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1.  An annular, disc of radius a carries a uniform surface charge density p;, as

EEFEH

shown in Figure 1 Determine the electric field E(z) in the vacuum at
any point on the z axis. (15%)

2. Find the magnetic flux density B(z) at a point on the z axis of a circular
loop of radius b that carries a direct current / in the vacuum, as shown in Fig. 1
Figure 2.  (15%)
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3. A cylindrical capacitor consists of an inner conductor of radius a and an
outer conductor of radius 5. The space between the conductors is filled with :
a dielectric of permittivity &, and the length of the capacitor is L.
Determine the capacitance of the capacitor. (15%) Fig. 2

4. Two large parallel conducting plates are separated by a distance d Ve, ' :I

and maintained at potentials 0 and ¥, as shown in Figure 3. The

vacuum region between the plates is filled with a continuous id ;
distribution of electrons having a volume density of charge i | *
p=p,(d-y)d, where p, is constant. Determine the potential at Fig. 3

any point between the plates. (20%)

5. A uniform plane wave with the electric field E=&_E propagates in a lossless simple medium
with the relative permittivity £, =8 and relative permeability g =1 in the +z-direction. Assume
that £ is sinusoidal with a frequency 100 (MHz) has a maximum value of +107 (V/m) at
=0.5(s) and z=1(m). Write the instantaneous expression for the magnetic field H for any ¢ and
z. [Hint:e, =107°/367 (F/m) and p, =4z x107" (H/m)] (15%) -

6. Given E‘,.(z,t):&x48cos(108t-Blz)(V/m) in air that impinges normally on a lossless medium
with £,=2.25, pp=1 in the 2220 region, determine the transmitted magnetic field A, (z,1).
(20%)
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