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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.
6. Strictly no mobile phones are allowed.
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Good luck
Coordinator & Instructor Secl & Sec2 : Dr. Ali H. Mugaibel
Instructor Sec3: Dr. M Abdul Haleem,

Lab Coordinator & Instructor Sec4: Dr. Azzedine Zerguine,




Problem 1: (10 points)

A. Find the power , rms value, and energy of the shown signal (show steps) (3 points)
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B. Choose the correct answer (only one) (1 point)
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1. For AM signals the envelope detector can be used if the modulation index > 3.14

\2; Vestigial Sideband (VSB) is more bandwidth efficient compared with double side band
suppressed carrier.

3. The root mean square value (rms) equals to the square of the power.
4. Hilbert transform, m(f), of a signal has double the power of m(¢).
5. Single Sideband (SSB) can never be demodulated with envelope detector.

C. In Vestigial Sideband (VSB), if H{w) is the filter used at the modulator, and H,(w) is the
filter used at the demodulator, write a relation for H,(w) in terms H{w) (1 point)

o Asowe A comign dwqueMuC)M e
tta(es) = /E['h Covove) + by (oo e )]

D. For the signal g(¢) shown in the Figure, sketch the 51gna1 -2g(6-1) (3 points)
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frequency of the Intermediate Frequency (IF) stage is 455 kHz, what is the local oscillator
frequency at the mixer (frequency converter)? (1 point)

I+ 455 = |12 085 lC\'\é

F. An AM superheterodyne receiver , What is the image station for the channel centered at 850 AHz
(1 point)
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Note
You have to write the limits of the frequency otherwise the answer is not correct
w =<2 pi B
Where B the bandwidth of the original mesage


Problem 2: (10 points)
1. The QAM modulator is shown in the Figure. Complete the figure by drawing the demodulator in

the provided space. (2 points)
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2.The Fourier transform (FT) of a function g(t) is given by G(a)) = I g (t)e‘f“”dt . (8 points)

(a) Find and sketch the Fourier transform G(w) of the gate function g(f) given by X ():J x
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(b) A signal having the form of gate function as in (a) is passed through a filter with fre’f]uency
response as in Fig. 1. Write down and sketch the frequency spectrum of the output signal.
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Figure 1.

(c) The impulse response of a filter is defined as the Inverse Fourier transform (IFT) of the frequency
response. Find the impulse response of the above filter [Hingif the Fourier transform of g(?) is G(w),

then the Fourier transform of G(¢) is 2 = g(-w) 5 Scakig beoperty &M)(“‘>§ G(C" ) 1
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1) Problem 3: (10 points)
1. An amplitude modulated (AM) signal is given by p.ndf)=[4+m(f)]cosw,t, let m(f)= uAcoswnt.

For u =0.75, find the power efficiency. (3 points)
b Bpanct) = KcaSos t ¥ ,uA CoSipt oS S &
Si‘a)‘m o el

=3 3ea) )

9 + CGS@(,‘-CJM ).t]
ConN power = A 2

(VY 2 Y " ‘Z.
feteny = B0) AL ot
Ky + k= 2 24 0 7T
2. For the multiplexing system shown in the figure e 22 /2) //
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a.  Sketch signal spectra at points a, b, and ¢. (3 points) , B
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"ok b. What must be the bandw1dth of the channel? (i.e. what is the total bandwidth at point c),
compare with the bandwidth required if the two signals were transmitted using QAM (1 point).

c. Design an efficient receiver to recover signals m;(f) and m(t) from the modulated signal at

point c. Note: No bandpass filter can be used. (3 points)
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