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. (18%) The electric field of a uniform plane wave is given by

E = E, cos(e — f2)d, +3E, sin(af — )i, Vim

(a) Find the associated magnetic field 1.
(b) Find the instantaneous Poynting vector.
(¢) Find the time-average Poynting vector.

. (20%) Consider current I flows from z=-o0 to a point charge Q(t)

located at the origin along a infinitely long straight wire on z-axis.
Current 0.2/ flows from the point charge Q(t) to z=w along the
wire on z-axis. Find the line integral of & along a circular path of
radius a lying in the xy-plane and centered at the point charge.

. (20%) An isotropic dielectric material is characterized by

D [ = 40PN
D,¢=|z, &, O0RE
D,j {0 0 ofl&

For E=Ed, +Ej , find the value of EJE, for which D is
parallel to E. Find the corresponding effective permittivity for the
case.

- (20%) An infinite plane sheet lying in the z=0 plane carries a

surface current of density
J, =cos(6xx10°a, A/m

Region 1 (z>0) is free space, whereas region 2 (z<0) is a perfect
dielectric of e=4g), p=y1,. Find the electric and magnetic fields in
each region.

. (22%)

(a) (5%) Briefly describe the phenomenon of polarization in a
dielectric material.

(b) (5%) What is the skin effect of a material medium for the
electromagnetic wave?

(c) (6%) What is displacement current? What is different between
displacement current with current due to flow of charge?

(d) (6%) What is the domain and domain wall motion ina
material?
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