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Reg. No. :

Question Paper Code : 55386

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.

Fourth Semester
Computer Science and Engineering
MA 1252 — PROBABILITY AND QUEUEING THEORY
(Regulation 2004)
(Comﬁ:on to B.E. (Part-Time) Third Semester — Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. A bag contains 3 black, 4 white and 5 red balls. One ball is drawn at random.
Find the probability that it is either a black ball or non-white ball.

2. Find the value of a for the density functions of a continuous random variable

ax, 0<x<1
a, 1<x<2

fke)= Sa-ax, 2<x<3 i
0, otherwise

3. The incidence of occupational disease in an industry is such that the workmen

have a 33%% chance of suffering from it. What is the probability that out of

four workmen 2 or more will contact the diseage?
4.  Define normal distribution.

5. Find the n;arginal density function of X for the joint density function

2,.% 0<x<10<
f(x,y): x4+ 2,O_Jc_l,O.ySZ

0, otherwise
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Three balls are drawn at random without replacement from a box containing
2 white, 3 red and 4 black balls. If X denotes the number of white balls drawn
and Y denotes the number of red balls drawn, find P(X =0,Y =1).

Define strict sense stationary process.

Construct the transition probability matrix by considering the raining process
as a homogeneous Markov chain with four states as described below

State 0 ~ if it rains today and rained yesterday
State 1 - if it rains today but not yesterday

State 2 - if it rained yesterday but not today

State 3 — if it did not rain either yesterday or today.

Find the traffic intensity for an M /M /C queue with 4 = 10 per hour, # =15
per hour and two servers.

What is the probability that the number of customer in the
(M /M /1): (GD/ oo/ ) system exceeds K?

PART B — (5 x 16 = 80 marks)

() @) For the density function f(x)= %e"’l find

(1) standard deviation
(2) the probability that an observed value will fall within * 20, of
the mean value. . 8)
(ii) The chances of X, Y, Z becoming managers of certain company are
4 : 2 : 3. The probabilities that bonus scheme will be introduced if
X, Y, Z become managers are 0.3, 0.5 and 0.8. If the bonus scheme

has been introduced, what is the probability that X is appointed as
a manager? (&)

Or

(b) A binary communication channel carries data as one of two type’s signals
denoted by 0 and 1. Owing to noise, a transmitted 0 is sometimes
received as a 1 and a transmitted 1 is sometimes received as a 0. For a
given channel, assume a probability of 0.94 that a transmitted 0 is
correctly received as a 0 and a probability of 0.91 that transmitted 1 is
received as 1. Further assume a probability of 0.45 of transmitting a 0. If
a signal is sent, find
(i) Probability that a 1 is received
(ii) * Probability that a 0 is received
(iii} Probability that 1 was transmitted, given that a 1 was received
(iv) Probability that 0 was transmitted, given that a 0 was received
(v)  Probability of an error. (16)
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Find the MGF of geometric distribution and hence find its mean
and variance. ®)

In a certain college, 4 percent of the men and 1 percent of the

women are taller than 6 feet. Furthermore, 60 percent of the

students are women. Suppose a randomly selected student is taller

than 6 feet. Find the probability that the student is a woman. 8)
Or

The number of accidents in a year attributed to taxi drivers in a city
follows Poisson distribution with mean 3. Out of 1000 taxi drivers,
find approximately the number of drivers with

(1) no accident in a year
(2) more than 3 accidents in a year. (€))

State and prove memoryless property of geometric distribution. 8

Find the marginal density function of X and Y for the jointly

distributed density function f(x, y) = %(1 -x? —yz), 0<x?+y?<1.
(8)

The equation of two regression lines are given by 3x +12y =19 ;

3y +9x =46 . Obtain

(1) the correlation coefficient

(2) the mean value of X and Y. 8

Or
The joint probability density function of random variables X and ¥’

<x,y<
is fle,y)= ) 0 _x,y._l , find the density function of
0, otherwise

U=XY. . . ()]

The following table gives the joint probability distribution of two
ranidom variables X and ¥. Find E(X), E(Y ), E(XY ). Verify whether

X and Y are uncorrelated. (8)
Y/X 0 1 2 3

2 18 1818 18
3 11618 0 116
4 1/16 0 1/8 1/16
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A man either drives a car (or) catches a train to go to office each
day. He never goes 2 days in a row by train but if he drives one day,
then the next day he is just as likely to drive again as he is to travel
by train. Now suppose that on the first day of the week, the man
tossed a fair die and drove to work if and only if a 6 appeared.
Assuming his successive choices follows a Markov chain, find

(1) the probability that he takes a train on the third day and
(2) the probability that he drives to work in the long run. [€)]

Customers arrive at the departmental store at the rate of 5 per
hour for male customers and 10 per hour for female customers. If
arrivals in each case follow Poisson process, calculate the
probabilities that

(1) at most 4 male customers
(2) at most 4 female customers

(3) at most 4 female customers will arrive in a 30 min period. (8)

Or

Show that random process X(t)= A cos{w,t + 6) is a WSS, if A and
w, are constants and @ is uniformly distributed random variable
over (0, 27). ®)

Prove Poisson process is a Markov process. (8)

Derive Pollaczek-Khintchine formula for an M /G/1 queue. (16)

@)

(i)

Or

Patients arrive at a clinic according to Poisson distribution at a rate
30 patients per hour. The waiting room does not accommodate more
than 14 patients. Examination times per patient are exponential
with mean rate 20 per hour.

(1) Find the effective arrival rate of the clinic.

(2) What is the probability that an arriving patient does not have
to wait?

(3) What is the expected waiting time a patient until a patient is
discharged from the clinic? : (8)

A telephone exchange receives one call every 4 min and connects
one call every 3 min. If the rate of arrivals follows Poisson
distribution and the service rate follows exponential distribution,
find

'(1) the average waiting time for a call in the queue ;

(2) the average waiting time for a call in the queuing system. (8)
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