completion of the course, students will be able to: 

1. Use database management system software to create and manipulate the database. 

2. Create conceptual data models using entity relationship diagrams for modeling real-life 

situations and design the respective database schema. 

3. Use the concept of functional dependencies to remove redundancy and update anomalies. 

4. Apply normalization theory to get a normalized database scheme. 

5. Write queries using relational algebra. 

6. Implement relational databases and formulate queries to get the desired solutions for a broad 

range of data retrieval and data update problems using MySQL. 
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SYLLABUS OF DSC-12 

 

Unit 1 Introduction to Database (6 hours) 

Purpose of database system, Characteristics of database approach, data models, database management system, 

database system architecture, three-schema architecture, components of DBMS, data independence, and file 

system approach vs database system approach. 

 

Unit 2 Entity-Relationship Modeling (6 hours) 

Conceptual data modeling - motivation, entities, entity types, attributes, relationships, relationship types, 

constraints on relationship, Entity Relationship diagram notation. 

 

Unit 3 Relational Data Model (9 hours) 

Update anomalies, Relational Data Model - Concept of relations, schema-instance distinction, keys, relational 

integrity constraints, referential integrity and foreign keys, relational algebra operators and queries. 

 

Unit 4 Structured Query Language (SQL) (9 hours) 

Querying in SQL, DDL to create database and tables, table constraints, update database-update behaviors, 

DML, aggregation functions, group by and having clauses, retrieve data from the database, generate and query 

views. Access and manipulate databases using ODBC. Basic Database administration SQL commands. 

 

Unit 5 Database Design (9 hours) 

Mapping an Entity Relationship model to the relational database, functional dependencies and Normal forms, 

1NF, 2NF, 3NF and BCNF decompositions and desirable properties of them. 

 

Unit 6 File Indexing and Transaction Processing (6 hours) 

Data Storage and Indexes- Need of file indexes, file organizations, index structures, single- and multi-level 

indexing, concurrent execution of transactions, ACID properties, need of data recovery and log file. 

 

Practical component 

Practical based on MySQL. 
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1. Create a table EMPLOYEE with following schema: 

 

(Emp_no, E_name, E_address, E_ph_no, Dept_no, Dept_name,Job_id(char) , Salary) 

 

Write SQL statements for following queries: 

i. Add a new column; Hire_Date to the existing relation. 

ii. Change the datatype of Job_id from char to varchar2. 

iii. Change the name of column Emp_no to E_no. 

 

2. Create a table named EMPNEW with the following structure: 

EMPNO NUMBER (5) 

ENAME VARCHAR2 (20) 

JOB VARCHAR2 (10) 

DEPTNO NUMBER (3) 

SALARY NUMBER (7,2) 

 

Write SQL statements for following queries: 

 

i. Allow NULL for all columns except EMPNO,ENAME and JOB. 

ii. Add constraints to check, while entering the EMPNO > 100. 

iii. Define the field DEPTNO as unique. 

iv. Create a primary key constraint for the table (EMPNO). 

v. Create a foreign key constraint on the EMPNEW table's attribute EMPNO, referencing the 

EMPLOYEE table's Emp_no column. 

 

3. Create a table DUEMPLOYEE with following schema: 
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(Emp_no, E_name, E_address, E_ph_no, Dept_no, Dept_name,Job_id , Salary) 

 

Write SQL statements for following queries: 

i. Insert atleast 5 rows in the table. 

ii. Display all the information of DUEMPLOYEE table. 

iii. Display the record of each employee who works in department CS. 

iv. Update the city of Emp_no-2 with current city as New Delhi. 

v. Delete the email_id of employee whose Emp_no is 5. 

 

4. Create a table INDUSTRYEMPLOYEE with following schema: 

 

(Emp_no, E_name, E_address, E_ph_no, Dept_no, Dept_name,Job_id, 

Designation,Date_of_Joining, Salary) 

Write SQL statements for the following queries. 

 

i. List the Emp_no, E_name, Salary of all employees working as MANAGER. 

ii. Display all the details of the employees whose salary is more than the Salary of any 

SOFTWARE ENGINEER. 

iii. List the employees in the ascending order of Designations of those joined after 2023. 

iv. List the E_name those are starting with ‘A’. 

v. List all the employees except VICE PRESIDENT in asc order of Salaries. 

 

5. Create a table DEPARTMENT with following schema: 

(Dept_no, Dept_name,No_of_Emp) 

Write SQL statements for the following queries. 

 

i. Display all the Dept_no available with the DEPARTMENT and INDUSTRYEMPLOYEE tables 

avoiding duplicates. 
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ii. Display all the Dept_no available with the DEPARTMENT and INDUSTRYEMPLOYEE tables. 

iii. Display all the Dept_no available in INDUSTRYEMPLOYEE table and not in 

DEPARTMENT table and vice versa. 

6. Consider the following schemas: 

Sailors(sid,sname,rating,age) 

Boats(bid,bname,color) 

Reserves(sid,bid,day(date)) 

Write SQL statements for the following queries. 

 

i. Find all information of sailors who have reserved bid 101. 

ii. Find the name of boat reserved by Arun. 

iii. Find the names of sailors who have reserved a red boat, and list in the order of age. 

iv. Find the names of sailors who have reserved at least one boat. 

v. Find the ids of sailors who have reserved a red boat or a green boat. 

vi. Find the name and the age of the youngest sailor. 

vii. Count the number of different sailor names. 

viii. Find the average age of sailors for each rating level. 

 

7. Create a table CSINDUSTRYEMPLOYEE with following schema: (Emp_no, 

E_name, E_address, E_ph_no, Dept_no, Dept_name,Job_id, 

Designation,Date_of_Joining, Salary,Manager_name) 

Write SQL statements for the following queries. 

 

i. Display total salary spent for each Job_id. 

ii. Display lowest paid employee details under each manager. 

iii. Display number of employees working in each department and their department name. 

iv. Display the details of employees according to salary in decreasing order. 

v. Show the record of employee earning salary greater than 50000 in each department. 

 

 

Essential Readings 
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1. Elmasri Ramez, Shamkant B. Navathe, Fundamentals of Database Systems, 7th Edition, 

Pearson Education, 2015. 

2. Jesper Wisborg Krogh, MySQL Connector/Python Revealed: SQL and NoSQL Data 

Storage Using MySQL for Python Programmers, Apress, 2018. 

3. Joel Murach, Murach's MySQL, 3rd edition, Pearson, 2019. 

 

Suggested Readings 

1. Raghu Ramakrishnan, Johannes Gehrke, Database Management Systems, 3rd Edition, 

McGraw-Hill, 2014. 

2. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, Database System Concepts, 7th 

Edition, McGraw Hill, 2021. 

3. Thomas Connolly, Carolyn Begg, Database Systems: A Practical Approach to Design, 

Implementation, and Management, 6th edition, Pearson, 2021.



22 

 

  

 

 

DISCIPLINE SPECIFIC ELECTIVE COURSE – DSE 2A DATA PRIVACY 

 
 

 

 

 

 

Learning Objectives 

 

The course is designed to introduce privacy, social behavior, policy, professional practices and security 

issues in social networking systems. 

 

Learning Outcomes 

 

After completion of the course, students should be able to: 

1. Identify and analyze data privacy-related security problems and quantifying the risks faced in computer 

systems and networks. 

2. Understand the workings of the standard security mechanisms. 

3. Understand  

4. Introduce security management in the cloud. 

5. Describe the important provisions of the Personal Data Protection Bill. 

 

 

SYLLABUS OF DSE 2A 

 

Unit 1 Introduction to Data Privacy (9 hours) 

Data Life Cycle, Privacy concern in clouds, Protecting privacy, Privacy risk management, legal and 

Regulatory implications (IT Law), International law and Regulations. 

 

Unit 2 Privacy in Network (12 hours) 

Privacy concerns in networked technology, contextual influences on privacy attitudes and behaviors, 

Anonymity in the networked world, ethical problems posed by emerging social media technologies, basis 

of tracking social media. 

 

Course 

title & 

Code 

Credits Credit distribution of the 

course 

Eligibility

Criteria 

Pre- 

requisite 

of the 

course 
(if any) 

Lecture Tutorial Practical/ 

Practice 

Data 
Privacy 

4 3 0 1  Class XII  
 Pass 

NA 
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Unit 3 Security Management in Cloud (12 hours) 

Security Management Standards, Security Management in cloud, Availability Management, SAAS 

Availability Management, PAAS Availability Management, IAAS Availability Management, Access 

Control, Security Vulnerability, Patch and Configuration management, Geo Tagging. 

 

Unit 4 Personal Data Protection Bill (12 hours) 

3(29) Personal Data, 3(35) Sensitive Personal Data, Sections - 12, 13, 14, 16, 17, 69, 75, Offences (90-

96). 

 

Practical component 

Practical exercises based on the syllabus. 

 

Essential Readings 

1. Tim Mather, Subra Kumaraswamy, Shahed Latif, Cloud Security and Privacy: An enterprise 

perspective on risks and compliance, O’Reilly, 2009. 

2. www.meity.gov.in 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

http://www.meity.gov.in/
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DISCIPLINE SPECIFIC ELECTIVE COURSE – DSE 2B Ethical Hacking 

 

 

 

 

Learning Objectives 

This course introduces the concepts of Ethical Hacking and gives the learner the opportunity to learn 

about different tools and techniques in Ethical hacking and security, to identify and analyze the stages an 

ethical hacker requires to take in order to compromise a target system as well as will apply preventive, 

corrective and protective measures to safeguard the system. 

Learning Outcomes 

 

On successful completion of the course, students will be able to: 

 

1. Identify the tools and techniques required to carry out penetration testing 

2. Identify, evaluate, treat, and report the security vulnerabilities of various security techniques 

used to protect system and user data. 

3. Implement robust security measures and strengthen the overall security of the network. 

4. Demonstrate the concepts of security at the level of policy and strategy in a computer system. 

 

SYLLABUS OF DSE-2B 

 

Unit 1 Introduction (6 hours) 

Ethical Hacking Overview - Role of Security and Penetration Testers - Penetration-Testing Methodologies- 

Laws of the Land - Overview of TCP/IP- The Application Layer - The Transport Layer - The Internet Layer 

- IP Addressing - Network and Computer Attacks - Malware - Protecting Against Malware Attacks.- 

Intruder Attacks - Addressing Physical Security 

 

Course 

title & 

Code 

Credits Credit distribution of the 

course 

Eligibility 

criteria 

Pre- 

requisite 

of the 

course 
(if any) 

Lecture Tutorial Practical/ 

Practice 

Ethical 
Hacking 

4 3 0 1  Class XII  
 Pass 

NA 
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Unit 2 Foot Printing, Reconnaissance and Scanning Networks (9 hours) 

Footprinting Concepts - Footprinting through Search Engines, Web Services, Social Networking Sites, 

Website, Email - Competitive Intelligence - Footprinting through Social Engineering - Footprinting Tools 

- Network Scanning Concepts - Port-Scanning Tools - Scanning Techniques - Scanning Beyond IDS and 

Firewall 

 

Unit 3 Enumeration and vulnerability analysis (9 hours)  

Enumeration Concepts - NetBIOS Enumeration – SNMP, LDAP, NTP, SMTP and DNS Enumeration - 

Vulnerability Assessment Concepts - Desktop and Server OS Vulnerabilities - Windows OS Vulnerabilities 

 

Unit 4 System hacking (12 hours) 

Hacking Web Servers - Web Application Components- Vulnerabilities - Tools for Web Attackers and 

Security Testers Hacking Wireless Networks - Components of a Wireless Network – Wardriving- Wireless 

Hacking 

 

Unit 5 Network protection systems (9 hours) 

Access Control Lists. - Cisco Adaptive Security Appliance Firewall - Configuration and Risk Analysis 

Tools for Firewalls and Routers - Intrusion Detection and Prevention Systems – Network-Based and Host-

Based IDSs and IPSs - Web Filtering - Security Incident Response Teams – Honeypots. 

 

Practical component 

Practical exercises based on the syllabus. 

 

Essential Readings 

1. Michael T. Simpson, Kent Backman,  James E. Corley, Hands-On Ethical Hacking and Network 

Defense, Course Technology, Delmar Cengage Learning, 2010. 

2. Patrick Engebretson, The Basics of Hacking and Penetration Testing, 2nd Edition, Syngress, 

Elsevier, 2013. 

3. Dafydd Stuttard, Marcus Pinto, The Web Application Hacker’s Handbook: Finding and 

Exploiting Security Flaws, 2nd Edition, Wiley, 2011. 

 

Suggested Readings 

1. Justin Seitz, Black Hat Python: Python Programming for Hackers and Pentesters, 2014. 

 



Sub: Amendment to Ordinance V 

Following addition be made to Appendix-II-A to the Ordinance V (2-A) of the 

Ordinances of the University; 

Add the following: 

Syllabi of following courses based on Under Graduate Curriculum Framework 

-2022 implemented from the Academic Year 2022-23 are notified for

information of all concerned;

1. Semester-IV syllabi of BA (Prog.) with Education (Major/ Non-Major)

under the Department of Education [EC Resolution No. 39-1-2/] -As per

Annexure-1

2. Semester-VI Syllabi of BA (Prog.) Economics as Major/ Non-Major

Discipline under Department of Economics [EC Resolution No. 39-1-3/] -

As per Annexure- 2
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Economics Courses for Undergraduate Programme of study with Economics 

as one of the Core Disciplines 
(B.A. Programmes with Economics as Major discipline) 

Course title & 

Code 
Credits 

Duration (per week) 
Eligibility 

Criteria 
Prerequisite 

Lecture Tutorial 
Practical/ 

Practice 

Intermediate 

Macroeconomics 

II: Policy Issues 

– ECON011

4 3 1 0 Class 12th NIL 

Learning Objectives 

The Learning Objectives of this course are as follows: 

• This course trains the students in policy issues faced by macroeconomists in the real world.

• It discusses issues in monetary and fiscal policies as well as exchange rate dynamics.

• It also introduces the students to the financial system and dynamics of financial crises.

• The students are introduced to macroeconomic concepts in the context of open economies and the policy

issues therein.

Learning outcomes 

The Learning outcomes of this course are as follows: 

• This course enables students to analyse the functioning of macroeconomic policies in the real world in

both closed and open economies, understand the dilemmas faced by the policymakers both in the

domestic economy and in the globalised world.

Syllabus 

UNIT I: Fiscal and monetary policies (15 hours) 

Active or passive monetary policies; time inconsistency, monetary policy objectives and targets; rules versus 

discretion, IS-PC-MR model, fiscal policy, the government budget constraint; government debt and Ricardian 

equivalence. 

UNIT II: Financial markets and crisis (15 hours) 

Introduction to financial markets, Financial crises and liquidity trap 

UNIT III: Issues in open economy (15 hours) 

DISCIPLINE SPECIFIC CORE COURSE -11 (DSC-11): Intermediate 

Macroeconomics II: Policy Issues 

Category II 

1

ANNEXURE-2



Short-run open economy models; Mundell-Fleming model, Exchange rate   determination; purchasing power parity, 

asset market approach, Dornbusch‘s overshooting model; monetary approach to balance of payments, International 

financial  markets. 

Recommended readings 

• Blanchard, O. (2006). Macroeconomics, 4th, 6th and 7th ed. Pearson Education.

• Salvatore, D. (2007), International Economics, Wi ley .

• Dornbusch, R., Fischer, S. (1994). Macroeconomics, 6th ed. McGraw-Hill.

• Mishkin, Frederic (2012). Macroeconomics: Policy & Practice, Pearson.

• Jones, C. (2016). Macroeconomics, 4th ed. W. W. Norton.

• Carlin, Wendy and Soskice, David (2015) Macroeconomics: Institutions, Instability and the Financial

System. Oxford University Press.

 Note: Examination scheme and mode shall be as prescribed by the Examination Branch, 

University of Delhi, from time to time. 

2
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Course title 

& Code 
Credits 

Duration (per week) 
Eligibility 

Criteria 
Prerequisite 

Lecture Tutorial 
Practical/ 

Practice 

Indian 

Growth and 

Development 

– ECON018

4 3 1 0 Class 12th NIL 

Learning Objectives 

The Learning Objectives of this course are as follows: 

• Using appropriate analytical frameworks, this course reviews major trends in economic indicators of

macro and development issues and policy debates in India in the post-Independence period, with

particular emphasis on paradigm shifts and turning points.

• This course intends to give an introduction to students as to how they could explore problems related to

the Indian economy by familiarizing them with the research studies on areas relating to economic

development and policy in India with an emphasis on contemporary debates.

Learning outcomes 

The Learning outcomes of this course are as follows: 

• The students should be able to understand the development paradigm adopted in India since

independence and evaluate its impact on economic as well as social indicators of progress.

• The students will acquire ability to explore current policy debates and contribute to policy making in an

informed way using relevant databases.

Syllabus 

UNIT I: Economic Growth since Independence (12 hours) 

Major features of the economy at independence; growth under different policy regimes—goals, constraints, 

institutions and policy framework; an assessment of performance—sustainability and regional contrasts; 

structural change, savings and investment 

UNIT II: Sectoral Performances and Concerns (12 hours) 

Issues in agriculture, industry and services. 

UNIT III: Inclusive Growth - trends and patterns, Distributional Issues and Policies Demography, Poverty and 

Unemployment (9 hours) 

UNIT IV: Economic Policies and their Impact (12 hours) 

Evolution of macroeconomic framework applied in Indian economy and its impact, fiscal policy; financial and 

monetary policies; trade and investment policy, five-year plans 

Recommended readings 

DISCIPLINE SPECIFIC CORE COURSE -12 (DSC-12): Indian Growth 

and Development 

3
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• Ahluwalia, M. S. (2019), “India’s economic reforms: Achievements and Next Steps”, 

• Asian Economic Policy Review, 14(1), 46-62. 

• Bosworth, B., Collins, S. M., & Virmani, A. (2007). Sources of growth in the Indian economy. Working 

Paper no. 12901, NBER. 

• Pulapre Balakrishnan, (2007), “The Recovery of India: Economic Growth in the Nehru Era”, Economic 

and Political Weekly, November 10-23, 2007. 

• Krishnamurty, K. (2002), Macroeconometric Models for India: Past, Present and Prospects Economic and 
Political Weekly, October 19, 2002. 

• Arvind Subramanian and Josh Felman (2021) India’s Stalled Rise-How the State Has Stifled Growth, 

Foreign Affairs on 14.12.2021. 

• Acharya, S. and Mehrotra, S. (2020), The Agricultural Market Reforms:  Is there      a trade-off between 

efficiency and equality? Working  Paper  Series,  Institute  of Human Development. 

• Shah, Mihir (2007), Rural Credit in 20th Century India: Overview of History and Perspectives, 

Economic and Political Weekly, Vol. 42, Issue No. 15 , 14 April 2007. 

• Nagaraj R (2013), India’s Dream Run Understanding the Boom and Its Aftermath, 

• Economic and Political Weekly Vol 48, No. 20,May 18, 2013. 

• Chanda, R. (2019), India’s Services Sector; trends, opportunities and challenges,in Uma Kapila(ed.), 

Indian economy-2: Macroeconomic policies, Sectoral Develop- ments and Performance. 

• Dipak Mazumdar and Sandip Sarkar (2009) “The Employment Problem in India  and the Phenomenon 

of the ‘Missing Middle’ The Indian Journal of Labour Eco- nomics, Vol. 52, No. 1, 2009 

• Chakraborty, Achin, (2015), Reforming Labour Markets in States: Revisiting the Futility Thesis, 

Economic and Political Weekly, May 16. 

• Thomas, J. J. (2020). ‘Labour Market Changes in India, 2005–18’, Economic and Political Weekly, 

55(34), 57. 

• James, K.S., & Srinivas Goli (2016), “Demographic Changes in India: Is the Coun- try Prepared for the 

Challenge?” Brown Journal of World Affairs,  Fall/Winter 2016, Volume XXIII, Issue I. 

• Desai, S. (2015), “Demographic deposit, dividend and debt”,  The Indian Journal  of Labour Economics, 

58, 217-232. 

• Drèze, J and Khera, R., 2016, ‘Recent Social Security Initiatives in India’ Available    at 

http://dx.doi.org/10.2139/ssrn.2800699. 

• Vijay Joshi, (2016), India’s Long Road: The Search for Prosperity, Allen Lane, Gurgaon, Ch 2. 

• Rakesh Mohan, (2019), Moving India to a new Growth Trajectory: Need for a Comprehensive Big Push, 

Brookings India, Section 1 and 2, 9-30. 

• Jagdish Bhagwati and Arvind Panagariya, (2012), India’s Tryst with Destiny, Collins Business, Noida, 

pp. 4-5, 32-38. 

• Panagariya A (2020), India Unlimited: Reclaiming the Lost Glory, Chapter 2. 

• Jean Dreze and Amartya Sen, (2013), India: An Uncertain Glory, Allen Lane, chapters 2, 3 (pp. 72-80 

only). 

• Kumar, R., & Patibandla, M. (2009). Institutional dynamics and the evolution of the Indian economy, 

Springer. 

• McCartney, M. (2019). The Indian Economy. Agenda Publishing Limited. 

• Goyal, A. (Ed.). (2019). A Concise Handbook of the Indian Economy in the 21st Century. Oxford 

University Press. 

 

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University of 

Delhi, from time to time. 
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Category III 

Economics Courses for Undergraduate Programme of study with Economics 

as one of the Core Disciplines 
(B.A. Programmes with Economics as non-Major or Minor discipline) 

 

 

Course title 

& Code 
Credits 

Duration (per week) 
Eligibility 

Criteria 
Prerequisite 

Lecture Tutorial 
Practical/ 

Practice 

Indian 

Growth and 

Development 

– ECON018 

4 3 1 0 Class 12th  NIL 

 

Learning Objectives 

 

The Learning Objectives of this course are as follows: 

• Using appropriate analytical frameworks, this course reviews major trends in economic indicators of 

macro and development issues and policy debates in India in the post-Independence period, with 

particular emphasis on paradigm shifts and turning points. 

• This course intends to give an introduction to students as to how they could explore problems related to 

the Indian economy by familiarizing them with the research studies on areas relating to economic 

development and policy in India with an emphasis on contemporary debates. 

 

Learning outcomes 

 

The Learning outcomes of this course are as follows: 

• The students should be able to understand the development paradigm adopted in India since 

independence and evaluate its impact on economic as well as social indicators of progress. 

• The students will acquire ability to explore current policy debates and contribute to policy making in an 

informed way using relevant databases. 

 

Syllabus 

 

UNIT I: Economic Growth since Independence (12 hours) 

Major features of the economy at independence; growth under different policy regimes—goals, constraints, 

institutions and policy framework; an assessment of performance—sustainability and regional contrasts; 

structural change, savings and investment 

 

UNIT II: Sectoral Performances and Concerns (12 hours) 

Issues in agriculture, industry and services. 
 

DISCIPLINE SPECIFIC CORE COURSE -6 (DSC-6): Indian Growth 

and Development 
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UNIT III: Inclusive Growth - trends and patterns, Distributional Issues and Policies Demography, Poverty and 

Unemployment (9 hours) 

 

UNIT IV: Economic Policies and their Impact (12 hours) 

Evolution of macroeconomic framework applied in Indian economy and its impact, fiscal policy; financial and 

monetary policies; trade and investment policy, five-year plans 

 

Recommended readings 

• Ahluwalia, M. S. (2019), “India’s economic reforms: Achievements and Next Steps”, 

• Asian Economic Policy Review, 14(1), 46-62. 

• Bosworth, B., Collins, S. M., & Virmani, A. (2007). Sources of growth in the Indian economy. Working 

Paper no. 12901, NBER. 

• Pulapre Balakrishnan, (2007), “The Recovery of India: Economic Growth in the Nehru Era”, Economic 
and Political Weekly, November 10-23, 2007. 

• Krishnamurty, K. (2002), Macroeconometric Models for India: Past, Present and Prospects Economic and 

Political Weekly, October 19, 2002. 

• Arvind Subramanian and Josh Felman (2021) India’s Stalled Rise-How the State Has Stifled Growth, 

Foreign Affairs on 14.12.2021. 

• Acharya, S. and Mehrotra, S. (2020), The Agricultural Market Reforms:  Is there      a trade-off between 

efficiency and equality? Working  Paper  Series,  Institute  of Human Development. 

• Shah, Mihir (2007), Rural Credit in 20th Century India: Overview of History and Perspectives, 

Economic and Political Weekly, Vol. 42, Issue No. 15 , 14 April 2007. 

• Nagaraj R (2013), India’s Dream Run Understanding the Boom and Its Aftermath, 

• Economic and Political Weekly Vol 48, No. 20,May 18, 2013. 

• Chanda, R. (2019), India’s Services Sector; trends, opportunities and challenges,in Uma Kapila(ed.), 

Indian economy-2: Macroeconomic policies, Sectoral Develop- ments and Performance. 

• Dipak Mazumdar and Sandip Sarkar (2009) “The Employment Problem in India  and the Phenomenon 

of the ‘Missing Middle’ The Indian Journal of Labour Eco- nomics, Vol. 52, No. 1, 2009 

• Chakraborty, Achin, (2015), Reforming Labour Markets in States: Revisiting the Futility Thesis, 

Economic and Political Weekly, May 16. 

• Thomas, J. J. (2020). ‘Labour Market Changes in India, 2005–18’, Economic and Political Weekly, 

55(34), 57. 

• James, K.S., & Srinivas Goli (2016), “Demographic Changes in India: Is the Coun- try Prepared for the 

Challenge?” Brown Journal of World Affairs,  Fall/Winter 2016, Volume XXIII, Issue I. 

• Desai, S. (2015), “Demographic deposit, dividend and debt”,  The Indian Journal  of Labour Economics, 
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UNIVERSITY OF DELHI 

Amendment in the Statute 9-B of the Statutes of the University regarding change of 

name of the Department of “Adult Continuing Education and Extension” to Department 

of “Continuing Education and Extension”. 

EXISTING   PROPOSED 

Statute 9-B 

There shall be the following departments 

established in the University: 

(1) to (44) x x x x 

(45)  Department of Adult 

Continuing Education and Extension. 

Statute 9-B 

There shall be the following departments 

established in the University: 

(1) to (44) x x x x 

(45) Department of Continuing

Education and Extension.

***** 

Annexure-59



Sub: Amendment to Ordinance V 

Following addition be made to Appendix-II-A to the Ordinan·ce V (2-A) of the 

Ordinances of the University; 

Add the following: 

Syllabi of following courses of Buddhist Studies based on Under Graduate 

Curriculum Framework -2022 implemented from the Academic Year 2022-23 
are notified for information of all concerned; 

SEMESTER-IV (Department of Buddhist Studies) 

(i) BA (Prag.) Buddhist Studies as Major

(ii) BA (Prag) Buddhist Studies as '.Non-Major

Syllabi alongwith credit distribution is enclosed at Annexure-1
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UNIVERSITY OF DELHI 

Sub� Arnendments to Ordinances/Regulations 

The amendments to the Ordinances of the University consequent to following EC Resolutions 
are followed: 

--�l-... -ECResolution.47 of EC.dated 08.122022 amendment in CAS 2Ql8. 
2. EC Resolution 14-1-16 dated 09.06.2023 qualifications, in Faculty of Technology, for

Assistant Professor were adopted.
3. EC Resolution 20(15) dated 09.06.2023 qualifications for faculty of Education to

incorporate qualifications of faculty for Integrated Teacher Education Programme
(ITEP)

4. EC Resolution No 31-36 dated 25.08.2023 University Grants Commission (Minirimm
Qualifications for Appointment of Teachers and other Academic Staff in Universities
and Colleges and Other M,easures for the Maintenance 'of Standards in Higher
Education) (2nd and 3rd Amendment) Regulations, 2023 issued in the Gazette of India
dated July, 4, 2023 and August 1, 2023:

1. Amendments to Ordinance XXIV. Qualifications of University Teachers (Appointed

and Recognised) (2nd Amendment)

Existing Amended 

GENERAL NOTE: GENERAL NOTE: 

(i) to (vii) XXX XXX XXX (i) to(vii) XXX XXX XXX

(viii) (viii) 
(a) to (c) XXX XXX XXX (a) to (c) xxx xxx xxx- No Change-

(d) The Ph,D. Degree shall be a mandatory (d) NET shall be the minimum criteria for
qualification for direct recruitment to the the direct recruitment to the post of
post of Assistant Professor in Universities Assistant Professor.
with effect from 01.07.2021.

ANNEXURE-61



2. Amendments to OrcHnance XXIV. Qualifications of University Teachers (Appointed

and Recognised) and Principals other than those for whom special qualifications may

be prescribed by the Executive Council on the recommendations of the Academic

Council. (2nd Amendment)

Existing Amended 

I. For the Disciplines of Arts, Commerce, I.

Humanities, Law, Social Sciences,
Sciences, Languages, Library Science,
Journalism & Mass Communication
and *Physical Education.

For the Disciplines of Arts, Commerce, 
Humanities, Law, Social Sciences, 
Sciences, Languages, Library Science, 
Journalism & Mass Communication 
and *Physical·Education. 

(a) Assistant Professor: (a) Assistant Professor:

Eligibility (A or B) :

A. 
1) xxxx
2) xxxx

Provided that the Ph.D. Degree shall be a 

A. 
1) 
2) 

Eligibility (A or B) : 

XXX XXX XXX 

XXX XXX XXX 

mandatory qualification for direct recruitment DELETED 

to the post of Assistant Professor in 
Universities with effect from O 1.07.2021. 

B. 
XXX XXX XXX 

Or Or 
B. 
XXX XXX XXX . 

III. Music, Performing Arts, Visual Arts III.

and other Traditional Indian Art
Forms like. Sculpture, etc.

Music, Performing Arts, Visual Arts 
and other Traditional Indian Art 
Forms like Sculpture, etc. 

(a) Assistant Professor: (a) Assistant Professor:

Eligibility (A or B): Eligibility (A or B):
A. A. 

1) xxxx 1) XXX XXX XXX

2) xxxx 2) XXX XXX XXX

Provided that the Ph.D. Degree shall be a DELETED 
mandatory qualification for direct recruitment 
to the post of Assistant Professor in 
Universities with effect from O 1.07.2021. Or 

Or 
B. B. 

XXX XXX XXX XXX XXX XXX 
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3. Amendment to Ordinance XXIV. Qualifications of University Teachers (Appointed

and Recognised) and Principals other than those for whom special qualifications may

be prescribed by the Executive Council on the recommendations of the Academic

Council.

Existing 

CAREER ADVANCEMENT SCHEME 

Career Advancement Scheme - 2010 
(CAS-2010) 

1. to 3. XXX XXX XXX 

Provisions to deal with· Pending 
Promotion Cases under the CAS 2010 as 
on 18.07.2018 in line with UGC 
Regulations 2018: 

xxxx. 

Note: 
(i) Xxxx

(ii) The requirement for Orientation
course and Refresher course for
promotions due under the CAS
shall not be mandatory upto
December 31, 2018.

Career Advancement Scheme - 2018 
(CAS-2018) 

The promotion of teachers and other 
academic staff of the University/Colleges 
shall be processed in accordance with the 
provisions of UGC Regulations 2018. 

The c_riteria for promotions under Career 
Advancement Scheme laid hereunder shall 
be effective from 18.07.2018. However, to 
avoid hardship to those faculty members who 
have already qualified or are likely to qualify 
shortly under CAS 2010, a choice may be 
given to them, for being considered for 
promotions under the same. This option can 
be exercised only within three years from 
18.07.2018. 

Amended 

CAREER ADVANCEMENT SCHEME 

Career Advancement Scheme - 2010 
(CAS-2010) 

1. to 3. XXX XXX XXX 

Provisions to deal with Pending Promotion 
Cases under the CAS 2010 as on 
18.07.2018 in line with UGC Regulations 
2018: 

xxxx 

Note: 
(i) 

(ii) 

Xxxx 

The requirement for Orientation 
course arid Refresher course for 
promotions due under the CAS 
shall not be mandatory upto 
December 31, 2023. 

Career Advancement Scheme - 2018 
(CAS-2018) 

The promotion of teachers and other academic 
staff of the University/Colleges shall be 
processed in accordance with the provisions 
of UGC Regulations 20_18. 

The criteria for promotions under Career 
Advancement Scheme laid hereunder shall be 
effective from 18.07.2018. However, to avoid 
hardship to those faculty members who have 
already qualified or are likely to qualify 
within six months (Till 17th January, 2019) as 
per CAS 2010, a choice rnay be given to them, 
either for being considered for promotions 
under the CAS 2010 or 2018 Regulations. 
This option can be excercised only upto 31st 
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(i) to (vi) XXX XXX XXX 

(a) to (b) XXX XXX XXX 

(c)The candidate who does· not succeed in 
the first assessment, she/he shall have to 
be re-asse·ssed only after one year. When 
such a candidate succeeds in the eventual 
assessment, her/his promotion shall be 
deemed to be one year froin the date of 
rejection. 

(i) xxx xxx xxx - No Change -

December 2023 and the date of eligibility 
shall be retained as the date of promotion. On 
the date of submission of application, the 
candidate should fulfil all eligibility criteria 
reZiuired for pro1notion. -- -

(i) to (vi) xX:x XXX XXX 

(a) to (b) XXX XXX XXX 

(c) The candidate who does not succeed in 
the first assessment, she/he shall have to 
be re-assessed only after one year. When 
such a candidate succeeds in the eventual 
assessment, her/his · promotion shall be 
effected either from l51 January or 151 July . 
depending • on the • date of eventual 
assessment, as detailed below: 

If the eventual assessment is between 1st 

January and 30th June or a year, the 
promotion shall be granted from 1st July 
of the year. 
If the eventual assessment is between 151 

July and 3151 December of a year, the 
promotion shall be granted from ·151 

January of next year. 

Note : Date of rejection shall imply date of 
eligibility 

(i) xxx xxx xxx - No Change -

4. Screening cum evaluation committee: 4. Screening cum evaluation committee: 
(Applicable for both CAS-2010 and (Applicable for both CAS-20 l O and CAS-
CAS-2018) 2018) 

(i) Xxxx 

(ii) Xxxx 

(i) Xxxx 

(ii) Xxxx 

Add the following:-

NOTE: Date of rejection shall imply date of 
eligibility 
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4. 'Amendments to Ordinance XXIV. Qualifications of University Teachers (Appointed
and Recognised) (E.C Res. No. 14-1-16 dated 09.06.2023)

Existing 

IX. 308 TECHNOLOGY:

A. Assistant Professor- Technology
i) Essential:

1) First Class Master's Degree in the

Amended 

IX. 308 TECHNOLOGY:

A. Assistant Professor:

1. COMPUTER ENGINEERING

appropriate branch of Engineering & Essential Qualifications 
Technology. 

B.E./B.Tech./B.S. and M.E./ M.Tech./ M.S. or
ii) Without prejudice to the above, the Integrated M.Tech. in relevant branch with first
following conditions may • be class or equivalent in any one of the degrees. 
considered desirable: 'OR' 
1. Teaching, research industrial and/ or 1st class MCA and 1st class in M.Tech in
professional experience • in a reputed relevant branch from a recognized University 
organization; 'OR' 
2. Papers presented at Conferences and / 1st class or equivalent in B.E./B.Tech in relevant
or in refereed journals. branch/I st class in MCA and Ph.D. in relevant

branch from a recognized University.

2. ELECTRICAL ENGINEERING

Essential Qualifications: 

B.E./B.Tech./B.S. and M.E./M.Tech./M.S. or
Integrated M.Tech. in relevant branch with first
class or equivalent in any one of the degrees.
'OR'

1st Class or equivalent in B.E./B.Tech. in 
relevant branch and Ph.D. in relevant branch 
from a recognized University 

3. ELECTRONICS & 
COMMUNICATION ENGINEERING

Essential Qualifications 
B.E./B.Tech./B.S. and M.E./M.Tech./M.S. or
Integrated M.Tech. in relevant branch with first
class or equivalent in any one of the degrees.
'OR'
1st class or equivalent in B.E./B.Tech. in relevant
branch and. Ph.D. in relevant branch from a
recogni_zed University
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B. Associate Professor

XXX XXX X)CX 

C. Professor
XXX XXX XXX

Note: 
(i) Annexure 1:
Details of branches relevant to Computer
Science & Engineering, Electrical Engineering
and Electronics & Communication Engineering
(ii) Annexure 2:
Procedure for Screening/ selection for direct
recruitment

B. Associate Professor

XXX XXX XXX 

C. Professor
XXX XXX XXX

5. Amendments to Ordinance XXIV. Qualifications of University Teachers (Appointed
and Recognised) (E.C Res. No. 20(15) dated 09.06.2023)

X. 309EDUCATION: 
A. Assistant Professor in Education.
l; xxxx
2 xxxx

Note: 

X. 309EDUCATION:
A. Assistant Professor in Education.
1. xxxx
2 xxxx

Add the following: 

3. For the
(Integrated
Programme):

discipline 
Teacher 

of Education 
Education 

1. For those subjects where the NCTE norms
for qualifications for posts relating to
B.EI.Ed. stipulate only M.A./ M.Sc. and PG
degree or research in Education, the
minimum marks in that discipline should be
55% marks. A. Assistant Professor: in Liberal

2. The National Eligibility Test (NET) shall
be in Education for those positions where
M.Ed. is a requirement. For those positions
which do not require M.Ed., NET shall be in
the subject concerned.

Discipline and Pedagogy:

1. Assistant Professor in Liberal Discipline
and Pedagogy: 

l) Post-Graduate degree in Sciences (Physics
or Chemistry or Botany or Zoology or
Life Sciences or Bioscience) or 
Mathematics or Social Sciences (History 
or Geography or Political Science or 
Economics) or Languages (English or 
Modern Indian Languages or Classical 
Languages) or Commerce allied subjects 
with minimum fifty-five percent marks 
or its equivalent grade. 
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B. Associate Professor in Education. 

2) B.Ed. degree with mm11num fifty-five 
percent marks or its equivalent grade. 

3) National Eligibility Test or Doctor of 
Philosophy in Education or in the 
concerned subject as prescribed by the 
University Grants Commission for these 
categories of posts. 

Desirable: 

1) M.Ed. or M.Ed. with Specialisation 

2) Ph.D. in Education 

2. Assistant Professor in Educational 
Studies: 

1) Post Graduate degree in Education (M.Ed.) 

2) • With National Eligibility Test or Doctor 
of Philosophy in Education or in • the 
concerned subject as prescribed by the 
University Grants Commission for these 
categories of posts. 

Desirable: · 

1) Master's degree in Psychology or 
Philosophy or Sociology or their allied 
subjects. 

Note: 
I: For those subjects where the NCTE norms 
for qualifications for posts relating to B.EI.Ed. 
stipulate only M.A./ M.Sc. and PG degree or 
research in Education, the minimum marks in 
that discipline should be 55% marks. 
2. The National Eligibility Test (NET) shall 
be in Education for those positions where 
M.Ed. is a requirement. For those positions 
which do not require M.Ed., NET shall be in 
the subject concerned. 

B. Associate Professor: 
1. Associate Professor in Education. 

i) Master's Degree in Arts / Humanities I i) Master's Degree in Arts / Humanities / 
Sciences/ Commerce with minimum 55% in Sciences / Commerce with minimum 55% in 



the discipline re:evant to the ai·ea of 
specialization .. 
ii) Master's degree in Education 
(M.Ed./M.A. Education) with a minimum of 
55% marks. 
iii) Ph.D. degree in Education or in the 
discipline relevant to the area of 
specialization. 
iv) Any other qualification prescribed by 
UGC like NET _ qualification or length of 
professional teaching experience as per 
UGC/University for the positions of 
Associate Professor. 

C. Professor in Education. 

i) Master's Degree in Arts / Humanities / 
Sciences/ Commerce with minimum 55% in 
the discipline relevant to the area of 
specialisation. 
ii) Master ' s degree in Education 
(M.Ed./M.A. Education) with a minimum of 
55% marks. 
iii) Ph.D. degree in Education or m the 
discipline relevant to the area of 
specialization. 
iv) Any other qualification prescribed by 
UGC like NET qualification or length of 
professional teaching experience . as per 
UGC/University for the positions of 
Professor. 

the discipline relevant to . the area of 
specialization. 
ii) Master's degree in Education (M.Ed./M.A. 
Education) with a minimum of 55% marks. 
iii) Ph.D. degree in Education or 111 the 
discipline relevant to the area of 
specialization. 
iv) Any other qualification prescribed by 
UGC like NET qualification or length of 
professional • teaching experience . as per 
UGC/University for the positions of Associate 
Professor. 

2. For the discipline of 
(Integrated Teacher 
Programme): 

Education 
Education 

1) Postgraduate degree in Sciences or 
Mathematics or Social Sciences or 
Commerce or Languages. 

2) M. Ed. 
3) Ph.D, in Education. 
4) Eight years of teaching experience in a 

teacher education institute for Associate 
Professor. 

5) Any other relevant qualification 
prescribed by the · UGC for these 
categories of posts. 

C. Professor: 

I . Professor in Education. 

i) Master ' s Degree in Arts / Humanities / 
Sciences/ Commerce with minimum 55% 
in the discipline relevant to the area of 
specialisation. 

ii) Master's degree in Education (M.Ed./M.A. 
Education) with a minimum of 55% 
marks. 

iii) Ph.D. degree in Education or m the 
discipline relevant to the area of 
specialization. 

iv) Any other qualification prescribed by 
UGC like NET qualification or length of 
professional teaching experience as per 
UGC/University for the positions of 
Professor. 
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2. For the · discipHne of Education
(Integrated Teacher Education
Programme):

1) Postgraduate degree in Sciences or
Matheinatics or Social Sciences or
Commerce or Languages.

2) M. Ed.
3) Ph.D. in Education.
4) Ten years of teaching experience in a

teacher education institute for Professor.
5) Any other relevant qualification

prescribed by the UGC for these
categories of posts.

D. Principal in a college exclusively D. Principal in a college exclusively offering
offering M.Ed/B.Ed./B.El.Ed. Courses: M.Ed/B.Ed./B.El.Ed. Courses:

xxxx xxxx 

Encl. as above: 
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ORDINANCE XXIV 

IX. 308 TECHNOLOGY:

Annexure -1 (FOT) 

1. COMPUTER ENGINEERING

Relevant Branch 

• Advanced Communication  and Information System
• Advanced Electronics & Communication Engineering
• Artificial Intelligence
• Computer and Communication Engineering
• Computer Applications
• Computer Engineering
• Computer Engineering & Applications
• Computer Networking
• Computer Science
• Computer Science & Engineering
• Computer Science & Information Technology
• Computer Technology & Applications
• Computer Science & Technology
• Computer Science and Systems Engineering
• Computer Technology
• Electrical & Electronics Engineering
• Electrical Engineering
• Electronic & Computer Engineering
• Electronic Engineering
• Electronics & Communication Engineering
• Electronics & Instrumentation
• Electronics & Telecommunication Engineering
• Information & Communication Technology
• Information Engineering
• Information Science & Engineering
• Information Science & Technology
• Information Security
• Information Systems
• Information Technology
• Information Technology & Engineering
• Mathematics & Computing



• Mobile & Pervasive Computing 
• Software Engineering 
• Software Systems 
• Software Technology 
• Software Testing 
• VLSI Design 
• Web Designing 
• Web Technologies 
• 3-D Animation & Graphics 
• Applied Electronics and Instrumentation 
• Microelectronics  
 
2. ELECTRICAL ENGINEERING  
 
Relevant Branch 
 
• Electrical Engineering 
• Electrical & Electronics Engineering 
• Electronics Engineering 
• Electronics & Communication Engineering 
• Electronics and Electrical Communication Engineering 
• Instrumentation & Control Engineering 
• Control & Instrumentation 
• Power Engineering 
• Electronics & Applied Instrumentation Engineering 
• Instrumentation Engineering 
• High Voltage Engineering 
• Electrical Machine & Drives 
• Drive & Power Electronics 
• Power Systems 
• Power Electronics & Drives 
• Power Apparatus & Systems 
• Electrical Machines 
• Power Apparatus & Electric Drives 
• Systems and Control 
• System Engineering 
• Energy Systems 
• Microwave & 
 Optical Communication 
• Communication Systems 
• Signal Processing & Embedded System 
• Process Control 
• Control Engineering 



• Measurement & Instrumentation 
• Digital Design 
• Microelectronics & VLSI Design 
• RF and Microwave Engineering 
• Telecommunication Systems Engineering 
• Power and Energy Systems 
• Machine Drives & Power Electronics 
• Robotics System 
• Communication Engineering 
• Control and Computing 
• Power Electronics & Power Systems 
• Electronics Systems 
• Power and Control 
• Signal Processing 
• Signal Processing & Digital Design 
• Machine Drives & Power Electronics 
• Power & Energy Systems Engineering 
• Instrumentation & Signal processing 
• Advance Communication and Information System 
• Advanced Electrical Power System 
• Advanced Electronics 
• Advanced Electronics and Communication Engineering 
• Applied Electronics 
• Applied Electronics and Communications System 
• Applied Instrumentation 
• Automation and control 
• Power Systems 
• Bio Electronics 
• Biomedical Electronics 
• Biomedical Signal Processing and Instrumentation 
• Communication Engineering and Signal Processing 
• Computer Applications In Industrial Drives 
• Control Engineering 
• Digital Communication 
• Digital Communication and Networking Digital Electronics 
• Digital Electronics and Communication Engineering 
• Digital Electronics and Engineering 
• Digital Image processing 
• Digital Instrumentation 
• Digital Signal Processing 
• Digital Systems 
• Digital Systems and Communication 
• Electric Power System 



• Electrical Drive and Power 
 Engineering 
• Electrical and Power Engineering 
• Electrical Energy Systems 
• Electrical Engineering (Instrumentation &Control) 
• Electrical Instrumentation and Control Engineering 
• Electrical Power & Energy Systems 
• Electrical Power Systems 
• Electronics Circuits and System Design 
• Electronics & Communication (VLSI Design) 
• Electronics & Instrumentation Engineering 
• Electronic & Tele communication Engineering 
• Electronic and Control Systems 
• Electronics and Telecommunication Engineering (Radio and Systems) 
• Electronics Communication and Instrumentation Engineering 
• Electronics 
• Design and Technology Electronics Product Design and Technology 
• Electronics Systems and Communication 
• Electronics Technology 
• Electronics Tele Communication 
• Embedded and Real Time Systems 
• Embedded Systems and VLSI Design 
• Embedded Systems 
• Embedded Systems Technologies. 
• Energy Engineering 
• Guidance and Navigation Control 
• Guided Missiles 
• High Voltage and Power System Engineering 
• Illumination Engineering 
• Illumination Technology & Design 
• Image Processing 
• Industrial Automation & RF 
• Engineering 
• Industrial drives and Control 
• Industrial Electronics 
• Industrial Power Control and Drives 
• Instrumentation Engineering 
• Integrated Circuits Technology 
• Integrated Power Systems 
• Micro and Nano Electronics 
• Micro Electronics & VLSI deigns 
• Micro Electronics and Control Systems 
• Micro Electronics Engineering 



• Microwave and Optical Communication Engineering 
• Microwave and Communication Engineering 
• Microwave and millimeter Engineering 
• Microwave and Radar Engineering 
• Microwave and TV Engineering 
• Microwave Engineering 
• Optics and Optoelectronics 
• Optoelectronics & Communication 
• Optoelectronics and Laser Technology 
• Optoelectronics Engineering 
• Power and Energy Engineering 
• Power and Industrial Drives 
• Power Control and drives 
• Power Electronics and Control 
• Power Electronics and Electrical Drives 
• Power Electronics and Machine Drives 
• Power Electronics and Systems 
• Power Electronics Engineering 
• Power Engineering and Energy Systems 
• Power system and Control 
• Power System and Control Automation 
• Power System with Emphasis on H.V. Engineering 
• Power Systems and Automation 
• Power Systems and Power Electronics 
• Power Systems Control and Automation Engineering 
• Radio Physics and Electronics 
• Reliability Engineering 
• Renewable Energy 
• Sensor Technology 
• Signal Processing and Communication 
• Solar Power Systems 
• Telecommunication Engineering 
• Telematics 
• VLSI and Embedded Systems Design 
• VLSI and Microelectronics 
• VLSI Design 
• VLSI Design and Embedded Systems 
• VLSI Design and Signal Processing 
• VLSI Design and Testing 
• VLSI System Design 
• VLSI Systems 
• Applied electronics and Instrumentation Engineering 
• Biomedical Engineering 



• Biomedical Instrumentation 
• Electrical and Electronics (Power System) 
• Electrical and Instrumentation Engineering 
• Electrical and Power Engineering 
• Electrical Engineering (Electronics & Power) 
• Electrical Engineering Industrial Control 
• Electrical Instrumentation and Control Engineering 
• Electrical, Electronics and Power 
• Electronics Science and Engineering 
• Electronic Instrumentation and Control Engineering 
• Electronics & Telecommunication Engineering 
• Electronics and Computer 
 Engineering 
• Electronics and Control Systems 
• Electronics and Electrical Engineering 
• Electronics and Power Engineering 
• Electronics System Engineering 
• Information Technology and Engineering 
• Instrument Technology 
• Instrumentation & Electronics 
• Mechatronics Engineering 
• Medical Electronics Engineering 
• Power Electronics and Instrumentation Engineering 
• Energy and Environment Management 
  
 
3. ELECTRONICS & COMMUNICATION ENGINEERING  
 
 
Relevant Branch 
 
• Advanced Electronics 
• Advanced Electronics and Communication Engineering 
• Applied Electronics 
• Applied Electronics & Instrumentation Engineering 
• Applied Electronics And Communications 
• Advanced Communication And Information System 
• Advanced Computer Aided Design 
• Biomedical Electronics 
• Biomedical Signal Processing 
• Computer Engineering 
• Computer Engineering & Application 



• Communication & Signal Processing Computer And Communication 
Engineering 

• Computer Applications 
• Computer Engineering 
• Computer Engineering 
  &Applications 
• Computer Science & Engineering 
• Computer Science & Technology Communication And Information 

Systems 
• Communication And Networking 
• Communication Engineering 
• Communication Engineering And Signal Processing 
• Communication Networks 
• Communication Systems 
• Digital Design 
• Digital Electronics 
• Digital Electronics & Microprocessor 
• Digital Electronics And Communication 
• Digital Electronics And Communication Engineering 
• Digital Electronics And Communication Systems 
• Digital Electronics Engineering 
• Digital Image Processing 
• Digital Signal Processing 
• Digital Systems 
• Digital Communication 
• Digital Communication Engineering 
• Digital Communications And Networking 
• Digital Systems And Computer 
  Electronics 
• Electronic Engineering 
• Electronics & Communication Engineering 
• Electronics & Computer Science 
• Electronics (Fiber Optics) 
• Electronics (Robotics) 
• Electronics And Biomedical Engineering 
• Electronics And Communication Engineering (Microwaves) 
• Electronics And Communications Engineering 
• Electronics And Control Systems 
• Electronics And Electrical Engineering 
• Electronics And Electrical Communication Engineering 
• Electronics And Telecommunications Engineering 
• Electronics And Telematics Engineering 
• Electronics Design Technology 



• Electronics Engineering 
• Electronics Engineering (Industry Integrated) 
• Electronics Engineering (Micro Electronics) 
• Electronics Engineering 
(Specialization In Consumer Electronics) 
• Electronics Engineering With Microprocessor 
• Electrical Engineering 
• Electronics System Engineering 
• Electronics Technology Embedded System & Computing 
• Embedded System And VLSI 
• Embedded System And VLSI Design 
• Embedded Systems 
• Embedded Systems Technologies 
• Image Processing 
• Industrial Electronics 
• Integrated Circuits Technology 
• Integrated Electronics And Circuits IC Design 
• Information Technology 
• Information Science & Engineering 
• Information Science & Technology 
• Information Security 
• Information Systems 
• Information Technology &Engineering 
• Mobile & Pervasive Computing 
• Medical Electronics 
• Medical Electronics Engineering 
• Micro And Nano Electronics 
• Micro Electronics 
• Micro Electronics & VLSI Design 
• Micro Electronics And Control Systems 
• Micro Electronics Engineering 
• Microelectronics & VLSI Design 
• Mobile Technology 
• Microwave & Optical Communication 
• Microwave And Communication Engineering 
• Microwave And Millimeter Engineering 
• Microwave And Radar Engineering 
• Microwave And TV Engineering 
• Microwave Engineering 
• Microwaves 
• Microwave And Optical Communication 
• Mobile Communication 
• Mobile Communication And Network Technology 



• Modern Communication Engineering 
• Nano Science & Technology 
• Nano Electronics 
• Nano Technology 
• Optics And Optoelectronics 
• Opto Electronics & Communication Systems 
• Optoelectronics & Communication 
• Opto-Electronics Engineering 
• Optoelectronics -Optical Communication 
• Optical Communication 
• Radar & Communication 
• Radio Frequency And Microwave Engineering 
• Radar And Satellite Communication 
• Radio Physics And Electronics 
• RF And Photonics 
• Signal Processing 
• Signal Processing and Digital Design 
• Signal Processing And Communications 
• Signal Processing And Embedded Systems 
• Telecommunication Engineering 
• VLSI 
• VLSI Design 
• VLSI And Embedded Systems 
• VLSI And Embedded Systems Design 
• VLSI And Microelectronics 
• VLSI Design And Embedded Systems 
• VLSI Design And Signal Processing 
• VLSI Design And Testing 
• VLSI System Design 
• VLSI Systems 
• VLSI Design Tools And Technology 
• Wireless And Mobile Communications 
• Wireless Sensor Networks 
• Wireless Communication & Computing 
• Wireless Communication Technology 
• Wireless Communications 
• Wireless Networks And Applications 
• Instrumentation Engineering 
• Instrumentation and Control Engineering 
• Power Electronics 
  
Notes:  
 



1. Any deviation in the nomenclature of the relevant branches or degrees as 
mentioned above may also be considered by the University. 

2.  AMIE/IETE qualifications in relevant branches mentioned in the 
advertisement are also eligible.  

3.  B.Sc. (Engineering), B.E., B.Tech, B.S. (Four years) shall be considered as 
equivalent.  

4.  M.Sc. (Engineering), M.E., M.Tech, M.S. shall be considered as 
equivalent.  

5.  Selection Committee, may in cases of exceptional merit, recommend 
additional increments in case of higher qualifications, experience and 
academic achievements by the candidates.  

6.  Persons already in employment in Government Department/Autonomous 
Bodies/Universities under Central/State Government should apply through 
proper channel.  

7.  If a class/division is not awarded, minimum of 60% marks in aggregate 
shall be considered equivalent to first class/division.  

8.  In case, procedure for conversion of Grade Point to percentage of marks is 
mentioned on the degree itself, the same shall be applied or otherwise, 
Grade Point in 10 point scale system will be adopted and the Cumulative 
Grade Point Average will be converted into equivalent marks as below:-  

 
“Percentage of marks=10 x CPGA” 
 
  



Annexure- 2 (FOT) 
 
I. Procedure for Screening/ selection for direct recruitment: 
 
1. The applications received will be scrutinized as per the eligibility criteria 

notified in the advertisement by the University for respective discipline. 
2. Status of a candidate in terms of his/her shortlisting shall be made available 

on the respective dashboard of the applicant on the website of the 
University i.e. www.du.ac.in. 

3. The University shall conduct a screening test for short listing of candidates. 
The shortlisted candidates will make a presentation before a duly 
constituted committee by the Vice-Chancellor prior to appearing for 
interview before the Committee. 

4. The screening test for the post of Assistant Professor will be based on 
prescribed syllabus of Graduate Aptitude Test for Engineering in the 
respective discipline available in the syllabus with the scheme of 
examination. 

5. The date of Screening Test will be notified in due course of time. The 
candidates are advised to keep a watch on the University website for further 
updates. 

 
II. EXEMPTION FROM SCREENING TEST 
 
1. The exemption of screening test for the purpose of recruitment to the post of 

Assistant Professor is granted to the candidates having Ph.D degree in the 
relevant branch and: 

 
1.1 the candidates has at-least one publication in Category I 
or 
 
1.1 the candidate has at-least two publications in Category II  or 
1.2 the candidate has at-least five publications in Category II and Category III 

taken together 
 
2. The candidates granted exemption from screening test shall be called for 

interview over and above the criteria fixed for Screening Test. 
 
3. The categories of publication are specified below: 
 
 
 
• CATEGORIES: 
 



CATEGORY I – OUTSTANDING RESEARCH PUBLICATION 
 
The paper must be in a journal paper with impact factor at-least two, indexed in 
SCI/SSCI and published in the following 
• Nature 
• Science 
 
The candidate must have major contribution either as a First author/Second 
author or Corresponding author. 
 
CATEGORY II – PREMIER RESEARCH PUBLICATION 
 
The paper must be a journal paper with impact factor at-least 3.0 for 
Institute of Electrical & Electronics Engineers (IEEE) Transactions and one for 
all others, indexed in SCI/SSCI or SCI expanded and published in the 
following: 
1. Proceedings of Royal Society 
2. American Mathematical Society 
3. American Physical Society 
4. American Society for Civil Engineers (ASCE) 
5. American Society for Mechanical Engineers (ASME) 
6. IEEE Transactions (TRIF > = 3.0) 
7. Association for Computing Machinery (ACM) Transactions 
8. Institute of Civil Engineering Publishing, London 
9. Institute of Mechanical Engineering, London 
10. American Society of Testing Materials (ASTM) 
11. Nature Publishing Group 
 
In addition to the above list, the SCI/SSCI or SCI expanded indexed journals 
with impact factor equal to or more than ten (10) will be counted in category II. 
The candidate must have major contribution on either as a First author/Second 
author or Corresponding author. 
 
CATEGORY III – COMMENDABLE RESEARCH  PUBLICATION 
 
The paper must be a journal paper with impact factor at least one, indexed in 
SCI/SSCI or SCI expanded and published in the following: 
 
1. IEEE Transactions (TRIF < 3) 
2. IEEE Journals 
3. Springer 
4. Elsevier (Science Direct) 
5. Oxford University Press 



6. Pergamon-Elsevier Science Ltd 
7. Cambridge University Press 
8. Wiley- Blackwell 
9. Blackwell Publishing 
10. John Wiley & Sons 
11. Institute of Engineering and Technology (IET) 
12. Biomedical Central Ltd 
13. MIT Press 
14. Indiana University Press 
15. American Meteorological Society 
16. American Physiological Society 
17. American Society of Microbiology 
18. American Chemical Society 
19. American Institute of Physics 
20. IOP Publishing Ltd. 
21. Massachusetts Medical Society 
22. IOS Press 
23. Princeton University Press 
24. Society of Industrial and Applied Mathematics 
25. Proceedings of National Academy of Science of the USA 
 
 
In additions to the above, SCI/SSCI or SCI expanded indexed journals not 
included in the above list having impact factor equal to or more than five (5) 
shall be considered for Category III. The candidate must have major 
contribution either as a First author/Second author or Corresponding author. 
4. The candidates who wish to be considered for exemption from screening 

test should mention the same in the online application form. In case the 
exemption is claimed, necessary documents in support of the claim should 
be uploaded with the online application form. 

 
 
5. WEIGHTAGE IN SCREENING TEST 
 
5.1 The candidates having Ph.D. Degree, who could not become eligible for 

exemption of screening test but have some good research papers as a First 
author/Second author or corresponding author will be given weightage of 
2% of maximum marks of screening test for each research paper in category 
II/III for the post of Assistant Professor. However, the maximum weightage 
including all weightages will not exceed 5% of the maximum marks of the 
screening test. The candidate must have major contribution in so published 
papers either as a 1st author/2nd author or corresponding author in all the 
papers submitted for consideration of weightages. 



  
 
5.2 CATEGORIES: 
 
CATEGORY II – PREMIER RESEARCH PUBLICATION 
 
The paper must be a journal paper with impact factor at-least three, indexed in 
SCI/SSCI or SCI expanded and published in the following: 
 
1. Proceedings of Royal Society 
2. American Mathematical Society 
3. American Physical Society 
4. American Society for Civil Engineers (ASCE) 
5. American Society for Mechanical Engineers (ASME) 
6. IEEE Transactions (TRIF >=3.0) 
7. Association for Computing Machinery (ACM) Transactions 
8. Institute of Civil Engineering Publishing, London 
9. Institute of Mechanical Engineering, London 
10. American Society of Testing Materials (ASTM) 
11. Nature Publishing Group 
 
 
In addition to the above list, the SCI/SSCI or SCI expanded indexed journals 
with impact factor equal to or more than ten (10) will be counted in category II. 
The candidate must have major contribution either as a First author/Second 
author or Corresponding author. 
 
CATEGORY III  - COMMENDABLE  RESEARCH PUBLICATION 
 
The paper must be a journal paper with impact factor at-least one, indexed in 
SCI/SSCI or SCI expanded and published in the following: 
 
1. IEEE Transactions (TRIF<3) 
2. IEEE Journals 
3. Springer 
4. Elsevier (Science Direct) 
5. Oxford University Press 
6. Pergamon-Elsevier Science Ltd 
7. Cambridge University Press 
8. Wiley- Blackwell 
9. Blackwell Publishing 
10. John Wiley & Sons 
11. Institute of Engineering and Technology (IET) 



12. Biomedical Central Ltd 
13. MIT Press 
14. Indiana University Press 
15. American Meteorological Society 
16. American Physiological Society 
17. American Society of Microbiology 
18. American Chemical Society 
19. American Institute of Physics 
20. IOP Publishing Ltd. 
21. Massachusetts Medical Society 
22. IOS Press 
23. Princeton University Press 
24. Society of Industrial and Applied Mathematics 
25. Proceedings of National Academy of Science of the USA 
 
In addition to the above, SCI/SSCI or SCI expanded indexed journals not 
included in the above list having impact factor equal to or more than five (5) 
shall be considered for Category III. 
The candidate must have major contribution either as a First author/Second 
author or Corresponding author. 
 
5.3 The candidates who wish to be considered for weightage in the screening 

test should mention the same in the online application form. In case the 
weightage in the screening test is claimed, necessary documents in support 
of the claim should be submitted alongwith the printout of the online 
application form. 

5.4 The additional weightage granted to the applicants as stated in preceding 
paras shall be added to their respective score in the screening test for 
preparation of final merit test. 

5.5 The candidates shortlisted from the screening test, as per the applicable 
criteria and those who have been exempted from the screening test shall be 
called for presentation and interview on the dates notified at the University 
website. 

5.6 All communications shall be sent through e-mail on the registered email-
Id’s of the applicant. 
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