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BL — Blooms Taxonomy Level (I — Remember, 2 — Understand, 3 — Apply. 4 — Analyse. 5

Create)
e CO3: Examine the temporal characteristics of random processes.

— Fvaluate, b -

e CO4: Compute power spectral density of the random signals.

)\/Z/,A random process X (t)is known to be Gaussian with autocorrelation function
}yl Rxx(‘[) :9+4E_|ﬂ

‘/i./ Determine the mean and variance of the process X (t). (2 marks)
. Explain whether the samples X(t)and X(t + t) become independent as

r — oo, Justify your answer using the properties of Gaussian random

processes. (2 marks)

/Brieﬂv explain how the constant term in the autocorrelation function
| 7 affects the mean of the process. (1 mark)
,,t-'v)/4 A wireless base station receives packets according to a Poisson process with rate A

er second.
If the average arrival rate doubles during peak hours, explain how the

probability distribution of the number of arrivals in a fixed interval changes.

packet

(2 marks)
O Polsson

/Two independent base stations receive packets according \
processes with rates

If their traffic streams are combined into single
answer. (2 marks)

of the resulting process and iustify_?roqr

Q. Question M €O
NoJ| e =2
/l./TGiven a random variable 0 with density f(w) and another random variable @ | 10} ]
uniformly distributed in (=, ) and independent of Q . Prove that X(f) =
a cos (2t + d) is a wide sense stationary process by utilizing the Law of Iterated
Expectations (also known as the Tower Rule) : E{g(X,Y)} = E[E{g(X,YV)/X]}].
S

A, = 6 packets/sec and A, = 4 packets/sec.
corver, determine the rate
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i, Explain why a Pﬂi*jS—BEprd&EE -
3 Ca

Its increments are statiunaw (
+ (1

nnot be a stationary process, €
Mark)

3~ Find the autocorrelation funmm?_ _— 10 3
© Power spectral density if
Sxx(w) = (e 4+ 1)
2
:r//f_i_npl the average power. (&7 +4) (o 4 2)
The cross spectral density (CSD) af 1 ——
y ( SD) Gf tWﬂ randﬂm ﬂrUCESSES x{t) and Y(t) i5 glven bv 10 3
Sxr(w) = 1+jw
¥ .m ’ ‘
fxr)c-termlne_v the cross-correlation functh:(:.Jn R L?m g
:' vey A
A WSS random processes X(t) h 10 3

§ ‘ 45 autocorrelation function R )o:'("’-')=2€_iz1 and is
EIvVen as an input to a LTI system. If the Cross- correlation of i

Of ] nput and output process
the system is R\;y(f)=2€"\fl_€—2rm) i

nd the system transfer function and
1[} e LTa " “ 5
|| WL_I spectral density of the output process Y(t).




