S.72-1140 Transmission Methods in Telecommunication Systems
Closed-book Exam on Tuesday 19.12.2006, 9-12, halls S3 and S4

™. PAL video signal with bandwidth 0 — 5 MHz is digitized using 8-bit AD-converter. What is the
minimum value for sampling frequency and what is the respective bit rate?

2 a. A receiver has bandwidth W, =200 kHz and AWGN level in its input N, =107 F/Mi
z

Received signal level is -102 dBm. Calculate SNR in receiver's input and theoretical maximum
bit rate.

\2 b. Let us suppose that a transmission channel has BER =10~ and bit errors don't depend on
each other. Data is transferred over the channel in packets of 8 bits. Calculate the probability
that in a packet

a) all received bits are in error
b) all received bits are correct
c) there are 2 erroneous bits

3. An angle-modulated signal is described by
X (t) = 10003[%1 oﬁt+o.1sin(1o3m‘)]

a) Consider x_(t) as a PM signal with ¢, =10 and find the respective modulating signal x4(t).
b) Consider x,(t) as an FM signal with f, =10z and find the respective modulating signal xa(t).

4. Let m,(t) and m,(t)be two message signals, and let x.4(t) and x_,(t) be the modulated
signal corresponding to m,(t) and m,(t), respectively.
Show that if the modulation is DSB, then m,(t)+m,(t) produces
modulated signal x_,(f)+ x_,(t).
“b) Show that if the modulation is PM, then m,(t)+m,(t) does not produce
modulated signal x_,(f)+ x_,(t).
c) How would you comment your resuits?

°§ a) A block code consists of the following codes: 10011, 11101, 01110, 00000.
How many errors can be detected/corrected by this code? Is this a linear code?

“§ b) Signal x(t)=cos(27200t)is sent via FM without pre-emphasis. Calculate [-g-j when

D
f, =1 kHz and S, =5007 and the post-detection filter is an ideal BPF passing frequencies in the

range of 100 Hz <f <300 Hz.



Collection of Formulas
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v.(t) Synchronous detector

J(t)= A, (t)- A, Envelope detector {XAM(t) = A [1+ pux,,(t)]cos(a,t)
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