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Answer any TWO questions

1. (a) Onc hemisphere of a hollow metallic sphere of radius R is maintained at a constant potential
W while the other hemisphere is maintained at zero potential, there being an insulation
along the equator. Find the potential inside and outside the sphoere.

[ Given (2n + 1) ]1 P.(z)dz = P, (0) — Py (0]
0

(b) A diclectric sphere of radius £ and-of permittivity ¢q 1s placed in a medinn of permittivity
€. through which passes an cloctric feld £ = 3. Show that (by putting appropriate
limiting values of ¢; and ¢o in the expressions for potential and intensity) if the sphere s
metallic and the outside medium is vacuum, then the cleetric fleld lines are perpendicnlar
to the surface of the sphere.

Marks: 10 4+ 10 = 20

2. {a) Half of the space sandwiched between two concentric metallic spheres of radit £, aud I,
(with f2) < Ry} is filled with a dielectric of permitivity €, and the rest half-space is filled
with a diclectric of permitivity €. A charge +¢ is smeared on the inner sphere and a charge
-q 1s smeared on the outer sphere.

1. Find the surface bound charge densities on the inner and outer spheres.
1. Infer in twe different ways that the volume bound charge deunsity in the space ocenpred
by the dielectrics is zero.
{b) A surface charge of density o = op(sin@ + cos8) is smeared on the surface of a nou-
conducting hollow sphere of radius R, Find the potential at » > I, upto the quadrupole

. ) > (o . .
term, and express all the terms in the torm i",_(,f_l.’j 2y {Hint: You may save timne by resorting
to the principle of superposition.
Marks: (6 + 4) -+ 10 = 20
3. (a) Along the z-axis charges ¢, —2q and ¢ arc placed at z = «, the origin and = = --a respees

tively. Find the quadrupole potential in two different ways:
1. By calculating the quadrupole tensor first and then evaluating the potential,
ii. By dircetly evaluating the potential in termns of derivatives of the menopole potentiad,
{b) A uniform surface charge density o is given on a spherical sheli of radius £ and thsheli is
being rotated about one of its diameter at an angular velocity w.
1. Find the vector potential inside and outside the sphere.
ii. Verify that the boundary discontinuities are obeyad.
Marks: (6 + 4) + (8 + 2) = 20



