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Answer all six questions. Part ‘a’ of each question is compulsory.

Answer either part ‘b’ or part ‘c’ of each question
Module 1
[Find the moment generating function of X with probability function
P(X=x) =— ,x = 1,2,3.

2E

Answer b orc
The joint probability function of X and Y
; ke~ 0 <y < x < o0
isf (o) = { 4

0, otherwise
conditional density function f{x/y) and (iii) P(Y=3).

Given the joint pdf of X and Y as f(x,y){Sxy 6 0();;;3; e< 1

Check whether X and Y are independent. Also find P(X<% nY < %).

. Find (i) value of k (ii) the

Module 2

Define a stochastic process and its finite dimensional marginal distribution.
Give an example of a stochastic process.

Answer bor ¢

e~ L x>0,y20

If X and Y have the joint density function f(x , _{
an ave the jomt density function f(x .y) 0 ; otherwise

Find the joint density function of U=X/Y and V=X+Y.

Given the jomnt pdf of X and Y as f(x ,y){x +3] ;; 0= J:)tflelr;lo}i;_:ey =1
Find the conditional expectation and conditional variance of Y given X.
Module 3
Find all solutions of y+z-2w=0 , 2x-3y-3z+6w=2 , 4x+y+z-2w=4.
Answer b or ¢

Define basis and dimension of a vector space. Examine whether
$=1{(1,2,1),(2,1,0),(1,-1,2)}is a basis for R3(R).

Use Gram-Schmidt process to construct an orthonormal basis for R3(R)

From the basis B= {(2, 4,-4),(-3,6,0),(7.2.1)}.
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Module 4 Marks
Find the matrix of the linear transformation T:R*—R?% 4
T(x,y,2)=(x+2y-z,-x+3y+z) Relative to the bases,
B1={(1,-2,3),(-2,-2,0),(1,-1,1)} and Bo={(1,2).,(2,3)}.

Answer b or ¢

Determine the nature of the quadratic form 10x+2y*+5z*+6yz-10zx-4xy. S
Find the rank and nullity of the linear transformation T:R*—R’ defined by S
T(x, y) =(x*y, x-y, y).

Module 5 Marks
Explain birth and death processes. 5

Answer bore

Evaluate P(2),P(3),.....P(10) for the homogeneous Markov chain given by 7
the transition probability matrix

01 06 03
P(1=(0.5 0.1 0.4
0.1 02 07

Find also the probabilities of each state in every step transition. Assume
that the initial probabilities of the states as 0.5, 0.3 and 0.2 respectively.

Find the steady state probabilities of the Markov chain with transition 7

Probability matrix
Module 6 Marks

Prove that X (t) = Acoswt+B sinwt, where A and B are independent random D
variables such that E(A)=E(B)=0 . E(A2)=E(B2), is a wide sense stationary
process.

Answer bor ¢

Describe the following-( 1) White noise and white noise integrals (i1) Linear T
filtering.

The process X (t) =N (t)-At where {N(t)}1s a Poisson process of parameter A T
1s wide sense stationary. Prove or disprove.

Page 2 of 2



