50, will be treated as malpractigg’

Important Note : 1. On comple.ting 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

e
a. Define cdf, pdf and pmf with exawple S .
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urth Semester B.E. Degree Exammsjﬁion, Jan./Feb. 2023

En gmeermg Statlstlcs & L;mear Algebra
h Max. Marks: 100

Mod’ule-l -
(06 Marks)

b. The following is the pdf for ran(i m, vanable U, o~

& e 0<11”“
oxs{ -2

fy(u)=

0, ofth‘”ei:mse

Find the value that C ?f%st “have and evaluate FU(&-&}’ (06 Marks)

c. Given the data m,,;the ‘followmg table : &
Ko POk
1 0.21
& N\ 3.2[0.18
FA - 21481020
WY ASTasal0n
T &7 [5]69]0.19,

()  Plotpdfand cdf of the discrete randomvariable X. .

(i)  Write expres for fx(x) and Fxgzgl%ng unit delt@ fumtlons and unit step

function. e (08 Marks)

a. Define Expecta ...... Varlance and charaetenstxc functions.. W (04 Marks)

b. Explain the p ob llty models forg%ﬁ‘a ussian and exponentlatw’T random variables. (08 Marks)

c. The random varlable X is uniformly. istributed bet\y&en "0 and 4. The random variable Y is

obtamedmfrom X using y= (xf%,& Evaluate CDF a'ﬁ"EfPDF for Y. (08 Marks)

ﬁw Nl "%ﬁ
¥ Module-2¢

a. 4 fferent blvmlaig:expectatlons (06 Marks)

b. 4lt= .= 6. Find the standard deviation of X. Also if

%&_ Y = 6X2+2X-13 @d wm (07 Marks)
sl

The mean and vw@me of random%abie X are —2 and 3 ; the mean and variance of Y are
3 & 5. The covariance COV[XY¥]=-0.8. Find correlation co-efficient py, and correlation
E[XY]. £% LY L (07 Marks)

Vo OR
a. The joint pdf ofa blvamate > random variable X and Y is given by,
k(x+ y) 0 <X,y<Z
o (67) = { ,%% otherwise
(i) Find thex value of k.
(ii) Find the ﬁﬁﬁrgmal pdf'sof Xand Y.

(i) Are X%nd Y independent? (06 Marks)
1of3

where k is constant.
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(ii)  Find the mean and variance of Z if Z;@Z ;

(04 Marks)
(10 Marks)

In these two sums, the u;’s are IID.

odule-3
a. Explain Random process, statlonam% and wide sense stationarity random process. (06 Marks)
b. X(t) and Y(t) are independent, J%{lﬁg’ wide sense statlonanly ‘random processes given by
X(t) = Acos(w,t+8,) and Y@%% cos(w,t +6,). If W(t) =X(t).Y(t), find Auto Correlation
function Rw(Z). |7y & (06 Marks)
C.  Define Auto Correlatlon”"ﬁanctlon (ACF) of a rand&mocess List and prove the properties

of Auto Correlation. £~ { (08 Marks)
e & &
{5 ORMW N

4 ww.i . (06 Marks)

Explain aner;l@nchm relations. P
A PSD is sh@w:n in Fig. Q6 (b) where constants are a =55, b=15, @, =1000, o, =100.

Solve th@‘%ues for E[X*(t)], 0%

o e

fs'mgs (b) RIS N6 7
o d samm A0

c. Assume that ;heiﬁ'illowmg table 15&@bf”a=med from a wm&ipwe nction obtained

from a random:Efgodic process. Sm%r the ACF for Z=0, 2 and 4 ms.
ex(t) | 1.5/2.1]| 10 ) | -16 —&‘&m —25]25]16] L8

Alklo|1 ™3] 4 (5% 6 71859
Yol 4 [ TN (08 Marks)
S {%. %  Module-4+
a. Define vector space aﬁ%ms of vector sga%s (06 Marks)

b.<Let W be the subspace_i@f“‘R spanned by; .~
= 2 -1 3B, x,=2 4 -276 8),x,=03 22 6
=0 4 5 1%8),x,=(2 78_3 9

Fmd the basis’ and dimension oﬁW_‘ ¥ (06 Marks)
% 1 y i
Wm"w
c. Ifvectorsu=|2|, v
2 ) 7
Then show that the ye?ffors U, V and W form orthogonal pairs. Also find the length of
vectors U, V andzéa/ (08 Marks)

%“«m\»

20f3
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OR Y

8 a Determine whether the vectors (I 4 9), 3 1 9) and@ 3 12) are linearly dependent
or independent. £, (06 Marks)
b. List and explain four fundamental subspaces. % (06 Marks)
c. Apply Gram-Schmidt process to vectors to obtﬁ @ﬁ orthonormal basis for v,(R) with the
standard inner product. vi = (2 2 1), V2= (’T&Q 1), v3= 1 2 2) (08 Marks)
Mg%w-s
% &
9 a. Reduce the matrix A to U. Find c}wik}w A=t 1 e (04 Marks)
b. Find Eigen values and E% vectors of matrix, A =4 -5 . (10 Marks)
Ny
C. What is posﬁlv&%ﬁinte matnx‘? Mentlon_ the methods of testing positive definiteness.
ness.
(06 Marks)
1
1 |. Multiply
1
(12 Marks)
(08 Marks)
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