15.

(a)

®)

(). A car servicing station has 2 bays where service can be offered

simultaneously. Because of space limitation, only 4 cars are -

accepted for servicing. The arrival pattern is Poisson with 12 cars
per day. The service tlme in both the bays is' exponentially
distributed with 4 = 8 ca¥s per bay per day. Find the average
number of cars in the se1v1ce station, the average number of cars
waiting for service, - o _ €:))

(1) Automatic car wash. facility operates with only one bay. Cars arrive

- according to Poisson distribution with a mean 4 cars per hour and
may wait in the car parking lot if the bay is busy. The parking lot is
large enough to accommodate any number of cars. If the service
time for all cars is constant and equal to 10 minutes. determine the

average numbers of cars waiting in the system, the average waiting

“time of a car 1n the queue, - ' (8)

(i) There are two salesmen in a departmental store, one is incharge of

billing and receiving the payments and the other is incharge of
weighing and delivering the items. After completing the service of
billing and payment, the customers reach the shop according to
" Poisson process at-the rate of per hour and both the salesman
take 6 minutes each to serve a customer on the average and the
~ service times follow exponential dlstubutlon Find the average
number of customers in the shop. ‘ (8)

Or-

In a network of 3 service stations 1, 2, 3 eustomels arrive at stations
1 2, 3 from outside, in accordance thh Poisson process having rates 5, 10,

15 respectively. The service times at the 3 stations are exponential with
respective means 10, 50, 100. A customer completmg services at station

1 is equally to go to station 2 or go to station 3 or leaving the station. A
customer departing from service at station 2 always goes to station 3.

~ A departure from service at station 8 is equally likely to go station 2 or .

leave the system. What is average number of customers in the system?
What is the average time a customer spends in the system? . (16)
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10.

Answer ALL qile_stions.

- PARTA—(10x 2= 20 mks)

A coin is tossed three times. If X denotes the number of heads obtamed fmd'

the probablhty distribution of X

State memory less ploperty and which contmuous and dxscrete dlstubutlons

- follow this property?

kxe s O< 2y =
e 7 0<x <2,y 0 is.a Jomt probability
0;- ‘otherwise

ldensﬂ;y function of two dlmensmnal random variable (X Y)

When will the two 1egressmn lmes be (a) at mght angles (b) co1nc1dent‘?

«Mentlon various types of random processes.

Define n step transition probability in a‘Markov chain.
What are the charaoterieti'cs.'of a Queueing system?

State the relationship between the average number of customers in the queue

" and in the system.

In (M/G/i) queue model, ﬂnd the average number of customer in the system if ‘-

_ /1:"1_3 per minute, y_::é per minute, Var(T)'=9 minute.

‘Define series queue model.




11.

12,

(a)

(b

M

(if) -

@

_ .fmd appmxnnately the number of drlvels with no accidents, with

)

@

(b)

. Ifa passenger arrives at the station at a random time between 9 am. )
~ ‘and 9.30 am, find the probability that he has to walt for less than 6. .
: -_mmutes ‘more than 10 mmutes L A 8

o)
- variable (X, Y) is given by f(x,y) = {

PART B — (5 x 16 = 80 marks) -

If the random variable X takes the values 1,2, 3, 4 such that

9P [X =1}=3P[X =2]= P[X =3]=5P[X =4], find the probability

distribution and cumulative distributic_)n function‘of X. - (8

Find the moment generéting' function of Binomial distribution and’
hence find its mean and variance. . =~ N (8)

o'r
The number of acc1dents In a year to taxi drivers in a city follows a
Poisson distribution with mean equal to 3. Out of 1000 taxi drivers,

. mme than 3 acmdents ina yeal ' _ N ()]

Trains aruves at a statxon at 15 minutes intetvals staltlng at 4 am.

The Jomt plobablhty dellslty functlon of a two dlmensmnal random
2:0<x<],0<y<x
0;  elsewhere

-_i‘niéuginal density functions of X ‘and Y. Also find the c':(-jzvlditiolnal_r

*_density function of Y gwen X =x and the condltlonal density

o8

(i)

djsfrib_uted in (0, 1), find the.probabili_ty density function of U= XY.

R ‘.'functmn of X given Y= . o o (8
Gy

Estimate the coefﬁment of correlation between the two variables
xand y from the data given below. . ° T, ¢

x 128 4 5 6 7
'y 9 8 10 12 11713 14

QOr-

Tv's;'o random variables X and ¥ ﬁave tile following joint probability

. ) ' 2—-x—-3y; 0<x<l,  0<yx<l )
© density function f(x,y)= oY ¥ y . Find the -
X : o 0; 0the1w1se ‘ :
covariance between X and v ' o ®

If X and Y are 'indeﬁendent random va\'riables,_eaéh. uniformly

©)
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, find the.

~~

13.

14.

()

(i)

(@)

(i)

If X (t) = sm(a)t + Y) where Y is umfounly dlstnbuted in (O ),
prove that {X(O)}isa w1de sense stationary pwcess _ - (8).

‘A radioactive sourece’ emits paltlcles at a rate of 5 per minute in

accordance with Poisson process. Hach particle: emitted -has a

. probability 0.6 of being recorded. Find the Probability that 10

. particles are recorded in 4 minutes penod . L o (8)

Ky

o

G

- _-_of 30 patients per hour The waiting.room does not accommodate

(b)

@
_ the service time for each customer is exponential with mean 4
" minutes and if people arrive in Poisson fashion at -the rate of 10 per

_expected waiting time until a patient is discharged from the clinic?+

or -

If {X(¢)} is a wide sense stationary process with autocorrelation -

function given by R(z) :A_e—alrl,fﬁ_nd'fhé'secohd order moment of .
the random variable X(S)AX(5). . (8)

:Th'e “transition probabilit,y matrix . of . a Markoy chain
(X}, n=1,23,.

having :three ' states. l,f_ 2 and 3 s

(01 05 04) ; R -
. p=|06 0.2 02| and the .initial probability distribution is
| 0.3 04 0.3 e T T
PO=07 02701, Fmd P[X,=8]> - and
P, =2, X,=3, X, =3,X, _2] e

Customels arrive at a car service station follows a Poisson process
at a rate of .one per every 10 mmutes and service time is an

.exponentlal random variable with mean '8 minutes. Find - the o
- average number of customers in the system, the avelage waiting
. time a customer spends in the system and the ~average time a -

custome,l spends i in waxtmg for sewxce e (8

Patlents arrive at a clinic accoxdmg to Poisson dlstmbutmn at a rate

more than- 14 patients. Exammatlon time per pat1ent is exponentlal
with mean rate of 20 per hour. Find the effective arrival rate. What
is the probability that an arriving patient will not wait? What is the

©
Or

A supef market has. two girls atten_dihg to sales at the counters. Tf

hour, what is the probability that a customer has to wait for

'selvlce" What is the expected percentage of idle time for each girl?

If the customer has to wait in the queue what is the expected
length of his waiting time? A : ' L (8)
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