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Note: Answer any FIVE full questiolr6=, chhosing ONE full questionfrom each module.
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I a. Define an uniform random varihh,le. Obtain the characteristic function of an uniform random

Time: 3 hrs.

2a.

b.

,':::,-4qlh. '"'

Engineering Statistics" aiid Linear Algebra

l1r

a gene&*$ql8crete random v-S.flablrwltn Iollowmg
md variance for X. ::

..::: x 0 3 5.""t', ::::::::::a1:.7

T(x) 0.05 ."1.0,2., ' 0.6 0.1::;:::::: '0.05

Calculate mean and

variable and using the characftifitic function derive its mean and variance. (08 Marks)

If the probability densitv=,ftihbtion of a random variab"leis given by

fcexp(-xl4), 0<x<ltx(x)=[ o , otherwise

Find the value that-@ must have and evaluatH'ffi(0.5). (06 Marks)

The density.fu.qcion of a random variable=ffiiven as

&(i)'*.ji"+. x)o . !.i''

Find,]he;iharacteristic function a1d-ttin,,frst two mom"ntr;;J]+,, (06 Marks)

.: '" 
oR

Define a Poisson random variaSle. Obtain the chafictiristic function.efnilhPoisson random

.h: \rl\ * d.k 
,l+ 

,,:,

Define a Poisson random variaSle. Obtain the chafictiristic function.efnilhPoisson random
variable and hence find mqoffind variance using',ffioffiaracteristic fudd*ion. (08 Marks)

Suppose oX' is a geneffiftcrete random v"3riablrwith followingprobability dishibution.

b.

c.
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c. The number of dtfects in a thin coppdi wire follows PoisSon distribution with mean of 2.3

defects per millimeter. Determiffi the probability of' -ctly two defects per millimeter of
(06 Marks)

independent
(08 Marks)

Then obtain the characteristic function and Pdf ot'yy : )( * Y. (06 Marks)

c. Determine a constant b su.fiffiLh.at the given function is a valid joint density function.
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a. Explain briefly tfrE foUowing random variables :

(i) Chi-squar,e Random Variable
(ii) Rayleigh Random Variable. (04 Marks)
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(08 Marks)

b. The joint density function of two random variables X qrdffis

(*11), 
-l(x<land-3<y<3A^ $' ''-' ,1

(* + v)'

fr,"(x,Y) =
0,

:tt ,,f.:::::::::::NL;
'i* 

.,;

elsewher€, "

Find (i) the variances ofX and Y (tt) ttre correlation coefficient.

40

c. Gaussian random variables Xr and Xz whose Xr= 2, o'*, = 9 , *r= -', o'*, = 4 and

C- - = -3 are transformed to npw r*do* variables Yr and Y2 such that
- rtA2

t'--X1 *X2 r
I I -- ltr - -ZXr-3Xzr2_-

Find (i) xi (ii) xi ,o*, (iii) pr,r, (iv) o|, e:ffi (vi) c1v, (vii) p",", (08 Marks)
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5 a. With the help q,f4 bxample, define Randor,m'$rocess and discuss distribution and density

functions o{ra raf1tlom process. Mentiotf,"& differences between Random variable and

Random nrocess- rr'i (08 Marks)(UU YralRandom p-r-q.,ges!s.

b. Define A.H'Atttti"orrelation function qf the random process X(t) and discuss its properties.
;r: 'Llll- *wn5 *,i'Ii;*. (06 Mari::, liu ,qM (06 Marks).ba'r-c. A st*ffiu-aary ergodic random $-i.esess has the autoso-fib{ation function with periodic

l# i
components as Ro(t1=25+fu *

t:
Find the mean and varian.6,,..6fX(t). ' (06 Marks)

:

6 a. The autocorrelation function of a wide sense stationary process.

l,-ttl . -r<tttsrR*(t)=]t1'lr ) ^ -t:'-'ti''"t* '' ,- "::::'

?{et"q.
obtaiq the n"["ro;r"",-H}l|ty orthe process. " (06 Marks)

b. Showlffi'the random prof*r. X(t) = A cos( wct +'0 ) is wide sense stationary. Here 0 is

uniformly distributed in"& *g" - n to n. .1 (08 Marks)

c. 
'*#It) 

and Y(t) are indeaeir,.ffit, jointly widp,sff$'iistationary random processes given by

t;: ..r Y(t) : B co${1 + oz) ,,,i.. i'$

If W(t) : X(t).,,rJft)"''then find the (utocorrelation function Rw(t). (06 Marks)

''', ,,,,", 'Module-4
7 a. Define vectof subspaces and,g-IPlain the four fundamental subspaces. (06 Marks)

b. Showthatthevectors(1,e;"ry(2, 1,0), (1,-1,2)formabasisofR'. (06Marks)

c. ApplyGram-Schmidtpi,oecss to the vectors Yr= Q,2, 1),v2: (1,3, 1), vr: (1,2,2)tD
obtain an orthonormal baSiS for v3(R) with the standard inner product. (08 Marks)

,,.-;t.., 

u 
OR

8 a. Determine theiull ipa"" of'each ofthe following matrices:

I z ol(i) A=l I

L-4 r 0J
,l-'
frr:::":";

.| "''

,'+l]$
n" ,i:::::. ::"

l- r -71(ii) 
L_ 3 T)
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(06 Marks)
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9a,

b.

[t 3-i,3 I ."#
| + I l.-ffiY

A =l -3 "-f -3 I "'**Y

|.ry*, I

l--s.'**3' ll "n* fH"qk
Find an innEttible matrix P and a dffid matrix D such th&A: PDP-r. (08 Marks)

c. Whaffi{fure positive definite *W*U"ntion the meftffiof testing positive definiteness.
. * 

,*rr", +af ^r. (04 Marks):*.\& *t" m**fu.=l* oR bff r"*;v'
r"l--': - ffi'*

10 a. Factorize the matrix A iffiA = U X V' usirgffi. , d
l- r r'l * &. .*f

'-* qi} {[t rl : r dB.*,/ *;*
I I '* '? ,*o,o

e = I 0 1 l_ .l*#* fu 
em*" @" (08 Marks)

I l"*- , '" u"rsu,' v
L-l Ury m= .{ "'+,&t\

[-: L1 1l 4& '@
| "\. I q qb {* -."

b. If e,rt $ 5 - I I sho@lKis positive deffiiiratrix. (04 Marks)
'[u: I "* tif"It -l 3]**d",*

e ls "*'[l I 3l,$W d.. I "l

ffi a matrix r,W-srorms *:-,*o = 

Ll ; ll 
to diagonar rorm. (08Marks)

",&.fl\ x !u..%*.s*,}:r**
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