
 

Course title: Applied Physics-I

Course code: ECA XXX No. of credits: 4 L-T-P: 40 -10 -20 Learning hours: 70

Pre-requisite course code and title (if any): N/A

Department: Sustainable Engineering

Course coordinator: Dr. Ramkishore Singh Course Instructor:

Contact: ramkishore.singh@terisas.ac.in

Course type: Core Course offered in: Semester 1

Course description

This interdisciplinary course provides a foundational understanding of classical mechanics,

electromagnetism, quantum mechanics, and solid-state physics, with a focus on their applications in energy

systems and modern computing technologies. Students will explore the dynamics of mechanical systems,

principles of electric and magnetic fields, and the behavior of materials at atomic scales. Emphasis is placed

on semiconductor physics, electromagnetic wave propagation, and quantum phenomena that underpin

energy conversion processes, electronic devices, and computational hardware applications. It provides both

theoretical foundations and practical laboratory experience to develop a deep understanding of physical

phenomena and their applications.

Course objective

Through this course students should be able to:

• Understand and apply the principles of classical mechanics

• Analyze electrostatic and magnetostatic phenomena using vector calculus and integral

theorems.

• Explore the foundational concepts of electromagnetic theory, including Maxwell’s equations

and their physical implications.

• Grasp the basic principles of quantum mechanics

• Develop an understanding of solid-state physics, including band theory, semiconductors, and

charge carrier dynamics.

• Connect theoretical concepts to practical energy-related applications.

 

Course contents 

Module Topic L T P 

1 Classical Mechanics:  

Review of Newtonian Mechanics In Rectilinear Coordinate System, Rigid Body, 

Translational and Rotational Motion, Moment of Inertia, Radius of Gyration, 

Kinematics of Rotational Motion About Fixed Axis (Parallel Axis and 

Perpendicular Axis Theorem), Simple Harmonic Motion (SHM), Phaser 

Representation of SHM, Simple Pendulum and Compound Pendulum, Damped 

Harmonic Oscillator- Heavy, Critical and Light Damping, Energy Decay In 

Damped Harmonic Oscillator, Quality Factor. 

7 1  

2 Electrostatics  

Coordinate Systems: Cartesian, Cylindrical and Spherical, Transformation of 

Coordinate Systems, Gradient of a Scalar, Divergence and Curl of a Vector; Line 

Integral, Surface Integral and Volume Integral, Gauss Divergence Theorem and 

its Applications, Stokes Theorem and its Applications, Charge Distribution along 

Line, across Surface and Over Volume, Gauss’s Law and its Applications, 

Electric Field Due to Uniformly Charged Infinitely Long Wire, Electric Field 

Due to : Thin Infinite Plane Sheet, Infinite Parallel Sheets, Uniformly Distributed 

Charged Spherical Shell and Non-Conducting Charged Solid Sphere, Working 

and Principle of Potentiometer and Wheatstone Bridge. 

8 2  

3 Magnetostatics 

Bio-Savart Law and Its Application, Magnetic Field Due to Current Carrying 

Conductor, Magnetic Field at the Centre and at the Axis of Circular Coil Carrying 

Current, Magnetic Flux, Gauss`s Law in Magneto Statics, Ampere`s Circuital 

7 2  
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Law and its Applications, Magnetic Induction Due to Long Linear Conductor, 

Magnetic Field Due to Long Circular Cylinder, Equation of Continuity, Concept 

of Displacement Current, Modified Ampere Circuital Law, Qualitative 

discussion of magnetic field in presence of magnetic materials. 

4 Electromagnetic theory  

Scalar and vectors fields, concept of gradient, divergence and curl, dielectric 

constant, Gauss theorem and Stokes theorem (qualitative), Poisson and Laplace 

equations, continuity equation, Maxwell electromagnetic equations (differential 

and integral forms), physical significance of Maxwell equations, Ampere 

Circuital Law, Maxwell displacement current and correction in Ampere Circuital 

Law, Impedance, Poynting vector and Energy density in EM waves. 

6 2  

5 Introduction to Quantum Mechanism:  

Prerequisite of Quantum Theory, Concept of Black Body Radiation, Wien’s 

Displacement Law, Rayleigh Jeans Hypothesis, Planck`s Hypothesis, Wave 

Particle Duality; Photoelectric Effect; De-Broglie Hypothesis; Experimental 

Evidence of Matter Waves (Davisson-Germer Experiment), Compton Effect, 

Uncertainty Principle and its Applications. 

5 1  

6 Solid State Physics:  

Free electron theory (Introduction), diffusion and drift current (qualitative), 

fermi energy, Weidmann Franz Law, Bose Einstein and Fermi Dirac Statistical 

Distribution Function, theory of solids -formation of allowed and forbidden 

energy bands, concept of effective mass - electrons and holes, Hall effect (with 

derivation), semiconductors and insulators, fermi level for intrinsic and extrinsic 

semiconductors, direct and indirect band gap semiconductors, Concept of 

Doping in Semiconductors, P-Type and N-Type Semiconductors, Carrier 

Concentration, Electrical Conductivity and Mobility of Charge Carriers in 

Intrinsic and Extrinsic Semiconductors. solar cell basics 

7 2  

7 Introduction to Electromagnetic Theory 

• To Calculate the Moment of Inertia (M.I) of M.I. Table Using Solid 

Metallic Objects such as Cube, Cone, Cylinder, And Sphere. 

• To Determine the M.I. and Energy Lost Per Revolution of the given Fly 

Wheel by Measuring Time Interval. 

• To Determine the Spring Constant (k) of a Given Spring By Static 

Method. 

• To Determine the Spring Constant (k) of a Given Spring By Dynamic 

Method. 

• Experiments on electromagnetic induction and electromagnetic braking;  

• LC circuit and LCR circuit;  

• Resonance phenomena in LCR circuits;  

• Magnetic field from Helmholtz coil;  

• Measurement of Lorentz force in a vacuum tube. 

  20 

 Total 40 10 20 

Evaluation criteria 

Minor test 1: 15% (at the end of module 2)  

Minor test 2: 15% (at the end of module 4)  

Practical records and performance of practicals: 10% 

Practical exam: 10% 

Major test: 50% (at the end of the semester) 

Learning outcomes 

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

• Understand the principles of energy generation, conversion, and conservation in various physical 

systems. 

• Evaluate energy and momentum flow in electromagnetic fields using the Poynting vector. 

• Relate electromagnetic theory to real-world energy technologies and devices. 



• Analyze electrical circuits and electromagnetic systems relevant to energy applications. 

• Interpret data from energy-related experiments and use it to validate theoretical models. 

• Understand the role of semiconductors and electronic devices in energy systems and computing. 

• Utilize basic quantum and solid-state physics concepts in the context of modern energy 

technologies. 

• Develop problem-solving skills using computer-based simulations and numerical methods. 

 

Pedagogical approach 

A combination of class-room interactions, expert lecture, assignment, tutorial, practical and case study 

Textbooks / References:  

1. Introduction to Quantum Mechanics by David J. Griffiths 

2. Introduction to Solid State Physics: Charles Kittel 

3. Introduction to Electrodynamics By David J. Griffith, Fourth Edition, (2015) 

4. Concepts of Modern Physics by Arthur Beiser 

5. Engineering Physics by A. Nag A. B. Bhattacharya 2021 

6. Physics by Halliday and Resnick 

7. The Feynman Lectures on Physics by Feynman Richard P. 

Additional information (if any): NA 

Student responsibilities 

Adopt peer learning and knowledge sharing within the class, attendance, feedback, discipline: as per 

university rules 

Course prepared by: 

Dr. Ramkishore Singh 

Course Reviewer(s): 

1. Prof. Zishan Husain Khan 

               Department of Applied Sciences & Humanities, Faculty of Engg. & Tech 

               Jamia Millia Islamia, New Delhi 

2. Prof. Atul Sharma 

               Department of Sciences and Humanities 

               Rajiv Gandhi Institute of Petroleum Technology,  

               Jais, Amethi (U.P.) 

 

 


