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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What are the sources of electromagnetic fields?

A 4 uC positive charge is located in vacuum at P, (8, -2, —4) and a 5uC

negative charge is at P, (1, —4,2). Find the force vector on the negative charge?

Find the polarization in a field of E = 10,000 V/m in polysterene having
relative permittivity of 2.5.

Express dielectric boundary conditions.
What do you mean by energy density?

What is the relation between magnetic field intensity and magnetic flux
density?

State Faraday’s law.
What is motional emf?
Define skin depth.

What is a Poynting vector?
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PART B — (5 x 13 = 65 marks)
Find the divergence of the field D given in cylindrical coordinates

D = 2r.cos? ¢, +8r® sin 2d,;+ 4z sin’ 43, .

Or
Derive the expression for electric field intensity due to a continuous

surface charge.

Derive Poisson’s and Laplace equation.

Or

If there is a potential difference of 1000 V between the two points
A(O, 1, 0),and B(O, 2, 0). in an electric field near a high voltage electrode,

find a point C(0,C,0)such that V=500V and the electrode is an

infinitely long line on the z-axis.

State Ampere’s law. Using Ampere’s law, derive the expression for

magnetic field intensity due to a circular current loop. (3+10)
Or

(@  Write short note on magnetic materials. C))

(i) Distinguish between scalar and vector potentials. 4)

(iii) Derive Lorentz forte eélliatibn." S - ()

Derive Maxwell’s equations in differential and integral forms.

Or

Discuss the relation between field theory and circuit theory.

Derive the expression for the wave parameters namely velocity, intrinsic
impedance, propagation constant when the medium is a pure dielectric

material.

Or

Derive the wave equation for a conducting medium.
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PART C — (1 x 15 = 15 marks)

(1) Two wires carrying current in the same direction 500 A and 100 A
are placed with their axis separated by 5 cm. Calculate the force
between them. (5)

(1) In a cylindrical conductor of radius 5 mm, the current density
J =10e® " A/m?2 varies with distance from the axis. Find the total
current I. (10)

Or

In free space D=D, sin(wt+ ﬂz)a_,;. Determine displacement current

density and magnetic flux density.
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