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DEPARTMENT OF PHYSICS 
Course Title:  Applied Physics CS stream 

Course Code:  BPHYS/102/202  CIE Marks  50  

Course Type  

(Theory/Practical/Integrated)  

Integrated  SEE Marks  50  

Teaching Hours/Week  

(L: T:P: S) 

2:2:2:0  Exam Hours  03+02  

Total Hours of Pedagogy  40 hours Theory + 

10-12 Lab slots  

Credits  04  

 

COURSE OUTCOMES OF CS STREAM 
 

CO1  Describe the principles of LASERS and Optical fibers and their relevant applications 

CO2  Discuss the basic principles of Quantum Mechanics and their application in Quantum 

Computing 

CO3  Summarize the essential properties of superconductors and applications in Quantum 

Computing. 

CO4  Illustrate the application of physics in design and data analysis 

CO5  Practice working in groups to conduct experiments in physics and perform precise 

and honest measurements  

 

SYLLABUS OF 2022 SCHEME, CS STREAM 
 

Module-1 (8 Hours): Laser and Optical Fibers: 
LASER: Basic properties of a LASER beam, Interaction of Radiation with Matter, Einstein’s A and B 

Coefficients, Laser Action, Population Inversion, Metastable State, Requisites of a laser system, 

Semiconductor Diode Laser, Applications: Bar code scanner, Laser Printer, Laser Cooling. Numerical 

problems. 

Optical Fiber: Principle and structure, Acceptance angle and Numerical Aperture (NA) and derivation of 

Expression for NA, Classification of Optical Fibers, Attenuation and Fiber Losses, Applications: Fiber Optic 

networking, Fiber Optic Communication. Numerical Problems. 

Module-2 (8 Hours): Quantum Mechanics: 



de Broglie Hypothesis and Matter Waves, de Broglie wavelength and derivation of expression by analogy, 

Phase 

Velocity and Group Velocity, Heisenberg’s Uncertainty Principle and its application (Nonexistence of 

electron inside the nucleus-Non-Relativistic), Principle of Complementarity, Wave Function, Time 

independent Schrodinger wave equation, Physical Significance of a wave function and Born Interpretation, 

Expectation value, Eigen functions and Eigen Values, Particle inside one-dimensional infinite potential well, 

Waveforms and Probabilities. Numerical problems. 

Module-3 (8 Hours): Quantum Computing: 
Wave Function in Ket Notation: Matrix form of wave function, Identity Operator, Determination of I|0> 

and I|1>, Pauli Matrices and its operations on 0 and 1 states, Mention of Conjugate and Transpose, Unitary 

Matrix U, Examples: Row and Column Matrices and their multiplication (Inner Product), Probability, 

Orthogonality 

Principles of Quantum Information & Quantum Computing: Introduction to Quantum Computing, 

Moore’s law & its end. Single particle quantum interference, Classical & quantum information comparison. 

Differences between classical & quantum computing, quantum superposition and the concept of qubit. 

Properties of a qubit: Mathematical representation. Summation of probabilities, Representation of qubit by 

Bloch 

Module-4 (8 Hours): Electrical Properties of Materials and Applications 
Electrical conductivity in metals, Resistivity and Mobility, Concept of Phonon, Matthiessen's rule. 

Introduction to Super Conductors, Temperature dependence of resistivity, Meissner’s Effect, Silsbee Effect, 

Types of Superconductors, Temperature dependence of critical field, BCS theory (Qualitative), Quantum 

Tunneling, High- Temperature superconductivity, Josephson Junction, DC and AC SQUIDs (Qualitative), 

Applications in Quantum Computing (Mention). Numerical problems. 

Module-5 (8 hours): Applications of Physics in computing: 
Physics of Animation: Taxonomy of physics-based animation methods, Frames, Frames per Second, Size 

and Scale, weight and strength, Motion and Timing in Animations, Constant Force and Acceleration, The 

Odd rule, Motion Graphs, Numerical Calculations based on Odd Rule, Examples of Character Animation: 

Jumping, Walking. Numerical problems. 

Statistical Physics for Computing: Descriptive statistics and inferential statistics, Poisson distribution and 

Normal Distributions (Bell Curves), Monte Carlo Method. Numerical problems. 

 


















































































































