Faculty of Engineering and Technology
Department of Electrical and Computer Engineering
Second Semester, 2018/2019
COMMUNICATION SYSTEMS, ENEE339
Second Exam, April 30, 2019
Time Allowed: 80 Minutes.
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Question# | SOC | Max Grade Achieved
1 15
2 20
3 10
4 10
Total b5

Opening Remarks:

¢ This is a 80-minutes exam. Calculators are allowed. Books, notes, formula sheets, and other aids are not allowed.

You are required to show all your work and provide the necessary explanations everywhere to get full credit.
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Problem#1 [15 Points]

Answer each of the following questions with True or False

e

D j ) A diode, capacitors and resistors are used to build a simple envelop detector,

D0 F )

)
W)

s
6 )
n T
8 T )

N =)

Over modulation occurs when the modulation index is less than one

The frequency of the carrier of AM modulator should be much greater than the message
bandwidth

The maximum power efficiency of Normal Amplitude Modulation is 66.66%.
Bandwidth of DSB-SC modulated signal is less than the Bandwidth of Normal Amplitude
modulated signal.

Envelop Detector and Low Pass Filter are used to demodulate DSB-SC modulated signals.
Coherent detector is used to demodulate DSB-SC modulated signal

The bandwidth of Upper Single Side Band (USSB) modulated signal is equal to the
bandwidth of the Lower Single Side Band (LSSB) modulated signal.

Voltage Controlled Oscillator is used to generate an Upper Single Side Band (USSB)

modulated signal

10X f = ) In Wideband Band FM Modulation, the modulation index is Very small (<<<1).

1) "f‘“ ) The average power of an FM modulated signal is constant.

12)( Tﬁé } To demodulate an FM modulated signal, we use a differentiator, envelop detector and a

capacitor.

13X ”Wfﬂ ) In Super heterodyne receiver, the center frequency of the Band Pass filter is fixed regardless

of the frequency of the signal to be modulated.

14% j; ) In Quadrature Carrier Multiplexing, two message signals are modulated using different

carrier frequency (fc1 and fez).

15)( /f - } Increasing the modulation index of Frequency Modulator reduce the 90% power bandwidth

of the modulated signal,

Page 2 of 7




Problem#2 {20 Points]
The message sign m(t) = 2cos(2n50t)cos(2m100t) along with the carrier signal ¢(t) = 2cos(2w1000t) are

/a lied to a modulator that generates the double sideband suppressed carrier signal s(t)
. 1 a) Determine the bandwidth of m(t) in Hz. : D Y S
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{ (i% ) Determine the time-domain expression of the modulated signal s(t).
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f@ Determine the bandwidth of the transmitted signal in Hz.
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/j “\
{ \;\\j) Determine the power efficiency (7).

\

SV"\., /

e) Plot the power speciral density of the modulated signal s(t).
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Problemi#3 {10 Points]
_Consider the FM modulated signal s(t) = 10cos(27r10!(t + 1.2sin(27100%) + O.GSin(ZnZOOt))

f{;’f a) Find the instantaneous frequency of s(t)
A

@/U = 2T /O F WZ va (2= f:iw( J'}é?" 7)ad ) 7Y (j “ a«,,,w (;,‘F'T" 5, 37 f) ‘.
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“7(* b) Find the peak frequency deviation of s(t).
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Problemii4 [10 Points]
Consider the FM modulated signal s(£) = 10 cos(anOKt + 0.6sin(2m200t))

a) Use Carson’s rule to determine the bandwidth of s(t)

/;;) {j W 7} ( };) gﬁfk 2 (/,j l( /J 200 7 g )](,J A / b Wr//
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b) Find the 98% power bandwidth of s(t).
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