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def
limitations? Justify g iti0n Of probability. wWhat are its
. 3+344

Another um contaie black ball and one green ball.

NS one white ball and one green ball,

urn. What is the
will be of the same

ball. Ly of getting one green

(i1) Find the probabil
: ity of getting at least
falr coin is tossed six times 1ndependent§y}.‘eads o fo

(c) For any two events A and B, prove that

PA)+P(B) -1 £ P(ANB < VP AP (B) .
Discuss the case for equality:

(@ Distinguish between total independence and pairwise

independence for a set of even \
ts. 1l :
example. Illustrate with .an.

(e} Define random variable and its distribution function,
Discuss the important properties of a distribution
function,

(f) Define expectation of a discrete random variable. For
any two such variables, X and Y, prove that

E(x+y) = E(x) + E(y) .
When dcoes the result

E(xy) = E(XE
hold?

(g) Show that E|x-c| is minimised at c=Median (x) .

(h) When 1s discrete distribution said to be symmetric? For

such a distribution, discuss the relation between mean,

8+2

6+4

3+3+4

T+3

10

median and mode. . 446
(1) State and prove Chebyshev's inequality. Discuss one
of its uses. 6+4
(j) Discuss the properties of a bivariate normal distribution. 10
(k) (i) What is a sufficient statistic in point estimation3
State a necessary and sufficient condition related
to this statistic,
(11) Let X be N(u,1) with unknown g . Show that 1x1 is
not sufficient for u . 44442
(1) Discuss the mole of auxiliary information in survey
sampling. Mentlon at least three methods where such
information is used, 545
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what are random sampling numbersi Mention sgmi init;tgnt
randan sampling number series and discribe thelr m ods

of const ruction. d4¢

Mention the basic principles of design oi exii;i?;?::.
Provide two designs in which all the basic P

644
SR ffects
Define the terms main effects and interacttgg eare el
in relation to a experiment. Show that Y
treatment contrasts orthogcnal to each other. 644

Group - B
Answer any five questions

For any two events, A and B, define conditicnal probabilities

and prove that (with appropriate assumption)
P (8) /1-P(B|A)7

p (a|B*
(l ) P (B*)

hat of
12+8

Show that independence of A and B is equivalent to t
At and B.

Consider the distribution of (xl, Xy x3) which assumes

helvallues (100, O (0 om0 70 1) and @y 1S each

with probability%—. Examine the independence of three

random variables,

al
Let X be distributed according to a p-variate nomm
distribution with mean vector M and dispersion matrxl ,
which is positive definite. Prove that the components

of X are independent if and only if¥ is a diagonal matrix.10+10

State the central limit theorem for independently and
indentically distributed random varial?les and use it to
find the asymptotic districution of (i} X following
binomial (n,p), oLp<1, and (i1) X following chi-square
distribution with n degrees of freedom.

Let X be a sequence of random variables with
n

5 il S e 1
Examine whether xn converges to zero in probability, 15+5

Discuss the properties of a good estimator.

Le X0 ...xn'g be a random sample with mean n and
variance 0‘2 S EindEcEsuchEthat

n-1 2

is an unbiased estimator of c<2 Z'Heze random sample
means that X ....x are ud_]

Explain, with an illustration, the concept of pivot in
confidence interval estimation. S+8+7
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