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Q2.1 — A transmission line is any structure or media that serves to transfer energy or
information between iwo poinfs.

— Transmission line effécts should be considered when the wavelength of the signal -

" is close to the length of the line (VA > 0.01).

Q2.2 —In a dispersive ttansmission line, the wave speed is a fimction of the frequency
of the wave. The wave speed in a non-dispersive transmission line does not
depend on the frequency of the wave. Multimodal signals will decompose and
become distorted as they propagate in dispersive transmission fines.

Q2.3 - A TEM transmission line is one in which both the electric and magnetic fields are
perpendicular (transverse) 1o the direction of propagation. They usually consist of
two parallel conducting surfaces.

Q24- Thehmped—ebmentc&emtmodelmmmptmtﬂzephymﬂpmc@mm
mm@mlmwascmm&whdlm&msﬂmumsmdardcm
analysis procedures.

R’ accounts for the combined resistance per unit length of the two conductors.
L’ accounts for the inductance of the conductors per unit length.

G accounts for possible carrent flow through the dielectric between the
conductors per umit length.

C' accounts for the capacitance between the two conductors per unii length.

o and 1 are the conductivity and permeability of the conductors, and 6,5, and p
are the conductivity, permittivity and permeability of the dielectric.

‘Problem 2.1 A fransmission line of length 7 connects a load to 2 sinusoidal voltage
source with an oscillation frequency /. Assuming the velocity of wave propagation
on the Eae is ¢, for which of the following situations is it reasonable to ignore the
gamceofﬂkamsmimﬁnemmm&ﬂnm

(@) { —=20cm, F=20%Hz,

(b)) I~50km, f~G0Hz,

©) {=20cm, {600 Mz

@} {=1mm =108 GHz

Solution: Ananmnssmhnezsmgi@k when /A <001
if _(20x 10-2m) % {20x 10° Hz)

i 5

@ 7=3 ol Sk =133 x 105 (uegligible).
# z'f {50 x 10° m) x {60 x 10° Hz)

®) == T 10° m's - =001 ¢ tae).

o L_If_ 20x10-m)x (600x 10° Hz)

© = TX I ok =910 (ponacghigible).
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T Ix 0 mh =033 (aomegligibis).
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