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h Semester B.E. Degree Exargmatlon, June/July 2023

gineering Statistics and Linear Algebra
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i)  Plotthe PDF alpd CDF of the discrete random variable Y.

i)  Write expgessions for PDF and CDEugV fig unit delta and unit-step functions.
ﬁm (08 Marks)

c. A contmu@us random variable X has a PDF fu(x) = 3x> 0 <x < 1. Find ‘a’ such that
P{x > a}: (04 Marks)

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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§ 2 a. Define an exponential randomyvariable. Obtain the cha%acterlstlc ﬁmg%mn of an exponential
g random variable and usm%%&he characteristic function'derive its mean arfd variance.
L2 W’ (10 Marks)
T b. Given the data in the followlng table:
E Ve |2 48 | 54 69
: * P(yi} [-0.2°}0. 2110.19 0.14*“[*0.26
5 i)  What a;e the mean and VEIl‘lEl%&IG of Y. s
& ii) W = y* + 1, what are mea(; and variance of’ WW (10 Marks)
:“ ' a %%5?1&@« )
= Module-2 -
g 3 a i rlables x and y. Show that it is bounded by
8 £ Timits +1 oo ? (05 Marks)
“ b The joint PDF f,y (x,'y) = C, a constant ﬁﬁhen 0<x<3and 0<y<3andis ‘0’ otherwise.
ki ") What is tha&}f&lue of the constant“C’?
Tg ii) ~ What are the PDFs for X and% ?
8 ii) WhatJ? (x y) when 0 <x <3'and 0 <y <3?
& iv) What are Fyy (%, ) and gxy (0, y)? 1
o v) Arexandy mdependcnt‘? (10 Marks)
c. Prove that COV (ax, by) ja‘% cov(xy). (05 Marks)
OR
4 a. Define central hg:mtwtheorem and show that the sum of two independent Gaussian random
variables is also Gaussmn (06 Marks)
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o9 -2<x<4,
b. For a bivariate random variable CDF is given by c(x 41 ; l<y<2 } and “0”
outside. Find:
i)  The value of ‘¢’
ii)  Bivariate PDF
iii) Fx(x) and Fy(y)
iv) Evaluate P{(x<2)n(y<1)}

v)  Are there variables mdependent? ) (10 Marks)
c. Explain briefly the following random \a@nables .
i)  Chi-square random variablé ™} .~
ii)  Student-t random variable.s (04 Marks)
Q Module-3 o ¢
a. Define random process, wtfh help of examples dlsé’fﬁss““*ﬁlfferent types of random processes.
(08 Marks)
b. Explain strict-sense-st aﬁonary and wide- sense—statlonary random process. (04 Marks)

A random process is defined by x(t) = A si {wct + ©) where A, w, are constants and © is a

uniformly dlstr) uted random variable, élstm"buted between -n and ©t. Check whether x(t) is
WSS. If yes 11st its mean and ACF. | (08 Marks)

a. Deﬁne Auto Correlation Functm% CACF) ofa random@mCess and dlscuss its properties.
% 10 Marks)

b. The random process x(t).and y(t) are jointly %%de%ense statlonar%
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For W(t)Mﬁﬁd 1) ACF 11) Total%)ower iil) ac 3owﬂ iv) dc power  v) check whether

w() is W.S'S. &) (10 Marks)
‘ Module-4
. E;‘Defme vector space and explam four ﬁmdamental subspaces with example. (08 Marks)
4 0 0 3
(06 Marks)
[1 2 3]

c.
(06 Marks)
OR
a. What is basis fof“@a vector space? Explain. (06 Marks)
b. Given the vectors 1, -3, 2), (2, 1, -3) and (-3, 2, 1). Identify the basis. Verify they are
1ndependent or Hot. (08 Marks)
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i Determine orthonormal vectors for u=| 2

-1
9 a
b.

0 0 08y CY BRARY
c. Whatis cqui@l;gr?'Explain with an exan{ﬁl@é ' %ﬂﬂ :‘F;}i 560 037
10 a. Find'x,y and z using CRAMER’S rule for the system of equations,
' x+4y—z=1 W/
x+ty+z=0
2x+3z2=0.
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b. Determine the eigen values of matrix A ={

c. i)  Listthe préé@rties of Singular }(alué%ﬁecompositionfsyD).

iiy  Prove that Identity matrix is sitive definite using all required tests.

i

.

30f3

18EC44

(06 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(04 Marks)

(10 Marks)




