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COMPUTER SCIENCE AND ENGINEERING
MA 1252 — PROBABILITY AND QUEUEING THEORY
(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  State the axioms of the probability.
2. . State any two properties of the moment generating function.

3.  With usual notations find ‘p’ for a binomial random variate ‘X’, if n = 6 and if
9P(X =4) = P(X =2).

| 4. If X is uniformly distributed over the interval (0,10) find the probability that
X <2.

5. CanY =5+28X and X =3 - 0.5Y be the estimated regression equations of
Y on X and X on Y respectively?

- 6.  State central limit theorem.

7. Define Random process and its classiﬁcation.
8.  Define Wide sense stationary random process.
9. What is a Markovian Queueing model?

10. State Pollaczek-Khintchine formula.
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PART B — (5 x 16 = 80 marks)

A box contains 6 red 4 white and 5 black balls. A person draws four
balls from the box at random. Find the probability that among the
balls drawn, there is atleast one ball of each colour. - (8)

Find the moment generating function of the random variable with

the probability law P(X = x) = ¢*'p, x = 1,2,3....... . Also find the
mean and variance. (8)

Or

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

If X is a continuous random variable whose probability density
function is given by

flx) = {c(4x - 2x2), Dcx<c2

; otherwise
Find the value of ‘C’ and also find P(X > 1). (8)
Derive the moment generating function of the binomial distribution
and hence find its mean and variance. (8)

The weekly wages of 1000 workmen are normally distributed

around a mean of Rs. 70 with a standard deviation of Rs. 5.

Estimate the number of workers whose weekly wages will be

(1) between Rs. 69 and Rs. 72,

(2) - less than Rs. 69,

(3) more than Rs. 72. : (8)

Or

Suppose the lifetime of a certain kind of an emergency backup
battery (in hours) is a random variable X having the Weibull
distribution with parameters ¢ = 0.1 and 8 = 0.5 Find

(1) the mean lifetime of these batteries,

(2) the probability ‘that such a battery will last more than
300 hours. : (8)

If the random variable X is uniformly distributed in the interval
(-3, 3), find the probability density function of ¥ = 2X?% - 3. (8
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Given the following bivariate probability distribution obtain :
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(1) Marginal distributionof X and Y

(2) Conditional distribution of X given Y = 2 and

(3) The conditional distribution of Y given X =1. (8)
The Joint probability density function of a two dimensional random

: ~(x+y)
variable (X,Y) is given by f(x,y) = {e x>0y >0

0, elsewhere

Find the disfriBuﬁon of —;—(X Y. (8)

Or
Two random variables have the joint probability density function
flx,y) = {%(x +9),0<x<1,0<y<2. Find the correlation
coefficient and the two regression lines. (8)

A sample of size 100 is taken from a population whose mean is
60 and variance is 400. Using central limit theorem find out with
what probability can we assert that the mean of the sample will not
differ from x4 = 60 by more than 4. : (8)

The process X (t)} has the following probability distribution under

n-1
'—«Lt‘)"—n;f,n =123
certain conditions P[X(¢) = n] = (1 + at)
at
yn= 0
e 1+at
‘Show that {X(¢)} is not stationery. (8)

A student’s study habits are as follows. If he studies one night, he is
70% sure not to study on 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
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Prove that the difference of two independent Poisson processes is
not a Poisson process. \ (8)

Three boys A, B and C are throwing a ball to each other. A always
throws the ball to B and B always throws the ball to C but C is just
as likely to throw the ball to B as to A. Show that the process is
Markovian. Find the transition probability matrix and classify the
states. ‘ (8)

A T.V. repairman finds that the time spend on his job has an
exponential distribution with mean 30 minutes. If he repair sets in
the order in which they came in and if the arrival of sets is
approximately Poisson with an average rate of 10 per 8 hour day,
what is the repairman’s expected idle time each day? How many
jobs ahead of average set just brought in? - (8)

A one man barber shop takes exactly 25 minutes to complete one
hair-cut. If the customers arrive at the barber shop in a Poisson
fashion at an average rate of one for every 40 minutes, find how
long onthe average a customer spends in the shop? Also find the
average time a customer must wait for service. (8)

Or

There are three typists in an office. Each typist can type an average

. of 6 letters per hour. If the letters arrive at a rate of 15 letters per

hour, what fraction of times all the typists will be busy? What is the

“average number of letters waiting to be typed? (8)

Patients arrive at a clinic according to Poisson distribution at a rate
of 30 patients per hour. The waiting room does not accommodate
more then 14 patients. Diagnosis time per patient is exponential
with mean rate of 20 per hour. Find out

(1) the effective arrival rate at the clinic
(2) the probability that an arriving patient will not have to wait

(3) the expected waltmg time ' until a patient is discharged from
the clinic. LB

4 [





