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Instructions : (1) All questions carry equal marks.
(2) Figure on the right side of the question indicates marks to the question.
(3) Symbols have their usual meaning.

1. (a) State and explain second uniqueness theorem. 6
OR

Discuss the method of images for a point charge ‘q’ held at distance ‘s’ above the
infinite grounded conducting plate, find the total charge induced on the plate.

(b) Discuss multipole expansion for the potential due to arbitrary localized charge

T 1 . .
distribution in the power of? and obtain monopole and dipole terms. 6

OR

Two infinite grounded metal plates lie parallel to XZ plane, one at Y = 0, other at
Y = . The left end at X = 0 is closed off with an infinite strip, which maintain at
specified potential V,(y). Find the potential inside the slot.

(c) Answer to any one in brief : 2
. 1 1 - ) .
(i) Show that ¢(x, y, z) = e \ﬁm satisfies the Laplace’s equation.

(i) Write the Rodrigue’s formula of P, (x).

2. (a) State and prove Poynting theorem. 6
OR

Obtain Lorentz gauge condition. Show that the scalar and vector potential satisfy
the same equations.
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(b) Explain Hysteresis. Show that the energy dissipated per unit volume in each cycle
is proportional to the area enclosed by the hysteresis loop. 6

OR
Write a note on Radiation pressure and momentum.
(c) What will be the skin depth for copper having conductivity 58 x 108 mho/m at
frequency 1 MHz (u = 1.26) ? 2
OR
(i)  Write the unit of Poynting Vector.

(i) What is the value of intrinsic impedance of electromagnetic waves in vacuum ?

3. (a) With reference to the origin of refractive index, obtain dispersion relation.

Ne? w2t
n?=1+ 2{1 +—2}

m ey W Wy
Using this relation and with necessary condition, derive Cauchy’s relation. 6
OR

What is the optical resonator ? Explain its role in a laser.
(b) Explain propagation of light in the optical fiber. Obtain the equation of acceptance
angle and show that numerical aperture is not a function of the fiber dimension. 6
OR
Write note on :
(i)  Self focusing phenomenon
(i) Holography
(c) What is the numerical aperture of an optical fiber cable with a clad refractive index
of 1.378 and core refractive index of 1.546 ? 2
OR
(i)  Why laser beam is known as coherent source ?

(i) What is meant by Bose-Einstein condensation ?
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Obtain dispersion relation for transverse oscillation in case of steady applied

magnetic field §a = 0 to the plasma. Derive the relation of group velocity, Vg and

phase velocity, Vph. 7
OR

What are plasma oscillations ? Derive expression of plasma frequency using

continuity equation.

Obtain expression for velocity of Alfven waves in plasma. Give its physical

interpretation. 5
OR

What is diffusion ? Show that in the parallel diffusion electrons move faster than
ions, and in the transverse diffusion electrons escape more slowly than ions.

(i)  What is Magnetic plasma ? 2
(i) What is Pinch effect ?
OR

Compute the plasma frequency (w,) for ordinary gas discharge : n, = 1016 m=3,
e=16x101°C, m=9.1x 103 kg, , = 8.854 x 1012 F/m.

Derive Boltzmann equation for the kinetic theory of plasma and give physical
explanation of each term. 7

OR

Obtain dispersion relation for plasma.
1 of,(v)

'OEI\) | '—‘x'\J
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Ng ov
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Vi
—00

What is Debye length ? Obtain the expression of Debye length using any one
method related to plasma. 5

OR

For the plasma sheath, prove

[a=ng, (;Tm ]
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(c) Compute Debye length for glow discharge plasma with n, =10 m=3, K T, =2 eV,
€,=8.854x 10712 F/m,e=1.6x 1071°C.
OR
(i) Give statement of Boltzmann — H theorem.

(i)  What do you mean by Anisotropic distribution function ?
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