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N'1.  Tcch.  Serncstu ' r  (EC) Regular  l ixaminat iorr ,  Nov-Dl ic  201.1
3 l iC l0 l :  I isscnt ia l  C 'omnrunicat ion Mathcnrat ics

Mnx,  ' l ' i n re :  
3  l l r s . l  lMnx.  Ml r l t , s :  ( i0

I t r s t l r - i c t i o n s :

l .  A t rc r r rp t  n l l  quest ions.
2. Answers to the trvo sect ions must be wri t len in scparatc answer bool<s.
3, Figurcs to the r ighl indicate ful l  rrar l<s.
4. Assume suri table clata, i f  necessary.
5. l lc plccise and to the point i rr  answeling the clescript ive questiorrs.

SIIC'TION-I

( r \ )  A  c lass  cons i s t i ng  o t ' 4  g rac lL ra te  and  l 2  i r ndc rg radua te  s tuden ts  i s  ra r rdo r r r l v  c l i v i i l c r l  i r r t o . l
s r 'oups o l 'z l .  What  is  t l re ; r ro t rab i l i t l , that  each groLlp inc luc lcs t i  grac l r ra te s tuc lent , l

( l ] )  Vel i l ' v  rvhcthel  lb l lorv ing is  a  probabi l i ty  c lens i ty  l i rnct ior r  o f  not .  l f '_vers,  l rnc i  lhc t i is t r ibur ior r
l i r nc t i on .  f  ( x ) :  l x l , l x l  <  1

=  0 ,  o lhe rw lse

ot{
( ' \ )

(R)

(A )  l 1 'X  t r r t d  Y  a re  i r t dependen t  L rn i f b rn r  randor t r  va r i ab les  i n  t he  con l ron  i n te rva l  (0 ,  i ) .  sho rv
t l ra t  t l re  pd l 'o l 'Z  is  t l re  convolut ior r  o ipdt \  o f  X arrc l  y ,  where 7:x t -y .

(B)  [ )e  r ivc  thc equat ior rs  of  OutpLr t  s tat is t ics  of  l , inear  Systenrs.

0tr
2  ( r \ )  l l ' i l r c  i o r r r t  pd l ' o l ' (X ,  \ ' )  i s  g i vcn  b , , ,  f  ( x , / )  =  x  - t  y ;0  s  x , y  (  l .  l r r r c l  t hc  pc l l ' o l ' { /  , -  , \ ' } ,

( l ] )  \ \ i  l i tc  shor t  no lc  on \ \ ih i tc  Noisc l ianc lorn l ) r .c iccss.

3 ( , , \ )  \ \ /h l t  i s  a  l v lo l r ten t  Cencra t ing  l :L rnc t ion  ( l v lCN4) ' l  F inc l  the  M( lN4 o1 'cx1 ' roncnt iu l  n rn i lonr
va  r in  [ r  l c .

(B)  I ) rove  t l re  V la r ' l<ov  i tnc l  1 'c l rebychcv  i r requ i i l i t i e  s .

u\  l t l ; t  co l t l .a ins,5 bal ls  ar rc l  i t  is  not  l i .now'n holv  rnany o{ ' thcnt  a le  ivh i tc ,  l rvo bai ls  arc  r l r i r r r r r
a t  ra t tc lo t r  1 l 'om t l rc  bag ancl  thev are notec l  to  bc rvh i te .  What  is  the chancc t l ra t  a l l  t l rc  b t r l ls
in  t l re  bag are rvh i tc ' /
I r i t r t l  t l rc  c lens i t i ,  l i rnct ion of  Y - .  aX + 1-1 in  terms of  t l re  c1ensi t1 ,  l i r r rc t ior r  o l r .anc iorr  vat ' i i tb lc
X,  Let  X be a cont inuous ranc iom var iab le lv i th  pdf

r X
l : . i i r  l ( x (5

J l x )  =  1 t z , ' _  F i r r c i  t he  p robab i l i t y  dcns i t y  f unc t i o r r  o l ' \ '  . .  lX  - . 1 .
|  0 ,o the rw ise
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(A )

( l ] )

5  ( t \ )

( l ] )

Fol  the fb l lorv ing systerr  t lnd t l rc  condi t ions
i r r rc l  ( i i i )  i r r l i r r i te l l ,  n tat t l ,  so l t t t io t rs .

x - -2v  l 3z  =

2.r - 3y 1- uz ::
'3.r - 4y Y' 5, ::

l . c t  A  be  thc  lb l low i r rg  p roc l t t c t  o f '4  X  z l  c lcnrc t t t t t t ' ) ' t ' o \ ' t ' n ra t t ' i ccs :
, . - lI ' i r r r l  A  i r r r c l  A  cxp l i c i t l y .

0R.

(A)  tJs ing l .U lactor izat ior r  so lvc t l telb l lon, ing sYSlcnr .
-2x -t y '-  32
x  ' l ' 2Y  1 -  3z

3.x 1- z

( , \ )

(  l ] )

rvh ich  ( i )  No so l t t t ion ,  ( i i )  l . , J r r iq r re  so l t t t io t t

A - '  H r (2 ) l : r . r l : r ' ( l ). l

i l ' r r : :  L

r . r  =  (2 ,  6 .  l l t .  t t .  61

il1

4
5
l)

.  1 )_ t

I J

( l i )  t l  t  l t
I  c r  /  =  

l - 1  1  01 .  P rovc  tha t  A  i s  r ron -s ingL r la r .  l l r r c l  A ' r  us i r t g  Ga i r ss . l o t ' t l a t t  t t r c tho i i
t 2  0  0 l

r r - lZra 
-; ' l  prt,r,c rhur /,, = 1"t,, j,,,1'1" ,, l i ;; I

l ' i n t l  thc  bas is  lo r  thc  spacc  spat t t t cc l  b i  t l l c  vcc to l ' s

r  r  ( l ,  - 2 , 0 . 0 . 3 ) .  r ' 2 ' -  ( 2 . - - 5 ,  l .  - 2 .  ( r ) .  r ' j ' "  ( 0 . 5 .  1 . 5 .  1 0 . 0 ) .

OR

11 1  -11
I  c t  /  =  

l0  0 I  l ,  gsc f l re  lact  t l rn t  ,1 : t  = ' j ,12 -  3 t1 - t  / . ,  to  cx l t ress r \ ' '  i r t  te t ' t t ls  o l
t'2 1 '2 1

A arrc l  l r  anc l  hcncc ca lcLt la te ,A1.

I :  i r rc l  t l rc  c igcnvalues ancl  c iger t  vectofs  t l l ' t l tc  l l ta t t ' ix
t -3
I

A=l_2
t3

o l ' c r l ta t io r t  AX \ ' .  r t ' l t c t ' c

10 s l
-3  -4 |

5  7 l

() (A)  l : i r t r l  t l r c  l cas t  sc l t tu t ' c  s t t lL t

i,; I Y=/ l -

t r0n
3
1,2

r - j
tr lar V a l L r c  I ) c c o n r p o s i t i o t t .

l iN l )  OI i  I ' r \ l ' l ' l l {

( l f  ) \ \ " r ' i t c  s l r o l t  no t c  t ' l n  S r r s

l ' l t gc  2  o l '  l
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