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1) (7 Marks) A zero mean real-valued strictly stationary t@laussian random process
N(t) is input to a linear time-invariant filter having real-vatbénpulse response
h(t). The output of the filter is denoted by (¢). Assume the power spectral density
of N(t) to be Sy (f) = No/2.

a) (4 Marks) Derive an expression for the autocorrelationnction

Rx (1) 2 E[X(¢) X (t — 7)] of the output random process(t).

b) (3 Marks) Assuming thab(t) = 2B Sinc(2Bt), for what values of(ty — t,)
are X (t;) and X (t,) statistically independent®(nc(z) 2 22y

e

Answer:



Answer for question 1
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2) (5 Marks) A strictly stationary real-valued Gaussiand@am processX (t) has a

mean value of£[ X (¢)] = 2 and power spectral densityx (f).
Show that~ Sx(f)df > 4.

Determine the probability density function of a random a&hle obtained by

observingX (¢) at some timet.

Answer:
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3) (9 Marks) Consider the DSB-SC transmission of a realed@dlbaseband message
m(t) (m(t) is band-limited to|— B, B]). The transmitted DSB-SC signal is given by
s(t) = m(t) sin(27 f.t). Let the received passband signalitje) = s(t —7) (7 is the
constant propagation delay). Assume a coherent receiviehwises a phase locked
loop (PLL) to acquire the phase of the received carrier duthne synchronization
phase (the transmitted signal during the synchronizati@se iss(t) = sin(27 f.t)).

a) (1 Mark) Give an expression for the output of the voltagetimdled oscillator
(inside the ideal PLL) at the end of the synchronization phdso need to

derive it)

b) (4 Marks) Draw the schematic/block diagram for the cohememodulator
which uses the carrier signal acquired during the syncheation phase for

demodulation.

c) (3 Marks) Describe the demodulation process using malieah equations.

d) (1 Mark) For a givenB, what is the lowest possible carrier frequengyfor

which m(t) can be recovered perfectly by the coherent demodulator ?

Answer:



Answer for question 3



Answer for question 3
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4) (4 Marks) Consider a real-valued baseband message sigftal band-limited to
[—W, W]. Let¢(t) be a periodic square wave having perifidi.e., c(t) = c(t+1}).
Further it is given that(t) = 1 for 0 <t < T7,/2 and¢(t) = —1 for T,,/2 < t < T),.

The product signak(t) = m(t)c(t) is passed through an ideal real-valued bandpass
filter whose passband ig, — W', f, + W] where f, 2 Tip (the frequency response

of this filter is 1 for frequencies in the passband and is zero elsewhere).hieet t

output of this filter bes(t).

Assuming f, > 2W, derive an expression fof(t). Describe the significance of your

result.

Answer:



Answer for question 4



