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1. (a)

(b

Attempt any Six questions.

All questions carry equal marks.
The distribution funétion of a random variable X is
given by : 6%
I-(1+x)e”,x20
F® = 1o ,x<0
Find (i) pdf of X,
() P(x 2 2), (ili) P (~ 2 <x < 3).

A random variable X has the following probability
function :

x 0 1 2 3

p(x) 0.1 03 0.5 0.1

If Y = X2 + 2X, find
(i) the probability function of Y

(i) mean and variance of Y. 6

P.T.O.
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(2)
Let the p.d.f. of a random wvariable X be :

Find the pd.f. of () Y=X2, (i) Y =3X + 1. 6

~The joint probability density function of the two

dimensional random variable (X, Y) is given by :
j(x,‘y)=x3y3/I6,05x$2, 0<ys<2
Find (i) marginal p.df. of X.
(ify conditional pd.f. of Y given X.
GHPX =1, Y = 1) . 6%

State and prove addition theorem of expectation for
tv\:ro random variables. Hence, find mean of
Y =2X, - 3X, where X|, X, are random variables
with means 3 and S respectively. | 6

Find the expectation of the number of failures
preceding the first success in an infinite series of
independent trials with constant probability p of

success in each trial. 6l

Define the characteristic function of a random
variable. Show that the characteristic function of the
sum of two independent random variables is equal

to the product of their characteristic functions. 6
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Let the random X assume the value 7 with probability

law :
PX=r=pglr=123 .

Find the m.g.f. of X and hence its mean and

variance. - 6%z

Obtain the. mode of Poisson distribution with mean
». Hence find it if

() A =35, (i) A = 5. 6%

Define negative binomial distribution, Qbtain Poisson
distribution as a limiting case of the negative binomial
distribution. . 6

Define ‘Lack of memory’ property. Which discrete
distribution satisfies this property 7 Give the proof
also. 6

Let-X ~ B(n, p). Show that

s
Hrey = PQ(""”’-’ +Td;
Where 11, is " moment about mean. Hence find

variance. 6

Let X;~ gamma(},, a), i = 1,2, ..;,'n be independent
random variables. Obtain the distribution of
X, + X, + .+ X and identify it. 6

{P. T. O.
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(4)
For a normal distribution with mean u and variance
o2, show that the mean deviation from the mean

‘W.is equal to ¢ f2/r . What will be the mean
deviation from median ? 6%

A random variable X takes the values — 1, 1, 3,
5 with associated probabilities 1/6, 1/6, 1/6 and 1/2.
Find by direct computation P(|X — 3| 2 1) and also
find an upper bound to this probability by applying
Chebychev’s inequality. 6

State Central limit theorem for iid variables.

Let X, X;, ..X, be iid Poisson variates with

parameter A. Use central limit theorem to find
asymptotic distribution of S, = X, + X, + ..+ X,
6%
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