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Answer any five questions
All questions carry equal marks
State and explain Coulomb’s law using vector form of Coulomb’s force
expression.
Using Gauss’ law derive expressions for electric field intensity and electric flux
density due to an infinite sheet of conductor of charge density pC/m. [15]

Derive Poisson’s and Laplace equations starting from Gauss’ law.
A parallel plate capacitance has 500 mm side plates of square shape separated by

10 mm distance. A sulphur slab of 6mm thickness with &, =4is kept on the
lower plate. Find the capacitance of the set up. If a voltage of 100 volts is applied

across the capacitor, calculate the voltage at both the regions of the capacitor
between the plates. [15]

Derive an expression for force between two straight long parallel current carrying
conductors. What will be the nature of force if the currents are in the same and
opposite directions?

Derive the expressions for magnetic field intensity due to finite and infinite line.

[15]

Write Maxwell’s equation in point and integral form for good conductors.

A potential field is given as ¥ =100 sin3y cosdz V. Let the point

P (0.1, n/12,n/24) be located at a conductor free space boundary. At point P, find
the magnitudes of, i) ¥ i) E ii)E. iv)Ex Vv)D vi)Dn  vii)ps [15]

Find all the relations between E and H in a uniform plane wave. Find the value of

intrinsic impedance of free space.

Derive the expression for attenuation and phase constants of uniform plane wave.
[15]

Derive the expressions for reflection and transmission coefficients, when a
Uniform plane wave incidents normally on surface of a perfect dielectric.

A uniform plane wave is incident normally on an infinitely thick slab of a material
with 25 V/m electric field. The material has a dielectric constant 4. How much
power penetrates the material slab? [15]

Describe the losses in transmission lines.
Derive the characteristic impedance of a transmission line in terms of its line
constants. [15]

Derive the expression for the input impedance of a loss-less line. Hence evaluate
Zs and Zo
Write about impedance matching and discuss about various matching techniques.

[15]
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