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1. (20%) (a) The linear electric quadrupole is an arrangement of three charges as in the following Figure (a).
Determine the potential V in terms of g, a, 8, r, and g at an arbitrary point P at a distance r 3>> ¢® from the
quadrupole? (10%)

(b) The two-dimensional quadrupole is an arrangement of the point charge distribution shown in the
following Figure (b). Determine the potential V in terms of g, a, 8, r, and g at an arbitrary point P at a
distance r* >> g3 from the two-dimensional quadrupole? (10%)
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Figure (a): Electrical Quadrupole Figure (b): Two-dimensional Quadrupole

2. (10%) A square capacitor with an edge of a, shown in the following Figure, consists of two conducting
square plates to form a wedge-shaped configuration with a small angel of &. Determine the capacitance of
this capacitor in terms of g, 6, d, and €¢? (10%)
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Figure: A Square Capacitor

3. (20%) (a) A finite line charge of length 2L carrying uniform line charge density p is coincident with the
x-axis, shown in the following Figure (a). Determine the electric field intensity at a point P? (10%)
(b) A direct current / flows in a straight wire of length 2L shown in the following Figure (b). Determine the

magnetic flux density B through the vector magnetic potential at a point P located at a distance r from the
wire in the bisecting plane? (10%)
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Figure (a): A Finite Line Charge Figure (b): A Current-carrying Straight Wire
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4. (25%) In a lossless dielectric, for which its intrinsic impedance 1 = 60, relative

permeability u,. = 1, a magnetic field intensity, where the permittivity of free
space €5 = (3—:—11) x107° F/m and permeability p, = 4mx1077 (H/m)

H = —0.1 cos(wt — 2) @, + 0.5 sin(wt — 2)a@, (4/m)
a) Find its angular frequency w and relative permittivity €, (10%)

(
(b) Find its corresponding electric field E. (15%)

5. (12%) A uniform electromagnetic plane wave propagates in seawater with
frequency f = SMHz. The constitutive parameters of seawater are relative
permittivity €, = 72, relative permeability i, = 1, and conductivity o = 4
(S/m).

Find its attenuation constant, phase constant, intrinsic impedance, phase

velocity, wavelength, and skin depth. (2% each)

6. (13%)
A conducting bar slide freely over two conducting rails as shown in the following
figure. Calculate the induced voltage in the bar(between P and Q).

(@)  Ifthe bar slides at a velocity © = 20a, m/s and the magnetic flux density
B = 4x107%a, Wb/m?) (7%)

(b) If the bar is stationed at y = 8cm and the magnetic flux density
B = 4x1073 cos(10%t) @, (Wb/m?) (6%)
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