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1. Given an electric Beld E = (+1)&, + {(x-1}4,+ 24, find the electrical potential -
at the point P» with respect to the point £y, in which
(&) P22 (2, -2, -1} and Py : (0, 0, D); (10%)
() P2: (3.2, -1) and Py : (-2, -3, 4). {10%)

2. Considering 2 coaxial cable with outer radius @ and inner radius 5, find the
magnetic field enerpy per unit length between the inner conductor and outer
conductor if the current in the inner conductor is I The dielectric material between
the inner conductor and outer corductor is non-magnetic. (20%)

3. Prove that the ratio of conducting current and displacement current i a parallel
conducting plate capacitor is g/me, in which o and & are the conducting coefflcient
and permittivity of the material between the plates, respectively, and o is the
angular frequency of the electric field between the plates. (10%)

Hint: Assume the eleciric field to be E= E,cos{wi).

4. (2) Write down the Maxwell equations in a source free and homogensous
medium (10%) '

() Derive the following wave equaticns from the Maxell cquations in (a). {10%)
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Hint: ¥xVxd= V(V-.—E]—-VZE

{¢) Drive the x-polarized electric field of a plane wave propagating in z direction
from (b). {10%)

{d) Derive the magnetic ficld corresponding to the electric field in (c). (10%)

(e} Write down the electric and magnetic fields in {c) and {d) for a 106.0 GHz plane
wave with relativity permittivity ¢ = § and relativity permeability .= 1. The
peak amplitude of ike electric field is 0.1 Vim. {10%)

Hint: The wave impedance in free space is 377 . The units of the fieids must be

indicated. 1 0 3 g 51



