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Answer all questions and budget your time.

Closed books

Closed notes (two pages of equations allowed)

No crib nofes

No headphones, cell phones, or pagers. Make sure your cell phone is off, otherwise 20%
will be taken of the exam grade.

* No hats
+ No guests or visitors during exam.
» See attached equation sheets.
* Relax and take a deep breath !!
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Problem 1
The electric field traveling in a lossy nonmagnetic medium is given by
E=0.5¢"sin(x10°r - 20x)a: Vim
Determine the following:
I. Direction of propagation: (4) . ‘G "
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4. Relative dielectric constant of the medium (4) 3 u = 3 C
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Problem 2
A signal generator has an impedance Z, = 25 € is connected to a lossless transmission line with
characteristic impedance Z, = 75 Q as shown in the figure below.

750 _
Vg = 20 cosiwi-807 ) &840 T 1250
© <
z= -4 z=0
Determine the following:
{a) Phasor form of generator voltage signal (4) ~ 60 '\f '
= 20¢C a

\"35
12.5 ~T5 = O<245

{b) The load reflection coefficient T : (4) T-_ = _ﬁ%——ﬁ%
ot HE =12 O
{¢) The generator reflection coefficient I'g: (4) [ g ~ ?;_; + 715
(d) Input impeda.nnezi.aladistmmtlm awnyﬁ-umtheload? (4} f"' é—g’-’ ,_-’; = "%
‘!‘_ LT = ol
~ f:.‘}].g ‘waﬁf’ ;_,L f._;l'
' 5

(e) Th: input voltage Vi, at a distance A/4 away from the load (4) A

v . i %)
vl‘" = ;]f_.n _ 1495 . w08 [80R

= .z, 45 tias 34

(f) The voltage standing wave ratio: VSWR (3)
4 1235 = 5 = /- 67

VSR = : s
( =f Tel o-75 4



Problem 3
A long coaxial lossless transmission line uses a dicleetric material with £, =4and has a
characteristic impedance Z, = 50 . The TL is connected to a time domain reflectometer (TDR)
that is matched to the TL. The TDR applies 2 volt step signal to the TL with different load
impedances al the far end. The TDR display plots are shown in figures (A), (B) and (C)
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Problem 4

The voltage and current phasors on a lossless transmission line are given by
Vilz) =100 e/ + 50" g

1,(z)=2e M _ 4

Determine the following: + [/
: =40

(a) Reflection Coefficient T (4) f Vo, T =ieo Vi p/ f_ Vt‘?
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IF-_: 'Ep.. =
lee

U;+:: fel= !/
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(b) Characteristic impedance Z, (4) _I_"P: . i = i/fi‘ hh »
5

(¢) The incident-voltage wave in time domain V(1) (4)
Vilzt)= (oo (B (wi-ped#E

(d} The incident-current wave in time domain i'(r) (4)

L) = 2 clwt-fiT)

{e) The instantaneous power carried by incident wave P'(r) (4)

Pér= (). 114) = 200 CostwWi—RR)

(f) The net average power delivered to load P (5)

g % _—,
P = el r1#)=12 (1~ 0.35) = 75
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