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Instructions:
This is a closed-books/notes exam.

Read the questions carefully. Plan which question to start with.
CLEARLY LABEL ALL SIGNIFICANT VALUES ON BOTH AXIES OF ANY SKET( H
Work in your own.

Strictly no mobile phones are allowed.
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Good luck

Dr. Ali Mugaibel




Problem 1; (1+1+1+1+1+2=7 points)

2. What is the minimum practical length for a GSM antenna (£,=900 MHz, L >4/10)?
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¢. In wave propagation we define skin depth. Explain the relation between skin depth and

frequency. (no need for exact Sformula) — j
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d. For the linear time-variant filter with addit
. input, s(f), the output (1) , the noise #(¢) and the impulse
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ketch, clearly explain the difference between ground wave propagation and sky wave propagation.
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binary input and quaternary output alphabet is shown in the

A communication channel with
on probabilities are shown on the figure.

Figure. The input probabilities and the transiti
a) What is the probability of Y=0.
- - - Y aXO .
el D) = 05%

£ (1) 7 P (r=ofeo ) PO

hat is the probability that X=0 was transmit/teﬁ/? What is the probability

b) I Y=0 is received w]
N [/CVV r/f4 ﬂé‘the ¥=1 was transmitted. | y
P T B (e K
@ )<

T 6.5 X8> 0738
9] -}oé

- gl 7 (V=2 /% )f(X:i)
> Pty = PO
» P 2) ey = ot

Y=0

Y=1

Y=2

A i Y=3

1)




Problem 2: (7 points)
- The figure below displays the waveforms of three signals.

a) Using Gram Schmidt orthogonalization procedure, find and sketch an orthonormal basis for this
set of signals. (use the same order as given) (5 points)

b) Represent the three signals in terms of the basis and show them as vectors in the signal-space
diagram. (2 points)
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Problem 3: (1+1+3+2+4=11 points)
Two signal constellation diagrams are shown in the figure. Let the basis functions b
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a) What type of modulation is used in each casg?

Left diagram: - QAT - ;em ? (ogy Right diagram: :
b) If one of these constellations is used, determine the symbol rate if the desired rate is 90 Mbit/s
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the average transmitted energy per bit, assuming that the signal points equally probable.
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Problem 4: (1+1+4+1+2=9 points)

Consider a white Gaussian noise, w(f) of zero mean and N, Watts/Hz, which is passed through an
ideal band-pass filter of passband magnitude equals to 4, midband frequency £=1 MHz, and bandwith

10 kHz ,
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1) Sketch the transfer function of the ideal filter. W ,__A,/m
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2) Sketch the power spectral density of the filtered noise,
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3} Find the auto correlation of the filtered noise and sketch it. (Show all important values)
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4) Sketch the power spectral density of the in-phase and quadrature components of the filtered
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