£

i Y : 3 A 2 i il Y
| ) AL
| atzmeg BARA W s P mmrmasan
s ;E}E?"ﬁ; - -
#a FLANELSEE ey s T BE D A HaRE[SEE] m#az

1. Determine true or false for the following nulls and give a brief explanation.
{a) ?’[‘E’x?}={}. where :? is any veclor in space.
(b) V2 (VI')=0, where V is any scalar in space.
{_c}?xt?-?} =0, where q is any vector in space.

(dy¥ - (VI"y=0. where V is any scalar in space.

. -
(£} V- (Vx d)=10, where

There is a hole on a charged () metal sphere shell.

in the center of the hole.

A is any vector in space.

Please find the electric field
Note that the hole is negligible in size.

E~?

1. Determine the resistance between two concentric spherical surfaces of radii R,
and R (R,<R2), assuming that a material of conductivity o=0,(1- ix"é} fills

the space between them. {Note: Laplace’s equation for V does not apply here)

; A toroidal core has a rectangular cross section defined by the surfaces R=2cm

! (radiug). R=3cm, z=4cm, and z=5cm.  The core material has a relative
permeability of 60.  If the core is wound with a coil containing 10000 turns of
wire, find its inductance.

5. A kind of liquid solution at frequency v = 8x10f Hz has permittivity e=80ey,
permeability p=jpa, and resistivity p=0.20 - m. What is the ratio of
conduction current to displacement current?
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6. A lens made of glass with refractive index 1.6 has a focal lens of 0.5 m in
air. What is the focal length in water? The refractive index of water is
1.333.
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What is the origin of rainbow? Consider the geometry of a parallel beam

of sunlight striking a spherical rain drop, prove that here are actually two

rainbows. Show your reasoning by drawing a picture.

8. Two equal sources radiate a wavelength . and are separated a distance

A/ 4. There is a phase difference §u= n/ 2 between the signals at source. [f
the intensity of each source is I, show that the intensity of the radiation

pattern is given by I = 471 [cos’ ;{i +sin &)}, where #is the angle of
observation.

9. Light of wavelength 4 in a medium of refractive index 1 is normally
incident on a thin film of refractive index 12 and optieal thickness 1/4

which coat a plane substrate of refractive index n3. Show that the film is a

perfect anti-reflector (reflectivity is zero) if (i2)P=mmns.

10. A step-index optical fiber shown below has a central core of index n;
surrounded by a cladding of index nz where nz2 < m;. From Snell’s law,
prove that the condition for the total internal reflection is:

siné, <+fn] —n; for light incident from air (refractive index = 1).




