1 (20%)

(a) {8%)Solve the Green function for a spherical shell bounded by 7 = @ and r = b (g < b), and it
can be expressed as

9/ é Virn 9 é 2[+1 1 I>
G(Z,7) = 47?2 Z QJHEl)[l) [ ()QH;?] (7< - C:,,.!<+1 ) (:r"ljl a b;ﬂ) ‘

(b) (6%)Make use of the result in part(a) to calculate the potential inside the grounded sphere
with a uniformly charged ring of radius a which is located on the z-y plane, and total charge (),
and b is the radius of the spheie

(¢) (6%)Calculate the potential inside a hollow grounded sphere with radius b, inside which a
unitormly charged rod with length 2b and total charge @ is placed on the z axis between the
north and south poles of the sphere

2. (20%)Consider the potential in the region, 0 < z < @, y > 0 as shown in the figure, subject to the
boundary conditions that @ =0atz =0andz =a, whil #=Vaty=0for0<z <gand & — 0
for large y.

P

Show that the potential can be expressed as

2V in =
(z,y) = ?taﬂ_l (51 7 ) :

sinh *¥
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3 (20%)Consider a localized charge distribution p(x) that gives 1ise to an electric field E(x}
throughout space

(a) (8%)Show that the integral can be written as :

/ E(X)dg.I:* /ds 17< .' .r
1< R

(b) (6%)Consider that the sphere of radius R completely encloses the charge density o1 the charge
locates all exterior to the sphere of interest, separately. Verily that

| Ex)dz = _P ,
/7<R ( ) 3¢g
and
/ E(x)d®z = —4—”3313(0) :
Jr <R 3

where p is the electric dipole moment.
(¢) (6%)From the results of (b}, show that the dipole field should be written as
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4 (20%) A current distribution J{7} exists in a medium of unit permeability adjacent to a
semi-infinite slab of material having permeability 4 and filling the half-space, z < 0 {(a}
Show that for z > 0 the magnetic induction can be calculated by replacing the medium of
permeability i by an image current distribution, J* . with components,

n—1 u—1 iw—1
#+1)Jz($1y,_Z), (—)Jy(ZE,y,—Z), _(#+1

( gt 1

)’Jz(ms Y, AZ)

(b) Show that for z < 0 the magnetic induction appears to be due to a current distribution
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in a medium of unit permeability

5.(20%) Suppose the yz plane carries a time-dependent but uniform surface current K {(#)é.
where €} is the unit vector along =z axis (a} Find the electric and magnetic fields at a height
z above the plane if

0, t<0,

K0={ 4 130

(b) Show that the total power 1adiated per unit area of surface is
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Some Useful Formulas.
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