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[10 points] Find the expression for the mutual inductance between the rectangular loop and the infinite line current

as shown below.
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[20 points] The volume charge density inside a sphere of radius a is p, = p, [1 ——2—), where p, isaconstant.
a

(a) Calculate the total charge.
(b) Determine electric intensity field E and potential ¥ outside the sphere,
(c¢) Determine electric intensity field E and potential ¥ inside the sphere,

(d) Find the maximum of E and the corresponding position.
[10 points] The circuit shown below exists in a magnetic field B =40cos (3077 —3y)a, mWb/m?>. Assume

that the wire connecting the resistors have negligible resistances. Find the current in the circuit.
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[10 points] An antenna radiates in free space and the magnetic field is
12sinf

¥
[10 points] A grounded metal sheet is located in the z= 0 plane, while a point charge Q is located at (0, 0, a).

H=

€Os (erx 108 —ﬁr)ag mA/m . Find the corresponding E in terms of 5.

Find the force acting on a point charge —(Q placed at (a, 0, a).
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6. [20 points] Given that E, =10a, — 6a, +12a, V/m in the figure shown below, find (a) polarization vector

P, in medium 1, (b) electric field E, in medium 2 and the angle E, makes with the y-axis, (c) the energy

density in each region.

Medium 1 gl = 35‘0

N

Medium 2 £, = 4_55‘0

7. [10 points] Refer to the lossless transmission line shown below. () Find reflection coefficient I'; and VSWR.

{b) Determine input impedance Z,, at the generator.
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8. [10 points] The dimension a of a parallel-plate waveguide with a dielectric of & =4¢, and z=p, is3cm.

Determine the propagating modes for a wave of frequency 6000 MHz.
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Some formula for your reference:
-9
& = iF/m ty =47 %1077 H/m
36m
In ¢ylindrical coordinates:
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op K p Og oz ox oy Oz
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