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UNIT – I

1. (a) In a bolt factory, machines manufacture 20%, 30% and 50% of the total of their output and
respectively 6%, 3% and 2% are defective bolts. A bolt is drawn at random and is found to be
defective. Determine the probabilities that it was manufactured by the machine. [7M]

(b) If A,B and C are mutually independent events, prove that A ∪B and C are independent. [7M]

2. (a) If A,B and C are events such that P (A) = 1
3 , P (B) = 1

4 and P (A ∪B) = 1
2 , find [7M]

i. P
(
B
A

)
ii. P

(
B
AC

)
(b) State and prove total probability theorem. [7M]

UNIT – II

3. (a) Define distribution function and write its properties for a single random variable X. [7M]

(b) A random variable is known to have a distribution function FX (x) = u(x)

[
1− e

−x2

b

]
, where

b > 0 is a constant. Find its density function. [7M]

4. (a) A random variable X can have values -4,-1,2,3 and 4 each with a probability 1/5. Find mean and
variance of the random variable y=3x3 [7M]

(b) If X has the probability density function f (x) = 1
2e

−|x|,−∞ < x < ∞, show that the character-
istic function of X is given by ϕx (x) =

1
1+t2

. Hence find the mean and variance of X.
[7M]

UNIT – III

5. (a) Show that the density function of the sum of two statistically independent random variables is
the convolution of their individual density functions. [7M]

(b) Two random variable X and Y are defined by X = 0, X = −1, X2 = 2, Y 2 = 4, RXY = −2.
Two new random variables W and U are W=2X+Y, U=-X-3Y. Find W , U , W 2, U2, σX2 . [7M]
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6. (a) State the properties of Gaussian random variables. [7M]
(b) The joint density function of random variables X and Y is

fX,Y (X,Y ) =


25

23ab

(y
b

) [
1− (x/b)4(y/a)3

]
0 , elsewhere

,−∞ < x < b, o < y < a a, b>0.

Find the marginal densities of X and Y. [7M]

UNIT – IV

7. (a) Given a random process X (t) = ACos (w0t) + BSin (w0t) where w0 is a constant and A and
B are uncorrelated non-zero random variables having different density functions but the same
variances. Show that X(t) is WSS. [7M]

(b) A Gaussian random process has an auto correlation function RXY (τ) = 6exp
[
− |τ |

2

]
. Determine

a covariance matrix for the random variables X(t), X(t+1) and X(t+2) and X(t+3).
[7M]

8. (a) Define a random process by X(t)=Acos(t), where A is a Gaussian Random Variable with zero
mean variance σ2

A [7M]
i. Find the density function of X(0) and X(1)
ii. Is X(t) stationary in any sense

(b) If X(t) is a stationary random process having a mean value E[X(t)]=3 and auto correlation
function RXY (τ) = 9 + 2e−|τ | find [7M]

i. The mean value and

ii. The variance of the random variable Y =
2
∫
0
X (t) dt.

UNIT – V

9. (a) Consider a random process X (t) = ACos (w0t+ θ), where A and w0 are real constants. Find
average power of X. [7M]

(b) The auto correlation function of a random process X(t) is RXX (τ) = 3 + e−4τ2 , find the power
spectrum of X(t). [7M]

10. (a) Find the autocorrelation function corresponding to the power spectrum [7M]
Sxx (w) = 8

/(
9 + w2

)2
(b) State properties of cross power density spectrum [7M]
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