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Fourth Semester B.E. Degree Examination, June/July 2023
Engineering Statistics phU. Linear Algebra

Tirne: 3 hrs.

2a.

b.

Discuss the CDF and PDF
Given the data in the follo
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Note: Answer any FIYEfull questiopgl
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b.

F haffidom variable. List theo
tn
Sr*"K

1 2 J
''14

5

Yr 2.1 3_2 4i8,= 5.4 6.9
P{vr.} 0.2 0.21 0.19' 0.r4 0.26

CI
fc

)F of the disc:

r PDF and CI
:ete

)F:1

lm variable Y.
unit delta and

fltSpbrties of PDF. (08 Marks)

c.

I r (JK' I v.! | v.!r I v;47 | v.r I I v.-v 
I

i) Plot the fp$fg:i'l CDF of the discrete random variable Y.
ii) Write exffi$ibns for PDF and CD_F{ljftg unit delta and unit-step functions.

,r". 4-* fug*.'. (08 Marks),.
A continuti.U':random variable X hasg PDF, f*(x):3^' 0 < x < 1. Find'a'such that

(04 Marks)P{x > a}.r,0p.05 
.,w$ .,q.

! ,ili ii
.t'i1L,.,,:, .,,..,. J ,., t.

OR
Define an exponential random.'variable. Obtain the characteristic function of an exponential
random variable and usi-_!g,.the characteristic furtgiioll'derive its mean and variance.
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':,...,i'rri' (10 Marks)
Given the data in the fdllbivine table

k I ,l*'o=,-'
a
J 4

Yt 2f ,r3"9 4.8 5.4+{ #9
P(vr) t il.21 0.19 0.r4 0.26

of Y.

v) Are x and y independent?
c. Prove that COV (ax, by)===6 cov(xy).

i:::::::ji':: ''

':;i' OR
4 a. Define central limft. thtotem and show that the sum of two

variables is alm.fu ssian..

(10 Marks)
(05 Marks)

independent Gaussian random
(06 Marks)
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b. For a bivariate random variable CDF is given by c(xffi(y+l)' a, j 
-; :. '1'] and "0'l

outside. Find: 
Q' --- '.- 

:'ffif 
'" '/ 

[-1'y <2 )

ii lii*1,t,"i,'' .. 
*: 

*.iil) F.(x) and Fr(y) fu=.'-,.,,"' ;*#=
iv) Evaluate P{(x < 2) n (y < 1)} +\"'; ,:r
v) Are there variables independent? % , (10 Marks)

c. Explain briefly the following iandofriepriables:

it) Student-t random variablfi&ffi *i. 1 
' (04 Marks)

4{q,

T-F Modure-3 ".r so

pro.rq tery of e*amprcs d*ffiSUifferent types of random processes.

b. Explain strict-sen$g:#o*y and wide-sense-statffhary random process. (04 Marks)

c. A random proces$!'ilefined by x(t) : A r,@fuct + O) where A, w. are constants and o is a

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

'" *4ry ' oR *b
--"-16 a. D.fift%; Correlation FunctiffiACF) of a randorlffilfeeess ano o$cuss its properties.

&$;_,"-

b. The random process x(t)_iind5,(t) are jointly w-i&#e,rB'e stationary dftH itdependent. Given

thatW(t):xG) +y(t) ffi , ",_ _*="
- irl r*

R*(r)= 10e 3 
"

t,s-ltl)r3-lt) , *.-*'
Rv(t): l0l '-l -,3 < t < 3 -5 **'-':0(otherwise). # o*
For W(t);fidd i) ACF ii) Tffi*Srower iii) acpEf;f& rD dc power v) check whether

W(0 is W'S.S. ,r x (10 Marks)
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l;,llP,,,r,Ff*. 
vector sPace an-d-Q&lain rour trlffial subspacet 

tiln 
eJ"TT* (08 Marks)

(10 Marks)

to the Echelon (u) form and find the rank of the matrix.

' 1..," I-o 0 3l
llumn ipace and null space of the matrix B = I 

" - - l. (06 Marks)
:::::::,: . -\- Ll 2 3)

irH+t. ,+, ,:,

c. Reduce tffi$atrix 6.

9

8a.
b.

,01:;,3

d, ;::::' OR
What is basis foE"aivector space? Explain.
Given the vepfu.qb"(l, -3, 2), (2, 1, -3) and. (-3,2,
independent or t'fot.

(06 Marks)

(06 Marks)
1). Identify the basis. Verify they are

(08 Marks)
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9a.
4 $*r '"

Moduleffi -*.r
row operations to produce uppeetl&mguhr matrix u, compgte lel tdet A).

4 21 .*'-ub"',* ,r'
I M -ff- : -:'{ '| 1&*S2 6l *- - l. g:n*" (08 Marks)

7 ll ,4s".3 *m..&*| 3 "tp' "'v*"vi

2 3l #%W #--"
nuppertr,.nguffiix,determin. ,) lyl di)t'l iil) lu-rl.
2 8'l e.- r@
2 2l #%qtuP u-;*" *

; ;J%*ff * "* 
* (o6Marks)
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Explain with an examffi; (06 Marks)

By applying

lrl
lt s

A=l12 3

L.r
For the give

lq4
lo 1

u=ll0 0
I

100
What is cofe

188C44

(06 Marks)

(06 Marks)

(04 Marks)

(10 Marks)

b.

@

OR
for the system offipYations,

*&";g..&& \
I "8h m w$qw$ry

.-&tuF 
" f\J'q.^t J'a v & .q'tu"ffi 
" **;

2x+ Jy: g. @ n ,,*u dd$%

dfudb. I-m * 5lb. Determine the eigen va.Ms of matrix A =l {w, ^ l.
- ltgc. D List the p@ties of Singular fahsdecomposition (SVD).

ii) Prove tffipl0entity matrix is#qrye definite usrngall required tests.

q-s \
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,d.

given upper tri

Fin@ andzusing
x+4y-z=l
x*y*z=0
2x* 3z:0.
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