S.72-1140 Transmission Methods in Telecommunication Systems
Closed-book Exam on Wednesday 21.12.2005

1. a) Consider matching of a communication channel withR, =30Q, L, =10 nH, R, =10Q and C, =1nF.

Describe goodness of matching as a function of frequency. Is there a frequency where matching is
optimized?

1 b). Calculate the BER as a function of SNR at the output of the matched filter for the eight-point
constellation illustrated in the figure below.
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2. Consider the (3,2) block code 000, 110, 011, 101. (a) What is its minimum Hamming distance?
(b) How namy errors it can detect / correct? (c) Write down its generator matrix. (d) Is this a
systematic code? If not, change its generator matrix such that it is!

3. A communication system has the average modulating signal power of ¥ = —:12— , message bandwidth

of W =10 kHz , channel noise power spectral density of 7=10" -g-,- and the transmission loss of L =
Z

10 dB. Determine the average transmitted signal power S, required to get post detection SNR = 40
dB when the modulation is (a) SSB and (b) AM with the modulation indexes x=1 and x#=0,5.

4 A block diagram of an indirect FM transmitter is show in the figure below. Compute the
maximum frequency deviation Af* of the output of the FM transmitter and the carrier frequency f,

if f,=200kHz, f,, =10.8MHz, Af, =25kHz, n, =64, and n, =48 .
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5. a) HDB-3 coding is used for the bit train 011000000011. Sketch the RZ-pulse train.

b) A NRZ-coded base band signal is transferred in a cable, which attenuation is 20 dB/km. In a
receiver the level of the white Gaussian noise is 150 fW. The error probability in the receiver is 2 -
108, Calculate the maximum length of a cable when the transmitted power to the cable is 16 dBm.
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