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GANPAT UNIVERSITY

M. Tech. Semester I (EC) Examination, November/December 2012
Communication Mathematics

Max. Time: 3 Hrs.] [Max. Mar 0
4

Instructions:
1. Attempt all questions.
7 Answers to the two sections must be written in separate answerbooks. ¢
3. Figures to the right indicate full marks.
4. Assume suitable data, if necessary.
5. Question numbers three and six are compulsory.

SECTION-I '
1 (A) A bag contains 5 balls and it is not known how m them are white. Two balls are 4
' drawn at random from the bag and they are noted to be . What is the chance that all
the balls in the bag are white?
B) Given fiy(x,y) = cx(x—v),0<x<2,—% 0 elsewhefe. (i)Evaluate ¢, 6

(if) find f; (%), (iii) fy/x(y|%) and (WNf O

(C) For two independent events Aand B t o events A and B are also independent. 2

1 (A) Anum contains 10w i b " Another urn contains 3 white and 5 blackballs. 4
Two balls are drawn a m the first urn and placed in the second urn and then 1
» ball is taken at random ¢ latter. What is the probability that it is a white ball?
(B) If the random variab values 1, 2, 3 and 4 such that 6

2P(X = 1) = 3PL¥=2 (X = 3)=5P(X =4),
find the probability ity function and cumulative distribution function.
N 1

(C) If random varia ponentially distributed with parameter A=1, find the moment 2

generating function of&.
2 (A) IfXand e indépendent random variables with identical distribution defined as 5

the pdf of Z is the convolution of pdfs of X and Y, where Z=X+Y.

e on Output statistics of Linear Systems. i 6

(B)
OR

2 iven the uncorrelated random variables Xj, Xz and X3, whose means are 2,1and4and S
- variance are 9, 20 and 12, find (i) mean and variance of X;-2Xp+5Xs, (ii) the
iance between X;+5X; and 2X,-X3+5.

(B) Write short note on Stationary Random Process. 6
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3EC101
If X and Y are independent RVs with pfd’s e™,x = 0 and e™,y = 0 respectively, find 6

the density function of U = % and =X+ Y. Are U and V independent?

Show that the random process X(t)=A Cos(wt + 6), where 6 is uniformly d 4
random variable in the range of (0, 2r) and A, o and t are constants, is we tion

random process. _ \
State and prove the Tchebychev’s Inequality. 2
4

SECTION II

For which rational value of a does the following system have solutions (ii) exactly 6
one solution (iii) infinitely many solutions?

x+2y—3z = 4

3%yt 5z .
4x +y+ (a®—14)z ,—a+2
Determine explicitly the inverse of the follo lementary row matrices: 6
()E12E23 (i) E12(3)E21(-3)

Solve the followmg systems of line by reducing the augmented matrix to 6
reduced row-echelon form:
i e e & 5 it

/2

: "5 n v+ 42
(I)Zzi;’:y_zz = Q-—y+z = 1
px —4y+10z = 3
7y \
LetA = [1 0 "1l \ non-singular, find A™ and express A as a product of
00
elementary row
Ita= ‘1* —3], that A% = 44 — 31, and mathematical induction to prove that 6
A“—(S”: A ifn>2
Find the basis row space and column space of the matrix 5
- 8 ==5 S ahh
4 e e
TS990 549
pede =62 =1
OR
Explain how to use the LU factors of a nonsingular matrix An« to compute Al 4
iciently.
the eigenvalues and eigen vectors of the matrix 7
1 -6 —4
A= [0 4 2 ]
@ =6 =3
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6 (A) Find the least square solution of equation AX=Y, where i/
2 4 3
et B G o [

-1 1 —1 _

(B) 1 45 5

Let A = [4 18 26], determine the lower triangular matrix L of A. &

3.d6 301 \
END OF PAPER c ’ 4

Page 3 of 3




