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If a random variable X has the moment generating function M (¢)= 3—3-—,
—t

obtain the standard deviation of X.

The probability that a target is destroyed in any one shot is 0.5. What is the
probability that it would be destroyed on 7 attempt?

Find the value of ‘k’, if the joint density function of (X,Y) is given by

f(x,y)z{k(l—x)(l—y), 0<x<41<y<Ss

0 , otherwise
The regression equation of X on Y and Y on X are Sx-y=22 and
64x —45y = 24 respectively. Find the means of X and Y.
Prove that the Poisson process is a Markov process.
Define Markov chain.
Explain Kendall’s notations. :
What is the effective arrival rate for (M |M|1): (4|FIFO) queuing model

when A =2 and u=57?

A M/D/1 queue has an arrival rate 10 customers per second and a service
rate of 20 customers per second. Calculate the mean number of customer in
the queue.

Define series queues.

PART - B (5 x 16 = 80 Marks)
Answer ALL Questions

a) (i) A factory has two machines I and II. Machine I and II produce 30%
and 70% of items respectively. Further 3% of items produced by
machine 1 are defective and 4% of items produced by machine II are
defective. An item is drawn at random. If the drawn item is defective,
find the probability that it was produced by machine II.
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(ii) A random variable X has the following probability distribution
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Find the value of ‘a’, P(X < 3) ,P(0 < X <5).

b) Find the moment generating function of Binomial distribution and

OR

hence find its mean and variance.

12. a) The joint probability mass function of (X, Y) is given by

P(x,y) = KQ2x+3y), x=10,1,2; y = 1,2,3. Find all the marginal

and conditional probability distributions.

b) (i) Find the coefficient of correlation between industrial production and
export using the following data.

OR

Production (x)

o )

56

58

59

60

60

62

Export (y)

35

38

37

39

44

43

44

(i) If X,,X,,X,,..., X, are Poisson variates with parameter 4 =2, use
the Central limit theorem to estimate P(120 < S, <160), where

S,=X,+X,+X,+.+X, andn=175.

13.a) (i) Prove that the random process X (¢)= Acos(w,?+6) is wide-sense

stationary if A & e, are constants and 6 is a uniformly distributed

random variable in(0,27).

(11) If the customers arrive at a counter in accordance with a Poisson
process with mean rate of 2 per minute, find the probability that the

interval between 2 consecutive arrivals is

(a) more than 1 minute.

(b) between 1 and 2 minutes.
(¢) 4 minutes or less.

b) A salesman’s territory consists of 3 cities A, B and C. He never sells in
the same city on successive days. If he sells in city A, then the next day
he sells in B. However, if he sells either in B or in C, then the next day
he is thrice as likely to sell in city A as in other city. In the long run,

OR

how often does he sell in each of the cities?

14. a) Customers arrive at a one — man barber shop according to a Poisson
process with a mean inter arrival time of 20 minutes. Customers spend
an average of 15 minutes in the barber chair. If an hour is used as a

unit time, then

1) What is the probability that a customer need not wait for a haircut?
2) What is the expected number of customers in the barber shop and in

the queue?

3) How much time can a customer expect to spend in the barber shop?
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4) Find the average time that the customer spends in the queue.
5) Estimate the fraction of the day that the server will be idle?
OR :
b) Suppose there are 3 typists in an office. Each typist can type an /6.K3.C04
average of 6 letters per hour. If letters arrive to be typed at the rate of
15 letters per hour,
1) What fraction of the time all the typists will be busy?
2) What is the average number of letters waiting to be typed?
3) What is the probability that one letter in the system?
4) What is the average time a letter has to spend in the system?

15. a) Derive Pollaczek - Khinchine formula of M/G/1 queuing model. 16.K3,CO5
R
b) Consider an open Jackson ne(t)work with parameter values shown /6.K3.CO5
below:
5
Facilityj | ¢, |y, | r, |i=1]i=2]i=3
=1 i1 0 0.1 (04
f=2 2 (10 {406 |0 0.4
}=3 THOTRSaSC 03 0

1) Find the steady state distribution of the number of customers at
facility 1, facility 2 and facility 3.

2) Find the expected number of customers in the system.

3) Find the expected total waiting time in the system.

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create 12010
3



