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Q1) (5 marks)

The envelope of a noise filtered by a bundpass filter in o radar communication system

has a Rayleph probability depsity function given by
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Assume a0, b= 20§, and af represents the power of filtered noise. If
the filtered noise signal is detected by a diode with square-law
characteristics such that a new variable Y = ¢X? is created, where ¢ is
"3 e ™ Nt
constant.
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FFind the probability density function of Y., (\/
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Q2) (5 marks)
The characteristic function of a Poisson random variable X is given by
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Q3) (10 marks)

The following sequence of letters A, B, C, and D is generated by a

musical instrument.

AAAANAAAAAAAAAABAAAAARDAAAAAAAACCAADDA
AAAAAAAABBBB = So 7.4,

Typically Data compression for the given sequence is achieved using

Huffman code mapping: -
A—>0 A- _%’;. =018/ ,
B—10 ,3=£=o.11/
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C—110
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Find the following: D- 3 =006 /;/

Sa
. - a) The probability density function for the generated sequenc

b) The mean code length for the produced sequence (blts/letter)?
c) Calculate the entropy of the musical instrument? 7
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Q4) (10 marks)

Let X, X,, ..., Xy are independent random variables, each having a

;l(nifonnxpr)'obability density function over (0, 1). Let M = maximum (X,,
25 +e5 Kp). o

1) Show that the probability distribution function Fy(...) is given by:

Fm(...)'—-'xn, OSXS 1 \—-

2) What is the probability density function for M? @ *\123
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