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1. A metal sphere of radins R, carrying charge 4, is sterounding bya th:clc
concentric metal shell {inner radius a, outer radius b). The shell carries no net
charpe. _

(i}, Find the surface charge density st R, at a, and at b,

{ii}. Find the electric ficld at r<R and r=h.

(iii). Find the potential at the center, using infinity as a refm pemt.

(iv). Now the outer surface is touched to & gﬁuundmg wire, which lowers its
potentia] to zero, How do you answors to (i) - (7if) change? |

{15%)

2. &pmtﬂchargeQmstsaladlstamcdabuvaanmﬁmtemnduﬂmgplammh
has a nonzero potentiaf V,

(i). Determine the electric potential everywhere.
(ii). Find the surface charge density.on the plane,
(20%) | | |
3. Consider a sphere of radivs R is rotating about one of its diameters with angular
frequency o. :
(7). If it has uniforrm volame l:harge: distribution o, determine the magnetic di pa]e
Inoment.
(it). Fingd the magnetic field at distance far from the spi::cre
(25%)
4. Two long ceaxial solenoids each carry current T but in apposite dlrectmm
The nner solenoid {radius a} has n tums per unit leagth, and outer ons (radius b}
has mtums. Find B énd H in each of the three regions: (1) inside the inner
solenotd, (if) between them, and (jif) outside both. Evaleate (iv) the mutual
inductance and ( v) the enerzy of the system.
(15%)
3. Asspme an clectromagnetic plane wave has the electric ﬁeld,

£ = ERcos(kz —ax) + E, Psin(kzs — o)

where k=w@/¢, c isthespeed of lightand £, £, arereal.

(i). Determine the polarization of the wave and plot the trace of the tipof £ in
o plae ) _ |

(ii). What is the magnetic field of the wave?

{ii1). Calculate the energy density of the wave.



