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Explain (or depicl) and define the (a) phase velocity and (b} group velocity of a wave
packet propagated in a (c} dispersive medium, and (d) describe the impact of dispersion
on ile propagation of such wave packet. (10%)

What are the (a) light speed, (b) wavelength, (c) frequency, and (d) photon energy ranges
of the visible light? {10%)

Prove that a linearly polarized plane wave can be resolved into a right-hand circularly
polarized wave and a left-hand circularly polarized wave of equal amplitude. (10%)

A dielectric rod or fiber of a transparent material can be used to guide light or an
electromagnelic wave under the conditions of total internal refleclion. Determine the
minimum index of refraction of the guiding medium so that a wave incident on one end at
any angle will be confined within the rod until it emerges from the other end. (10%)

The electric ficld intensity of a lineatly polarized uniform plane wave propagating in the
+z-direction in seawater is E = a, 100 cos (107=) (V/n) at z = 0. The conslitutive
parameters of seawater are & =72, g = |, and o= 4 (8/m). (a) Determine the attenuation
constant {2%), phase constant (2%), intrinsic impedance (2%), phase velocity (2%),
wavelength (2%), and skin depih (2%). (b) Find the distance at which ihe amplitude of £
is 1% of its value at z = 0 (8%).

A uniform plane wave (E;, H) of an angular frequency w is incident from air on a very
large, perfect conducting wall at an angle of incidence ¢ with perpendicular polarization.
Find (a) the current induced on the wall surface (10%), and (L) the time-average Poynling
vector in medium 1 (10%).

A uniform plaue wave, propagated in the left-hand diclectric malerial (4, &), impinges
obliquely on a plane interface between two dielectric materials. The material constant of
the right-hand material is (42, &). Derive ihe complete expressions of the fields of the
reflected and iransmitied waves for the parallel polarization case. (20%).
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