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1. (a) State Bayes’ theorem and prove it. [30 marks]

(b) Random variable X is having an Exponential distribﬁtioanith parameter A. Then,

-

prove the followings:

4

1
i. expectation of X, E(X) =

—)\‘3
. 1
ii. variance of X, V(X) = —;
' A
iii. moment generating function of X, Mx(t) = T K [40 marks]

~
(¢) Random variable X is having a Normal distribution with mean 400 and variance 100.

Find the following probabilities:
i. P(X< 370);
ii. P(X> 380);

iii. P(370 < X < 390). [30 marks]

2. (a) The probability density function of the random variable X is given by
Cx* f0<z<3
fx(z) =

0 , otherwise

where C' is a constant.

[P.T.O.]



[Question 2(a) continued....] ‘

Find the followings:
i. value of C;
1. variance of X, V(X);

lii. cumulative probability distribution function of X, Fx(z);

iv. P(X>2.5).

[40 ma
(b) The joint probability density function of X and Y is given by,
, 2x4+2), 0<2<1,0<z<1
Ixy(@y) =
0 , otherwise.
Find the followings:
L P-2<2<05, 015 <y <0.75);
li. marginal probability density function of ¥, fr(y);
1ii. conditional probability density function of X given Y,'}'}(/ v(Z,y);
iv. conditional expectation of X given Y, E(X/Y).- ] [60 marl

4

3. (a) Let @1,29,....,2, be a set of observations for the random variables‘ X1, Xo, .0 )

each having the following probability density function: h )
~

Aexp(—Xx), if z >0
Ix(2,0) = '

0 , otherwise.

Find the probability density function of
Y = max(ay, 29, ..., x,),

by using its cumulative probability distribution function. [30 mark

(b) Let 1,5, ...., 2, be a random saniple from Normal distribution with mean  ar

variance o2. By using its moment generating function, find the probability densi
function of the sample mean defined as
e o

= : [30 mark
n

re;



(¢) Use the method of transformation(change of variables) to find the density function

of Z defined as,
=Y - X;

where X and Y are two random variables with joint probability density function

, 3x, f<y<z<l1
Ixy(z,y) =
0 , otherwise.

[60 marks]

4. (a) Let zy,29,....,2, be a random sample of size n from a Normal distribution with
unknown mean y and variance ¢?. Find the moment estimators of p and o?.

Estimate o® with the sample data: [7.1, 2.6, 3.0,9.0,10.5; 6.2, 5.0, 4.25, 7.7,2.2).

-

[30 marks]
(b) Let 21,2, ...., 2, be a random sample from a distribution with probability density
function, 3
. 3627 ekp(—0x%), ifz >0 *
[z, 0) =
2 0 . otherwise.
Find the Maximum likelihood estimator of 6. [40 marks]

(c) Let 21,29, ..., 2, be a random sample from a Normal distribution with unknown
mean 4 and unknown variance ¢?. Derive a (1-2)100% confidence interval for pop-

ulation mean . [30 marks]

-THE END-



