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MA 6451 — PROBABILITY AND RAN CESSES

Fourth Semester \ ,
Electronics and Communication Engi%ee' :

a omation Engineering)

(Common to Biomedical Engineering, Robo

_ (Regulatioe&)
Time : Three hours . Maximum : 100 marks
questions. , '

Answer
O
PAR 10 x 2 = 20 marks)

ntinudts random variable with the probability density

1. Assume that X is a
3 : :
02222 g d P D).

function f(x) =
otherwise

A random variable X is uniformly distributed between 3 and 15. Find the

variance of X.
The joint probability mass function of a two dimensional random variable

3.
(X,Y)is given by P(x,3) =KQ@x+y), x=1, 2 and y=12 where K is a

constant. Find the value of K.
4. The two regression equations of two random variables X and Y are
4x -5y +33 =0 and 20x — 9y =107. Find the mean values of X and Y.

5.  Define SSS process. |

Write down any two properties of Poisson process.

7. Compute the mean value of the random process {X (t)} whose auto correlation
4

—
.

function is given by {Ryy (t)} = 25 + -
, - 1+67

Prove that the spectral density of a real random process is an even function.



9. Define casual system.

N 5 tem.
10. Define transfer function of a 8¥8 x 1
PARTB—  [(2%,0

. i b x) =
dom variable X 18 given by f(x) 0, B L
. n
1. () () Thepdfofara 4 is /) @ valid pAf? Also find tHd cdejor oy
1
For what value ©

. bove pdf. (8)
. th the a N B .
random variable X W; - loss prope rty of George C St!";utlon_ (8)
m

6 = 80 marks)

(i) State and prove meé

Or | \l ]
. tion o 18son Ristributiop
' nt gexuaz'lﬁtlf_lg func and
i ]nd the mome nance. (8)
() @ F dva

hence find its mean an

(ii) Inanormaldiand the mean and tagflard deviation of the

ibution, 31% of items 2 r 45 and 8% of jte
stribu ’

are over 64. ®)
distribution.

on of (X,Y) is g
) () The joint probability mass f‘&’} (LX) s given
12. (a 1 e

=123. i
(x, %) 1(2x+3y),x=0,1,@ Y Find ap the
Pxy) =25

:nal and conditional @\'W functions of X and Y. (10)
margin : o
(i) The joint pdf of (X.IQ 15 7¢% )= %20, Are X ang y
11
independent? (6)
Or
) The joint of a random  variable (X,Y) i
) @) fx, y).= 25 <0.2,y > 0. Find the covariance of X and Y (g,
< ables X and Y each follow exponentig] distribytg
- T?]e . 1 and are independent. Find the pdfof U = y _ On
with para r X-y
' ' (8)
13. @ () A random process {X@) is defined by

X(t) = Acost + Bsint,—o <t <o where A and B are indepepg,

ent
random variables each of which has a value -2 with probabiljty }_
3

_ 2 |
and a value 1 with probability 3 Show that {X(t)} 1S a wide

sense stationary process.
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(b) (i) A man either drives a car or catches a train to go to office each day
He never goes two days in a row by train. But he drives one day :
thep the next day is just as likely to drive again as he is to travel b;r
- tram. Now suppose that on the first day of the week, the m

 tossed a fai_r 'dice and drove to work if and only if a 6 appeared. Ei
the probability that he takes a train on the fourth day al@
an :

probability that he drives to work on the fifth day.

(ii) Define semi random telegraph signal process and prove thet it i

. evolutionary Process. : (8)

: _(a) () Two random processes {X{®} and {Y(t»%&md as
] -~ {X®} = Acos(wt +6) and {Y(1)} = Bsinwt + 6 \ A, B and w
; are constants and 8 is uniformly distribut om variable over

(0, 27) . Find the cross correlation functionsof t); and {Y(1)}. (8)
: ss ,

(ii)) The ‘Power spectrum of a WSS {X()} is given bsr

S(w) =21T1~W Find its auto cepfe unction R(z).: (8)
: Or
b @ If Y@)=X{t+a)-X(¢- Ve that R (r)=2Ruy(r+2a)-
Ry (r — 2a) Hence prove tS, (w)=4 sin? aw Syy (w). (10)

(i1) The autocorrelatio ti8n of the random télegraph signal process
: "1 Determine the power density spectrum
aph signal. (6)
ess and if Y(¢) = Ih(u) x (t —w)du , prove that :

—0

@ If (X)) is a

(£ * h(=7) and

0 RBg@ _

(i) Ryy(r) = Ryy(7) *'h(z')v whex;e * denotes convolution

(i) Syy(@) =Sxx(@H () where H "(w) is the complex conjugate of
H(w) :

(v) Syy(@) = Sxx(@|H(@) - (16)

Or
A Random process X(t) is the input to a linear system whose impulsg
sponse is h(t) = 907t ¢ > 0. If the autocorrelation function of the process
re = 2o _ )
is Ryx(r) = ¢ 37 determine the cross correlation function Ryy(r)between

the input process X(t) and the output process Y(f) X and the cross

i i the output process Y(¢) and the
correlation function Ryy(7) between 0 . b

(b)

input process X(¢)-
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