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range 0 to 6 MHz.
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Exercise 2: 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 3: Theinputtoanon-ideal amplifieris the sum of two
sine waves at frequencies of 1 and 1.2 MHz. What are the fre-
quencies of the even harmonics of these frequencies? Of the
odd harmonics? What are the frequencies of the third-order
IMD products?
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Exercise 4: A sinusoidal signal is being transmitted over a S ‘V'E}v"
isy teleph h l. The volt f the signal i - ]
noisy elep one [. anne e 'nlm age of the signal is mea oo f.*‘i.h - 1\/ Ny
sured with an oscilloscope and is found to have a peak volt- 9V} ~ ?‘2 <
age of 1V. Nearby machinery in inducing a noise voltage onto 2 VeLAste - | 1an )]
. . . . . . M \J ‘v“ V4 ‘
the line. The voltage of this noise signal is measured with an
RMS voltmeter as 100mVrms. The characteristic impedance of i = (000 .
the line is 60002 and itis terminated with that impedance. Why Bt
was an RMS voltmeter used? What is the signal power? What
is the noise power? What is the E‘:NR? :'l\» %‘ AALA e
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Exercise 5: A line amplifier for a cable TV system amplifies the

o/

range of frequencies from 54-1002 MHz. The amplifier has a

(X1
\

gain of 30 dB and a noise figure of 3 dB. If we connect a 752 re-

\ V)

()
Mo\

sistor (the input impedance of the amplifier) to the input how

7
(A
(A (

¥

much power will we measure at the output of the amplifier?
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Exercise 6: The output of a noise source has a Gaussian (nor-
mally) distributed output voltage. The (rms) output power is
20mW and the output impedance is 100£2. What fraction of
the time does the output voltage exceed 300mV? Hint: the
variance (6-) of a signal is the same as the square of its RMS

-’

(v,X]
[

H

+~

l\" p—

N

I -
S

Yt
i
N—""

voltage.

100
il ——0" \‘ ol
'l/-“;,.‘\ 1| 1008 wm
A, I \ 3 .
| " & o) 6.7
) — Yix 2 ]
] ] ]
S — -
2 IMJ ivpednce 1S |jobSL
/ A L

Ry [ \
=y2 =1 LN

\1
~(
<
o

N




\\ l/a
(W)
A
\
>
—_— -
A\ \}
SN
s d 9 NS, ol — o o0 - T~
. N\
JM. A _7 7&
~ h—— N
S Ip s’ ™~
= | 1o © oo
E 3 [ | p
rl.ﬂ.\ =] v\ \ /2 ft
\ b /_ 0 An« \
! = Y
S Va) N QO
~ —_— . -
(; D N .
A P <1
/T N\ 3\ ™~
v \ \l/ )] - N\~
N \ T\ = m N\
./ \. . - M.o ( .\Mﬂu
\/ Jo L . Vi O
V {.ﬂ: N — \
— —~ 4 v \ 1 -
\\ / . W — \|
/ L. C / /{\ Aw' |.va ~
\ \ N y) ﬁ‘ L XN C
o N v\ L | O -
R \ < S p b A(v
Y - U
] S 'S lw [ 1KY
“ 1L S J W) R
- e \ .iA/ P Y s —_— 0\ N
fy) S IR c_a0 72 = M 0
[ n
Q-U gr— -
Lol 9
3 oL T INRESIL
— rd S /U —
s > S @M o
(
C— O N f/V




