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

18EC44

Fourth Semester B.E. Degree Exam ation, Dec.2023/Jan.2024

Engineering Statistics & Linear Algebra

Time: 3 hrs. « Max. Marks: 100

1

a.

Note: Answer any FIVE full question: chbosing ONE full question from each module.

.- Module-1

Define a random Vanable and briefly discuss the following terms associated with random
variable. .

(1) Sample spac

(i1)  Distribute fu .

(iii)  Probability mass function.

,,,,,,,,

(iv) Probaﬁlhty density functlon

(06 Marks)

otherwise
(i) Whatare the mean? ;
(1) What are the mean of square?

(ii1)) What are the variance of the random variable Y‘? 4 (06 Marks)
Define an uniform rangdm variable. Obtain the characteristics funiction of an uniform
random variable and usmg the characteristic functlon derive its mean and variance.

(08 Marks)

Constant K.
P(l LR < 2)

(08 Marks)

3 4 |5
Zy 48 | 54| 69

P(Zy) | 0. 19 0. 22 0.20:4.0.18 | 0.21

(1) Plot the pdfand the'edf of the discrete random variable z.

(i) Write expressions for f7(2) and Fz(2) using unit delta function and unit step function

respectively. (06 Marks)
Define P01ssonrdlstnabut10n Obtain the characteristic function of a Poisson random variable
and using the chz ﬁf“'lacterlstlc function derive its mean and variance. (06 Marks)
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Module-2

The joint pdf f, (x,y)=C, a constant, when (0 <x < 2) and (O <y <3) and is 0 otherwise.
() What is the value of constant C?
(i)  What are the pdfs for X and Y? o
(iii)  What is Fxy(x, y) when (0 <x <2) and 0<y<3)?
(iv) What are Fxy(x, o) and Fxy(e,y)?
(v)  Arex and y independent? Ve (10 Marks)
The mean and variance of random variable:x are —2 and 3 ; the mean d'variance of y are
3 and 5. The covariance Cov(xy) = — 0.8 “What are the correlation coefficient p,, and the
correlation E[XY]. : « ¢ (06 Marks)
Define correlation coefficient of random variable X and Y.“Show that it is bounded by
limit +1. (04 Marks)

OR
The zero mean blvarlate random variables X and X5
Var[X;] =2 and Var[X: ],A
Y, are obtained from, -
¥, =3X +4X2,Y =-X, +2X, o
Fmd values for Var[Y . Var[Yz] and COV[Y 1 Y2] (08 Marks)

........

e the following variances :
4. Their correlation coefﬁment 1s 0.8. Random variables Y; and

u? (08 Marks)
Explain briefly the following random

(1) Chi-square Random vanable ‘ :

(i)  Raleigh Random'variable. . Ny 7 My, (04 Marks)

Module-3
W1th the help of an example deﬁne Rand 0 J’process and dlscuss the terms Strict-Sense
th a random process.
v (06 Marks)
sense stationary. random process have thé same functions of the form

Two jointly wid
x(t) = Acos(w t+ 9) and y(t) = Bé@s(w t+0+ ¢) “Here A B and ¢ are constants, 0 is the

Deﬁne the Autocorrelation. function (ACF). of ‘the random process X(t) and prove the
'followmg statements :

(08 Marks)

A random p ocess is described by,

X(t) = Asin(w .t +0) ;

Where A and w, are censtants and where 0 is a random variable uniformly distributed
between +m. Is x(t) wide sense stationary. If not, then why not? If so, then what are the
mean and the autocorrelation function for the random process? (06 Marks)
x(t) and y(t) are zero-mean, jointly wide sense stationary random processes. The random
process z(t) is,
z(t) =3x(t) + y(t).

Find the correlation functions Rz(t), Rzx(t), Rxz(t) and Ryz(t). (08 Marks)
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Assume that the data in the following table are obtained from a windowed sample function
obtained from an ergodic random process. Estimate the autocorrelatlon function fort=0, 3
and 6 ms, where At=3 ms. 5

x(t) [1.0]22]15] -3.0| 0.5 16| -1.3
k 01 ]2 3 4 8 9
(06 Marks)
Determine if the following set of vect@  will be basis for R?
= (1,-1,1),u2=(0,1,2), us =(3,0,~ (05 Marks)

Determme if the following sets of vectors are linearly mdependent or linearly dependent :

1 0 0 0 0% > 0 0 0
V= [0 0 O} h = { ‘ } and vz = ‘i } (05 Marks)
), va= (1,3,1) and v3 = (1,2,2) to
obtain an orthonormal Basls for vi3(R) with standard iner product (10 Marks)

Determine Rar ixA,A= |4, 1 : (04 Marks)

10 . - N |
A=[0 1|andb=[1] “= Sy (06 Marks)
11 0| =

Explain the following *
(1) Rank Nuihty theorem.

(i1) Gram-Schmrdt orthogonahzatron procedure (10 Marks)
Br1eﬂy explam the following :
(04 Marks)
¥ “I«fw: A=|-5 3 2 F md eigen values and corresponding eigen vectors for matrix A.
-2 4 2:‘1 % 1 &
(08 Marks)
Factor the m@tn Ainto P™'AP using dlagonahzatlon and hence find D*.
. ¢
A=1 5 1 L (08 Marks)
311 i
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10 a.

Factorize the matrix A into,

3
IfA=|-1
1
13
A=|-3 -5
|3 3
(1 1
A=l0 1

-1 1

3

3
=3
1

® ok K
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(04 Marks)

(06 Marks)

(10 Marks)



