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The purpose of this midterm exam is to assess your mastery of the fundamental techniques
used to analyze transmission lines.

Answers should be short and to the point. Use sketches to explain your solution as required.

Clarity, conciseness, and presentation all count. Solution = Intuition (strategy) + Execution
(calculation). Make both explicit.

1. E = E,sin(wt — Bz) § in free space. E, has units of volts per metre. Given Maxwell’s

equations in point form, find and give the name of the quantity, and the units of, and the
expression for: ‘
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2. The parameters of a certain transmission line operating at w = 27 x 108 rad/s are

L=2.0uH/m, C=5.56 pf/m, G=0 pS/m,and R=2.59 x 10-3 Q/m. B NEEY L)
accounts for
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d F 1nd the total attenuation in both Np and dB of a 10-metre length of this
transmission line. [5]
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3. A0.15 GHz signal is applied to a 10-m-long 75-Q coaxial line terminated in a composite
load consisting of the parallel connection of two 50- lines of lengths 0.5 m and 1 m,

each terminated in a 50-Q resistance. All lines are lossless with €, = 2.2. See the figure
below.
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a. Find the phase velocity and wavelength on the main feedline. [5].
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b. Find the effective load impedance at x ='0. [;]-\\)~\ "
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c. Use a Smith Chart to determine the length €, of a shuiit ”sth;)rt;circuit stub that will
produce minimum VSWR on the feed line. The stub should be as close as
possible to the load. [5] F
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. Use a Smith Chart to determine the connection point x,of a shunt short-circuit

stub that will produce minimum VSWR on the feed line. The stub should be as
short as possible. [5] '
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e. What are the two main disadvantages of a single-stub matching network? [5]
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4. A quarter- W&V&S@CUOH of transm1ss1on line is used to match a 75 Q loa /0 2300~ Q i
transmlssmn line! ‘Use a Smith Chart to determine: ’ e

a. The characteristic impedance of the quarter-wave section. [5]
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c. The Voltage reﬂection coefficient on the quarter-wave section [5]
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e. What are the principal advantages and disadvantages of this matching technique?
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Chapter 10 — Transmission Lines

The purpose of this midterm exam is to assess your mastery of the fundamental techniques
used to analyze transmission lines.

F Answers should be short and to the point. Use sketches to explain your solution as required.

Clarity, conciseness, and presentation all count. Solution = Intuition (strategy) + Execution
(calculation). Make both explicit.

1. E = E,sin(wt — Bz) § in free space. E, has units of volts per metre. Given Maxwell’s

\ equations in point form, find and give the name of the quantity, and the units of, and the
expression for: '
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2. The parameters of a certain transmission line operating at w = 2m x 108 rad/s are

L=2.0uH/m, C=5.56 pf/m, G=0pS/m,and R =2.59 X 1073 Q/m. gt~ NERY Lt
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enpi 5&? W & Sketch the equlvalilt circuit and explain the physical significance of each circuit -
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b. Findy, a, B. [5]
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c. Find A, v, and Z. [5] :
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d. Find the total attenuation in both Np and dB of a 10-metre length of this
transmission line. [5]

[ ol ® 2,159 xiome Np/im

oA = 1BFE %1075 d By
/ *@%‘“ 2452 w10 Np |

\ , T )

Az LBIT2I0-YdB

e. Find the operating frequency and the physical length of a quarter wavelength of
this line. [5]

Fr 0% He jouHE 2 _ pasin

v —_— < N 4 = 2 wm
N i . o _ -4 =N

IF THIS wepe im*““‘

e =3 émmea,i ﬁaé“’%ﬂ
u-«fw\ma N, 2 2 gﬂ@sga&*?i

(2w [T = 2.0 radim
,,:?f_ Padel Vot )

- 3 waf %L}w
i,-(%"n v. #M“Ne"
enera iy shored

bedewresn the canduchors

F= 10842 = |oputiz



3. A 0.15 GHz signal is applied to a 10-m-long 75-Q coaxial line terminated in a composite
load consisting of the parallel connection of two 50-Q lines of lengths 0.5 m and 1 m,
each terminated in a 50-Q resistance. All lines are lossless with €, = 2.2. See the figure
below.
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b F1nd the efiectlve load 1mpedance at x = 0. [5]
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c. Usea Smlth Chart to determme the length £, of a shunt short-c1rcu1t stub that will
produce minimum VSWR on the feed line. The stub should be as close’as |
possible to the load. [5] b
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t-‘ d. Use a Smith Chart to determine the connection point x, of a shunt short-circuit

stub that will produce minimum VSWR on the feed line. The stub should be as
short as possible. [5]
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e. What are the two main disadvantages of a single- stub matching network? [5]
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4. A quarter—wav&sgctlon of transmission line is used to match a\ 75 Q 10 _”g/to a 300 Q %
transmlssmn line: ‘Use a Smith Chart to determine:

a. The characteristic impedance of the quarter-wave section. [5]
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c. The Voltage reﬂectlon coefficient on the quarter-wave section [5]

/ - 2 &ﬁ’
N(a)=(T, o @j;{%& =0, W& j( A}

e g,

TN
44‘”%, D

2 ( z2-0.333 j —x
f,ﬁ”w d. The reflection coefficient at the load. [5] ,
' ' S
/ rﬁ% - é’“&:‘é? ‘l - — — ::,"":g :ﬁfii.-?#l;:i)
f i 22« & é‘ ‘3 225- ’ S —

e.  What are the principal advantages and disadvantages of this matching technique?
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