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(1) Two infinitely long coaxial cylindrical conducting surfaces,
have radii @ and b (b>a), carry surface charge densities
¢, and o,, respectively, .
(a) Determine the electric field everywhere. (10%)
(b) Determine thc clectric potential everywhere. (5%)
(c) ¥hat must be the relation between the two surfaces in order
that the eleclric field vanishes for r»>b. (5%)

(2) A point charge @ exists at a distance 4 above an infinite
conducting plane which has a nonzero potential »
(a) Determine the electric potential everywhere. (10%)
(b) Find the surface charge density on the plane. (5%)
(c) ¥hat is the electric force between the charge ¢ and
the conducting plane ? (5%)

(3) An infinitely long wire {n free space carrying a current 7 is at
z=d and a linear medium of permeability p is filled in z<0.
(a) Discuss ihe behavior ol the normal and tangential components of
the magnetic fields B and H at z=0. (8%)
(b) Find the magnetic fields B and & at an arbitrary point. {12%)
(c} Find the force acts on the wire per unit lemgth, {5%)

{4}
(a) Show that the electric field is zero and ilhe magnetic field is
constant in time inside a perfecl conductor. (4%)
(b) Show that the current in a superconductor ( with infinite
conductivity and vanishing 5) is confined to the surface. (G%) |

(5) The electric field £ of a uniform plane wave propagating in
a mediun is given by
E = E [#cos(kz — wt}+ 27 sin(kz — wt + 7/ 4)]

where E, is real,

(a) Find the magnetic field B. (5%)

(b) Calculate the time average of energy density and enerpy

[lux density over one period. (15%)
(¢} Describe the polarization of the wave. (5%)



