Lecture 4- Channel Impairments

Exercise 1: A 10dBm signalisapplied to one end of a 50 ohm

co-ax cable at frequencies of 1, 10 and 100 MHz. At the other

end you measure voltages of 7, 4 and 0 dBm respectively. Plot Pi A '—ldeM
the amplitude of the transfer function of the channel formed N

Rt =

by this cable. Show dB on the vertical axis and log of frequency
on the horizontal axis.
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Exercise 2: How much power would a signal transmitted at
the edge of the 3 dB bandwidth passband have compared to
the the power it would have if transmitted at the frequency
with the lowest loss? What would be the ratio of the voltages?
What if the bandwidth was defined as the 6 dB bandwidth?
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Exercise 3: A 100m transmission line has a velocity factor of d

A Y - —
0.66. Plot the phase response of the cahle over the frequency A 7

A S
range 0 to 6 MHz. N
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Exercise 4: A telephone line is being used to transmit sym-
bols at a rate of 300 symbols/second. If the group delay must
be less than 10% of the symbol period, what is the maximum

allowable group delay?
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Exercise 5: The input to a non-ideal amplifier is the sum of
two sine waves at frequencies of 1 and 1.2 MHz. What are the
frequencies of the harmonics of these frequencies? What are
the frequencies of the third-order IMD products?

\/\a(rwor\(r,s q(zr (MHZ . ZMHy’ 3/‘4\"73 y ...
| -2 /"H"‘if 2.u Mﬂ;_) 36/’4‘, v

:12
xn 'p\ im ‘(z N
N
~ |
'(z:l-l + 1
-

RN




Exercise 6: A sinusoidal signal is being transmitted over a
noisy telephone channel. The voltage of the signal is mea-
sured with an oscilloscope and is found to have a peak voltage
of 1V.

Nearby machinery is adding noise onto the line. The volt-
age of this noise signal is measured with an RMS voltmeter as
100mVrms. The characteristic impedance of the line is 6000}
and it is terminated with that impedance. Why was an RMS
voltmeter used? What is the signal power? What is the noise
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power? What is the SNR?
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Exercise7: Whatarethe units of Nassumingthe units above?
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Exercise 8: A line amplifier for a cable TV system amplifies the —B — \00 2 =54 - qL\ 3
range of frequencies from 54-1002 MHz. The amplifier has a

gain of 30 dBand a noise figure of 3 dB. If we connecta 75Qre- (O \oa (t\ = 3dR

sistor (the input impedance of the amplifier) to the input how Lo (,0(0,\ = 32
much power will we measure at the output of the amplifier?
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Exercise 9: What are the units of ¢?
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Exercise 10: The output of a noise source has a Gaussian (nor-
mally) distributed oq‘tﬂ_tit voltage. The (rms) output power is
20mW and the output impedance is 100Q). What fraction of
the time does the output voltage exceed 300mV? Hint: the
variance (0”) of a signal is the same as the square of its RMS
voltage.
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