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Reg. No. :

Question Paper Code : 31362

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010
Computer Science and Engineering
Fourth Semester
MA 1252 — PROBABILITY AND QUEUING THEORY
{Common to Third Semester B.E.(Part Time) Computer Science and Engineering)
(Regulation 2004)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

100

—,x 2100 . . . .
1. Check whether f(x) =1 x? * is a probability density function.
0, =x<100
2.  State Baye’s theorem.
3. The lifetime of a component measured in hours is Weibull distributed with

parameters ¢ = 0.2 and 8 = 0.5. Find (a) the mean life time of the component
(b) the probability that such a component will be more than 200 hours,

4. On an average a typist makes 2 mistakes per page. What is the probability
that she will make exactly 3 or more errors on a page?

5. The joint probability density function of the random variables X and Y are

. Fe S5 x>0,y >
ven b; x,y)= ’ i
& v 1) {0, otherwise

O. Find the value of &.

6.  State the Liapounoff’s form of the central limit theorem.
7. Find the mean of the Poisson process.

8. Define irreducible Markov chain.



[image: image2.png]What is the probability that a customer has to wait more than 15 minutes to
get his service (M/M/1):(= /FIFO) queue system if A =6 per hour and u =10

per hour?

What do mean by Transient state and Steady state queueing systems?
PART B — (5 x 16 = 80 marks)

(a) (1) A discrete random variable X has the probability function given
below :

x: 0 1 2 3 4 5 6 7
plx): 0 a 2 2a 3¢ @ 2% 72 +q

Find :
(1) Thevalueof a.
@ P(X <6),(PX 26), and P0 < X < 4)

(3) EX). (8)

(ii) In a bolt factory machines A, B, C manufacture respectively 25, 35
and 40 percent of the total. Of their output 5, 4 and 2 percent are
defective bolts respectively. A bolt is drawn at random from the
product and is found to be defective. What are the probabilities that
it was manufactured by machines A, B or C? 8)

Or

(b) () A toy is rejected if the design is faulty or not. The probability that
the design is faulty is 0.1 and that the toy is rejected if the design is
faulty is 0.95 and otherwise 0.45. If a toy is rejected, what is the
probability that it is due to faulty design? 8)

(ii)  If the probability that a communication system has high selectivity
is 0.54 and the probability that it will have high fidelity is 0.81 and
the probability that it will have both is 0.18, find the probability
that

(1) A system with high fidelity will also have high selectivity.
(2) A system with high selectivity will also have high fidelity. (8)

{a) (1) Define binomial distribution. Find the moment generating function
and hence find the mean and variance. (8)

(ii) State and prove memoryless property of geometric distribution. (8)

Or
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If X has an exponential distribution with mean 2, find
PIX <1/X <2). (8)

If X has uniform distribution on [0, 1] with p.d.f. f(x)=10<x<1
and = 0, otherwise, find the p.d.f. of ¥ = —2log X . {8)

Two continuous random variable X and Y have the joint pdf

6(l-x-y),x>0y>00<x+y<l

o) =

0, otherwise

Find the marginal distribution and conditiona!l distribution of X and
Y. Hence examine if X and Y are independent. ®

If X and Y are two continuous random variables with joint density

4 0 < 1,0 1 .
function, f(x,y)={"7y' <2<bLP<¥<l Find the joint

0, otherwise
probability distribution of V = X? and W = XY . 8)
Or

If the joint density function of the random variables X and Y is
2-x-y0<x<1,0<y<1
e~

| . find the correlation
0, otherwise
coefficient between X and Y. (8)

The average life time of a product is 40 months with a standard
deviation of 18 months. After a product falls, another product is
used. If 20 such products are used whose lifetimes are independent,
find the approximate probability that 900 months of usage of
product is obtained. (8)

If X(t)=Y cost+Zsintfor all ¢ where ¥ and Z are independent
binary random variables, each of which assumes the values -1 and 2

with probabilities % and % respectively, prove that {X ()} is wide
sense stationary. 8)

A student’s study habits are as follows. If he studies one night, he is

70% sure not to study next night. On the other hand, the

probability that he does not study two nights in succession is 0.6. In

the long run, how often does he study? (8)
Or

Consider the random process x(t)=cos(wst+8) where 6 is
uniformly distributed in the interval -z to 7. Check whether
X (t)is stationary or not. {8)
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A raining process is considered as a two state Markov chain. If it
rains, it is considered to be in state 0 and if it does not rain, the
chain is state 1. The transition probability of the Markov chain is

0.6 0.4
defined as P = [0 2 0 8} Find the probability that it will rain for

three days from today assuming that it is teday. Find also the
unconditional probability that it will rain after three days. Assume
the actual probabilities of state 0 and state 1 as 0.4 and 0.6
respectively. 8

Customer arrive at watch repair shop according to a Poisson
process at a rate of one per every 10 minutes and the service time is
an exponential random variable with mean 8 minutes. Find the
average number of customers, the average waiting time a customer
spends in the shop W,, and the average time a customer spends in

the waiting for service W, . (8)

A group of engineers has 2 terminals available to aid in their
caleulations. The average computing job requires 20 min of
terminal time and each engineer requires some computation about
once every half an hour. Assume that these are distributed
according to an exponential distribution. If there are 6 engineers in
the group, find

(1) The expected number of engineers waiting to use one of the
terminals and in the computing centre.

(2) The total time lost per day. (8)
Or

Derive the formula for

(1) average number of customers L, of customers in the queue.

(2) average waiting time of a customer in the queue for
(M/M/1):( s> /FIFO) model. (8)

If people arrive to purchase cinema tickets at the average rate of 6
per minute, it takes an average of 7.5 seconds to purchase a ticket.
If a person arrives 2 min before the picture starts and if he takes
exactly 1.5 minutes to reach the correct seat after purchasing the
ticket,

(1) Can he expect to be seated for the start for the start of the
picture?

(2) What is the probability that he will be seated for the start of
the picture?

(3) How early must he arrive in order to be 99% sure of being
seated for the start of the picture? 8




