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(1) A spherical charge distribution is given by

2 .
p=py(l-"5).  (r<a) -;
1

p=10, (r=a)

(a) Calculate the total charge Q=17 (5%)

(b) Find the clectric [ield intensity & and ihe poteulial ¥
outside the charge disiribution, (5%)

(¢) Find £ and ¥ inside. (5%)

(d) ¥here is the maximum valuc of £ ? (5%)

(2) A long wire of radius a carrics a current / and is surrounded by
a long hollow iron cylinder. The imner radiud of the cylinder is
b and the ouler radius c.

(a) Compute the flux of B inside a section ol the cylinder !
meters long. (5%)

(b) Find the equivalent current density on the inner and outer iron
surfaces, and [ind the direction of the equivalent currents
relative to the current in the wire. (5%)

(c) Find the eguivaient current density inside the iron. (5%)

(d) Find # at the distauces r>¢ [ron the wire. liow will this
value be affected if the iron cylinder were removed 7 (5%)

{3) Show that both the normal and tangential components of the vector
potential A are continuous across the interface belween two
media if the currents are constant. (10%)

(4) In general, the electric field and the magnetic [ield are
discontinuous at a boundary between two different media and
at a surlace which carries charge density ¢ or cutrent densily
K.
(a) ¥rite down the integral lorm of Maxwell cquations. (10%)
(b) Deduce the discontinuities of the [ields . (15%)

(8) For a monochromatic plane wave in free space has Lhe anpl i tude
of the electric lield F,, angular frequency o, and phase angle
zere. I the clectromagnetic wave is traveling in the negative
y-direction and polarized in the x-direction,

{(a) ¥rite down the electric and magnetic [iclds. (10%)

(b) Calculale the energy density stored in Lhe wave. (5%

(vc) Calculate the encrgy flux density transported by the electro-
magnetic field, (5%)

(d) Calculate the momentum density stored in ihe wave. (5%)




