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1. Suppose that a inear dielectnc sphere of radius R is uniformly polarized.  The
polarization P is along the z direction (P and z are vector guantities.)
{a) Find the volume bound charge density (3 points)
{b) Find the surtace bound charge density. (3 points)
(c) Find the electric field outstde the sphere. (3 points)
(d) Find the diverpence of electric field at the center of the sphere. {3 points}
(¢) Find the curl of electric field outside the sphere. {3 points)

2. Suppose that a copper sphere of radivs R carmies a charge .
{a) Calculate the cleciric field outside the sphere {5 points)
(b) Find the scatar potential inside and outside the sghere (3 paints)
(<} Find the total energy stored in the system. {5 points)

3. Suppose that an infinitely long Fe-Co-Ni rod of radius R is wiven a uniferm
longitudinal magnetization M, 1. e, the magnetization along the rod axis {Misa
weior quantity. )

(a} Find the volume bound currcnt density. {3 points)

() Find the surface bound current density. (3 points)

(¢} Find the magnetic fieldd inside the rod. {3 points)

(#) Find the curl of magnetic feld outside the rod. {3 points)

(2} Find the vector potential cutside the rod. (5 points)

{f) Find the Laplacian of the vector potential along ihe cod axis. {3 points)
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4. 1famagnetic induction field B is cxpressed by cylindricai coordinate ( r, 8, 2,
two of its components are:
B:=B.rt eos(Imz/ L),
Ex=10
dMoregver, both the electric field E and magnetic induction field B are not
functions of 8. Find B, and Ee. (15%}
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5. Ifthe time-varying factoric  &™ prove the differential cquatians of Hand Jin
conductars to be

Y H = wucH
Vil o= jmpg 7

where o and poare  1he conduciivity and permeability of the conductor
respectively. (15%)

6, Along coaxial cable carcies current 1. The current I flows doswn the sudface of the
mner cylinder of radius a and back alang the auter evlinder of radius b as shown in
the figure Find the energy stored in a section of length 1. (20%4)
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