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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

A machine will function only when all the three components A, B and C are
working. The probability of failing during one year of A, B and C are 0.15, 0.05
and 0.10 respectively, what is the probability that the equipment will not fail
before the end of one year. '

A continuous random variable X has a probability density function
fle)=k(l+x), 2<x<5.Find k and P(X < 4).

If 300 misprints are distributed randomly throughout a book of 500 pages, find
the probability that a given page is certain to have 2 misprints.

Define normal distribution.

If flx,y)=e™, 0<%,y <oois joint p.df of random variables X and Y, Find
PX <1].

State the central limit theorem.
Define wide sense stationary process.

Messages arrive at a telegraph office according to a Poisson process with
A= 3/Mour. What is the probability that no messages arrive between 8 A.M
and 12.00 noon?

Using the auto correlation function R(r)=75¢"" +25c0s(207)+49, find the
mean and the mean square value of the random process.

Prove that the spectral density function of a random process is an even
function.
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PART B — (5 x 16 = 80 marks)

A continuous random variable X has the pdf flx)=38x%, 0<x<1.
Find the value of a and b such that

P(X <a)=P(X >a)Plx>b)=0.05. ®

Find the value of K, P(X < 2) and mean of X for a random variable

having the following probability distribution. (8)
X: -2 -1 0 1 2 3

Px): 01 K 02 2K 03 3K

Or

A binary communication channel carries data as one of two types
signals denoted by 0 and 1. Owing to noise, a transmitted 0 is
sometimes received as a 1 and a transmitted 1 is sometimes
received as a 0. For a given channel, assume a probability of 0.94
that a transmitted 0 is correctly received as a 0 and a probability of
0.91 that transmitted 1 is received as 1. Further assume a
probability of 0.45 of transmitting a 0. If a signal is sent, find

(1) The probability that a 1 is received,
(2) The probability that a 0 is received,

(3) " The probability that 1 was transmitted, given that a 1 was
received and

(4)  The probability that 0 was transmitted, given that a 0 was
received, 8)

A bag contains 5 balls and it is known how many of them are white.
Two balls are drawn and are found to be white. What is the
probability that all are white? 8

Suppose that the life of a industrial lamp in 1,000 of hours is
exponentially distributed with mean life of 3,000 hours. Find the
probability that

(1) The lamp last more that mean life
(2)  The lamp last between 2,000 and 3,000 hours
(3)  The lamp last another 1,000 hours given that it has already

tested for 250 hours. (8)

Find Moment generating function of a Poisson distribution and

hence find the mean and variance. : (8)
Or
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In a certain city, the daily consumption of electric power in millions
of kilowatt hours can be treated as a random variable having

Gamma distribution with parameters 4 = % and 9 = 3. If the power

plant of this city has a daily capacity of 12 million kilowatt-hours,
what is the probability that this power supply will be inadequate on
- 1y given day? 8

A random variable X Thas probability density function

f(x):%(x-%—l), —1<x <2 find the density function of ¥ =X?. (8)

The joint probability density function of a two dimensional random

variable is given by f(x,y)=%(x +y),0<x<1,0<y<2. Find

[t
(i)

Y

(ii)

)

(i)

@)

(ii)

The correlation coefficient

The equations of the two lines of regression. (16)
Or
Let X,,X,,..X, be Poisson variates with parameter A=2. Let
S, =8; +8, +...8,, where n =75. Find P[120< 8, <160}. (8)
The joint density function of X, Y) is
x3y3
,0<x<2,05y<2
fey)=116 "% Y22 find

0, otherwise

(1) Marginal density functions of X and Y’

(2) Conditional density of X given Y and ¥ given X. (8)

Verify whether the random process X(t)=ysinwt is a wide sense

stationary or not, where y is uniformly distributed in (~1,1). 8)

If X(t)is a WSS process and if Y{t)=X(t+a)-X(t -a), prove that

Ryy(r)=2Ryy (r) - Ryy (r + 2a) - Ryy (7 - 2a). ®)
Or

Consider a random process X(¢) defined by X(t)=U cost+V sint

where U and V are independent random variables each of which
assumes the values -2 and 1 with probabilities % and —;-

respectively. Show that X(t) is WSS and not strict sense stationary.

A radioactive source emits particles at a rate of 5 per min according
to a Poisson process. Each particle emitted has a probability 0.6 of
being recorded. Find the probability that 10 particles are recorded
in a 4 min period.
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The auto correlation function of the Poisson increment process is given by
2, for ]T| >€

R(r)=
® 24 i[l - Iﬂ], for|d] <e .
€ e

44sin’(we /2)
L Azsm \we (2)

Prove that its spectral density is S{w) = 22428(w) —— .18
e w

Or

(i) The power spectral density function of a zero mean wide sense

1 3
stationary process {X(t)} is given by S(w)=< i \w|<|wo| Find
0, otherwise

R(r) and show that X (¢t} and X(t)= (t +i) are uncorrelated. (8)

(i) I X(#) is the input voltage to a circuit and Y(#) is the output voltage.
{X(2)} is a stationary random process with g, =0 and R(r)=e .

R
R+ilw’

Find 8, {(w) if the ﬂower transfer function is H(w)= (8)
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