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Pime allowed: 1 howm Ntvo o PNl b 44
Eobet N e avandom variable b nn oo tind ciat it ion with pesaietenr oot 2 b
a vandom vaniable having oo wormad diate it wildye oo 0 i vabness o Avaiiine Hial,
A and 7 oare independent vindom v inhilon

\H\ Find the |\|\\\\:\l\il1|} donatty tnetion of f i\. (4 g b

() Compute 27 and V(1 [ Ty

2. Reliability, denoted hy W b detined s the peobinbility Chnt Che corpenionil e myaten
experiences no fathures duving the time fntorval O o f0 An abreradt line fone ong i, el of
which has an exponential distibuted failare tine with paeminotor A

(8) For asuecesstul Qight at Teast two onginen shonld be opoerating, ol the rolinhillity
R(t) and expected liletime ol the abreradi (11 Y mmikn)
() Find the reliability and oxpoected Titethme 1 the alveraft neoda nl lonnt one apernding,

engime on either side for o suecesalnl |||,'.|Il (11 | mmlm)

3. Suppose that A and B are two ovents arvocinted with hn oxpothment, Suppode Chid P(A) <0
and P(5) > 0. Let the random vaviablen N aned Y he detined ar follows

N o= LA oceurn and 0 otherwiie
Yoo L oceurs and O othorwing

Show that pxy = 0 implies that X and Y are indepondent, (4 mnn k)
4. (a) State and prove Chebyshev's inequality. (11 2 minrhn)
(b) Suppose that the number of customers who visit. SBL T Dellid on n Saburdny b n

random variable with g = 7h and o — 5. Find the lower bound for the probnbility that
there will be more than 50 but fower than 100 customors in the hank? (2 mnrkn)

. Suppose that X, ¢ = 1,2 ...,450 arc independent random varinbles, onch having n dintr
bution N(0, 1). Evaluate P(XT 4 X7 4.0 Xy > 495) approximatoly.
(P(2) = 0.9772, $(1.5) = 0.9152) (4 markn)

(&4

6. Consider the random telegraph signal, denoted by X(¢). At timo ¢ = 0, the signal X (1)
start with equal probability for the two states, i, P(X(0) < 0) = P(X(0) 1)~ 1/2,
and let the switching times be decided by a Poisson procoss {Y(2),4 > 0} with pnramoter
A independent of X'(0). At time ¢, the signal X () = J (1= (= 1)*OO) ¢ =0, Write the
state space () and the parameter space (1') of the stochastic procoss { X (t),¢ ¢ 1),

(1 4 1 marks)
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