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Problem 1 (20 Points)
A capacitor is formed by two coaxial conducting cylinders, along the z axis, separated by a dielectric. The outer
and inner radii of the dielectric are b and a, respectively. Find the capacitance per unit length, C, if the relative

permittivity of the dielectric is given by &, =2 + p, where p is the distance from the z axis.

Problem 2 (20 Points)

Medium 1isat z<0 with s =2y, and ¢ =4¢,, while medium 2isat z>0 with M, = i, and

&, =& . The interface, z =0, between these two mediums contains both a current density .;_’, =a,(4/m)
and a uniform surface charge density p, = 75, (V' /m), where £, =8.854x10" (Farad / m) . The static
electric field intensity and static magnetic field intensity in medium 1 are E=a+ 2a,-a,(V/m) and

H,=3a,+3a,+24_(4/m). Find the electric field intensity and the magnetic field density in medium 2.

Problem 3 (20 Points) For a uniform electromagnetic plane wave defined by
E=[43,+E,a,+(2+j5)a, ]/ ™) gnd [ = (H,a,+H,a,+H,a,)e/ "5,
where B, , H , H, , and H_are all independent of x, y, and z , determine

(a) the components E, H_H,  and H_ , assuming that =y, and &= By

(b) the wavelength and frequency, and (c) the wave polarization.
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Problem 4 (20 Points)
(a) Plot a simple Smith chart with constant normalized resistance circles of r,=0,0.5,1.0,and 2.0.

(b) Plot a simple Smith chart with constant normalized reactance circles of x,=-2,-1,-0.5,0,0.5,1, and 2.

(¢) Plot a simple Smith chart with the loci of |Z,|=0.5, 1, and 2.

(d) Plot a simple Smith chart with the loci of x, /¥, =-2,-1,0, 1, and 2.

(e) The position of a load Z, on a Smith chart normalized to Z,is at Point A. If this load Z, is now connected
to the end of a (3 / 8) A transmission line of Z; , and the input impedance at the other end of the line is

called Z, . How do you find Z,, on the Smith chart from Point A?

Problem 5 (20 Points) The electric field of a particular mode in a parallel-plate air waveguide with a plate
separation of 5 cm is given by E, (y,z) =10e/***’ sin(407z) (V / m).

(a) What is this mode?

(b) What is the operating frequency?

(c) What is the wave impedance looking in the guiding y direction?

(d) What is the highest-order mode, with the same operating frequency and polarization,

that can propagate in this waveguide?




