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50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

;;Four)th Semester B.E. Degree Examlnatlon, Jan./Feb 2021
ﬁhgmeermg Statlstlcs and Linear Algebra

N 5 Max Marks: 100

Note: Answer any FIVE full questtons, choosmg ONE full questton from each module.
12

Module- /
Derive mean, variance and characterlstlc function for umformly d1str1buted random variable.
(10 Marks)
o TN &0 S
The cdf for random Vanable zis F ' (2)= L-exp 22 ) Al .
0 otherwise
Evaluate P(0.5 <z < ¥ O 9) : (04 Marks)
It is given that E[X]= 2 and E[X*] = 6.
(i) Find standard deviation of X. / '
(ii) If Y'=6X?+2X — 13. Find mean of Y (06 Marks)

Given the data in the following tab"le’?
K 1 2 3 1 4 5
XK 2.1 | 32 |“48~ 54 | 69
p(xk) | 0.21 | 0.18] 0:20 | 0.22 | 0.19
(i) Plotpdfand cdf of discrete random vanable X.

(if) Write expressmn for fx(x) and Fx(x) us1ng ‘unit delta ﬁmctlons and unit step functions.

(08 Marks)

The random varlable X is unlformly dlstrxbuted between 0 and 2. Y = 3x>. What is the pdf
of X? (06 Marks)
The ransom “variable X is umfonnly distributed- between 0 and 5. The event B is
={X >_3.7}. What are fx, s, pxp and oy, ? / (06 Marks)

| Module=2"
..~ The joint pdf fxy(x, y) ='c,a constant when (0, <x <2) and (0 <y < 3) and is 0 otherwise.
& A(1) What is the value of the constant ¢? . h

(iii) What is ny(x y) when (0 < x < 2) and (0 <y<3)?
(iv) What are Fxy(x, ) and Fxy(c, y)?

(v) Are X and'Y independent? - (06 Marks)

Write a short note on Chi-Square random variables. (08 Marks)

Prove that correlation coefficient pxy = £1. (06 Marks)
OR

Mean and varlance of random variable X are —2 and 3. Mean and variance of Y are 3 and 5.
The correlation E[X Y] = —8.7. What are the covariance COV[X Y] and correlation

coefficient pxy? (04 Marks)
The random variable X is uniformly distributed between 1. Two independent realizations
of X are added Y = X, + X;, what is the pdf of Y? (10 Marks)
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The random variable X =3 + V where Vis a Gaussigﬁ‘RV}vs;ith mean of 0 and variance of

30. 72 independent realizations of X are averaged. Y’—’F] ZX What are the mean and

i=l

variance of Y? e 3 (06 Marks)
: ) L ,[' i
Module-3 £
Define Autocorrelation function. List and prove various propertles "of autocorrelation
function. % (08 Marks)

PSD is shown in Fig.Q5(b) where a: NSS b=35,wy= 1000 w1 =+100. Calculate values for

E[X2(®)], 0%, |-
ij ‘l‘w)

O W . Lo Dot D

© FigQs5(b) LY (04 Marks)

Random Processes X(t) and ¥(t) are independenttand have autocorrelatlon functions
R,(t)=¢"%" and R (1.-) 6005(400‘5) IfZ(t) X(t)Y(t), what is the,psd of Z(t)?(08 Marks)

OR Ay
Explain Power Spéctral Density and Wienef—Khinchin relation. (06 Marks)
A random process, is'described by X(t) Asm(w t+ 0) where A and W, are constants and 0

is a random varlable uniformly distributed between tm.Is X(t) wide sense stationary? If not,
then why not? If so, then what are mean and autocorrelat1on function for the random
process o Vo TR ).

4 7.4 . (06 Marks)

The PSD of random \proeess X(t) and ‘transfer function of a network are
; 1 s \
AS N = — . Y(s) = H(s) X(s). Find py, Sxy(w
S = oo HE) = (+10]6/5000 ) = HE) X6) bty Sx[¥)
rand Sy(w) &R / @ (08 Marks)
\ Module-
Write the complete solution as xp S ‘multiplies of s in the null space.
x+3y+3z=1
2x+6y+9z=>5 P v
—x—3y+3z-—5 W/ (06 Marks)
1 2 4
Find bases for the four subspaces associated with A = (04 Marks)
2 4 8
Find orthogonal vector A, B and orthonormal vector q; q» from a, b using Gram Schmidt
y 1 4
process. Fqcton'ze into A = QR. a= L} , b= {O:I - (10 Marks)
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R ;
Reduce A to echlon form. Which combgatlon of Tows of A produce zero row? What is the
left Null space? *
1 2 b,
A=|3 4 b, Ry, © ‘ A (04 Marks)
4 6 b, Y o)
Project the vector b onto the line through a. Check that e is perpendwular to a.
1 1 R P a
b=[2|, a=|l N (08 Marks)
2 1 N
In order to fit best straight line through four pointé passing through b = 0, 8, 8, 20 at
t=0, 1,3, 4. Set up and solve normal equations ATA*= ATh. (08 Marks)
Module-S...

Find the eigen values and eigen vectors of‘A A2 A and A + 41. Find trace and determinant
of A using eigen vectors.

T2 -1 ¢
(N < (10 Marks)
[—1 2 } . ,
Reduce A to U and find determinant by product of p1vots
1 23 0]
2 6 6 1|%
A= { (04 Marks)
-1 0 0 3
0 209
Test the matrix forpositive definiteness
2 11
S={1 2 1 (06 Marks)
1%L 2
) L BN OR,’/ :‘.‘ ; ,,»'V
‘Factorize matrix A into X A X
(12 ' g
A= , . (08 Marks)
. ;'. ; «’ >3.,0 . T
Find the matrices U, Z, V for A = 4" 5 and factorize A=UZ V. (12 Marks)
* %k Kk k ok
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