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Instruct ions:
1. This Question paper has nvo secfrons'

2. Figr-rres on right indicate tnarks'

3. Assume suitable data',rf necessarT'

,\tternpt eech secnon in separate answer book'

4. Beprecise and to the point in ansr'vering the descriptive questions.

(A) For four independent events Ar, Az];, Aa ' if P(A3 n A+ ) > 0 sliow that

P(  Ar  U Az  lAr  O A+ ) :  P(Ar  U Az  ) '

I n -lencirrr firnction fndf i X and Y is given by- 
(B) 

'l 'he joint probability density function (pd{) of random variabler

fx ,v(x ,Y)  = k(Zx*  31 ' ) ,  x  = 0 '1 '2 ;  !  =  1 '2 '3 '

rbabi l i t ies 'Find the valtte of k and all the nrarginal p'rt

OR

I (A) Arr urn contains l0 rvhite ancl i  hlack halls, Arruther r im contains 3 rvhite and Sblackballs'
-l.wo balls are drawn at random fronr tlre t'ilst irrrr alttl placcd in tlte second urn and tlrun I

ball  is take' at random from the lattcr. What is the probabil i ty t lrat i t  is a whitc bull?

(B) Stste the pdf of ' tbl lowing cl istr ibutions anrJ l lnd t l tcit ' t t tean atrd variancc.

i) Unifbrm; i i)  Poisson'

(A) Whut is a Moment Gcneraring Funcrion (MAM)'/ Ir ind the MGM of exponettt ial randorn

var iab le.

(B) Brief ly explain t l te stationarity of Randont Process'

OR

(A) 
'Given 

the uncorrelated randonr variables xt,xz ancl X-i,  wlrose n,.-ul_t o::2,1.und..1 ut]o

whose variance are 9,20 and 12, fsnd (i) mean lt id variance of Xr-2Xz*5Xr, ( i i )  the

covariance between X1+5X2 and 2X2-X3+5'

(B) . State and prove the Tchebychev and Markov inequalities.

(A) For two independent random variabies X 
1d 

V 
lravil.e 

identical unifo_rm 
listributions 

in

(0, l), find (i) the joint pdf of (U, V); w|rere g : f,+Y and V=X.Y, (ii)A|so finc| the

marginal pdf oiU and V'

.l.t
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/u\  { i r r . : rr i  ihrr  r l rc r-rnr lor- l r  pf(}cfss X{t) :r \  Crrs(r , t l  i  i ) )-  r t ' l ierc i l  i : :  t t t l i i ' " t : ' ' l '
t 1 ) ;  

' ) r r 1 r ' ' |  L i r L r t  r r ' '

ranelom variable in the range of 1t-t,.2n) anci A atrtl t-,'r. t are cc-rnstanis, is rreakil

random Process'

StrCTION II

(A) Find

A-

n lrave (i) no solutions (ii) exactly
(A) For which ratiorral value of a does'the following syster
\ '^ ' '  

on. ,otution ( i i i )  inf initely rnany solutions?

x*ZY-Z l '  
' -4  

.
3x  Y*52 

- -z

4 x * y + ( a t - 1 ' 4 ) z  = ? + ?  
. * a n r 4 r ' r n * r m a r r i c €

fB) Detennine 
"*pri"iii 

trr. rotiowing produ_cts of 3 x 3 elementary row matrices:
\ -  /  

( i )Er :Ezr  ( i i )  Er2(3)  ( i i i )  Erz- '  ( iv )  E3(-2) '
OR

(A) Solve the followi.ng systems of linear equations by reducing the augmented matrix to

reduced row-echelon form: ' 3x - ! *72  - -  0
x+y+z  =  2  Zx -y *42  =1 /2

( i )Zx+3y-z = 
I  

( '1)  x-y*z = 1
x -Y-z  = -B  6x -4y*L0z  : -  3

(B) 
L"t A =]tr, ? 3l Prove that A is nott-singular' rlncl A-r'

Lro lJ
(A) Prove the following:

(i)lf A is nr x n n,,iB is tr x 'l subh tSat AB: I' a'ri BA * I',. the l1l - n'

iiit rf n, B and A + B are each tronsingttlar'; pto.":ilol

ifn *E)t'n = BiA + B).-ra = (/-'J. t ,11..-i
(B) Find the basis ior ttre'to* tpute and colurnnrtPuttrlt tne matrrx

,=11 I -l 3 -1,1
Lo 3 -6 

6o 
-,t'

Find the eigenvalues and eigen vectors of the nratrix
lz -2 sl

a=lL -6 41.
L1 3ZJ

10@

the least square solution of equation A{=b'where

1L 0t t1l
lo 11, b= |  1l
Lr TJ LOJ

, - : - - - . . 1 ^ -  * ^

Explain how to use the LU factors of' a nonsingular matrlx

efficientlY.

An,n !o comPute A-l
(B)

END OF PAPER
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