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(6) (10%) A magnetization, M, is carried by a long cylinder (radius R). If
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(1) (10%) A beam of light is incident from a medium of refractive index 1.5 to another medium of
refractive 1 as shown in the accompanying figure. The incident angle is 30° and the wavelength
of this beam of light in medium 2 is 0.6 pm. Find the numerical value of

kaz, (k3. being the z-component of the wave vector & in medium 2)

Determine its algebraic sign. O mediom 1
. o, =15
(2) (20%) Repeat problem 1 when the incident angle & = 60°. Also pay mediun 2

= 1
attention to the algebraic sign of ;.. "
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(3) (20%) Consider a waveguide made of perfectly conducting material. The guide is filled with air

first (The refractive index of it is taken to be 1), and let the cut-off frequency of a certain mode
of TE wave is ., (The subscript ca stands for cut-off frequency for air). Now, suppose we fill
the guide with oil of refractive index 1.5. After this change in the guide, does the cut-off
frequency of that particular mode of propagation change? If yes, what is the new cut-off
frequency in terms of the old one .,? [The following formula may help.

& a
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k=i {[EJ -{Ebi] } where & is the wave number of a plane wave of infinite cross

section propagating in an unbounded space all filled with the medium that is in the guide.]

(4) (5%) Does the given electric field (in spherical coordinates) be an electrostatic field? Explain

your answer. E(¥) = —3&[37'4 2smﬂcosgsm¢§+sm9cos¢;§J
v

(3) (15%) The potential at the surface of a hollow sphere (radius R) is ksin®(8/2), where k is a

constant. Find the potential inside and outside the sphere, and the surface charge density. [no
charge inside or outside the sphere]

A [T,
M=( ms’ + n52)¢, where m and n are constants, s is the distance from the ij

axis, and .;;5 is the azimuthal unit vector (¢? =—singx +cos¢y). Find the

- >y
magnetic field, resulting from M, for points outside and inside the T,
cylinder. ‘ 4l "
X - kL

(7) (10%) Write down the Maxwell’s equations (including the displacement current), and give their
names of law, as well as derive the continuity equation (conservation of charge).

(8) (10%) Two individuelly long cables, with radii @ and b (a>b), carry the same uniformly

distributed current, I, in one direction over their circularly cross sections. Moreover, the currents
return along their surfaces, having very thin insulating sheaths. Find the self-inductances per
unit length of these two cables. Which one gets larger self-inductance?
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