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Time : Three Hours Maximum : 100 Marks
Answer ALL the questions
Knowledge Levels K1 — Remembering K3 — Applying K5 - Evaluating
(KL) K2 — Understanding K4 — Analyzing K6 - Creating

e Normal table to be permitted

PART - A
(10 x 2 = 20 Marks)
Q.No. Questions Marks KL CO
1. Define Binomial Distribution. 2 K2 COl

2. If X is uniformly distributed random variable with mean 1 2 K2 COl
and variance 4/3,find P(X < 0).

3.  Ifthe joint PDF of the RV ( X,Y ) is given by 2 Kl CO2
f6y) {g‘:—:%i;v,y@o Are X And Y Independent?

4.  Write the equations of the two regression lines. 2 K1 CO2

5. Define stationary process. Z K2 CO3

6.  State and prove any one property of Poisson process. 2 K1 CO3

7. Provethat R, (-7) =R, (7). 2 K2 CO4

8.  State Wienar-Khinchine relation. 2 K1 CO4

9.  When will you say that a system is linear. Give an example 2 K2 CO5
for a linear system.

10. Examine whether y(t) = x(t) — x(t — a) is time invariant? 2 K2 COs5



PART -B
(5 x 16 = 80 Marks)

Q.No. Questions Marks KL CO

11. a) A random variable X has the following distribution 16 K3 CO1
X 0|12 |3 (4 |5]|6 |7

P(X) | 0 | k | 2k | 2k | 3k | k2 | 2k? | 7Kk

i.  Find the value of ‘k’
ii.  Find P(X<6), P(X>6) & P(0<X<5).

ii. If P(X>k)> % find the minimum value of k’

iv.  Evaluate P(1.5<X<4.5/X>2)
v.  Find the distribution function of x.
(OR)
b) The mileage which car owners get with a certain kind of radial 16 K3 COl

tyre is a RV having an exponential distribution with mean
40,000 km. Find the probabilities that one of these tyres will
last

i. Atleast 20,000 km

ii. at most 30,000 km
iti.  exactly 10000 km.

12. a) The two dimensional RV (X, Y) has the density function 16 K2 CO2
fx, ) =";1y x=123,y=1,2. Find
P(XS3) ,P(YSI) s P(XS3,YSI) ,P(XS3/YS1) &P(X+YS4) ]
(OR)
b) From the following data, find 16 K2 CO2

i.  Two lines of regression
ii. The coefficient of correlation between the marks in
Economics and Statistics
iii.  The most likely marks in Statistics when the marks in
Economics are 30.

Marks in 25|28 (35(32|31(36|29|38|34]|32
Economics

Marks in |43 46149 |41 36|32 3130|3339
Statistics

13. a) Show that the random process X(¢) = Acos(wt+8) is wide 16 K5 CO3

sense stationary if A & w are constant and @ is uniformly
distributed random variable in (0,27).

(OR)



b)

14. a)

b)

15. a)

b)

The transition probability matrix of the markov chain {Xa}
0.1 05 04

having 3 states 1, 2, 3 is|0.6 02 0.2 and the initial
03 04 03

distribution is P@= (0.7 0.2 0.1). Find P(X2=3) and
P(X3=2, X»2=3, X1 =3, Xo=2).

If X(t) and Y (t) are uncorrelated random process, then find the
power spectral density of Z if Z(t) = X(t) + Y(t). Also find
the cross-spectral density Syz(w) and Syz(w).
(OR)
i. Given the power spectral density of a continuous
©® +9
o' +50° +4
square value of the process.
ii.  Determine the cross-correlation function corresponding
to the cross-power density spectrum

8
Sxy W) = W™

process as S, (o) = . Find the mean

Show that Sy, (W) =|H ()|’ S, (@) where S, (@) and Sy, (@)
are the power spectral density functions of the input X(t) and
the output Y(t) and H(w)is the system transfer function.

(OR)
Prove that {X(t)} is a WSS process then the output{Y(t)} is a
WSS process.
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