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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define Curl of a vector.
Give the gradient relationship between potential and electric field intensity.
State Biot-Savart’s law.
Define vector magnetic potential.
Write the Poisson’s and Laplace equation.

Write down the expressions for boundary field conditions at the interface
between two perfect dielectrics.

What are the different types of inductor coils?

What parameter can be used to differentiate between Ferromagnetic and
diamagnetic materials?

Explain the significance of displacement current.

Compare circuit theory concept and field theory concepts.
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PART B — (5 x 16 = 80 marks)

State and explain :
(i) Divergence theorem 8
(ii) Stoke’s theorem. ®

Or

2
A potential field is expressed by V=-(5£(E—f:‘—i¢) volts. Given a point

Al4m,30°,2m) in free space, calculate :

(@ Potential at point A

(i) Electric field intensity E at a point A,

(ili) Volume charge density at point A,

@v) Unit vector in the direction of potential gradient. (16)

() Derive the expression Curl H = J. {5)
@) Explain the concepts of ‘
(1)  Scalar magnetic potential and
(2) Magnetic vector potential. an
Or
Using Biot-Savart law, derive an expression for inductance per unit

length of a long coaxial cable with radii of inner and outer conductors as
‘a’and ‘D’ (b > a) respectively. 16)

Derive the boundary relations for static electric fields in the general form
acrose a common boundary separated by two different perfect dielectric
media. (16)

Or
A rectangular trough is shown in figure. The voltages at different parts
are shown. There exists insulation between v=0 and v=uv, parts. Solve

Laplace’s equation to find the potential function for the region ingide the
trough. .(16)
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(a)

Derive boundary relations for magnetic fields in the general form across
a common boundary separated by two different magnetic medias. (16)

Or
Based on relative permeabilities how magnetic materials are classified?
Explain them in detail. (16)
State and prove P(.)ynting theorem. (16)
Or

Derive the wave equation from Maxwell's equations for free space, charge
free region. (16)
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