
3EC101
Seat No.

GaNper UNwnnslrY

M. Tech. Semester I (EC) Examination' NovemberlDecember 2012

Communication Mathematics

Max. Time: 3llrs.l 
[Max' Marks: 70

Instructions:
1. AttemPt all questions.
2. Answers to tt 

" 
t*o;"ttions must be written in separate answer books'

3. Figures to the right indicate full marks'

4. Assume suitable data, if necessary'

5. Question numbers three and six are compulsory'

SECTION-I
(A)Abagconta i r rs5bal lsandi t i .ooG6G-f ,o* i *nyof themarewhi te .Twobal lsare4

drawn at r*ao_ nJtt. tug una they are noted to be white. what is the chance that all

the balls in the bag are white?

(B) Given fo(x,y) = cx(x-y)'0 <x <2'-x <y <x' arrd 0 elsewhere' (i)Evaluate c' 6

(iD find /"(r)' (iii) fr1,$tlx) md ('v)'fv(v)'

(C) For two independent events A and B' prove that two events '4 and B are also independent'

OR

(A) An um contains 10 white ani 3 b]ack gal['-**:r-:T,::::Tf.Xy##HffiTl*i 4
ffi #J*fff"-ii#;il#i;ffi #;'''.;tu;':::,913::::i1nT$**'
iJt"t:ff.il#ffi;";ffi",i.; 

"il;'*ffiut i' tn" p'o6"0119 9" n " a white barr?
(B) Ii;;;;; fuable X takes the values l ' 2' 3 afi 4 such that

2P(X = L) = 3P(X = 2) = P(X = 3) = 5P(X.= 4)'

fina tft" proUutility density frmction and cumllative distribution irnction'

,q lil#"ilffiffiilil;;,r,t 
-clistributed 

with pmameter x.=1, find the moment 2

generating function of X'

2 (A) I fXandYare independent randomvar iab leswi th ident ica l r l i s t r ibu t iondef inedas
U(0, 1), show that ttti fOf of Z i' m" convolution of pdfs of X and Y' where Z=X+Y'

@) Write short note on Output statistics of Linear Systems'

OR

2 (A) Given the uncorrelated random variables Xr, Xz and Xr, whose means are 2, 1 and 4 and

whosevar iancearcg ,Z |and12 ' f rnd( i )meanandvar ianceofXr -2Xz+5&' ( i i ) the
covariance between X1+5X2 md 2Xz-Xg+5 '

@) Write short note on Stationary Random Process'
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3ECIO
If X and Y are independent RVs with pfd's e-x ,x 2 0 and e-v ,y 2 0 respectively, find 6

the density function sSU = 
fiufiy=f, 

+ Y Are U and V independent?

Show that the random process X(t)=A Cos(cot + 0), where 0 is uniforrnly distributed 4

random variable in the range of (0,2n) and A, o and t are constants, is weakly stationary

random process.

State and prove the Tchebychev's Inequality' 2

SECTION II

(B)

For which rational value of a does the following system have (i) no solutions (ii) exactly

one solution (iii) infinitely many solutions?
x+2Y-32  =$

3x-y*52  -2

4x+y+(a2- t+ )z  =a*2
Determine explicitly the inverse of the following 3 x 3 elementary row matrices:
(i)ErzEzr (ii) Er:(3)EzrG3)

OR
Solve tle following systems of linear equations by reducing the augmented matrix to

reduced row-echelon form:

x+y+z = i:_iil" =rf,
( i )2x+3y-z = I  0t)  

-x_y+z 
= |

x-y-z  =-B 
6x-4y * \02 =  f

72241
f.te = li o il. f.ou. that A is non-singular, find A-r and express A as a product of

l-0 1 0l
elementary row matrices.
Ift = [t 

-03], 
,,r. the fact that e2 = 4A - 3Iz and mathematical induction to prove that

o^  =G: t )  oa924 i f  1>) .

Find the basis foi the row space and column space of the matrix
f1  3 -5  1  5 l

. l r4-73-21
"=lts-es-el

[o t# 2 -r]

Explain how to use the LU factors of a nonsingular matrix A"'n to compute A-r

effrciently.
Find the eigenvalues and eigen vectors of the makix

[1 
-6 -4]

A-lo 4 2l l .
t0 -6 -3J

s (A)

(B)
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3EC101

6 (A) ttU;T n*lti""" solution of equation AX:Y' where

'= La, +l '= Ll,l
(B) 

*,, = 
[1 tt 

,tu], u","*" *,lowo hiangurar matrix L orA'

EI\D OFPAPER
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