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Questions

1. (50 Points) The two signals s, (¢), s,(¢) are given as below. Determine what type of
modulation (i.e., ASK, PSK, QAM, FSK), these signals represent and their dimensionality.
Find the set of v, (¢) orthogonal basis functions for s, (1), s, (r). Draw the signal constellation
diagramme, showing the position, the length of vectors s1, sz and the distance between them.

For these signals, draw separately the appropriate receiver diagrammes consisting of
correlator type demodulator and matched filter. For the case of matched filter, find the output

if 5,(r) was sent from the transmitter.
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2. (20 Points) A message signal, m()occupying a bandwidth of 3 kHz is modulated in

DSB format and transmitted. The received power of this signal is 1uW. Assuming AWGN
with noise spectral density No = 10" W/Hz, write the expression for the received signal plus
noise and calculate the signal to noise ratio (SNR) at the input to receiver.
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3. (30 Points) Answer the following questions as True or False. For the False ones give
the correct answer or the reason

a) In FM, the time derivative of the message signal varies the phase of the carrier : Folse
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b) In FSK, M (number of possible signals to be transmitted) = N (Dimensionality of signal

space): —
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¢) Matched filter has a time response of s, (7 =t)when s, (¢) is one of the signals to be

transmitted :
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d) In QAM, signal amplitudes vary with time during one symbol period : /e e
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e) PSK can have one to three dimensions : /Cg/s ¢
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