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(Revised Course 2007-08) EXAMINATION NOV/DEC 2019
Electromagnetic Fields and Waves
[Duration : Three Hours] [Total Marks : 100]
Instructions: 1) Answer any five questions.
» 2) Attempt minimum of one question from each module.
3) Assume missing data if any.
4) Figures to the right indicates marks.
1. a) Derive the expression for transformation of components in Cartesian coordinate [6M]
systems into components in spherical coordinate systems.
b) Given 4 = ya, + (x + z)a,, . Transform vector A into cylindrical coordinate [6M]
systems.
. . . [4M]
c¢) State and explain Coulomb’s law of electrostatics.
4
d) Show that VX (VV) =0 [4Ml
p.5 a) State divergence theorem. Give the expression for divergence in Spherical, [6M]
Cylindrical and Cartesian coordinate systems. N
b) Find gradient of following: [8M]

i) V = p%zcos (D) “
i) W =10rsin?(8) cos(®)

¢) Find the force on a 100uC charge located at (0,0,3)m, if four like charges of 20uC

: [6M]
are located on the x and y axis at +4m.
MODULE-II
3, a) State Gauss’s law. Using the same find the electric flux density due to infinite length [6M]
line charge.
b) Find potential due to a dipole. [6M]

¢) IfV = (x=y+xy+22)V, find E and the electrostatic energy stored in a cube of [8M]
side 2m centered at origin.
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a) A parallel plate capacitor with distance between the plates as 2mm, contains [6M]

dielectric with permittivity € = 4¢€,. The potential difference between the plates is

5V. Suppose the plate at x=0 is at 0V and the plate at x=2mm is at 5V, find V(x)

everywhere.
b) Differentiate between conduction current and convection current. [6M]
¢) Derive the boundary conditions for electric field for the interface between dielectric- [8M]

condyctor interfaces.

MODULE-III

a) Find magnetic field intensity at the center C of an equilateral triangular loop of side [6M]

4m carrying a current of SA as shown in fig. Sa.
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b) State Ampere’s law. Find magneti¢field intensity due to an infinite length long [6M]

conductor carrying current L.
¢) Starting from Faraday’s law derive the Maxwell’s equations in point and integral ~ [§M]

form for time varying fields.
a) Derive the magnetic boundary conditions. [6M]
b) Derive the expression for vector magnetic potential. [8M]
¢) Derive the expression for force between two current elements. [6M]

MODULE-IV

a) Derive the time dependent source free electromagnetic wave equation for electric  [8M]

field intensity.
b) Explain the wave propagation through Lossy dielectric medium. [8M]

[4M]
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Determine f8, a, A, v for rubber at f = 10'°Hz. Givene, = 4,0 = 10716 S/m and
He=1

State and prove Poynting theorem. Give its significance. [8M]

Derive the reflection and transmission coefficient of uniform plane wave for normal [6M]
incidence.

What is wave polarization? Explain Linear polarization. [6M]

>
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