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FOURTH SEMESTER
MA 44 - PROBABILITY AND QUEUING THEORY
COMPUTER SCIENCE AND ENGINEERING
(Common to Information Technology)
Time: Three Hours Maximum: 100 marks
(Statistical tables to be permitted)
ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

1. Suppose that for a RV X, [X"] = 2",n = 0,1,2,3,.... Then
find moment generating function of X.

2. IfVar(X)= 4, find Var(3X + 8). where X is a random

variable,

3. Efloy)=k(1-x—y);0<xy <% is a joint density
function, find .

4. Give any two ﬁroperties of correlation coefficient.
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5. If the tpm of a Markov chain is (1/2 1/2), find the

steady-state distribution of the chain,
6. Why a Poisson process is not stationary?

7. Give some queue disciplines in queuing system.
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Give the formula for effective arrival rate with respect to
an (M/M/1):(k/FIFO) a queue system.

Define a Tandem queue.

Give the balance equation for closed Jackson network.
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PART-B (5%16=80 marks)

A box contains 100cellphones, 20 of (8)
which aie defective. 10cellphuaes are
selected for inmspection. Find the
probability that

(i) at least one is defective

(i) at the most three are defective

(iit)all the ten are defective

(iv) none of the ten is defective
The nixmbet of personal computers (PCs) (8)
sold ~daily at HCL is uniformly

distributed with a minimum of 2000PCs
and a maximum of 5000PCs.

(i) Find the probability that the daily
sales will fall between 2,500 and
3,000PCs.

(ii) What is the probability that HCL
will sell at least 4,000PCs.
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[image: image3.png](ii))What is the probability that HCL
will exactly sell 2,500 PCs.

Or
() () Let X be a continuous RV with PDF (8)
f(x)=kx"e*,x>0, and n is a
positive integer. Then find
o k
(ii) mean and variance of X.
(i) The daily consumption of milk in a city, (8)

in excess of 30,000 gallons, is
approximately distributed as a gamma

variate with parameters x = 2 and
1 . .
A= To000° The city has a daily stock of

40,000 gallons. What is the probability
that the stock is insufficient on a
particular day?

12. (a) (i) If the joint probability density function (8)

] of (X,Y) is given by
12e73%% fx>0,y>0
x,y) = .
T },,) { 0 otherwise

Find
(i) PA<X<3, 2<Y<4),
(ii) P(X < 2,Y < 2) and
(i) PCX+Y <1).
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[image: image4.png]() Le X1,X;,..,X, be independent and (8)
identically distributed random variables
with mean 3 and variance % Use

Central Limit Theorem to estimate
P(340 <5, <370), where S, =X, +
X2+ w4 X, andn = 120,

Or

®) @ Let(X,Y)be a continuous 2D RV with (8)
JPDF flx,y) = dxye=G4y%),
x>0,y >0. Then find the PDF of
U=x?+yZ

(i) Let (X, Y) be a two-dimensional random (8)
variable with joint PDF

_{2 0<x<y<i
fy) = {0 elsewhere

Find  the correlation coefficient
between X and ¥,

13. (@ () Three boys 4, B and C are throwing a (3
ball each other. A always throws the ball =
to C, but C is likely to throw to B astoA.

(D) If initially the ball is with B, then
what is the probability that the
ball is with B in the third throw?

(i) If initially the ball is either with
A or B then what is the
probability that the ball is with C
in the third throw?
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A stationary  process has an
autocorrelation for given
2572436
T) = ———.
R(T) 6257244

Find the mean value, mean square value
and variance of the process.

Or

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

Let X(t) =Y cost+Zsint, for all 1,
where Y and Z are independent binary
RV's each of which assumes the values
~1 and 1 which are equally likely. Then
prove that {X(t)} is wide sense
stationary precess.

Suppose people - arrive to purchase
tickets for a basketball game at the
average rate of 4 per minute. It takes an
avérage of 10 seconds to purchase a
ticket. If a sports fan arrives 2 minutes
before the game starts and if it takes
exactly I%minubes to reach the correct

seat after the fan purchase a ticket, then
(@) Can the sports fan expected to be
seated for the start of the game?

(i) What is the probability that the
sports fan will be seated for the
start of the game?
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(iii)How early must the fan arrive in
order to be 99% sure of being
seated for the start of the game?

(i) A telephone exchange has two long
distance operators. The telephone
company finds that during the peak
load, long distance calls arrive in a
Poisson fashion at an average of 15 per
hour. The length of service on these calls
is approximately exponentially
distributed with mean length 5 minutes.

(i) What is the probability that a
subscriber will have to wait for
his leng distance call during the
peak hours of the day?

(i) What is the expected waiting
time of a customer in the system?

Or

A railway station, only one train is handled at
a time. The railway yard is sufficient only for
two trains to. wait while other is given signal
to leave the station. Trains arrive at the
station at an average rate of 6 per hour and
the railway station can handle them on an
average of 12 per hour. Assuming Poisson
arrival and exponential service distribution,
find the steady state probabilities for the
number of trains in the system. Also find the
average time of a new train coming into the
yard. If the handling rate is reduced to half,
what is the effect of the above resuit?
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There are two salesmen in a ration shop
one is in charge of illing and receiving
payments and the other is incharge of
weighting and delivering items. But only
one customer is permitted to enter in to
the shop when the billing person is free.
1f customers arrive at a Poisson rate of 5
per hour and both the salesman on the
average take 6 minutes each to serve a
customer and the service times follow
exponential, find

(i) The average number of customers
in the shop

(ii) The average time a customer
spends in the shop.

In a heavy machine shop, the overload
crane is 75 per cent atilized. Time study
observations gave the average slinging
time as 10.5 minutes with a standard
deviation of 8.8 minutes. What is the
average calling rate for the service of the
crane?, and what is the average delay in
getting service?

Or

In a book shop there are two sections, one for
text-books (T.B.) and another for note-books
(N.B.). Customers from outside arrive at the
toxt-book section at a Poisson rate of 4per
hour and at the note-book section at a Poisson
rate of 3per hour. The service rate of the T.B.
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[image: image8.png]section and N.B. section are respectively 8
and 10 per hour. A customer upon completion
of service at T.B. section is equally to go to the
N.B. section or to leave the book shop,
whereas a customer upon completion of
service at N.B. section will go to T.B. section
with probability 1/3 and will leave the book
shop otherwise. Find the joint steady-state
probability that there are 4 customers in the
T.B. section and 2 customers in the N.B.
section. Find also the average number of
customers in the book shop and the average
waiting time of a customer in the shop.
Assume that there is only one salesman in
each section.
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