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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note :

50, will be treated as malpractice.
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1 Define an uniform random Varlable Obtain the characteristic function of an uniform random

variable and using the charactenstlc function derive its mean and variance. (08 Marks)
If the probability den51ty nction of a random variable is given by

f (x):{c eXp(‘"’—x(qu) 0<x<l

0, otherwise
Find the value that C must have and evaluate FX(O 5). (06 Marks)
The density functlon of a random variable is given as
fx(x)=ae” x>0 ‘
Find the characteristic function and the first two moments. .. - (06 Marks)
OR ,
Define a Poisson random variable. Obtain the characteristic function .of a Poisson random
variable and hence find mean and variance using the characteristic funection. (08 Marks)

Suppose ‘X’ is a general discrete random variable with following probability distribution.
Calculate mean and variance for X. ,

4 X 0 e ME 5 A, 7
1 PX) 0.05 ;,‘«();2 106 0.1y 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. ... 'a T e (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 ™ x20
f,(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.

0< land 0<y<2
xy (X,¥) = b(X R 4)/ ) jz]<l an B (06 Marks)
#0 elsewhere
OR
Explain briefly the following 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 and Yis

+y)° "
(iﬁ()_y—)— , —l<x<land -3<y<3
fX,Y(X=Y) = Y ”
0 , elsewheré’ ;
Find (i) the variances of X andY  (ii) the correlation coefficient. \ (08 Marks)

Gaussian random variables X, and X2 whose —X_l =2, csi(1 =9, -)Zz ==1 ,’ (5?{2 =4 and

Cyx, =3 are transformed to newirandom variables Y and Y2 such that
Y1 =X+ X - |
Y, =-2X;,-3X2

Find () X2 Gi) X2 (i) pxx, (V) 0% ().O% (D) Cyy, (ViD) Py, (08 Marks)
Module-3

With the help of'an éxample, 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 Autocorrelation function of the random process X(t) and discuss its properties.
4 w5y iy (06 Marks)

A stétiénary ergodic random procéss has the autocorrelation function with periodic

4
components as Ry, (1) =25+——
P soc(7) 1+ 67>

Find the mean and variance of X(t). ': ?‘i o | (06 Marks)

i OR .,
The autocorrelation function of a wide sense stationary process. > 4

_‘_f_l , =T<|t| €Ty,

Ry ()=
x{ ) , elsewhere
Obtain the Power Spectral Density of the process. Wy (06 Marks)
Show that the random process X(t) = A cos( wet +0) is wide sense stationary. Here 0 is
uniformly distributed in the range — T t0 7. . (08 Marks)

X(t) and Y(t) are independént, jointly wide sense stationary random processes given by

 X(t) = A cos(wit+ 61)
Y(t) =B COS(Wgt + 92)

If W(t) = X(t) .Y(t) then find the Autocorrelation function Rw(T). (06 Marks)
L - "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) forma basis of R>. (06 Marks)
Apply Gram-Schmidt process to the vectors vi = 2,2, 1) w =y 3 D, vi=(,2,2)t0
obtain an orthonormal basis for v3(R) with the standard inner product. (08 Marks)
Determine the null space of each of the following matrices:

) 20 1 =7

1) A= i1
(1) L: i 0} (i1) [—3 21} (06 Marks)

i
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Determine whether the vectors (2, =2, 4), 3, =5, 4) and (0 l 1) are linearly dependent or

independent. . (06 Marks)
Find the QR-decomposition for the matrix \
2 1 3
A=|-1 0 7
0 -1 -1 3 ..
and write the result in the form of Am QR (08 Marks)
M0dule-5
4 2 =2
IfA=|-5 3 2
-2 4 1 .
find eigen values and correspondmg eigen vectors for matrix A. (08 Marks)
Diagonalize the following matrix:
1 3033
A=|-348 -3
A 8 1 ;
Find an invertible matrix P and a d1agona1 matrix D such that A= PDP . (08 Marks)
What is the positive definite matrlx"? Mention the methods of testing posmve definiteness.
) (04 Marks)
OR ,
Factorize the matrix A into A=U X V' using SVD.
11 ‘
A=l0 1] "% o ®e o (08 Marks)

-11

If A= j—;l 5 -1 show‘thé‘;Ais positive deﬁnite ‘matrix. (04 Marks)
b1 -1 3 -

,, 1 113
" Find a matrix P, which transforms the matrix A= |1 5 1] to diagonal form. (08 Marks)
) " 3011
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