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! Question Paper Code : A 3887

BB Tech. DEGREE EXAMINATION, APRILMAY 2010,
Fourth Semester
Computer Seionce and Engincering
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. Find £ and the cumulative distribution fumetion for

e e

0, otherwise

2. o defective chips got mixed up with 2 good ones. The chips are tested one by
one until both defectives are found. What is the probability that the last
defective chips is obtained in the fourth test?

3. 16X bas mean 4 and variance 9, ¥ has mean -2 and variance 5 and they are
independent. Find the variance of 2X +Y -5

4. Find the value of ' for the joint probability function for

5. Customers arrive at.a bank according to a Poisson process with o mean rate of
3 per minute. Find the probability that during a time interval of 2 minutes.
exactly 4 customers arrive.

6. I Xis uniformly distributed in (0,1), find the distribution of ¥ = ~2log X

1. Conidor Markov chain with 2 states and transicon probabilty matsx
B
h

l2

Find the stationary distribution for the chain.
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An equipment is to be designed 10 bave u sinimum reliability of point 0.8 and
minimum availability of 0.98 over n period of 2x10%hr . Determine meun
ropair tine.

A duplicating machine mintained for office use is operated by wn office
assistant who earns R, 5 per hour. The time to complete each job varies
hecording to an exponcntial distribution with mean & minutcs. Assue i
Paisaon input with an average arrival rate of 5 jobs per hour. If an & hour
s weed s 4 base, determine the percentage of idle time of the machinc.

For an WIMI1 queucing system. if

6 and =5, find the probability of

atlenst 10 customers in the system.
PART B (5 16.= 80 marks)

(@ @ The contents of wrns L, 1L and I arc as follows 2 white, 3 black and
5 ved balls; 3 white, 2 black and 2 red halls; 4 white, 1 black nd
5 red balle, An urn ie chosen at random and 2 balis are drawn they
hiappen fo the white and red. What is the probablity that they come
from Urns LT or 1157 ®

() Prove sdditive property of Poisson distribution. )

or
) @ Fiod o and PIX <4) for a continuous xandom variable X having
afi+x'l 2sx25

th distribution uncion f(x)=
e o, otherwise

@
(i) Pind fhe moment generating function of a exponential distribution
and hence find the mean and variance from the moment generating
function. 6}

@ () The joint pdl of two dimensional random variable is given by
Dex<lOyex

atherise

Find the marginel densicy

funceion of X and check whether X und ¥ are independent. &)

(i) The lines of regression are Bz +12y=19=0 and 9x 13y~ 46=0

Find the mear values of X and ¥ and the eorrelation coelficient
between X and Y. Alsa obtain the estimate of X for given ¥ =1 (8)

or
) I X and ¥ independent random variables, each following exponential
) X
distribution with mean one, show that U= X +¥ and V= (7 are
! h ¢ av- iy
independent. as)
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(@) Prove Poisson process is n Markov process. ®
1 Show that the proceseX{0=oin +6), whore 6 i aniormly
distributed in (0,27} is first order stationary, stationary in the wide
®
or
() Show that random process X[t]= Acosfuw,t +8) is a WSS, if A and
e constat s is wnifoswly S vandors vasisble
over (024) w
®
Let {X,, 720} be a Markov chain with states 0, 1, 2 and probability
51,
i3
matrix P=|2 1 L1 and che initial distribution P(x,
Pas
o 81
L2 mind
® (X, =1/X,
@ P,
o pix e
o
i) Given that Rft)=e “** 120 . Compute the reliability for a 50 hour
R —— ®

Find the MTBF of the system, if the six components have
exponential time to failure disteibution with failure rate of 18, 2.4

2.0,13, 3.0 and 1.5 per 1000 houes respectively @

3 A 3887




[image: image4.jpg]5@ Derive Pallacaek Khinchine formula for an MIG/L queueing syster a6

or
@ & A supor market has two girs attending to ssies 1 the counters
BB neo time for each customar is exponential with mesh
e oni if people arrive in Poisson fashion at the rate of 10 per
hour,
() What is tho probability that a customer ha o wait for
(@ What i tho expected percentage of idle time for sach g ®
G Customers arsive at & watch ropuir shap according (0 Koot
rstoss o rate of one per every 10 minuter, and (he service B
B ponontiol  random _ variable _ with | ment
e, Fon the average pumbor of customers in the shop 4.
e mveragie time & customer's spends in the shop. ®
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