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Instructions:
1. This is a closed-books/notes exam.
2. The duration of this exam is one and half hours.
3. Read the questions carefully. Plan which question to start with.
4, CLEARLY LABEL ALL SIGNIFICANT VALUES ON BOTH AXIES OF ANY
SKETCH.
. Work in your own and show your steps
. Strictly no mobile phones are allowed.

Good luck

Dr. Ali Al-Shaikhi, Dr. Saad Al-Ahmadi, and Dr. Ali Mugaibel




Problem 1: (10 points)

A. For FM Radio the message bandwidth is 15 kHz, the maximum deviation in an FM broadcast
system is 75 kHz, find the deviation ratio, and estimate the bandwidth of the FM signal.
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B. The carrier frequency of a certain VSB signal is 10 kHz, and the baseband signal bandwidth
is § kHz. The VSB shaping filter is shown in the figure below. Sketch the output filter Ho(f)
required for distortionless perfect reception? Show number on both axes. (2 points)

\——L*r‘r_— A0 oeceq :[ xS Hf)
R ',Pluu:) "—1______ 0. 625 :Il/'"e) 11,5
S Kz £ iz

b

ne

el N '{ o> . ,

—d - | 5 7 E—-\ ["3:] i 9 10 11 13 i’
C. Sketch the block diagram of the PLL. Where do we take the output if the PLL is used for

carrier acquisition? Where is the output if the PLL is used for FM demodulation? (2 points)
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D. Given the angle modulated signal Xgm(#) = 10 cos (2rx10° £ + 20 cos 10z 7), for the message
m(1)=-100 sin (107 £). Is Xgm(?) @or PM? Find the value of k i.e (k, or k) (2 points)
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E. The concept of super-heterodyne receivers is used for both FM and AM receivers. If the

_ I H intermediate frequency for FM=10.7 MHz, what is the frequency of the image station for FM
’\f' =2 N Bahrain Holy Quran station 106.1 MHz? (1 point)
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F. Compare the bandwidth of Stereophonic FM modulated signals with monophonic FM

modulated signals? The maximum deviation in an FM broadcast system is 75 kHz.
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Problem 2: (8 points)
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The indirect FM generator (Armstrong) scheme shown, consisting of 5 stages as shown in the
figure, stage 1 is the output of the NBFM modulator:
a) Find the values of £.,; and Af; for i = 1, 2, 3 and 4 . What should be the centre frequency, fos
of the BPF. Assume up conversion is used in the mixer. Also assume that the filter is wide
enough to allow the up converted signal to fully pass. Show your steps then fill the table

below. ( 5 points)
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b) Determine the bandwidth at cach stage. Assume m(¢) is of bandwidth 15 kHz. (3 points)
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Problem 3: (6 points)

USB-SSB signals, g, (?) = m(t) cos(w.t)—m,(f)sin(a.t) , is applied to system shown below. The
spectrum of the message, m(¢) is also shown
(a) Sketch the spectrum of the signal at each points (a and b). (3 points)
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(b) Write the simplified time domain expression of the signal at each point (a and b). (2 points)
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(c) What is the Tunction of this system? (1 point)
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Problem 4: (6 points)

Before FM demodulation we usually have a hard limiter. The hard limiter is made of two blocks
what are they? and what is the function of each? ' (2 points)
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Although FM requires larger bandwidth than AM, FM is widely used. Why? Mention two distinct

advantages of FM over AM? (1 point) ‘
| \ . @ Eacha \/\3@_ R - w"‘g
' v’ ¥ e
D reaarby do von hineamivy Sz oz (8W)
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Sketch the PM signal for the following message assume f.=1 Hz and kﬁn/ 16 rad/V.
Show your steps and all important values.JSketch 1o scale i ki’ (3 points)
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