[image: image1.png]me
21|12 ]wf

B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010,

FOURTH SEMESTER
COMPUTER SCIENCE MD ENGINEERING
MA 1252 — PROBABI[.I'/I"Y AND QUEUEING THEORY
(REGULATIONS 2007)
Time : Three hours N Maximum : 100 marks

Answer ALL questions.

PARTA—(10x 2=20 marks)

1 Let PAURB)=5/6, P(ANB)=1/3 and P(B)=1/2. Are

the events 4 and B ave independent?

2. Ifthe cumulative distribution of the random variable X is

Fx)=1-e™(l+x), x>0 then find the pdfof X .

3. If X is Poisson variate such that
2ZPX =00+ P(X=2)= 2P(X =1) then find E(X).
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If X has a uniform distribution in (0, 2) and Y has :

exponential distribution with parameter A, find A su
that P(X <1)=P(Y <1).

If X =Rcos¢ and Y = Rsing, how are the joint pdfs
(X, Y) and (R, ¢) related?

|
Write the properties of correlation coefficient.

\
Define Markov process. ./ :

Prove that the difference of two independent Pois:
process is not a Poisson process.

Write Ligtle’s formula for single server queuing model.

If Ai=4 per hour p\': 12 per hour in
(MM \1): 4| FIFO) queuing system, then find
probability that there is no customer in the system.

PART B — (5 x 16 = 80 marks)

(@ @) A box of light bulbs contains 30 bulbs of wl
5 bulbs are defective. If 3 of the bulbs
selected at random and taken out from the
succession without replacement, find
probabilities that all 3 bulbs are defective.
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A manufacturer of airplane parts knows that
the probability is 0.8 that an order will be
ready for shipment on time and it is 0.7 that
an order will be ready for shipment and will be
delivered on time. What is the probability that
such an order will be delivered on time given
that it was also ready for shipment on time? (4)

Find the moment generating function of the

random A?ariable ¢ with pdf
% 0<xsl

fx)=42-x, 1<x<2 and hence find mean
0y otherwise

and variance. ®)
Or

For a certain binary communication channel,
the probability that a transmitted ‘0" is
received as a ‘0’ is 0.95 and the probability that
a ‘1’ is received as ‘1’ is 0.90. If the probability
that a ‘0’ ‘is transmitted is 0.4, find the
probability that ‘1’ is received and ‘I’ was
transmitted given that a ‘1’ was received.  (8)

If continuous random variable X has the

pdf f(x):{k(z_x)’ 0<x<2  yon find

0, otherwise

(1) the value of k ) cdf of X
3) P(l/2<X<3/21X21). (8)
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In a certain factory producing razer blad
there is a small chance 1/500 for any blade
be defective. The blades are supplied
packets of 10. Use Poisson distribution
calculate the approximate number of pack
containing.

(1) no defective blade

(2)  at least onedefpctive blade

3 at most 1 ‘defective blade, in
consignmentof 10,000 packets.

The time in hours requh‘ed to repair a machi
is expgnentially distributed with parame
A=Llf20

(1) What is the probability that the rep
time exceeds 2 hours?

(2) ‘What is the conditional probability tha
- repair takes at least 10 hour given tl
‘its duration exceeds 9 hours?

Or

If X has a geometric distribution w

" pafameter p, then find :

[¢)] P(X is even)
(2)  P(X isodd).

A random variable has a normal distributi
with o =10. If the probability is 0.8212 that
will take on a value less than 82.5, what is t
probability it will take on a value great
than 58.3? <
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(@) () The joint probability density function of
bivariate random variable (X, Y) is
x+y
—=, O<x, 2
fx, =1 8 <
0, otherwise
Find the marginal probability density
functions of X~and Y and f(x|y) and f(y|x).
’ ‘ ®)
() K X and ‘¥ are \in&ependent exponential
distributions with parameter 1, find the pdf of
U= X-Y. . 8)
“ Or
® @ From the following data, find the regression
lines of X and Y . @)
X:|25|28 353231362038 34] 32
Y:|43146 4941|3632 31]30(33]|39
Y 1
(i) Subpose'that in a certain circuit, 20 resisters

are connected in series. The mean and
variance of each resistor are 5 and 20
respectively. Using central limit theorem, what
is the probability that the total resistance of
the circuit will exceed 98 ohms (assuming
independence). (8)
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correlation function Ryx(7) an

¥(t) = X(¢t +a)~X(t—a) then show that
Ryy(n)= 2Ry (1)~ Bxx (7 — 2a) ~ Ryx (7 —

The transition probability matrix of a ]
chain {X,:n=123.} with three

3/4 1/4 O
o, 1, 2 is-P=|1/a 1/z 1/4| with
0 3/4 1/4

distribution-  p® =(1/3,1/3,1/3).
PX,=1X, =1 X, =1, X =2

Or

On’the average, a submarine on patr
6 enemy ships per hour. Assuming
aumber of ships sighted in a given |
time is a Poisson variate, find the p1
of sighting.

(1) 6 ships in the next half-an-hour
(2) 4shipsinthe2 hour

(3) atleastl ship in the next 15 mi

‘ C
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A housewife buys 3 kinds of cereals A4, B, C
She never buys the same cereal in successive
weeks. If she buys cereal A, the next week she
buys cereal B, However, if she buys B or C,
the next week she is three times ag likely to
buy A as other cereal. In long run, how often
she buys each of the three cereals? 8)

Customers Arrive. at a watch repair shop
according to a Poisson ‘Process at a rate of one
per every 18 /minu\‘fgs éqd the service time is
exponential with mean 8 minutes. Find the
average number of customers in the shop,
average waiting time a customer spends in the
shop and the average time a customer spends
in the queue. ~. 8)

Derive Pollaczek-Khi;ltchin formula. 8)
Or

There are * three ingpectors to investigate
accidents. One inspector takes 2 days on an
average for completing a case. The number of
accidents that oceur in a year is 300, The
accidents oceur in Poisson distribution and the
inspectors’ performance s exponentially
distributed. Find the average number of
accidents in the system, average queue length,
average waiting time in the system, 8)
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A car service station has two bays w
service can be offered simultaneously. Du
space limitation, only four cars are accepte
servicing. The arrival pattern is Poisson w!
mean of one car every minute during the :
hours. The service time is exponential
mean of 6 minutes, Find the average nut
of cars in the system during peak hours
average waiting timesof a car and the ave
number of, ;a’z;\rs per hour that cannot ente
station because of full capacity.
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