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Question Paper Code : 33411

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fourth Semester
Computer Science and Engineering
MA 040 — PROBABILITY AND QUEUEING THEORY
{Regulation 2001)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. A box contains 4 bad and 6 good items. Two are drawn out from the box at a
time. One of them is tested and found to be good. What is the probability that
the other one is good?

xe™, x20
0, x<0

2. Arandom variable X has density function given by f(x)= { Find

the moment generating function.

3. Find % for the bivariate random variable X and Y have joint density function
ren)-{

k(d-x-y) 0<x<2,0<y<2
0, otherwise,

4. If X is uniformly distributed over (-1,1), find the density function of

X
Y =sin| —|.
sm[zj

5. Define discrete random process and discrete random sequence.

6. - A radioactive source emits particles at a rate of 5 per min in accordance with
Poisson precess. Each particle emitted has a probability 0.6 of being recorded.
Find the probability that 10 particles are recorded in 4 min-period.

7.  Determine the MTTF for a mission time of 1000 hours, if the test data on 10
such components gave items to fail as shown in table.

n: 1 2 3 4 5 6 7 8 9 10
Timeinhour: 807 820 810 875 900 837 850 790 866 815
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12.

Define Availability.
Explain Kendall’s notation for queueing models.

Find the length of the queue for an M/G/1 model, if 21=5 min, #=6 and

o=2=.
20

PART B — (5 x 16 = 80 marks)

1
() () Let flx)= Zx, 0<x <, . Find probability density function of
0, otherwise
Y=4X+2. (6)
Gy 1 X is a  continuous random  variable  with
1,x<1
Fx)={k(x-1)",1<x<3. Find the value of k, probability density
0, x>3
function and P (X <2). (10)
Or

(b) (i) Suppose the lifetime X (in days) of a certain component is
exponential distributed with B =120. Find the probability that the

component will last (1) less than 60 days (2) more than 240 days. (8)

(ii) Find the moment generating function of Poisson distribution and
hence find the mean and variance. (8)

(a) () Determine the value of the constant %, such that the function

_lix4y  gey y<oo
fleylgiven by flry)={ @+ @y s a
0, otherwise
probability density function of a bivariate distribution (x,¥). Also
find the marginal distributions of X and Y . ()]

i) Two random variables X and Y are defined as Y =4X +9. Find
the correlation coefficient between X and Y . 8)
Or

(b) (i) Tworandom variables X and Y have joint density functions

: x2+%,OSxSI,OSyS2

fley)=
0, otherwise

Find the conditional density function. Check whether the

conditional density functions are valid. [€)]

2 33411



[image: image3.png]13.

14.

(a)

(b)

(a)

®

(ii)

@

i)
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i)

Y]

(ii)

4]

If X and Y are two continuous random variables with joint density

kxy,0<x<1,0<y<l

function f (x,y):{ . Find the constant k and

0, otherwise
the joint probability distribution of V=X?and W=XY. [¢:)]

Consider the random process X (t) =cos(w¢+6) where 6 is
uniformly distributed in the interval -z to . Check whether
X (¢) is stationary or not. ()]

Prove the interval between two successive occurrences of a Poisson
process with parameter 1 has an exponential distribution with

1
mean = 8)

Or

Show that the processX (t)=sin(t+6), where 0 is uniformly
distributed in (0,2 ) is first order stationary and stationary in the
wide sense. ()]

Customers arrive at the complaint department of a store at the rate
of 5 per hour for male customers and 10 per hour for female
customers. If arrivals in each case follow Poisson process, calculate
the probabilities that (1) at most 4 male customers (2) at most
4 female customers (3) at most 4 female customers will arrive in a
30 min period. 8

The transition probability matrix of a Markov  chain
{X,}n=1,23.. having three states 1, 2 and 3 s

01 05 04

P={06 02 02|and the initial distribution is
03 04 03

P® =(0.7,0.2,0.1). Find [6)) P(X,=3) and

(@) PiX,=2,X,=3,X,=3%,=2] ®)

Derive Markov availability model for a 2 unit parallel system.  (8)
Or

Two transmitters are installed at a particular station with each
capable of meeting the full requirement. One transmitter has a
mean constant failure rate of 9 faults per 10*hrs and occurrence of
each fault renders it out of service for a fized time of 50 hours. The
other transmitter has a corresponding failure rate of 15 faults per
104 hours and an out of service time per faults of 20 hours. What is
the mean availability of the system? (8)
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(a)

(b

(i) Using limiting behavior of homogeneous chain, find the steady state
0.1 06 03

probabilities of the chain P=|0.5 0.1 0.4]. 8)
01 02 07

Customer arrives at a one window drive in bank according to a Poisson
distribution with mean 10 per hour. Service time per customer is
exponential with mean 5 minutes. The space in front of the window,
including that for the car in service, can accommodate a maximum of
three cars. Other cars can wait outside this space.

(i)  What is the probability that an arriving customer can drive directly
to the space in front of the window?

(ii) What is the probability that an arriving customer will have to wait
outside the indicated space?

(i) How long is an arriving customer expected to wait before starting
service? (16)

Or
Obtain the steady-state system size probabilities for an M/M/C queueing

system. Also obtain average number of customers in the queue and
average waiting time in the system. (16)
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