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Fourth Semester B.E. Degree Exami;;ffin, Jan./Feb.2023
Engineering Statistics fo ffiear Algebra

Time: 3 hrs. *.*-k"' Max. Marks: loo. J rrD. 
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Not*: Answer any FIVEfull questions, c&rffip ONEfuU quesfionfqS+sach modale.
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Define cdf, pdf and pmf with exqmjrffi --*. (06 Marks)
The following is the pdf for raffirffipHriable U, --ffry. d"%".W d."a}o( / i-*"-ffi1%w ##

lc.*p[ -] l, o < ,r%ry']fr(u)=l '( 2/ ";,' ,"

[0, Sffifrnir. *Wd,"h" ." f*etfl
Find the value that Ckffit have and evaluate Fu(ffi. (06Marks)

c. Given the data inffiSttowing tabl
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..!(r) Plot pdf and cdf of fhe discrete randonllffile X. **

tiO Write expres*[Qb'*&r fx(x) and Fx@ffiS unit deh6ffions and unit step
tunction' qf ffiffi ., ff 

(osMarks)

ri" ':i' mWY. '@2 a. Define Expecta@Variance and chgaot€rflstic functionsffi# (04 Marks)
b. Explain the pffiUility models for-ffiian and exponentialtandom variables. (08 Marks)
c. The random_yarflble X is uniforn{il6ffiistributed betrvgerf0 and 4. The random variable Y is

obtained*tgfu X using y = (xffi. Evaluate CDmmmDF for Y. (08 Marks)

fo.,-\''; _.,*',, Modure-2**k**%{** Module-2d
* ry#ftrent bivariffinfup
I = 2fl0 and that E[#(#il'r 6.
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4 a. The joint pdf of a biva{,,&."*kandom variable X and Y is given by,

[k(x + r)- o {*. 'r, . ,
F*" (x,Y) = { where k is constant-

| 0, otherwise

(1) Find thffi#e of k.
(i1) Find th€*h$rginal pdf s of X and Y.
(iii) Ar,e..X%nd Y independent?

,=f::i.r*;b I Of 3

(06 Marks)
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b. The random variable U has a mean of 0.3 and a varianc. oI,ru

' t{ q-'$
(r) Find the mean and variance of Y if Y = 

Wmd "
slw, #

(ir) Find the mean and varianc e of Z 6 2ryf-tr,

In these two sqms, the ut's are IID. f 
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c. Explain briefly Chi square random variabfrb-*,*
ru,f

(04 Marks)
(10 Marks)

Explain Random Process, stat

X(t) and Y(t) are indePendent,

X(t) = Acos(ro,t+0,) and

tunction Rw(Z).
c. ilfi"; Ario 

-iorrelatiomr$.t
nf Arrfn /-nrrelotinn ffi *rrof Auto Correlation ffi

ion (ACF) of a rand@rocess. List and prove the properties

f-]*"*,. (08 Marks)

(06 Marks)

or =100'

0 dot

(b) (06 Marks)
ion obtainedc. Assume

from a

(08 Marks)

(06 Marks)

xr=(t 3 2 2 6)

(06 Marks)
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ffiAwid. sense station$y fandom process' (06 Marks)

y*ia. sense stationariljr'raridom processes given by

los(rort + 0r). If W(t)W(t).v(t), find Auto Correlation

5a.
b.

.ii (06 Marks)

6a.
b.
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form orthogonal find the length of
(08 Marks)
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that table isembffi{i"frX; u *iW.d sample tunct

.ss So{meTSr the ACF for Z= 0, Z and + ms.-i&s

-x(t) 1.5 2.1 1.0 h-o -1.6 _1' -2.5 2.5 1.6 1.8

k 0 I {#ry 3 4 r*ff: 6 7 8 9
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Determine whether the vectors (1 4 9); (3 I 9) MW*3 2) are linearly dependent

or independent. effi6e (06 Marks)
8a.

b.
c.

or mdepen0ent. ffire*, , , , (uo lvrarKs,

List and explain four fundamental subspaces. * *W (06Marks)

Apply Gram-Schmidt process to vectors to obtffipff orthonormal basis for'Vr(R) with the

M"* ry#rvrmiWs 6{v

ReducethematrixAtou.*.ffiYf ? ill ,*W**'' (04Marks)

gqw [_r 3 6] @.
ffi kf *i-21

Find Eigen values and ffivectors of matrix, A*4ffi 3 2 l. (10 Marks)

m* WY2 4 r.l

ga.
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a. Compute .t'A ana M',ffi eigen values at

ffi/q*--/

the three matrices. UEVt to recover @*@ [3 'ffiT@Y lr fi*h2ry6 I

b. Expandf:#,*inantA= 
lp*rry I 

I

",ry,#ru d{fu_ffi 2 3lsffi" ffi%w ds l%Ted *****, * *.$p *ffi,,@ ds** 
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(06Marks)

(12 Marks)

(08 Marks)
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