(4)
16. Let a random vector (X, X,) follow a bivariate normal
distribution with E(Xy)=E(X;,)=1,
V(X,)=4V(X,)=4 and Cov(X,, X,)=1. Derive

the moment generating function of (X4, X,).
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Group - A

Answer any five of the following questions :  2x5=10

1. State the properties of a cumulative distribution function.

2. Show that the function f(x) given by

f(x):{lxl —l<x<1

0 ;otherwise

is a possible probability density function.

3. State the uniqueness property of moment generating
function of a random variable.
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10.

11.

(2)

State the loss of memory property of Exponential
distribution.

. State Markov’s inequality.

Derive an expression for the mean of a Gamma
distribution.

If X and Y are independent random variables then show
that E(XY)=E(X)E(Y).

. Show that if a random variable X follows a lognormal

distribution, then log X follows a normal distribution.

Group - B

Answer any four of the following questions :  5x4=20

. Show that if Xy, X,,..., X,, be n independent normal

random variables each with mean x and variance 42,

n
then 2 X; ~ N (ng, no2).

i=1
The probability density function of a random variable X
1

mL+ (x-1)%)

mean of the distribution does not exist.

is f(x)= ‘—oo< X <oo. Show that the

Find the cumulative distribution function of a double
tial distribution with p.d.f. f 1",
exponential distribution with p.d.f. (x)_ze o

—00 < X, 4 <0, o >0.

( 3 )
12. Determine the value of the constant such that the function
k(1
. (jx+y)4, 0<X,y<ow
defined by f(x,y)= 1+x)* (L+y)
=0, otherwise

Is f (x, y) a probability density function of a bivariate
distribution? 2+3
13. Consider a bivariate normal distribution of the variables
(X1, X,) with parameters =0, u, =2, 04 =2,
0 =1 and p=0.5. Write the bivariate normal density
function, derive the regression of X, on X; =X and

hence show that it is linear in X . 2+2+1

14. Define probability generating function of a random

variable. Discuss its important properties. 1+4
Group-C
Answer any one of the following questions : 10x1=10

15. (i) Ifarandom vector (X,Y)~ BN (1, 5, 02,03, p)
then show that the random vector

_X—,Ul _Y—,Uz -
(U— o V= >, BN(0,0,l,l,p). 6

(i) State and prove Chebyshev’s inequality. 4
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