
 

 

Physics-II (Gr-B) 

Code: PH 301 [For CSE and IT] 

Contacts: 3L 

Credit: 3                                                                                      Total no. of lectures:  33 L 

                                                                                                                                                                    

 

Module 1: Electricity and Magnetism (8L)  

Module 1.01: Electrostatics   

Gauss’s law in integral form and conversion into differential form, Equation of continuity, Extend to 

Poisson’s & Laplace’s equation, Application to parallel plate, spherical and cylindrical capacitors 

(equivalent 1D problem).                                                                                                              3L                         

 

Module 1.02:  Magnetostatics:  

Lorentz force (concept in Hall effect-), force on a small current element placed in a magnetic field. 

Biot-Savart law- non existence of magnetic monopole, Ampere’s circuital law, Magnetic vector and 

scalar potential.        3L     

                                                                                 

Module 1.03:  Electro-magnetism & Electromagnetic theory  

Faraday’s law, Concept of displacement current, Maxwell's field equations with physical significance, 

wave equation in free space, transverse nature of electromagnetic wave.                    2L                             

 

 

Module 2:  Quantum Mechanics-II, Quantum Computation and Communication (12L) 

 

2.01: Quantum Mechanics-II 

Formulation of quantum mechanics and Basic postulates- superposition principle, orthogonality of 

wave function, expectation value; operator correspondence, Commutator. Measurements in 

Quantum Mechanics-Eigen value, Eigen function, Schrödinger’s equation as energy eigen value 

equation.          4L           

                                                                                          

Application of Schrödinger equation – Particle in an infinite square well potential (1-D and 3-D 

potential well; Discussion on degenerate levels), 1D finite barrier problem and concept of quantum 

tunnelling (solve only E<V0).                  3L   



 

 

 

2.02: Quantum Computation and Communication 

The idea of  n- dimensional vector space, use of 'bra-ket' notation, matrix representation of bra & kets; 

basis, Hilbert space; Pauli matrices.         2L 

Idea of qubit  and examples of single qubit logic gates- Classical bits, qubit as a two level system; Bloch 

vector, Pauli gate, Hadamard gate, Phase shift gate, Quantum circuits related to Quantum gates.          

3L                 

                      

Module 3: Statistical Mechanics (6L) 

 

Module 3.01: Basics of Statistical Mechanics:  

Concept of energy levels and energy states. Microstates, Macrostates and thermodynamic probability,  

MB, BE, FD, statistics (Qualitative discussions)- physical significance, conception of bosons, fermions, 

classical limits of quantum statistics, Fermi distribution at zero & non-zero temperature, Concept of 

Fermi level.     4L  

 

Module 3.02: Applications of Statistical Mechanics: 

Fermi level in metals, total energy at absolute zero and total number of particles. Fermi level for 

intrinsic and extrinsic semiconductors (pictorial representations on temperature dependence  and 

doping concentration viz. p type, n-type).          2L 

 

        

Module 4: Storage and display devices (4L) 

 

Different storage and display devices-Magnetic storage materials, Hard disc (examples related to 

computers compared with semiconductor storage viz. Pendrive), Optical storage-CD, DVD, Blu-ray 

Disc.                                                                                                                                                                                                                                                                                                                                                

Operation and application of CRT, Liquid crystal display (LCD), LED, Plasma display, Thin film transistor 

display).                                                                                                                          4L 



 

 

 

 

 

 

Module 5: Physics of Nanomaterials  (3L) 
 

Reduction of dimensionality, properties of nanomaterials, Quantum wells (two dimensional), 
Quantum wires (one dimensional), Quantum dots (zero dimensional); Application of nanomaterials 
(CNT, grapheme, electronic, environment, medical).                              3L    

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paper Name: PHYSICS-II Lab   Paper Code: PH 391 [for CSE & IT]             Semester: 3rd 

Duration: 3 Hours/Week*                            Full Marks: 100            Credits: 2 

Teaching Scheme:                                    Practical: 3 hrs/week    

Examination Scheme (Practical): End Semester Exam: 60            Internal Assessment:40 

*At least 7 experiments to be performed during the semester 

__________________________________________________________________________________ 

Experiments on Module 1 -Electricity magnetism 



 

 

1. Study of dipolar magnetic field behavior.   

2. Study of hysteresis curve of a ferromagnetic material using CRO.   

3. Use of paramagnetic resonance and determination of Lande-g factor using ESR setup.  

4. Measurement of Curie temperature of the given sample.  

5. Determination of dielectric constant of given sample (frequency dependent).  

6. Determination of Hall co-efficient of a semiconductor and measurement of  Magnetoresistance of a 

given semiconductor 

 

Experiments on Module 2:  Quantum Mechanics-II (6L) 

7. Determination of Stefan’s radiation constant.  

8. To study current-voltage characteristics, load response, areal characteristics and spectral response 

of photo voltaic solar cells & measurement of maximum workable power. 

9. Measurement of specific charge of electron using CRT.  

10. Determination of band gap of a semiconductor.   

 

**In addition to regular 7 experiments it is recommended that each student should carry out at least 

one experiment beyond the syllabus/one experiment as Innovative experiment.  

 

Probable experiments beyond the syllabus: 

1. Determination of thermal conductivity of a bad conductor by Lees and Chorlton’s method. 

2.  Determination of thermal conductivity of a good conductor by Searle’s mothod. 

3. Study of I-V characteristics of a LED. 

4. Study of I-V characteristics of a LDR 

5. Study of transducer property: Determination of the thermo-electric power at a certain temperature 

of the given thermocouple.                                     
 


