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..I{ote; This questiofl paper contains [wo pafis A ancl i],

Ittl t ii'gornpulsorv vuiricti ian'ies 25 nralks. Ansrn er all oLresticrrs in parr li., .,: ' '"'::'" Fart B cansiirs .r 5 Linirs. ;;t*;, an), one f*ir que-qrion rr.m each unii.'
Each qLrestion carries I0 inarks ancl r:rai'havc a. b, c as sub q*estroirs.

PART. A

whethe;'it is ir-ue or lais.:. ciie rn erarn'le to sllpp(jr.t,,o,,r.Jn',il. 
'"""- "l;J"

b) Write the conditions to be satisfierI by a I'i-rnctrontc be a rancjom vanable. I3lc) write the prope*ie s ci probabirity densit,v function. i?jd) Determlne \vltelher tl:e fc,llorving function is a valid probability drstrib*tion
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functior.r,rgr"iiot? Write tliepibperties used,,, ig.,, tr) = Liri.r,,.a,) * u(x * 2o."s;i,.{!l
0 ..:.

write two propr^fiies of .loirt distrihution function of runcJom .,,ariabies,
State Cenfrai iimit theorem.
Give an example of a cieterrninistic randorri process.

autc cqr.ygitition iunctrori oi'a stationxr\ randonr crocess is /rrr (r j = r_s *

I;irrcl its \':r!'tarr(,c.
i-11checi'. wheihcr" tiie function belr:ll, ls a \,aird power riensii' specirum or not.
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Autouorielaiion liurciion of..a random
and sketch its po',ver rlensitrv spectfl-lm.
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PAiTT.B

State and. pri:r,e Bayes Thet:l.cm.
f,)cfinr-'tit€ tel'ni: olltL'ollle, evL-nt. santplc spu('ii. rnLrtrrallv *xclurivc events.
Consider the experinlent of'r'oliing of tr,i'o farr clice srrnultaneousiy and represcnt
its sample space. ,1151-r gtve examples oi ternts mentioned above related to this
expcrilnent.

oR [5+5]

3'a) Discrrss ihe i't-:lattt'e ii'equencl aE,proach iincl axioniatrc appr:oauh r:l probabiiiry,hi In a ncx therc are jl)0 rcsr:tr'rrr'rril,lrc r.cslstirnce\ lifirt trrie;-anCc: ilr-c as sltown rn
tlie tabie trelow. i_et A irc tire event oldraivrng r 4?e resistor, B bc the event ol
drar'ving a resistor with 5?o toierance" ancl C be lhe event oi drawrng a l00e
resistor. FinC P{A/IJ), piA/C) and F(B/C). -' 
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{ffi 

:'b) In a sports event javeiih throw distancesla,'e well approximared by a caussiandistribution for which mean is 30m and standarrd oeviation is 5m. In aquatifying
round, contestants must throw farther than 27rn to qualify. In the rnain event therecord throw is 44m,
i) What is the probabilit5; of being clisqualified rn rhe lirsr rouncj?ii)in the main eve*r whar is the probtibiiiry rhc recorc wril t; brokene

OR

Define :aritoiorelation f-uhfiion of a ,anconi process. iviit* its properriis:,ano
prove any two of them.
Explain ihe .on..pt of tirne average and ergodicity. write the conditions for a
random process to [:e ergodic in mean and autccorreiation. i5+5]

5.a) cbtain the characteristic function of poisson random variabie,b) X and Y are twc statistically independent randorn variables related to w asw= X + Y^ obtain the prabability density function of y in renns oi probabitity
density functions of X and y.
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6.a) ohtain th" *^p.*rrion for conditional c"nritv rrrxlB) wtrere evenr B i, d;;;ril *,
{ Y,5Ysyo}.b) write short noles on jointly Gaussian ranciom variat,ies. f r_+sr
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OR
J .a), f*", . 

ra1{orn variablp. s, 1"{ and Y, -, have joint ,.clraracteristic ijupetjon
exv (or,o1:J = cxp{-2iose-:8r,:22). Show that X and y ,r. ;;.;;.1;;;Jr.r;';;;;
random variables.

b) Two statistically independent randoni variables X and y have mean values
EIXJ = 2 ancl E[Y] = 4" They have second momenrs E[X2l = g unA giyrf = illFind Variance of W = 3X-y. -' - 
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8:a) A random process rs defined as x(t) : icosi,rr"t +o), ,whene o is a unrfonnly

distributed random variable jn the interval (0, ni3). Check for its wide sense
stationarity? A and oo are constants,

bi Classify a'andom proces$es and expiain, [6ta]
OR

i5+51

[6+4]

jtt(lccSS iti itn L'l l

L'I-[ sysierl.
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lyrive,thetexpre s"sion rqr. poi,y,er censiiy specti-uril ot a l-andonr proccss.
\\'l'rte tht pr.llter'.ies rrr' porvcr \peLtral .lelr..it)
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i Sxx((0). Wircrt Xrt) rs tnplt riind()nl

and Y(t) rls output, lu tn, tirs the transt'er functron of the

!Io$$. ;Po wer densi.qyi Spectru m and wrile i ts propertlg. s1 
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