50, will be treated as malpractice.

Important Note : 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

18EC44

Semester B.E. Degree Exa%maﬁon, June/July 2024
gineering Statistics ,anél Linear Algebra

Max. Marks: 100

Note: Answer any FIVE full questwns, choosmg ONE full questton fmm each module.

.. i) What is the value of the constant C?

ko

W&

b | Module-l Ay
Derive mean, variance and charactei‘lstlc function for uniférmly distributed random variable.
i (10 Marks)
S 1-exp(-2z’"* >
The cdf for random Varla”Big zis E(z)= exp( Z) - 0, ;
W o A otherwise
Evaluate P(0.5 <2< 0.9) (04 Marks)
It is given that E[X] = 2 and E[X*] =6.
(i) Find stand: ‘deviation of X. & ‘
(i) IFY=6X+2X-13.F ind mean of Y (06 Marks)

K 1 2

p(xx)

of X? (06 Marks)
The ransom Varlable X is unlf&’h:mly distributed: '<=s~between 0. and 5. The event B is

(06 Marks)

A bivariate Pdf is given as?
fiv(x, ) = 0.28(x) 8(y) + 0.38(x — 1) 8()+

11) What are the Pdfs for X and:

Y‘?
<

IV) Wha re FXY (X (x) and F"&M ))))))) (a y)
v) Are XandY mdependent? (08 Marks)

»»»»»»
e

covariance COV[XY] and the correlatlon E[XY]. (05 Marks)
Write a short note.on Chi-square random variable and students random variable. (07 Marks)
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OR y
X is a random variable, ux =4 and ox =5, Y is-a rand\on{%f riable, uy = 6 and oy = 7. The
correlation coefficient is 0.2. If U = 3X + 2Y. What are var[u], cov[uX] and cov[uY]?

(08 Marks)
AR o
m variable with fy (x) = 3 =
0 x<0
Obtain the characterlstlc function and Pdf of W xX+Y : (06 Marks)

150 2 150

determine m, and c’y.

zz«i,

W= Z:X1 , determine my, and w‘.: Also for w =1
& r

Comment on the result. (06 Marks)
Module-3
Define the following
(1) Random processes :
(11) Statlonary processes. (04 Marks)
Write the prope:rtlés of Autocorrelation ﬁménon (06 Mark’s)
Show that ‘the’ random process X(t) = Acos(oact +0) is wide sense stationary. ‘0’ i

uniformly distnbuted in the range T t0 7. (10 Marks)

OR
For the random process, X(t) Acos(wct+9)

.

variable, uniformly dlstflbuted between tm. Show that this process ISwBrgOdIC (08 Marks)

\\\\\

Determine the power spéc ral density of the random process X(t)= Acos(co t+ 6) and plot
the same. Here 0. is’ ‘random variable unrf‘@rmly distributed<over 0 to 2m. Hence obtain
average power.of X(t). If the frequency ‘becomes zero, X(t)A A ie. a d.c. signal, then obtain
power spectral. density and autocorr&latxon function. — (08 Marks)
A wide sense stationary random process X(t) is applied to a LTI system with impulse
response h(t) =ae " u(t). E;nd the mean value of the output Y(t) of the system if

Ve ;
nd o, are constants. 0 is a random

(04 Marks)
-X- 3y+32 5 - o (06 Marks)
; P T : . ko2 i
Find bases for the four subspéces associated with A = (04 Marks)
2 4 8
Find orthogonal vector A B and orthonormal vector q; ¢ from a, b using Gram Schmidt
1 4
process. Factqr.i;ze ‘ﬂ‘i’to A=QR. a= [J P [0} : (10 Marks)
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OR
Reduce A to echlon form. Which combination of rows of
left Null space? ‘

. produce zero row? What is the

s
W

b
A=[3 -4 b, s (04 Marks)
Project the vector b onto the line througg a:Check that e is perpendicularto a.
1 1 & @ .
b=i{2]|, a= " (08 Marks)
2 1 %

.

In order to fit best straight line’

i
v

,ﬂ;)?’
ough four points passing through b = 0, 8, 8, 20 at

(08 Marks)
N Module-5 .
e%ies of determinants. P (08 Marks)
1ig -

(06 Marks)

Find'the eigen values of A = £ ¥ TR - (06 Marks)
Diagonalize the following matrix, if possib (10 Marks)
(10 Marks)
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