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

USN 18EC44
Fourth Semester B.E. Degree Examination, June/July 2023
Engineering Statistics and Linear Algebra
Time: 3 hrs. - = Max Marks: 100

Note: Answer any FIVE full questtorgs;schoosmg ONE full quesnon from each module.

(08 Marks)

[ Piy} (0210210197 0.14 | 0.26
i)  Plotthe PDF and CDF of the discrete random variable Y.
i)  Write expressmns for PDF and CDF usmg unit delta and unit-step functions.

(08 Marks)
A contmuoqg_z random variable X has a PDF fix) = 3x* 0 < x < 1. Find ‘a’ such that
P{x> a} = 0.05. (04 Marks)

OR
Define an exponential random variable. Obtain the characteristic function of an exponential
random variable and using the characteristic function derive its mean and variance.

i, Y (10 Marks)
Given the data in the following table: _
k 1 |{2s | 3 4 |
ve [20[°3:2 | 48 | 540269
2, P(yi} | 02z 0.210.19]0.14 [0.26
i)  What are the mean and variance of Y.
) IfW= y2 + 1, what are mean and variance of W (10 Marks)
' % Module-2
Define correlation coefﬁﬁ“lent of random Varlables x and y. Show that it is bounded by
limits +1. - (05 Marks)

... The joint PDF fxx%(xy y) C a constant whcn 0 <x<3and 0 <y<3andis ‘0’ otherwise.
© i) What is the, ‘?ﬁﬁie of the constant “C’?

ii)  What are the PDFs for X and-Y2
i)  What ny (x, y) when 0 <k.<3and 0 <y<3?
iv) Whatare Fyy (x, ) and Fyy (0, y)?

v)  Arex and y independent? (10 Marks)

Prove that COV (ax, by) = ab cov(xy). _ (05 Marks)
OR

Define central limit theorem and show that the sum of two independent Gaussian random

variables is al__s_q__(_}aussmn (06 Marks)
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. % " 5 i < 2 _2<x <4’ 13 :_a
For a bivariate random variable CDF is given by c(x @ +1)° for and “0
A~ -l<y<2
outside. Find:
i) The value of ‘¢’
il)  Bivariate PDF
iii) Fx(x) and Fy(y)
iv) Evaluate P{(x<2)n(y<1)}

v)  Are there variables independent? (10 Marks)
Explain briefly the following randoni varlables

i)  Chi-square random variable ﬁ

ii)  Student-t random vanab_ (04 Marks)

Module-3 A,

Define random proce ?wgft«h help of examples dlséﬁég““dlfferent types of random processes.
(08 Marks)

Explain strlct-sense-statlonary and w1de-sense-sjgat16nary random process. (04 Marks)
A random process is defined by x(t) = A sm@yct + ©) where A, w, are constants and © is a

uniformly distributed random variable, distributed between -n and . Check whether x(t) is
WSS. If yes list its mean and ACF. (08 Marks)

— (10 Marks)
ﬁ‘mdependent Given

that W(t) = x(t) + y(t) and
E1|

Ry(t)= 10e 3

[3 It |] :
Ry(r) =10 "¢, -3 <1<3
=0 (otherwwe)
For W(t), find i) ACF

ii) Totalpower i) ac power  iv) de power v) check whether

W(t) s’ W 8.S. (10 Marks)
(08 Marks)

0 0 3
= . (06 Marks)

1 2 3

(06 Marks)

OR
What is basis for-a:vector space? Explain. (06 Marks)
Given the vectors' (1, -3, 2), (2, 1, -3) and (-3, 2, 1). Identify the basis. Verify they are
independent or mot. . (08 Marks)
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(06 Marks)
7
9 a gular matrix u, compute Al (det A).
31 42 o
A=1 > 2 6. (08 Marks)
2 371
412 3 G
b. For the given upper triangulariatrix, determine i) Ju| i) Ju"| i) ju™|.
4 4
= U1 (06 Marks)
(06 Marks)
10
(06 Marks)
(04 Marks)
(10 Marks)



