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PCEE 4302

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

What does gradient of scalar field signify ?

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

Define electric dipole moment. Give its unit.

Give an application of Gauss’s law.

Define Laplacian of a scalar.

What is the value of the permeability of free space ? What is its unit ?
Define scalar magnetic potential. Give its unit.

What is the meaning of V-B =0 ?

What is the significance of characteristic impedance ?

What is Poynting vector ? What is its significance ?

Derive an expression for the electric field intensity due to an infinite sheet
charge. 5

Derive the expression for the total energy in an electrostatic field. 5
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3. (a) Deduce Gauss'’s Law from Couloumb’s Law.
(b) Explain the term potential gradient and establish the relation E = -V V/.

4. (a) Deduce the Biot Savart Law from Ampere’s Circuital Law.

o o o1 O,

(b) Establishtherelation V x H =J.

5. State Ampere’s Circuital law in differential form for the general case of an
arbitrary magnetic field. How is it derived from its integral form ? 10

6. (a) Show that the displacement current in the dielectric of a parallel plate
capacitor is equal to the conduction current in the leads. ’ 5

(b) State and explain Maxwell’'s equations for time varying fields in integral form.

5

7. A 6580 MHz uniform plane wave is propagating in a material medium of
¢, = 2.25. If the amplitude of the electric field intensity is 500 V/m and the
material is assumed to be loss less, find (i) the phase constant, (i) the wavelength
in the medium, (iii) the velocity of propagation, (iv) the intrinsic impedance,
(v) the propagation constant, (vi) the amplitude of the Magnetic field intensity. 10

8.  Write shortnotes on any two : 5x2
a

b

Electric field due to continuous charge distribution

Biot-Savart's law

(a)
(b)
(c) Plane waves in loss less dielectrics
(d)

Maxwell's Equation.
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