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REGULATIONS 2008
FOURTH SEMESTER
MA 44 - PROBABILITY AND QUEUING THEORY
COMPUTER SCIENCE AND ENGINEERING

{Common to Information Technology)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

If the moment generating function of X is given by
Mx(t) =15z find the moment generating function of
=3X + 2.

Ifthe pdf of a RV X is f(x) = 2x; 0 < x < 1, find the cdf of X.

Find the probability distribution of (X +Y) from the
bivariate distribution of (X, ) given below.
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If X and Y are independent RV's each having means 0 and
variances 3 and 4 respectively, then find the mean of the
RVU=(X~Y)

Let X(t) = Bsin wt, where B is a RV with mean zero and
@ Is a constant. Then find the mean of X (¢).
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Prove that auto correlation function is an even function

Write the symbolic representation of queuing model.

What do you meant by transient state and steady state in
queuing systems?

Define closed network in queuing system.

When we say a node is bottle neck of a queuing system?

(a)

(b)

@

(i)

)

PART-B (5x16=80 marks)

Suppose that a trainee soldier shoots a
target in an independent fashion. If the
probability that the target is shot in any
one shot is 0.7, what is the

(a) Probability that it takes him less
than 4 shots?

(b) Probability that it takes him an
even number of shots?

{c) Average number of shots needed
to hit the target?

A continuous random variable X has a
PDF f(x) = kx? + cx, where k and ¢ are

constants for 0 S x < 1. If E(X) = % then
find the values of k and c.

Or

Let X be a discrete RV whose cumulative
distribution function is
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0 if x<-3

1

H if -3<x<6
F(x)= 1

3 If 6sx<10

1 if x 210
Find

@ P <4)P(~-5<X< 4),
P(X =-3),P(X = 6),P(X = 10).

(b) The probability mass function of
X

(ii) Suppose that the life time of a certain
kind of an emergency backup battery (in
hours) is a random variable X having the
Weibull distribution with « = 0.1 and 8 =

@

0.5, Find:

(@) The mean life time of these
batteries.

(b) The probability that such a

bat

tery will last more than 300

hours,

(¢} The probability that such a
battery will not last 100 hours,

The joint probability function of X and Y

is given by
x .
Flny) = {(Hny)’ Fx>0y>0
0 otherwise
Find:
3
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(a) The value of K.

(b) The marginal density function of X
and Y.

(c) The conditional density function of
Xgiven Y=y,

(d) The conditional density function of
YgivenX=x.

20 dice are thrown. Find the approximate
probability that the sum obtained is
between 656 and 75 using Central limit
Theorem.

Or
Let (X, Y) be a two-dimensional random
variable with joint PDF
e’ O<x<yc<l
Foy)y= .
(xy 0 elsewhere

Find the correlation coefficient between
Xand Y.

The input to a binary communication
system denoted by random variable X
takes one of two values 0 or 1 with
probabilities ; and % respectively, Because
of error caused by noise in the system the
output Y differs from the input
occasionally. The behavior of the
conditional probabilities given below
Py=1/x=1)=2and
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Ply=0/x=0y="1

Find P(y = 1), P(y = 0) and
Plx=1/y=1).

Let X(¢) be a random process with four
sample funictions x(¢,s;) = cost, x(t,s;) =
sint, x(t,s3) = —cost and x(¢,5,) = —sint

which are. equally likely. Show that X(t)
is wide-sense stationary process.

Prove that difference of two independent
Poisson processes need not be a Poisson
process.

Or

Let X(t) = Acos At + Bsin At, where A and
B are RV's with means zero. Then prove
that {X(t)} is mean ergodic.

Consider a communication system that
transmits the digits 0 and 1 through
several stages. At each stage the
probability that the same digit will
received by the next stage, as
transmitted, is 0.75. What is the
probability that

(a) a 0 that is entered at the first
stage is received as a 0 by the
fourth stage?

(b) a 0 that is received on a long run?

On an average 96 patients per 24 hour
day require the service of an emergency
clinic. Also on average, a patient requires
10 minutes of active attention. Assume
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that the facility can handle only one
emergency at a time. suppose that it costs
the clinic Rs. 100 per patient treated to
abtain an average servicing time of 10
minutes, and that each minute of
decrease in this average time would cost
Rs. 10 per patient treated, how much
would have to be budgeted by the clinic to
decrease the average size of the queue
from 1 gpatients to % patient? (Assume

arrival rate is Poisson and service time is
exponential)

@ If A =4 per hour, p = 5 per hour in
a(M/M/1):(6/FIFQ) system find

{a) The probability of no eustomer in
the system

(b) The expected number of customers
in the system.

(c) The expected number of customers
in the queue,

Or

Given an average arrival rate of 20 per hour, is
it better for a customer to get service at single
channel with mean service rate of 22
customers or at one of the two channels in
parallel, with mean service rate of 11
customers for each of the two channels.
Assume that both queues are Poisson type.

() A warchouse in a small state receives
orders for a certain item and sends them
by truck as soon as possible to the
customer. The orders arrive in a Poisson
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fashion at a mean rate of 0.9 per day.
Only one item at a time can be shifted by
a truck from the warehouse which is
located at the central part of the state.
Because the customers are located in
various places at the state, the
distribution of service time in days has a
distribution with probability function
F(t) = 4te™%,t > 0. what is the expected
delay between the arrival of an order and
arrival of item to the customer.

(i) On the first day of admission of freshers 8)
in an engineering college, freshers, after
surrendering the original certificates, join
the queue in front of the Principal’s
chamber for getting actual admission at
the rate of 18 per hour in a Poisson
manner. After getting the nod from the
principal, they join the queue in front of
the cash collection counter to make
payment of fees. If the Principal and the
cashier do their service in an exponential
passion taking 2.5 and 3 minutes
respectively, find the average number of
freshers inside the college office and the
average time spent by a fresher inside
the office. .Find also the probability that
there are three students in front of the
Principal’s’ chamber and 4 students in
front of the cash counter.

Or

(b} In a textile shop there are 3 sections, one each (16)
for ladies wear, gents wear and kids wear.
Customers arrive from outside to these

7
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respectively. The service time at the 3 sections
are exponential with parameters 10, 50, 100. A
customer completing service at ladies section is
likely to go to gents section, kids section or
‘leaves the shop. A Customer leaving gents
section always goes to kids wear section. A
customer from kids wear section is equally
likely to go to the gents wear section or departs
from the shop.

(a) What is the average number of
customers in the shop?

(b) What is the average time a
customer spends in the shop?





SIT-CENTRAL LIBRARY


