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3 EC 101: Communication Mathematics
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Instructions:
1. Attempt all questions. \
2. Answers to the two sections must be written in separate answer books:

i L

(B) The joint pdf of the RV (X.Y) is given by f(x

arks: 70

4

Figures to the right indicate full marks.
Assume suitable data, if necessary.
Question numbers three and six are compulsory.

SECTION-I

L 4

BEvEl 0 ) =0 Find the

(A) A and B alternatively throw a pair of dice. A wil&%mu&ﬁl before B throws 5 and B
wins if he throws 5 before A throws 4. If A begins the probability of A winning.
k
1

value of k and prove also that X and Y are ind
(C) If A and B are independent events, prove that

(A) Anum contains 5 white balls, 3 red ba
random. Find the probability that (ijsbe
different colours.

~(B) The joint probability de‘nsi‘ﬂin
p(x,y) = k(2x + 3y),

W’

0

X

Find all the value of k the inal probabilities.

(C) State and prove the T

(A) If X and Y are ind
Joint pdf of (U], V)

nequality.

+Y and V=X-Y.

(B) Describe thestatis esponse of linear systems to the random input.

(O) Suppose that th do
let Y=a+bX+cX™ the correlation coefficient p(X, ).

(A) If the join of%(, Y) is given by f(x,y) = Koy S iy < 9 S find the pdf of

U=
(B) Write sh n White Noise Random Process.
(C) Fi riance of a Gaussian random variable.
(A Y are independent RVs with pfd’s e™*, x > 0 and e~ ,¥ = 0 respectively, find
sity function of U = x_):? and V=X+Y. Are Uand V indepepdent?
( 1 variable X is exponentially distributed with parameter 2=1, find the moment
erating function of X,

OR

B)=1 - P(A)P(B).

d 4 black balls. Two are drawn from the urn at
m are of same colour and (ii) they are of

with identical uniform distributions in (0, 1), find the

ariable X satisfies E[X]=0, E[X*)=1, E[X*]=0 and E[X"|=3 and
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SECTION-II
(A)  For the following system find in which case system has consistent solution? Also find the
solution.
25—+ 3z =a
Sut ey o &
ok —5y+21z =¢ ;
(B)  Determine explicitly the inverse of the following 3 x 3 elementary row matr
E12E»(-3)
OR 4
(A)  Using LU factorization solve the following system.
Xe=E b
2128y
X rip e
(B) 2 Far 4
[Lenid = [1 0 1}. Prove that A is non-singular: o
Denilei=()
(A) s n_[1+6n |
fA=]" ] Provethat 4 =] o ifn> 1.

(B)  Determine the basis for the nullspace o

=
(A) Lsilit =
Let 4= [O it
o = AR
A and |; and hence
(B)  Find the eiwva d eigen vectors of the matrix

455
A:[—s 3
=

re solution of the equation AX=Y. where

(A)  Find the lea

o

Dl 3
sl ds S it
ST s
Sl =
(B) explain Singular Value Decomposition.

END OF PAPER

=
25
1

Page 2 of 2



