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PART A — (10 x 2 = 20 marks)

A continuous random variable X that can assume any value between x = 2 and
x =5 has a density function given by f(x)=k(1+x). Find P(X <4).

Identify the random variable and-name the distribution it follows, from the
following statement :

“A realtor claims that only 30% of the houses in a certain neighbourhood, are
appraised at less than ¥ 20 lakhs. A random sample of 10 houses from that
neighbourhood is selected and appraised to check the realtor’s claim is
acceptable are not”. ‘

When will the two regression lines be (a) at right angles (b) coincident?

A small college has 90 male and 30 female professors. An ad-hoc committee of
5 is selected at random to unite the vision and mission of the college. If X and Y
are the number of men and women in the committee, respectively, what is the
joint probability mass function of X and Y? '

-

If N(t) is the Poisson process, then what can you say about the time we will

wait for the first event to occur? and the time we will wait for the nth event to
occur?
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Is Poisson process stationery? Justify.

What is the probability that a customer has to wait more than 15 minutes to
get his service completed in a M/M/1 queuing system, if 1 =6 per hour and

u=10 . per hour?

Give a real life situation in which (a) customers are considered for service with
last in first out queue digcipline (b) a system with infinite number of servers.

Consider a tandem queue with 2 independent Markovian servers. The
situation at server 1 is just as in an M/M/1 model. What will be the type of
queue in server 2? Why?

(@

(b)

(a)

@

(ii)

(11)

@®

State Jackson’s theorem for an ope'n.network.

PART B — (5 x 16 = 80 marks)

If the randoni variablé X takes the values 1, 2, 3 and 4 such that

2P(X =1)=3P(X=2)=P(X=38)=5P(X =4), then find the
probability distribution and cumulative distribution function of X. A

8

Find the MGF of the binomial distribution and hence find its mean.
‘ ®

Or

If the probability that an applicant for a driver’s licence will pass
the road test on any given trial is 0.8, what is the probability that
he will finally pass the test (1) on the 4t trial (2) in fewer than
4 trials? ' (8)

The number of monthly breakdowns of a computer is a random
variable having a Poisson distribution with mean equal to 1.8. Find
the probability that this computer will function for a month
(1) without a breakdown (2) with only one breakdown. ®

Obtain the equations of the lines of regression from the following
data : ' ®

X: 1 2 3 4 5 6 7
Y: 9 8 10 12 11 13 14
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(b)

(a)

(b)

(ii)

@

)

(ii)

®

The joint pdf of random variable X and Y is given by

' Axy® O<x<y<i1
fx, 3)=1""% Y
0 ; otherwise.

(1) Determine the value of 1.
(2)° Find the marginal proBability dehsity function of X. ¢
Or

Let X, X,,... X0 be independent identically distributed

random variables with H=2 and o ==. Find

PA92< X, + X, + -+ + X} <210). €)]

The regression equation of X and Yis 3y -5x +108 = 0. If the mean
value of Y is 44 and the variance of X were I% th of the variance of

Y. Find the meaﬁ value of X and the correlation coefficient. (8)

A fair die is tossed repeatedly. The maximum of the first ‘n’
outcomes is denoted by X,. Is {X,:n=1,2, ...} a Markov chain?

~ Why or why not? If it is a Markov chain, calculate its transition

probability matrix. Specify the classes. (8)

An observer at a lake notices that when fish are caught, only 1 out
of 9 trout is caught after another trout, with no other fish between,
whereas 10 out of 11 non-trout are caught following non-trout, with
no trout between. Assuming that all fish are equally likely to be
caught, what fraction of fish in the lake is trout? (8)

Or

The following is the transition probability matrix of a Markov chain
with state space {1, 2, 3, 4, 5}. Specify the classes and determine

‘which classes are transient and which are recurrent. (8)

0 O 0 0 1

013 0 2/3 0
P=10 0 1/2 0 1/2{.

0 O 0 1 0

0 0 2/5 0 3/5
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(11)) For an English course, there are four popular textbooks dominating
the market. The English department of an institution allows its
faculty to teach only from these 4 textbooks. Each year, Prof. Rose
Mary O Donoghue adopts the same book she was using the
previous year with probability 0.64. The probabilities of her
changing to any of the other 3 books are equal. Find the proportion
of years Prof. O’ Donoghue uses each book. (8

Obtain the steady state probabilities of birth-death proceés. Also draw
the transition graph. (16)

Or.

(b) At a port there are 6 unloading berths and 4 unloading crews. When all

()

(b)

the berths are full, arriving ships are diverted to an overflow facility
20 kms down the river. Tankers arrive according to Poisson process with
a mean of 1 every 2 hrs. It takes for an unloading crew, on the average,
10 hrs to unload a tanker, the unloading time following an exponential
distribution. Find

(i) how may tankers are at the port on the average?

(ii) how long does a tanker spend at the port on the average?

(i11) what is the average arrival rate at the overflow facility? (16)
Derive Pollaczek-Khinchin formula for M/G/1 queue. (16)
Or-

(1) Consider a two stage tandem queue with external arrival rate 4 to
node ‘0. Let x4, and g be the service rates of the exponential

servers at node ‘0’ and ‘1’ respectively. Arrival process is Poisson.
Model this system using a Markov chain and obtain the balance
equations. , ' ®

(1) Consider two servers. An average of 8 customers per hour arrive
from outside at server 1 and an average of 17 customers per hour
arrive from outside at server 2. Inter arrival times are exponential.
Server 1 can serve at an exponential rate of 20 customers per hour
and server 2 can serve at an exponential rate of 30 customers per
hour. After completing service at station 1, half the customers leave
the system and half go to server 2. After completing service at
station 2, 3/4 of the customer complete service and 1/4 return to
server 1. Find the expected no. of customers at each server. Find
the average time a customer spends in the system. - (8
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