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B.E/B.TECH. DEGREE EXAMINATIONS, MAY/JUNE—2011
REGULATIONS 2007
FOURTH SEMESTER
MA 1252 — PROBABILITY AND QUEUING THEORY
COUMPUTER SCIENCE AND ENGINEERING
Time: Three Hours Maximum:100 marks
(Statistical tables to be permitted)
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Let A and B be two independent events such that P(d4)= %and

1 -
and P(B)= 7, 41 Then find P(A 1 B)

2. When a die is thrown, X denotes the number that turns up. Find

E X).

3. . . 4
Let X be a uniform distribution with mean 1 mad variance 3
Find the probability density function of X.

4. For a binomial distribution, the mean is 6 and standard deviation

is V2, Find the first two terms of the distribution.
5. If X and Y are independent RV's with means 2 and 3
respectively, then find mean of the RV U = XY

IfJPDF of (X,¥)is f(x.y)=—:0<x,y<2. find P(X+Y <1).
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11.

Define Poisson process.

Define a stationary process.

Explain the term “Balking” in queuing system.

Define queue length in a queuing system.

(a)

@

(i}

PART-B (5x16=80 marks)

Experience has shown that while walking in a certain
park, the time minutes, between seeing two people
smoking has a density function of the

£, (x)=2xe™,x > 0.calculate the value of 4. Find the

cumulative distribution function of X. What is the
probability that George who has just seen a person
smoking will see another person smoking in 2 to 3

minutes? In at least 7 minutes? @®)

The chance that a doctor A will diagnose a disease x
correctly is 60%. The chance that a patient will die by
his treatment after correct diagnosis is 40% and the
chance of death by wrong diagnosis is 70%. A patient
of doctor A, who had disease x, died what is the

chance that his disease was diagnosed correctly? (8)

Or
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The MGF of a RV X is(.3¢™+.7)" what is the MGF of

¥ =3x+2. Also find the mean and variance of X.

®)

The probability mass function of a random variable X

is given below:

[

x 0
fix) c

2¢”

P

(i) Determine the value of ¢.

(ii) Evaluate.

P(¥ < 2,P(X=1)P1 <X £3).

(iii)Find the distribution function of X.

(iv)Pind the largest value of X such that

F(x) < 1

If the probability that an individual suffers a bad

reaction from injection of a serum is 1%, find the

probability that out of 800 individuals, () no

individual will suffer a bad reaction,

(ii) exactly 2

individuals will suffer a bad reaction, and (ii})

more than two individuals will suffer a bad

reaction.

)
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(i

In an examination 44% of the candidates obtained
marks below 55 and 6% got above 80 marks.
Assuming the distribution is normal find the mean

and the standard deviation. 8)
Or

Find the moment generating function of uniform

distribution and hence find its mean and variance.

®)
In a house, an attempt is made to kill rats. If the
probability' of killing a rat is 0.4, what is the

probability that a rat will be killed (1) on fourth
attempt (2) less than 4 attempts? (8)

- If x,,%,.....x, are Poisson variables with parameter

X = 3, use the Central Limit Theorem to estimate
P(260 £ 8, < 320). where

S, =X, +X, +..+x, n=100. ®)

The fraction X of male runners and the fraction ¥
of female runners who complete marathon races

can be described by the joint density function:

fx ‘Y)_{Sxy 0=<x<1,0=y<x
" o otherwise

Find the covariance of X and Y. (8)
4
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Or

If X and Y are continuous random variables with

the  joint  probability density  function

g e

R e O<x, y<w
wyi= -

fe5) { 0 elsewhere

find the probability density function of Z = X + Y,

®

If the equations of the two lines of regression of Y
on X and X on Y oare respectively,
7x - 16y +9 = 0and 5y —4x — 3 = 0, calculate

(1) E(X) and E(Y)
{2) the coefficient of correlation between X and Y.
®)
Coiisider a randém process X (t) = B cos(50t + ¢),
where B.and ¢ are independent random variables.
B is a random variable with mean 0 and variance
1. ¢ is uniformly distributed in the
interval[~7 to 7]. Find the mean and auto

correlation of the process. (@)

The transition of wet and dry days in a town is
modeled as a homogeneous Markov chain with the
following transition probability matrix:
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@ If it is dry today, find-the probability that it
will be dry after three days.

) Iftoday is wet, then find the probability that it
will be dry after three days. ®)
Or
® O Find the autocorrelation coefficient of Poisson
process. (8}

(i)  Conmsider a random process

X(£) = Acose,t +Bsinwgt. A and B are

uncorrelated fandom variables with different density

functions with zero mean and same variance 6% and
w, is a constant. Find whether X{t) is wide-sense
stationary. ()]

@ A supermarket has two girls serving at the counters.
The customers arrive in a Poisson fashion at the rate

of 12 per hour. The service time for each customer is

6
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(i) The probability that an arriving

customer has to wait for service.

(ii)  The average number of customers in the

system, and

(iii) The average time spent by a customer in

the super market.

(i)  Automatic car wash facility operates with only one
bay. Cars arrive according to a Poisson distribution,
with a mean &f 4 cars per hour and may wait in the
facility's parking Lot if the bay is busy. If the service
time for all cars is constant and equal to 10 minutes,

determine L ,,Lg,W; and W, ®
Or
® @ The mean;arrival rate of a service centre is 3 pet

hour. The mean: service time is found to be 10
minutes per service. Assuming Poisson arrival and
exponential service time find. (€3]

() utilization factor for this service facility
(ii) probability of two units in the system
(iii)expected number of units in the queue

(iviexpected time in minutes that a
customer has to spend in the system
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