
 

 

Course code Course Name L-T-P - Credits Year of 

Introduction 
EE302 ELECTROMAGNETICS 2-1-0-3 2016 

Prerequisite: Nil 

Course Objectives 

 To develop a conceptual basis of electrostatics, magnetostatics,  electromagnetic 

waves  

 To understand various  engineering applications of electromagnetics 

Syllabus 
Introduction to vector calculus, Electrostatics, Electrical potential, energy density and their applications. 

Magneto statics, magnetic flux density, scalar and vector potential and its applications, Time varying 

electric and magnetic fields, Electromagnetic waves  

Expected outcome .  
The students will be able to:  

i.  Analyze fields and potentials due to static charges 

ii.  Explain the physical meaning of the differential equations for electrostatic and magnetic fields 

iii.  Understand how materials are  affected  by  electric and magnetic fields 

iv.  Understand the relation between the fields under time varying situations 

v.  Understand principles of propagation of uniform plane waves. 

vi.  Be aware of  electromagnetic interference and compatibility 

Text Book: 

1. Nannapeni Narayana Rao, “Elements of Engineering Electromagnetics”, Prentice Hall India 

2. Sadiku M. N. O, Elements of Electromagnetics, Oxford university Press, 2010 

Data Book ( Approved for use in the examination): 

References: 
1. Cheng D. K., Field and Wave Electromagnetic, Pearson Education, 2013. 

2. Edminister J. A.,  Electromagnetics, Schaum Outline Series , Tata McGraw-Hill, 2006. 

3. Gangadhar K. A. and P. M. Ramanathan , Electromagnetic field theory ,  Khanna Publishers, 

2009. 

4. Hayt W. H. and J. A. Buck , Engineering Electromagnetics, 8/e, McGraw-Hill, 2012. 

5. Inan U. S. and A. S. Inan, Engineering Electromagnetics, Pearson Education, 2010. 

6. John Krauss and Daniel A. Fleisch, Electromagnetics with Applications, McGraw-Hill, 5th edition 
7. Murthy T. V. S. A, Electromagnetic field, S. Chand Ltd, 2008. 

8. Premlet B., Electromagnetic theory with applications, Phasor Books, 2000. 

9. S.C.Mahapatra and Sudipta Mahapatra ,Principles of Electromagnetics, McGraw-Hill, 2015 

Course Plan 

Module Contents Hours 

Sem. 

Exam 

Marks 

I 

STATIC ELECTRIC FIELDS: Introduction to Co-ordinate System – 

Rectangular – Cylindrical and Spherical Co- ordinate System – Gradient of 

a Scalar field, Divergence of a Vector field and Curl of a Vector 

field- Their Physical interpretation. Divergence Theorem, Stokes’ 

Theorem. Numerical problems 

6  15% 

II 

Coulomb’s Law, Electric field intensity. Field due to a line charge, 

Sheet Charge and Continuous Volume Charge distribution. Electric 

Flux and Flux Density; Gauss’s law and its application. Electric 

Potential-The Potential Gradient. The Electric dipole. The 

Equipotential surfaces.   Capacitance - capacitance of co-axial cable, 

two wire line. Poisson’s and Laplace’s equations 

8  15% 

FIRST INTERNAL EXAMINATION 



 

 

III 

STATIC MAGNETIC FIELD: Biot-Savart Law, Amperes Force Law.– 

Magnetic Field intensity due to a finite and infinite wire carrying a 

current–Magnetic field intensity on the axis of a circular and 

rectangular loop carrying a current –Magnetic vector potential, 

Magnetic flux Density and  Ampere’s circuital law and simple 

applications. 

6  15% 

IV 

ELECTRIC AND MAGNETIC FIELDS IN MATERIALS-–Electric 

Polarization-Nature of dielectric materials-Electrostatic energy and 

energy density–Boundary conditions for electric fields and magnetic 

fields–Conduction current and displacement current densities–

continuity equation for current. 

Maxwell’s Equation in Differential and integral form from Modified 

form of Ampere’s circuital law, Faraday's Law and Gauss Law 

8  15% 

SECOND INTERNAL EXAMINATION 

V 

TIME VARYING ELECTRIC AND MAGNETIC FIELDS:. Poynting 

Vector and Poynting Theorem – Power flow in a co-axial cable – 

Complex Average Poynting Vector. 

ELECTROMAGNETIC WAVES: Wave Equation from Maxwell's 

Equation – Uniform Plane Waves –Wave equation in Phasor form 

7  20% 

VI 

Plane waves propagation in loss less and lossy dielectric medium and 

conducting medium. Plane wave in good conductor, surface 

resistance, Skin depth, Intrinsic Impedance and Propagation Constant 

in all medium. Phase and group velocity. 

Transmission lines: waves in transmission line –solution for loss less 

lines –characteristic impedance – VSWR – impedance matching. 

Introduction to Electromagnetic interference and compatibility. 

7  20% 

END SEMESTER EXAM 

 

QUESTION PAPER PATTERN: 

 

Maximum Marks: 100      Exam Duration: 3Hourrs. 

 

Part A: 8 compulsory questions. 

One question from each module of Modules I - IV; and two each from Module V & VI. 

Student has to answer all questions. (8 x5)=40 

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 

questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 

 

Part C: 3 questions uniformly covering Modules III & IV. Student has to answer any 2 from the 3 

questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 

  

Part D: 3 questions uniformly covering Modules V & VI. Student has to answer any 2 from the 3 

questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed. 


