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Ali questions are compulsory.
Attempt any two parts’ from each question.
Section 1
1. (a) State and prove Bayes’ theorem. 4,
(b) " Two unbiased dice are thrown. If X is the sum’ of the
| numbers showing up, then prove that :
.35
P{X -7 23} <54

Compare it with the actual probability. 4%

P.T.O.
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(©) Let
f(x) = Ke™ (l’—e_”")AI(o. w)(X).
() Find K such-that j(.) is a déhsi’ty function,
(i) Find the cumulative distribution function. 4%
Section H

(@)  Find the moment generating function, mean and variance
of gamma distribution. Is exponential distribution a
particular case of gamma distribution 2 Justify vour

answer. ’ 5

() () Show that in a Poisson distribution with unit mean.
mean deviatjon about méan is (27e) times the

standard deviation.

@) If E[X] = 10 and 0, = 3, can X have a negative

binomial distribution ? Justify your answer. 5

(©) -~ Show that for normal distribution mean, median,

mode coincide. 5
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Section III
Let
fx, y) =xy I(('),])(x) I(O,x)(y)'
(/) Find marginal density functions-of X and Y.
(i) Find P{0 <X + Y < 1}. ‘ s
Thrée fair coins are tossed. Let X denote the number of

heads on the first two coins and let Y denote the number

of tails on the last two coins :
(H Find the joint distribution of X and Y.
- (#) Find Cov[X, Y].
(iif) Find fy (YIX =2). | 5
Define the jqint cumulative distribution function of a two

dimensional random variable (X, Y) and state its

properties. Further show that :

Fy(x) + By() = 1 <Fy (%9) SYKEFOG), Vx,

. where F(.) denotes the cumulative distribution function. 5§

P.T.O.
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Section IV

State Weal-< Law of Largé numbers. Suppose that some
distribution with an unknown mean has variance equal to
1. How large a sample must be taken in order that the
probability will be at least 0.95 that the sample mean X,

will lie within 0.5 of the population mean ? 4",

Find the moment generating function and characteristic

function of the distribution : m
1 - x|, x <1
f(x) = S .
0, otherwise

‘Use central limit theorem to show that if X is binomially

" distributed with parameters » and p, then : 4%

X - np

Jnpq

7 =

~N(0, 1) as n > oo
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