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B. Sc. I Year BPH-C201 Semester-II 

DSC 2 ELECTRICITY, MAGNETISM & E.M. THEORY  

Total 

Lectures 

Time Allotted 

for End 

Semester 

Examination 

Marks 

Allotted for 

Continuous 

Assessment 

Marks Allotted 

for End Semester 

Examination 

(ESE) 

Maximum 

Marks (MM) 

Total 

Credits 

60 3 Hrs 30 70 100 04 
 

NOTE: The question paper shall consist of TWO sections (Sec.-A, Sec.-B).  Sec.-A shall contain 10 short answer type 

questions of Five mark each and student shall be required to attempt any Five questions. Sec.-B shall contain 8 descriptive type 

questions of ten  marks each and student shall be required to attempt any four questions. Questions shall be uniformly 

distributed from the entire syllbus. The previous year paper/model paper can be used as a guideline and the following syllabus 

should be strictly followed while setting the question paper. 

 

Electrostatics: Electrostatic Field, electric flux, Gauss's theorem of electrostatics. Applications of 

Gauss theorem- Electric field due to point charge, infinite line of charge, uniformly charged 

spherical shell and solid sphere, plane charged sheet, charged conductor. Electric potential as 

line integral of electric field, potential due to a point charge, electric dipole, uniformly charged 

spherical shell and solid sphere. Calculation of electric field from potential. Capacitance of an 

isolated spherical conductor. Parallel plate, spherical and cylindrical condenser. Energy per unit 

volume in electrostatic field. Dielectric medium, Polarisation, Displacement vector. Gauss's 

theorem in dielectrics. Parallel plate capacitor completely filled with dielectric.   (20 

Lectures)                                   

Current Electricity: Electric current and current density, Kirchhoff’s laws and their application to 

Wheatstone’s bridge, Kelvin’s and Mance’s method. Kelvin double bridge, Callender and Griffith 

bridge.               (4 Lectures) 

Magnetism: Biot-Savart's law & its applications- straight conductor, circular coil, solenoid 

carrying current. Divergence and curl of magnetic field. Magnetic vector potential. Ampere's 

circuital law.                (4 

Lectures) 
Magnetic properties of materials: Magnetic intensity, magnetic induction, permeability, 

magnetic susceptibility. Brief introduction of dia-, para- and ferro-magnetic materials. Hysteresis 

cycle, Ballistic method for drawing B-H curve (Anchor ring method).   (6 

Lectures)  
Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law, self and 

mutual inductance, L of single coil, M of two coils. Energy stored in magnetic field. Search coil 

method of measuring strong magnetic field, Rayleigh method to determine the self inductance. Charging 

& discharging of a condenser throgh a resistance, Growth & decay of currents, Principle and working of 

a Ballisctic galvanometer and its applications.          (8 Lectures) 

Alternating Currents: Analysis of a.c. circuits and their phase diagrams, Series and parallel 

resonant a.c. circuits, Q-factor, Power in a.c. circuit, Transformer.       (4 Lectures) 

Network Theorems: Electrical network, Network theorems: Thevenin, Norton, Superposition and 

Maximum power transfer theorems.                      (4 Lectures) 

Maxwell`s equations and Electromagnetic wave propagation: Equation of continuity of 

current, Displacement current, Maxwell's equations, Poynting vector, energy density in 

electromagnetic field, electromagnetic wave propagation through vacuum and isotropic 

dielectric medium, transverse nature of EM waves, polarization.        

 (10 Lectures) 
Reference Books 

 Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education.. 

 Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. I, 1991, Oxford Univ. Press. 

 Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House. 

 University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 

 D.J. Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin 

Cummings. 
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(i) Course learning outcome: 
 

After going through the course, the student should be able to 

 

 Demonstrate Coulomb’s law for the electric field, and apply it to systems of 

point charges as well as line, surface, and volume distributions of charges.

 Explain and differentiate the vector (electric fields, Coulomb’s law) and scalar 

(electric potential, electric potential energy) formalisms of electrostatics.

 Apply Gauss’s law of electrostatics to solve a variety of problems.

 Articulate knowledge of electric current, resistance and capacitance in terms of 

electric field and electric potential.

 Demonstrate a working understanding of capacitors.

 Describe the magnetic field produced by magnetic dipoles and electric currents.

 Explain Faraday-Lenz and Maxwell laws to articulate the relationship between 

electric and magnetic fields.

 Describe how magnetism is produced and list examples where its effects are observed.

 Apply Kirchhoff’s rules to analyze AC circuits consisting of parallel and/or 

series combinations of voltage sources and resistors and to describe the 

graphical relationship of resistance, capacitor and inductor.

 Apply various network theorems such as Superposition Theorem, Thevenin 

Theorem, Norton Theorem, Reciprocity Theorem, Maximum Power Transfer, 

etc. and their applications in electronics, electrical circuit analysis, and electrical 

machines.

 In the laboratory course the student will get an opportunity to verify all the 

above mentioned theorems elaborated above, using simple electric circuits.

 

(ii) Broad contents of the course: 

 

 Vector Analysis

 Electrostatistics

 Magnetism

 Electromagnetic Induction

 Maxwell’s Equation and EM Wave propagation.

 

(iii) Skills to be learned 

 

 This course will help in understanding basic concepts of electricity and 

magnetism and their applications.

 Basic course in electrostatics will equips the student with required 

prerequisites to understand electrodynamics phenomena.

 

  


