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13.401 PROBABILITY RANDOM PROCESSES AND
_NUMERICAL__ TECHNIQUES (FR)

- Time : 3Hours % : - Max. Marks : 100

PART —A
Answerall questions Each question carries 4 marks '

L the pdf of a contmuous random varlable X is given by
~ [kfi= x2) 0<x<1 | |
f(x) = it
| 0, - otherwise
Find a) the valueofkand - |
b) the probability P(0.5< x<2) |
2. If X follows Poisson distribution and n‘3P(X==2) 2. P(X_1) find P(X- )and
P(X= 3). -
« 3. The auto correlatlon functlon for a statlonary process X(t) is glven by
Ry (t) =9 + 2e-1. Find the mean value of the random variable Y = Jo

and va_nanceof X(t)_

- 4. Consider a constantrandom precess' X(t)=c,wherecisa rendom variable
with mean |L and variance o2. Examme whether X(t) is mean ergodic

5. Find the cubic polynomsal which takes the fellowmg values

— _'0 T
x| 1| 21110

P.T.O.
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PART-B-
Answer one full question fromeach Module. Each question carries 20 marks.
~ Module-I |
6. ) Denve the mean and vanance of bmomlal dlstnbutlon

b) Ina contmuous dlstnbutlon the probabllnty densny is glven by
f(x) =kx(2 - x), 0 < x < 2 Fmd k mean, variance and the dlstr:butlon

functron
c) The t|me (m hours) reqwred to repalr a machme is exponentlally distributed
~with parameter A=1/2. | |
" i) What is the probability that the repair time exceeds 2 hours ?
ii) What is the conditional probability that a repair takes at Ieast

. i 10 hours glven that its duration exceeds 9 hours ?

7.a) In 800 famlhes wnth 5 children each, how many would you expect
' to have )3 boys ii) 4 girls | iii) at mos’_c 2 girls .

" b) In anormal distribution 7% of items are below 35 and 80% of items are
below 63. What are the mean and standard dewatlon of the dlstnbutton 7

) If X is uniformly distnbuted in [ 2, 2]
find i) P(x < 0) and i P(lx_.—.1|2 E)'

Module -~

8. a) The Jomt p df of X and Y is given by- f(x y) = kxye (x¢ +V2) x>0,y>0.
Find the value of k and prove that X and Yare independent.

b). Find the coefficient of correlation from the _foffoWing data :

x| 5. 10[15]20 |25

Y | 16| 19,28 |26 |30

c) The joint probablhty function of two random varlables X and Y is gtven by
f(x,y) = c(2x +¥), where x= 0 {7 2 andy=0, 1, 2 3 and f(x y)
otherwise. '

i) Fmd o and ii) Find P(X>1 Y< 2)
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9. a) The joif'nt density_funct_ion of random variables X and Yisgivenby
f(x, y) = 8xy 0<x<1,0<y<x
=0 else where

1 1
ind P —/ —
Find [y<8. X<2].

b) Given a random variable Y with characteristic function ¢(w)=Eleiov]
and a random process defined by X(t) = cos (At +Y), show that {x(1)} is

. stationary in the wide sense if ¢(1)=¢(2)=0.
Module — llI

10. a) Show that the random process X(t) = Acos(wot + 6) is wide sense
stationary, if A and wo are constants and 9 is uniformly distributed random
variable in (0, 2r).

b) Find Power spectral density of a WSS proceSs if its éutb-correlation _
function is R(t) = pe*fd. '

11. a) Arandom process is defined as x(t)=Acos wt + B sinwt, where A and B
are random variables with E(A)=0, E(B)=0, E(A?) = E(B? and E(AB) =0.
Show that the process X(t) is mean ergodic.

b) Find the auto—corrélation function of the process {X(t)}, for which the
power spectral density is given by

1+0?, |o<1

= Slw)=
©) 0, |o|>1

Module -1V

12. a) Find a real root of the equation x3 —2x -5 =0by Reguia—Falsi method.

b) Find ¥/24 using Newton-Raphson method.
c) From the following table find f(0.15) and {(0.7).

X 101]02]03|04]|05]|06

f(x) | 2.68 | 3.04 | 3.38 | 3.68 | 3.96 | 4.21
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13. a) Apply Gauss-Seidel method to solve the equations

27X +6y —z= 85,

X+Yy+54z =110,

6x+15y+2z=72.

- b) Given the values

.

L EEEINE
f(x) | 150 | 392 | 1452 | 2366 | 5202
Evaluate f(9). |
: 6 dx s
¢) Evaluate | — usin
) IU 1+x2 g

i)' Trapezoidal rule .

"~ ii) Simpson’s 1/3% rule.

O



