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B. Tech. (Sem. V) (Main / Back) Examination, June/July - 2013
Electronics & Comm.
4EC5 Random Variables & Stochastic Processes
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Time : 3 Hours] | [Total Marks : 80
[Min. Passing Marks : 24

Attempt any five questions, selecting one question from each unit.
All questions carry equal marks. Schematic diagrams must be
shown wherever necessary. Any data you feel missing suitably be
assumed and stated clearly.

Units of quantities used/calculated must be stated clearly.

Use of following supporting material is permitted during examination.
{(Mentioned in form No. 205)

1. NIL 2. NIL

UNIT -1

1 (a) Consider "a" apples are distributed randomly among "b"
children. Determine the probability that a particular child

receives "¢" apples; where ¢ < a.
6
(b) Suppose urn 1 contains "p" white balls and "q" black balls,
and urn 2 contains "r" white balls and "s" black balls. One
ball of unknown color is transferred from the first urn into
the second urn and then a ball is drawn from the latter.
Determine the probability that it will be a white ball.
10

OR
¥  Prove following :

(@ If P(A4/B) is the conditional probability of A -given B, then
show that

& P(4/B)20

4
@ P(S/B)=1
4
@) P(A4 A /B)=P(4/B)+P(4/B) if 4And =0
| 4
® 1t P(4/B)>P(4), then prove that P(B/A)>P(B).
Note : In (11) of (a), S denotes the universal sample space.
| 4
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UNIT - 11

ey Deierynine the wean and variance of the uniform distribution

L

T I
-6

() Consder the sequence of bernoulli trials with probability p
of success. This sequence is observed until the first success
ceeurs. Let the random variable X represent the trial number
x1 which the first success occurs. Then the pmf is given by

(1- p;}xm] pox=012,.... —?(_i)

Py LF) =8 X = &)

vecause thers must be x—1 failures before the first success
occurs on trial x. The random variable X defined in this
problem: is called as "geometric random variable" with
prahabilty p. |

()  Snow that p (x) given in above equation

{a} Satishes the expression

poema P
y

2Py (=1

(@) Determine the cdf 7y (x) of X

OR

P4 i I ihe density function of a continuous random variable is

-uh{ _:f'-—a)

Fi)=d"e Foo. %
, | 3 1
whieve a,b,e ave real constant. Show that p=¢c=-— and
. . Gk’

@=uy -~ . Where ﬂf; = "’“] and G:L;f - var[X]-

¥

8

(h) State and explain the "memory less property” of
exponiential distribucion. |
8

U TR B



: UNIT - 11l

3 () The joint pdf of a hivariate random variahle (Y. Y)is given by
kx

Txy(x,y)= ] ¥y
. -1 0, otherwise

<< 2 l<y<z

where k is the constant.
(1)) Determine K.

Y
(1) are X and Y independent
. 5
(b) Varify the property :
Play<X<xp, Y Sy)=Fyy(xa,0)=Fsy ix )
6
OR
é (ay Vaniy the property :
PV sx yy <Y syn)=Ly (x ya)=Fyy i n)
o
M~ A joint pdf of a bivariate random
variable (X,Y) 1s given by
| demxivgy L x>0, ve0
far (v2)=1{> .
0 . otherwise
@ Show that fyy (x.3) satisfies the eyuanon
| [ for Gey)ndy =1
| 5}
G determine P{YV >1'Y = y)
o
o

UNIT - IV

4 (a) Consider a continuous random variable N prove that

o) 0
E(X)= (=17 (s o= 0y (e
it —ox

where E{Y) denotes the expecration of random varvizbl: X
q
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(b)

(C).

4

53 (a)
(b)

5 (a)
(b)

4E2989]

For the correlation - coefficient of X and Y (defined as pyy ),

prove that
e

4
Consider the random variable X, which takes the values

: - ] .

xy=-2 and x, =2 with pmf's Py (xl)sz (Iz)=§. Find
the characteristic function of X.

4

OR

State and explain the "central limit theorem in detail with
appropriate mathematical equations.

16
UNIT - V

The psd of white noise (M /2) is 6x107° watts/Hz, is applied

to an ideal low pass filter with power transfer function 1 and
bandwidth = W rad/sec. Find the W so that output average
noise power 1s 15 watts.

| 8
The psd of a zero mean WSS process X(f) is given by
s ' 1 )] g(ﬂ('
Syy (UJ):] A o] <y
10 , anywhere
| 7t
Determine whether X{t) and X1 +E)‘J are uncorrelated.
| 8
| OR ,
The power spectrum of Noise N(#) 1s defined as
L io— =W oW
JS :\\' ((1)) — 2
o elsewhere

Determine the auto correlation function of N(¢) and draw the

plot of R\~ {7) versus t.

Explain the "Narrow Banel (Gaussian Processes” with
appropriate mathematical expressions.
8
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