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CPEE 5307

Special Examination — 2012
ELECTROMAGNETIC THEORY

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)
(b)

(c)
(d)
(e)
(f)
(9)
(h)
(i)

What does curl of a vector field signify ?

Give the conversion from the rectangular coordinates of a point to its
cylindrical coordinates.

Define Laplacian of a vector.

State Faraday’s Law in differential form.

What is equipotential surfaces ?

What is the value of the permeability of free space ? What is its unit ?
Define electric dipole moment. Give its unit.

What is displacement current ? Give its expression.

What is the significance of characteristic impedance ?

Define radiation resistance of an antenna. What is its significance ?

Derive the expression for the total energy in an electrostatic field. 5
Show that VL%?:O. 5

P.T.O.
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3. (a) Findthe potential and volume charge density at (1, 2, 3) in free space given
4yz

x*+1

5

the potential field V=

(b) Explain the term potential gradient and establish the relation E =V V. 5

4. (a) Adifferential currentloopisin z =0 plane and is placed in a magnetic field
density B Wh/m2. Find the total torque on the loop about the origin at the

center of the loop. 5

(b) Establishtherelation VxH =J. 5

5. (a) Deduce the equation of the propagation of the plane electromagnetic waves
in free space. Show the electric and magnetic vectors are normal to each

other and to the direction of propagation. 6

(b) Derive Vector-Helmholtz equation for wave motion in free space. 4

6. (a) State Ampere’s Circuital law and discuss why and how it is modified to
include the displacement current. 5

(b) State Maxwell’s equation in point form applicable for steady electric and
magnetic field, convert these equations into integral form. Hence modify

static field equation under time varying conditions. 5

7. (a) Derive the expression for the radiation field of current element. 5
(b) Whatis retarded vector potential of an antenna ? Derive the expression of

it. 5

8.  Write short notes on any two : 5x2

(a) Electric Field due to Continuous Volume Charge distribution
(b) Energy in magnetic field

(c) Elliptical polarization

(d) Half Wave Dipole Antenna.
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