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(1) Short Answer Section (20 points)

(@) —— (1) (2) (3) (4)
List 4 ways to describe charge distributions in space. Each answer should have different
units.

(b)

In the linear scale, VSWR can never drop below a value of .

()

Electric field start on positive charges and end on negative charges.

(d) (1) (2)
What are the two units often used for reporting attenuation constant values, «, on a
lossy transmission line?

(e) (1) (2)
If a lossless Z; transmission line were connected to a purely resistive load and had a

VSWR of 3 (linear scale), what are the two possible values for the load resistance in
terms of Zy?

(2) Sinusoidal Transmission Lines: Below is an ideal 200 volt sinusoidal source connected
to a pure inductor via a 1.25\ transmission line. Write the phasor-form solutions for o(z)
and i(z). What is the VSWR for this line? (30 points)
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(3) Transmission Line Solutions: Below are sets of possibly invalid transmission line so-
lutions for voltage and current. If the solution pair is valid, simply write “valid”. If not,
explain why the solution pair is impossible for a linear transmission line in terms of basic
physical properties (i.e. intrinsic impedance, pulse shape, attenuation, velocity of propaga-
tion, etc.) No credit will be given for purely mathematical answers. (20 points)

(a) v(z,t) = 100cos(27ft — z) + 50sin(27 ft + 2)
i(z,t) = bcos(2mft —z) —5sin(2nft + z)
(b) 0(z) = 200exp(—580z)
i(z) = (5—3j)exp(—j80z)
(c) 0(z) = TTexp(—[7+5j]z) + 55exp (—[7 — 5j]z)
~ 7 . 55 )
i) = Lo (-lT+51) - 2 exp (-7 -51)2)
(d) v(z,t) = T5exp (—[t—2]*) + T5exp (—[t + %]2)
i(2,t) = exp(—[t—2z]?) —exp (f[t + %]2)



(4) Conical Charge Dipole: A biconical surface of charge is defined by the regions 6 = 45°,
0 = 135°, and r < 0.5m. The upper cone has a positive, uniform surface charge density
of +pg and the lower cone has a negative, uniform surface charge density of —pg. Derive
an expression for calculating the electrostatic field E for point on the xy plane due to this
charge distribution. Simplify as much as possible without evaluating the final integral(s).
(30 points)
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Formula Sheet

2 Zra—Z
il Reflection: I'y, ¢ LG 0

==z Transmission: 1+ 1T
A ’ Zra+ 2o be

Phasor Transform: A cos(27ft + ¢) — Aexp(jd)

Reverse Transform: & — Real {Z exp(j27 ft)}

v(z,t) = V*f (t - i) +V7yg (t + i) 9(z) = VTexp(—yz)+ V™ exp(+72)

— ~ + -
) = B2 -Gg(i+2) ) = Hexn(-y:) - Y ew(+r2)

Z1, + jZytan D
Zo + jZ5, tan BD

y=a+jB=(R+jwL)(G+ jwC)  Zin=2

VSWR = “imax _ LT

min 1— T

F=QE Point Charge at the Origin: E(F’) = if

4der?

Charge B = / )7 —7)dL // W7 —7)d /// V(7 —7)dV
. . . r
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