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Note: all numbers must have at least 3 digits of accuracy. Grades will not be
awarded without rigorous description or mathematical proof.

1. Assume the vector function .Z(xzy,z) =3x2y3%-x3y%p, Y
where £ and y are the unit vectors in x and y 2|[preresmmrmnsssaenesesy
directions, respectively.

(a) Find gSZ -di around the triangular contour

shown in Figure 1. (10%) 1
(b)  Evaluate f (VxA)ds over the triangular area.
(10%) S
() Can A be expressed as the gradient of a 1 2
scalar? Explain. (5%) Figure 1
2 Assume a plane wave E(xy,z)=(31€ +E y)?)ej(“x*?’” 1s propagating in a source-free

free space (&, ).

(a) Let 7 be a unit vector pointing to the propagation direction of the plane
wave. Find 7. (5%)

(b) Find E,. (5%)

(¢)  Find Hxy,z1f). (10%)

(d) Find the frequency. (5%)

As shown in the Figure 2, a spherical cavity of radius a is located inside a

spherical conducting sphere of radius b. The distance between the centers of the

two spheres is ¢. A static point charge Q is located inside the cavity at a

distance d to the center of the cavity. Determine the following.

(a) The total charge Q_ on the inner surface of the conducting sphere. (5%)

(b)  The total charge Q, on the outer surface of the conducting sphere. (5%)

(c) Let the origin be at the center of the conducting sphere with a spherical
coordinate system (R,8,9). Let the voltage at infinity be zero. Find the
voltage V_ (R,8,p)outside the outer surface of the conducting sphere.
(5%)

(d)  Let the origin be at the center of the cavity with a spherical coordinate
system (R',0',¢'). Find the voltage V, (R',8/,0/)inside the cavity. (10%)
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Figure 2

A transmission line has the following parameters:

R=2Q/m, G=0.5m0/m, f=1GHz, L=8nH/m, C=0.23pF/m.

(a) Calculate the characteristic impedance. (5%)

(b) Calculate the complex propagation constant. (5%)

(c) If 1 Watt power enters into this transmission line, after one guided
wavelength, how much power is dissipated in the transmission line?
(5%)

(d)  Ifthe transmission line is terminated to a 100Q load, what is the
reflection coefficient at the load? (5%)

(e) What is the reflection coefficient at a distance of one wavelength away
from the load? (5%)



