Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions; choosing ONE full question from each module.

Module-1
Define an uniform random variable. Obtain the characteristic function of an uniform random
variable and using the characteristic function derive its mean and variance. (08 Marks)

If the probability density function of a random variable is given by
£.( ):{C exp(fxf4) . O=x<l
0 , otherwise
Find the value that € must have and evaluaté_ Fx(0.5). (06 Marks)

The density function of a random variable is given as
fix(x)=de™ x>0

Find the characteristic function and the first two moments. .. (06 Marks)
Define a Poisson random variable. Obtain the characteristic function of a:Poisson random
variable and hence find mean and variance using the characteristic function. (08 Marks)

Suppose ‘X’ is a general discrete random vanable with following probab111ty distribution.
Calculate mean and variance for X. _ .

1 X 0 | S 3 5 -7
1PX) 0.05 0.2 0.6 0.1} 0.05

(06 Marks)
The number of defects in a thin copper wire follows Poisson distribution with mean of 2.3
defects per millimeter. Determme the probability of exactly two defects per millimeter of
wire. (06 Marks)

Module-2
Define and explain Central ‘Limit theorem and show that the sum of the two independent

. Gaussian random variables is also Gaussian, (08 Marks)
. Let ‘X’ and ‘Y’ be exponentially distributed random variable with

e ™ x>0
fX(X):{ 0 x<0

Then obtain the characteristic function and Pdfof W =X + Y. (06 Marks)
Determine a constant b such that the given function is a valid joint density function.

. i {b(x +4y ) 0<|x|<land 0<y<2 T
0 elsewhere
OR
Explain brie ﬂy the followmg random variables :
(1) Chi-square Random Variable
(ii) Rayleigh Random Variable. (04 Marks)
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The joint density function of two random variables X andY is

+y)? o ®
(}(—45—)- » —l<x<land -3<y<3
fX,Y(x9 Y) = ! A
0 : elsewhere
Find (i) the variances of X and Y (i) the correlation coefficient. (08 Marks)

Gaussian random variables X; and X whose X,=2, o} =9, X,=-1, o}, =4 and
Cy,x, =3 are transformed to new random variables Y and Yz such that

Y =-X;+X;
Yz = —2X1 = 3X2

Find (i) X; (i) X2 (i) pxx, (V) O (v) 8, () Cyy, (i) pyy, (08 Marks)

Module-3
With the help of an example, define Random process and discuss distribution and density
functions of a random process. Mention the differences between Random variable and

Random process. (08 Marks)
Define the Autocorrelanon ﬁJnctlon of the random process X(t) and discuss its properties.
(06 Marks)

A stationary ergodic random process has the autocorrelatlon function with periodic

ents as Ry, (1) =25+
compon s Ryx(1)= l+6 -

Find the mean and variance _c_)f“’ X(t). -, (06 Marks)

OR
The autocorrelation function of a wide sense stationary process.

At T T

Ry(7)= 1
x(® 0 > clsewhere
Obtain the Power Spectral Denslty of the process. " (06 Marks)
Showthat the random process X(t) = A cos( wct + 0 ) is wide sense stationary. Here 0 is
uniformly distributed in the range—mtom. . (08 Marks)

X(t) and Y(t) are mdependent jointly w1de sense stationary random processes given by

Xt =A cos(wlt + 0)
Y(t) = B cos(wst + 0)

W)= X(t) Y(t) then find the Autocorrelatlon function Rw(1). (06 Marks)
Module-4
Define vector subspaces and explain the four fundamental subspaces. (06 Marks)
Show that the vectors (1, 2, 1}, 2,1,0),(1,-1, 2) form a basis of R®. (06 Marks)
Apply Gram-Schmidt process to the vectors vi = (2,2, 1), va = (1,3, 1), va= (1, 2, 2) to
obtain an orthonormal basis for v3(R) with the standard inner product. (08 Marks)
OR
Determine the null space of each of the following matrices:
(i) A 240 (ii) =7 06 Mark
1 =
=4 10 -3 21 | (06 Marks)
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, 1) are linearly dependent or

b. Determine whether the vectors (2, -2, 4), (3, -5, 4)
\ (06 Marks)

independent.

c. Find the QR-decomposition for the matrix (%, *
2 1 3 ’
A=[-1 0 7
0 -1 -1 N __
and write the result in the form of Ag@@R : (08 Marks)
4 2 -2
9 a IfA=-5 3 2
-2 4 1
find eigen values and sponding eigen vectors fop atrix A. (08 Marks)
b. Diagonalize the f@ﬁawmg matrix: ”
1 3793 S
R’ G
4
N
' (08 Marks)
of testing posmvc definiteness.
(04 Marks)
10
(08 Marks)
(04 Marks)

(08 Marks)




