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Principles of Communication Systems (EE 450)
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Second gxamination
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{' QL The modulatmcr s1gnal m(t) = cosQZOOOm‘) is used to modulate a carrier: c(r) 2 COS(SOOF*IO"‘ t) in
order to /g_e_nf_r_%e an M 51dc—band SSB modulated swnal - :

1-1.The spect‘!zm_:t of the modulated si gnaI will have deltas at frequencms (m )
ay3% ' ° b)801,800 c) 802,800 €) 392,402

1-2. The average power (m Watts) in the upper side band is . .,5
> o ; :
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—-94: 1-3. Ifthc modulated signal is applied fo a coherent detector where 1ts local oscillator supplies the signal
- ¢, (t) = c0s(800.04 7 +10°£), then the frequency components at the output of the detector is
a) 1 kHzgV . b) 1020 Hz ' c) 20 Hz )40 Hz |
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1-5. The quadrature component of the modulated signal is } SR N
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- The frequency multiplication ratlos are'n =5, n, =13, the output at the '\BPM is 2 NBFM with modulation
index B =0.1 and unity amplitude, and the BPF in the mixer is designéd to select the difference between its

input requencies. If the signals 2t the output of the frequency multipliers and the mixer are unity amplitude,
then

. 2-1.The bandwidth of the FM signal at the output of the first frequ u/l”c; lier using Carson’s rule is
2) 10 kHz b) 5 kHz c)ZOkHZ ﬁ?lﬂ.ﬂz] " e) 12_5kH_z

2-2.The power (in Watts) in the lower side band at the output of the first frequency multiplier-is_
a)0.5 b) 0.0956 c)0 ~d)0.2978 ) ﬁooga ‘\
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003 kHz at the dutput of the first fi= quency multiplier is

' *& 2-3. The 1 power (in Watts) in the side frequen
g d)0 e) 0.2423 .

2) 0.5 " b)0.9385
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+7b) Draw ablock dlagram to generate s(t) based on its m-phaae and quadrature components..

(3 poinis) '
W c) If £ SOOkHz draw the amphmde spectrum of the modulated signal (]S ( f)l) (3 pomt.s') _
v} d) The moduIat d signal, 5(f) is put through a coherent detector with its 1m llator genetatmg
: ‘the’ 51gnal cos[2x(f, + fo)t]. Derive an express*on for the output of the coherent detector.

(3 pomts) '
v ¢} Howwould modify s(z) such that an envelope detector can be used recover the message s:gnal

m(ﬂ form the modulated signal s(¢) ? (3 pomz‘s)

' Q2.A. smuscndal message mg:ual m(t)=A_ Cos\zrg" ) was used to genera*e the FM modulated signal

.s(t) 2 ces[27c * 10 i+ 0 5 sm(ZOOOnr)]

o8 | bk‘ﬁ == JlcHz

L3 The ﬂcquency deviation in. 5(¢) has a value of :
- 4 : | bﬁ’—"-— k 265
iv)999kHz: V) 1001kHz AR =

b) The transmission bandwidth using the 1% ruleis K N 'Y Ny B
1) 2kHz ii) 1 kHz iil) 8 kHz v) 6 kHz
¢) The power in the side bands frequencies within 5(z) is

) L762wW  i)2zw iv) 1.56 W v) 1.062 W
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1")0829W ii) 1.762W ' iii)2W
2 The transrmssmn bandmdth accordmg to Ca‘son 5 rule is
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W)lkI-Iz v)akHz

" The separatlon between ad_]accnt side frequencies is

- e) It s(t) is put throu,h an ideal band pass filter wﬂh center frequency of 1 M"Hz and bandwidth of
11
2 <,

3 kHz, t_hen the signal at the output of filter will have a bandwidth of -

/ The modulated signal 5(t) is put through a system With frequency response H{f ) =\ 2nf
then through an envelope detector to recover the message signal. If 4, =1, which. of the
followmg frequency sensmvﬂyg A will not resalt in envelope distortion n of the recovered signal:

i) 2x10°

i) 1 Kz

iv) 3 kHz

iii) 2x10° -

[l TABLE A6.5 Table of Bessel functions®

v)41Hz |
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