15.

{a)

- (b,

A one-man barber shop takes exactly 25 minutes to complete one hair-
- cut. If customers arrive at the barber shop in a Poisson fashion at an -

average rate of one- every 40 minutes, how long on the. average a

: customer spends in the shop? Also find the average tnne a customel must
wait for service? . : . : R (16) .

Or

A repair fac1hty sharved by a large number of machines has 2 sequentlal

stations with respective service rates of 2' per hour and 3 per hour. The

cumulative failure rate of all the machines is 1 per hour. Assuming that
~ the system behav101 may be apploxnnated by the 2 stage tandem queue,
find . RS : o (16)

(i) the average lepan time mcluchng the waltmg tnne

(ii) the plobabﬂlty that both the service stations are 1dle and

. (111) the bottleneck of the Lepalr famhty B
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. PART A — (10 x 2 20 malks)

1. Given that the pdf of a 1andom vauable A is flx ) kx O<x<l. Find the,&

valueof k. ' ; s

2. If the moment gene1at1ng functmn of a random vanable X is of the foun

'(0 1e +0. 6)8 Evaluate E(X ).

3. The joint probability mass functmn of (X, Y) _i»sI given by_ plx, y) = kxy,

x= 012andy 1,23. Fmdk

74.' The two- reglessmn equations of the variables X and Y are x= 20.1-0. 5y_
~and y= 11 64 --0.8% . Fmd the means of X and Y. :

5. Examine the statmnauty of the random process X (t)= c‘:os(/'tt + ), given that @
is unlfounly d1st11buted in (0 7:') where Aisa constant o

6. Stato the postulates of Pcusson plocess

1. 7 _ Define tr ans1ent and steady state;

8. In M/M/l model, the anwal rate is 10/ hour and the avelage wa1t1ng tnne in
- the system is 3 min. find the average service time in mlnlcustomer

_ 10.- What is .mea.nt by open notwork?



11.

12

(2)

®

@

(b)

0.

PART B — (.J x 16 = 80 ma1ks)

If X is umfmmly dlstubuted over (-3,3) caleulate the probability

that S _ : , )]
1y Px<2) p | T
@ P([x]<2)
® '*PUqu<2)
tii) The time required to repair a machme is exponentlally dlstnbuted
with parameter A = 1/2 P . 8
(1) Whatis the plobablhty that the repair time exceeds 2 hours?
(2) ~ What is the probability that the repair takes at least 11 hours,
given that 1ts dulatmn exceeds 8 hours‘?
@) Fit a Poisson dlStI‘IbllthIl for the followmg data and hence find the
' theoretical frequencies, -~ = _ : : (8
x 0.1 2 3 73 '
f 122 60 15 2 1 .
(i) . In a Normal dlstﬂbutmn 31% of the 1tems are u11de1 45 and 8% are
- over 64. Flnd the mean and S. D of the distribution. - (8
@) The Jjoint plobablllty mass functlon of (X Y) is gwen by
7 p(x,, y) = 2+1y x= 1 2 3; y= 1, 2. Fmd the mar gmal plobablhty
distribution and the pr 0bab111ty dzstnbutlon of (X Y) o (8)
f(ii) The joint probability density functmn of a random vanable is glven
. (r+y)
by f(x, y): ¢ ©3 0,5 > 0. Show 'that X and Y are
o 0, otherw;sg )
independent. | | ) @ .
- Ol‘ .
-Caleulate the corielatlon coefficient for the followmg data. - (16)

X .55 56 58 59 60 60 62 N
Y 35 38 37 39 44 43 44,l
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Consider the random process X(t)=A coswt+ Bsinwt where
Aand B are uncorrelated random variables each with mean 0 and .

variance 1 and @ is a positive constant. Prove that {’(1‘)} s

- WSS, - o (8)
| _ | 0o 1 0 | T
_Show that the matrix | -0° 0 1} is the transition probability
| | B 25 V-] I |
- matrix of an irreducible Markov chain. - o (8)
Or '

If X (t)} is a WSS precess with autocorrelation function, R (r)

and if . Y(£)=X(t + a)-X{t- a), show. that R}J(r): 2 R,.(r +2a)-
Ro(e~2a). | - ®
The tran_sitior_l probability nlétrix of the Markov - chairl
: S - [0o1 05 04]
{X"}nﬁl 2, 3... havmgS states 1,2 and'3 is P=[0.6" 02 02|
| o - |03 04 03
~and the. 1n1tlal distribution is P( ) =(0.7 0. 2 0 1). F1nd
) P(X,=3)" | R
@) /P(Xa =2,X,=8,X,=8X,=2) 1 (8)

Arrivals at 'a telephone booth are c011s1deled to be Po1sson with an

-average time 10 minutes between one arrival and the next, the length of

a phone call is assumed to be distributed exponent1ally, with mean 3
minutes . (16)

(1)

G
(iii)

©

(i)

What is- the pxobabﬂlty that a person a1r1v1ng at the booth will have

“to wait?- . .

Find the aver age number of units in the system

The - telephone department will install a second booth  when
convinced ‘that ‘an arrival would expect waiting for at least

" 3 minutes for a phone. By how much should the flow of arrivals
. increase in order to justify a second booth? :

, Or
In a railway marshalling yard, goods trains arrive at a rate of 30
trains per day. Assuming that the inter-arrival time follows an
exponential distribution and the service time distribution is also
exponential with an average 36 minutes. Calculate the following
(1) the medn queue 31ze (2) the plobab1hty that the queue size

exceeds 10 R &

A petrol station has 2 pumps. The service time follows the
. exponential distribution with mean 4 minutes and cars arrive for
service in a Poisson process at the rate of 10 cars per hour. 8).

(1) TFind the probability that a'eustomer has to wait for service.

(2) What proportion of time the pump remains busy?

3 I 23770



