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Note: This question pairer contains'two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries l0 marks and may have a, b, c as sub questions'

PART. A

I.a) Define Random variable.
b) Write about tlre continuous ancl tttirccl ranclorn variables

c) Mention the drff'erence betrveetl Lhe Variancc ancl Skcu'.

d) , Write aboul the Rayleigh density ancl distributiott l'unctitrn.

e).:Explaintheeqt"ralandunequaJ.distrlbtrtions.
0 Write about linear transformations of Gaussian random variablcs.

g) Mention the properties covariance.
h) Show that S*,(co ) = S**(-ro).
i) Statewiener-Khinchinrelation.
j) 

, 
ExRress the relatjonship betweeu power spectrunl altd alrtocorrc'lation.

PART - R

2.a) Discuss the mutually exclusive events rvith an example.

b) Define probability, set and sattrple spaces.
oR

3. Write the classical antl axitttnatic clcl'i tlititlrls tll
nutnber chosen at rartdortt. f ittd the prtlhirhilitt
equal tt-r 5, tbr 0< K < 3.
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b) Given the transformation
the interval (-n,r). Find I

Problhilitv lncl 1'ot'rr thru-r- tligit clu'einrul

lhilt cxilcll_i K riigits al.e greatcr thitn urtd

{ t0l

be a unrtorrlly, distributed random variable in

f 5+-sl

4 a) .Obtain the relationship between probabilrtl, and probabilrty density func.tron.

b) ,. Fnd the moment generating,.,function of tlie randorn variable whosc lnoments 3re

m.= (r + l)12'.' ' 
[-5+5]

OR
5.a) Write about Chebycher,'s inequality aud mention about its characteristic function.

b) Detelrnine the rlonte-ltt eencluting function aboLrt otigin of tlte Ptlisson distribution. [5+-51

6.a).,'.Differentiate b'etween the marginal distribution functions, condiiional distribution functions

and densities.

Y= cos x where x
f, (y) and E[yl.

OR
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Part A is cornpulsory which carries 2,5 marks. At-ts'nver all qLrcstions irt Part A.

Part B consists of 5 Units. Answer any one full qLrestion tront each r:nit.

Each question carries 10 marhs and may have a, b, c as sub questiorls.

I'ART - A

Define Random variable.
Write about the continuous and triirccl randonl variablcs.

Mention the diflbrerrce between the Variatlce and Skcrv.

Write aboutthe ff.ayleigh de.nsity and distributiott l'unctiotr.

Explain the equal a,rd LinequaJ cii:tlibrrtionr.
Write about linear transformations of Gaussian random variablcs.

Mention the properties covariance.
Show that S**(r,r ) = S**(-to).
State wiener-Khinchi n relation.

.. Express the relationship between:power spectrlrl.r'r atrd ar-ttocctt'rc-latiott.

PART. B

2.a) Discuss the mutually exclusive events with an exarnple.

b) Define probability, set and sample spaces.
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3. Wlte the classical arrcl ariortratic dcl'initions ol Probirhilitt'ancl t'ol a thrcc digit dccirnril
punrber chosen at rrlt(lort-I. f ind the probribilitv that crrtctlt K tligils rtt'e greiltcr than ittlcl

eqLral to -5, tbr 0< K < 3. I I0l

4 a) Obtain the relationship betu,een probability and probability density func.tion.

b). ' F'ind the moRtent generating: function of the random var-jable whose lroments are

m,-= (r + I'S!2',' [-5+5]

OR
5.a) Write about Chebycher,'s inequality and tnention about its characteristic function.

b) Detelrnine the rlolne-nt eenerurting function about olicilt of the Poissotl distlibLrtion. [5+51

6.a).,,Differentiate between the marginal distribution functions. conditional distributron lunctiorrs

and densities.
b) Given the transformation y= cos x where x be a unrtbrrnly distributed random variable in

the interval (-r, n).Find 1', (y) and E[y]. [5+-51

OR



1. Let X be a randorn valiable clefinec'l. Finct E i3Xl ancl iJ[Xr] gir.'en the clerrsity function as

, (o116)cos("VS). -.1s r S 4
l l0ll' (t)=' o. cr,sc'rrtarc

B.a) State and prove properties of cross correlation lunction.
b) ..If the PSD o-ix(t) is S,,(co ). Find the PSD of dx(t)/dt. [5+5]
:.1 : :.:1,. ,1, oR ,'. ' :

9. A random process Y(t) = X(t)- X(t +t ) is defined in terms ola process X(t). That is at least

rvide sense stationary.
a) Show that n-iean value of Y(t) is 0 even i1'X(t) has a nor.r Zero rrean value.

b) fi Y(t) = X(r) +X(t + r ) f ind EtY(t)l and oYr. [5+,5]

10. i The auto correlation function of a random process X(t) is Rxx (r ) = 3+2 exp (-4tr).
a) Evaluate the power spec[rum and average powel'ol X(t).
b) CalcLrlate the porver irr the freqLrcncy band -liv2 < c,t < l"r/2 [5+,5]

OR
11. Derive the relation bctu'een PSDs ol inpLrt and olltllLrt tandonr pr'occ-\s o1'an LTI s)'stenr.
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