Total No. of printed pages = 4

mwOWDﬂURY CENTRAL LIBHARY

LA A (G K3 SIS
MA 131501 NR o 38
Roll Nojafcandidate | | | | | | | [

I 7/ )22 2021
B.Tech. 5t Semester End-Term Examination
CSE
PROBABILITY AND RANDOM PROCESS

(New Regulation)

Full Marks - 70 Time — Three hours

(1i1)

The figures in the margin indicate full marks for the questions.

Answer Question No.1 and any four from the rest.

1. Choose the correct dnswer - (101 =10)
6 P(AnB)+PA~B)= |
(a) P(A) ) PlAUB)
© P(B) "~ @ KAnB)
(i) If X is a continuous random variable, then find out the correct option from

the following

{a) Fylx)= (% felx) by Fx)= jfx (x)dx
© Fy)= [filds @ h) = Fle)

The mean of a uniformly distributed rancom variable X within an interval
[0, 2] 15

(a) 0 by 1

ey 2 (dy 3
[Turn over



(iv) I fy o (x. ¥)is the jeint probability density function of X and Y, the marginal
probability density function of Y is

{a) Ifx.r(x,)’)dy (b) I’fx.r(x.y)o’x
©  [fyylev)ds @ [herley)dy

(v Two continuous random variable X and Y are said to be independent if

@ fyylx)=HA) ()  pyy(x¥)=pxlx)py(y)
(€) pxlx)= Px.y(-‘l',y)Py (¥) (d) fv()’)= fx(x)fx.y(x- ¥)

(vi) The area under normal curve between Z = and Z=x 18

@ 1 | ®) 0
© 0.5 (d) 0.05 7
... 2 3
(vii) If X(t) is differentiable, then —:_r’[R‘“(t)] is
. oA
@ Bul) (b)  [Rex(Of i
© EX'@)] @ EFQ. 5 e
(vl The average powe in the feequency band lwy ] i
1 . v i
(a) EISW (@)dw (b) ‘;I'sxx(‘”)a@
© 2 fo,\-(w)dw o () Tsxx(a’)da’
T Wy z 2 u,
(ix) If the probability density function of continuous random vanahle X is given
(10
by fily)= {—x_" Lt 10. then the value of P(X > 20) is
0 ,x<10
1 1
(a) 1 (b) b
1
- 1
(c) = (d)
(x) The variance of an exponential distribution with parameter A>018
1
. A
{a) 2 (b)
1 2
(¢) — d A
A
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Answer the following :

() Prove that the moment generating function of the sum cf two independent
vandom variables i the product of their generating function. (5)

(b) The joint probability density function of random variables X and Y is given
by . fi v (x.¥)= %e"“”‘ for 0<x <= and O<y<wx. Show that X and ¥ are
independent, (5)

o) The number c¢f years a washing machine functions is a exponentially

distmbuted wita A = -1—16 What is the probability that it will be working after

an additional 10 vears? (5)

Answer the following :

(4} Given the random process X(f)= Asinfwt+¢), where A and w are
constants and ¢ is uniformly distributed random variable in [- 7, 7],

@ Define a rew random process ¥{t)= X:(t).

tu) Are X() and Y{t) widesense stationary? (1+4=5)
@) 1f X be a random variable non-negative values then prove that
P[Xa--a]sggg for any a>0. (5)

(¢) Consider two random variables X and Y are independent, zero mean with
variance 49 axd 25 respectively, Find the correlation coefficient between
X -Y and X-Y. . = at LIGmeust (5)

Answer the following :

-y 7
(a) A random varnable X has a cyaracteristic function given by
. 1-lw Jwig]
Q=
%210 w1
Find the probebility density function of X (5)

(b) Find the variance and autocorrelation function of tae random process
X(t)=tU, where U is a uniformly distrbuted random variable in [0, 1].

(3)
. w? .
(¢} For a random process with sower spectrum Sy (@)= find the
} e ' % @) w' +10w® +9 '
autocorrelation function of the process. ()
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Answer the following :
(a) The autocorrelation function of a stationary random process is

Rylt)=16+ . Find the mean and variance of the process, (5)

2
1+2¢*

(b) Let the probability density function of a random variable X is [;(x)= -lz-e"",

—m <x <. Find the cumulative distribution function of X. (5)
(¢) Let X be independent Poiszon random variable with parametar A. Show
that P(X is even)=%(l+e’“). (5)

Answer the following :

(a) A bag contains 4 white, 6 red and 8 black balls. Four balls are drawn one by
ome with replacement. What is the probability that at least one 1s white?
(5)

(b} The average test marks in a class is 80. Thz standard deviation is 6, If the
marks are distributed ncrmally, how many students in a class o 200 receive

marks between 70 and 80. (5)
() I X s umiformly distributed in (-1, 8), find the probability density function
'Of }"=o 2-- (5)

Answer the following :

-

]
{(b) Determine which of the following systems are linear. (5)
) o) =lxft)l
(1)  yt) = tx(t)

(¢} The joint probability mass function of two random variables X and Yis

(x,y) = Jk(2a:¢y);x=1, 2; y=12
L b [0 otharwise

(a) Find the rms bandwidth for the power spect=um 8, (@)= (5)

(i) Find the value of &
(ii) Find the marginal probability mass functionsof Xand ¥.  (Z2+3=3)

MA 131501 NR 4



