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Mechanical Engin (Sandwich) .
MA 6453 — PROBABILITY AND QUEUEING THEORY
(Common to Computer Science and Engineering/Information Technology)
Time : Three hours Maximum : 100 marks
Answer £
PART A — (10 % 2 = 20 marks)
L If the probability density func 2 random variable X is f(x)-:% in
? —2<x<2 find P(X|>1). ;
.‘ 12,3, ., find P(X is odd).
mensional discrete and continuous

2. IfXisa geometric variate, taking:
3.  Define conditional distribution for ts
random variables. 1

4. If X=Rcos¢ and Y=R sing, ho
of (X, Y) and (R, ¢) are related?

the joint probability density function

h

5. Define a kth order stationary p oct

stationary process? i
_ State Chapman-Kolmogorov theorem.
- 7. State Little’s formula for the queuing mode

8. What are the values of P, and P, for
when A=y

hen will it become a strict sense

(MIM18): (! FIFO).
he queuing model (M/M/1): (K/FIFO)

9.  State Pollaczek - Khintchine form G/1) queuing model.

10. Write down the traffic equation for kson network. -
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13. (a)
(b)
14. (a)
(b)

(i) If the process X (t} P+Qt where P and Q are independent
random variables with E(P)=p, E@=q, var(P)=o? and
var(Q)=o}, find E{X@} and R(4,1,). Is the process (X (1))
stationary. : ‘ (8)

(i) On the avei‘ag‘e a su ne on patrol sights 6 enemy ships per
hour. Assuming that ¢ ber of Ships sighted in a given length
‘of time is a Poisson var ind the probability of sighting 6 ships
‘in the next half-an-hour ships in the next 2 hours and at least 1
ship in the next 15 minutes. (8)

@) Three boys A, B, and C are | th owing a ball to each 6ther. A always

~ throws the ball to B s throws the ball to C, but C is just
likely to throw the ball as to A. Show that the process is
Markovian. Find the transition matrix and classify the states. (8)

(1)) Prove that the random ess X (t)=costw° t+6) where 4 is
uniformly distributed im the interval (-z,7) is wide sense
stationary. (8

(i) Obtain P, and P,,'for' thy h and death process. (8

() . Arrives at a telephome booth are considered to be Poisson
distribution, with an e time of 10 minutes between one
arrival and the next. ' ngth of phone call assumed to be
distributed exponentiall ith mean 3 minutes. What is the
probability that a pe: g at the booth will have to wait?
And what is the average length of the queues thgt form from time
to time? (8)

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

6 letters per hour. If letters a
per hour. What is the probab
the average number of letter:

being typed at the rate of 15 letters
all the typists will be busy? What is
e to be typed? What is the average

time a letter has to be spen g and for being typed? And what is
the probability that a letter wi ke longer than 20 minutes waiting to
(16)

be typed and being typed?
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