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ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)
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2. Prove that Mu(t) = e"Mu(at).

P(A):%,P(B): and P(AuB):%ﬁnd P(4/B).

3. Give the properties of normal distribution.

4. Let X bea continuous RV with PDF f,(x)=2x; 0<x<l.
Then find the PDF of ¥ =8X"

5. Prove that the correlation coefficient is geometric mean of
its regression coefficients.

6. Let X be a uniformly distributed RV in (-1, 1). Then find
the mean of the RV XY if ¥ = X*.

7. What is a birth and death process?

8. Consider a Markov chain with state space {0, 1} and

1 0
transition probability matrix P:[l l} Draw the state

. 202
transition diagram.
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Explain the term “Jockeying” in queuing system.

In the usual notation of M/M/1):(x/FIFQ), find P(N>2) if

A= 12 per hour and p = 30 per hour.
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PART-B (5x16=80 marks)

Five men out of 100 and 25 women out of
1000 are colour-blind. A colour-blind
person is chosen at random. What is the
probability that the person is a male?
(Assume males and females are in equal
number).

A random variable X has the density

L
function £(x)= {He Porx>0 pd the

0 otherwise
moment generating function and hence
find its mean and variance.

Or

Let X be'a discrete random variable with
PMF given by p(x) = Kg~, x = 0,1,2...,
where 0 < g < 1, Find the value of k and
P(x >4/x>1).

The life in hours of a certain radio tube
has the probability density function given
100

—. =100
L o B

by f(x)= ind

0, forx <100

(a) The distribution function F(x)
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[image: image3.png](b) The probability that none of three
such tubes in a given radio tube
will have to be replaced during
the first 150 hours

(¢} The probability that all the three
original tube would have been
replaced during the first 150
hours.

12. (@) (i) A coin is biased so that a head is twice as  (8)
likely to appear as a tail. If the coin is
tossed 6 times; find the probabilities of
getting

(a) Exactly 2 heads,
(b) At least 3 heads,
(¢) At most 4 heads.

(ii)- - Find the mean and variance of Weibull (8)
distribution.

Or
() (@ A and B shoot independently until each (8}

one hit his own target. The probability of
their hitting the targets at each shot are

% and % respectively. Find the
probability that B will require more shots
than A.

(i) The failure pattern of an electronic (8)
system is known to follow an exponential
distribution with mean time to failure of
500 hours. Find the probability that the

system failure occurs
P554
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(b) More than 400 hours ang
(©) Between 300 and 400 hours

13. @ ¢ The joint density function of X and Y is 8)
given by

Floy)= Kxy y0$x<l,0<y<l
0 otherwise
(a) Find the values of the constant K.
(b) Find P(X=1,Y<2).
) Find  the marginal density
functions of X and Y.
(d) Check ifXand ¥are independent,

) 30 dice are thrown, Find the approximate (8)
Pprobability that the sum obtained ig
between 90 and 120 using Central limit
Theorem.

Or

® G Ifthe randomn variables X and Y have the @®)
Jjoint probability density function given
—xee) 50,y
by fleyy={™ W x20p20 Find
0 otherwise

the regression curve of Yon X,

i) For the following bivariate probability 8)
distribution of X and Y, find

@ PX <2 Y=y
®) Fx(2)

4
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(2)

®)

(@)

) P(Y=3)
(d) Fv(3)
Y

X 1 2 3 4

1 0.1 0 0.2 | 01
2 0.05 | 0.12 | 0.08 | 0.01
3 0.1 0.05 | 0.1 | 0.09

@ If Xt = B5eos(10t+8) and Y(@) =
20sin(10t+6), where 8 is a random
variable uniformly distributed in (0, 2m).
Prove that the process {X(t)} and {Y(t)}
are jointly WSS.

(i) If a student is late to the class on a day
he is 95% sure to be on time next day. If
he is on time to the class on a day, 15%
charice for him to be late to the class next
day. Find the steady state behavior of the
student.

Or

Let {X(t)} be a Poisson process. Then find
P, () and EX(®)).

A bank has two tellers working on savings
accounts. The first tellers handle withdrawals
only. The second teller handles deposits only.
It has been found that the service time
distribution for both deposits and withdrawals
are exponential with mean service time 3
min/customer. Depositors are arrive in Poisson
fashion throughout the day with mean arrival
rate of 16/hour. Withdrawals also arrive in
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Poisson fashion with mean arrival rate of
16/hour. What would be the effect on the
average waiting time for depositors and
withdrawals if each teller could handle both
withdrawals and deposits?

Or

A two-person barber shop has five chairs to
accommodate waiting customers. Potential
customers who arrive when all five chairs are
full leave without euntering the barber shop.
Customers arrive at the average rate of 3.76
per hour and spent an average of 15 minutes
in the barber’s chair. Then,

(i)  What is the probability of a customer can
get dirvectly into the barber chair upon
arrival?

(ii) Compute P1 and Ps.

(i1} What is the expected number of
customers waiting for a hair cut?

(iv) What is the effective arrival rate?

(v) How much time can a customer expect to
spend in the barber shop?

(vi) What fractions of potential customers are
tuned away?

(16)
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