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Note : Attepipt any five questions, with at least one from -

1.

each seclion

Section—A

(a} Two dices are thrown, Let A be the event that

sum of faces s 0dd. B is the event that at least
one of the dice shows oumber 6. Describe the

events AUBANBANBE. Find the
probabilities of the sbove events assuming all
outcomes have equal probabilities. 7

(b) An experiment consists of rolling a die until s 6

1s obtained.

(i) Find the sample space §, if we are interested

in all possibilities.
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(2)

(1) Find the sampic space S, if we are
mierested in the number of throws necded
togetad, 6

Let Aand B be events in a sample space S. Show

that if A and B are independent, then so are

(@)Aand B, (b) A andB, and (¢) A and B.
7

For any three events A, A, and A, show that

PA VA VAY=PA)+P{A)+P(A)-
PA,nA)-P({A NAY-PA,NA) T
Pl'.*‘-.rnAanA’) 10

An um conteins red, blue, green, yellow, white,
and black balls. o how many weys can we

choose |
(1) 10balis?
(ii) 20 balls with least 2 colors each ?

(iii) 20 balls with no more than 3 blue balls 7
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{3}

(iv) 20 bells with at least 4 red balls, a Jcast
2 greca ballg, at least 6 white balls, end no
more thag 3 brown balls 7 10

Section-B

3. (a) Consider the function given by

8703

0 X <0
F x}-u .{+‘!- th{l
L 1 3 2
1 x2i
2

(i) Sketch F (x) and ghow that F {x) has the
propertics of a cdf

(i) £ X is the r.v. whose ¢df is given by ¥ (x),
find (i) P (X 5 1/4), (i1) P'(ﬂ < X £ 1/4),
() P(X=0), and (VP (0 <X £ }/4),

{111} Specily the type of X. 10

MPTO.
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4. (e}

®)

5 (a)
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Consider a function

Find the value of *a’ such that f (x) is a pdfofa

contlnucus r.v. X. 10

Assume that the length of a phoge call in minutes
is an cxponential r.v. X with paramexer 2, = 1/10.
If someone arrives at a phooc booth just before
you arrive, find the probability that you will have
10 wait (i) Iess than 5 minutes, and (i) between
5 and 10 minutes. 10

LetY = ax + b. Dctermine the pdf of Y, if X is a
uniform r.v. over (0, 1). 10

Section=C

Suppose that a random process X (1) is wide-sense

stationary with sutocorrelation

R, (5 t+ 1) =etihs
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(b)

7. (a)
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(5)
()  Find the second mament of the t.v. X (5},

(i) Find the second moment of the r.v.
X(5)—-X(3) 10

Let X (¢) be a Poisson process with rate A. Find
E [X* (1)]. 10

Let X (1) be a stationary random process with
ZETO MeEn ﬂ.nﬂ sutocqrrolation R, (1), We form
the process Y (1), as follows : Y ()= X (1) + f(1)
where f {t) is a known dotorministic signal.
Find the mean m, () and the autocorrolation
R (t, t,) of the process Y (1). 10

If x (1) is & normal process with zero mean and

y{t)-c“mthmﬁndmmnrmdkr{t] 10
Sectlop-D

People armive at a telephone boolh according to 8
Poisson process at an average rate of 12 per hour,
and the average time for cach call is an

exponential rv. with mean 2 minutes.

{P.T.O.
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(b}

8 {a)
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{6)
({) What is the probability that an nrn'ﬁhg

customer wiil find the tclephone booth

occupied 7

{ii) [tis the policy of the telephone company to
install additional booths if customers wait
an average of 3 or more minutes for the
phone. Find the average arrival rato needed
to justify a second booth. 10

Discuss M/M/! queuing system in detail and find
the probability of queing. 10

A cotporate computing centre has two computers
of the same capacity. The jobs arriving at the
cenlre are of two types, intemal jobs and externai
jobs. These jobs heve Poisson arrival times with
rates [ 8 and | § per hour, respectively. The service
time for 2 job is &n exponetial ry. with mean 3

minutes,

(i) Find the average waiting time per job when
apc computer is used exclusively for
intemal jobs and the other for external joba.
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(7)

(i) Find the average waiting time per job when
two compuiers handle both types of jobs.

[n a university computer ceatre, 80 jobs an hour
are submitted on the avezage. Assuming that the
computer service is modeled as an M/M/]
queueing system, what shiould the service rate be
ifthe average tumaround time (time ot submission
10 time of getting job back) is to be less than
10 minutes 7 10
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