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Instructions: 1. Attempt any five question, two each from part A and part B and one from part C.
2. Use statistical tables wherever required.
3. Assume suitable data, if necessary.
PART A

Q.1 a) Three friends and 6 other are randomly seated in a row. What is the probability that-the three 06
friends are seated next to each other?

b) Define independent events. lfP(A) = 025 P(Bc n A) =0.15and P(B) = 04.Are Aand B 04
independent events?

¢) The Phase error X in a trackmg devise has probabihty density 06
f(X) = {“’” VS¥Sy } Find ) P(X < 11/3) i) EQO
0 elsewhere 04
d) State Binomial distrbution and compute its moment generatmg finctions.
Q.2 "~ 0<x<2 06
a) A random variable X has probability - density. qunctlon fx { : lsewhete}
Find the probability density function of Y=X
b) State the probability mass function  for Poiss6h random variablke with mean A. Show that the 08
sum of two independent Poisson random variables with means A, A, is also a Poisson random
variable with mean A;+ A,
¢) The average daily turnover X(in thousands of Rupees) at a store is 25. The turnover is found to 06
be exponentially distributed. Find i) The probability that the turnover sill exceed Rs.30,000. i)
The probability that the turnover will be between Rs.24,000 and Rs.28,000.
Q3 a) A two dimensional random variable (X,Y) has probability density function 06
62~ %" %> 0,y>0
=1 o xE Gy >0
0 elsewhere

Find i) The margnal density function of X & Y i) Are X and Y independent?
b) If Xand Y are independent continuous random variable. Then show that 06

P(Y < X) = [* F,(x)f,(x)dx where F, is the distrbution function of Y and f, is the density
function of X
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Define the covariance of two random variables. Find the covariance of random variable (X,Y) 08
having joint probability density function

4
—S—(xy+1) sz i y<1

0 elsewhere

PART B
The joint distribution of marks scored by students in mathematics (X) and physics (Y) is given 08

by joint dendity function
1 _ (x-44)%+(y-50)?
f(x.y)=me 32 -0 <X <00,—-0<y<L ™,

Find the probabihty that a student scores more that 42 marks n mathermtncs and between 48
and 54 marks in physics.

An IQ test administered to a large group of students ylelded a standard deviation of 36. The test 06
given to a group of 120 boys gave an average of 84, while_another group-of 125 girls gave an
average of 89. Does this show that girls have SIgmﬁcantly better 1Q than boys at a kevel of
significance of 5%.?

Define a mean- ergodic process Determme if the constant process x(t)—A, where A is a random 06
variable with mean p, and variance o7 i mean ergodlc

A sample poll 0of400 votes chosen at random from all votes in a large city indicated that 55% of 06
them were in favour of a particular political party. Find the 195% i) 99% confidence limits for
the percentage of votes in favour of the party. .

_{y+x)0<x<10<y<1 07
The joint densnty function of X and Y f(ﬂy) { 5 - find the
densrty ﬁmctlon of Z=X+Y

A filling machine - is expected to fill 5kgs of powder into bags. A sample of 10 bags gave the 07
followmg weight in 4.7, 4.9, 5.0, 5.1, 5:4, 5.2,4.6,5.1,4.6,4.7. Test whether the machine is
working properly. Use Level of significance of 5%.

The sales (in thousand of rupees) in a super market during a week are given below. Test the 06
hypothesis that the sales do not depend on the day of the week, using a level of significance of
5%.

Days Mon Tue Wed Thu Fri Sat
Sales 143 125 162 136 152 168

Four standard chemical procedures are used to determine the n‘agnesnum content in a certain 08
chemical compound. Each of the procedure is used four times on the given compound with the
following data resulting.
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Method
1 2 3 4
76.42 80.41 74.2 86.2
78.62 82.26 72.68 84.36
80.40 81.15 78.84 86.04
78.2 79.20 80.32 80.68

s

Do the procedure indicate that the procedure yield equivalent results ata level of significance of

Define Poisson Process. Show that the sum of two independent Poisson process is a Poisson 06
process. ’ :

PART C . > T -
Define the auto covariance of a random Process X(t). If X(t)=A cost + B sint, find the auto 06
covariance of X(t), were A and B are independent random variables. A having standard normal
distribution and B is uniformly - distribution over (0,2).

When are two random process X(t) and Y(t) said to be jomntly wide sense stationary? 04

A manufacturer of solar heaters clim that 60% of his heaters work satisfactorily for 10 years. 06
Assuming that the claim is right find the probability that i) 4 of the 6 heater sold will work
satisfactorily. i) 2 out of 5 heaters will not work satisfactorily.

Define independent events. If A and B are independent prove that A (the complement of A) and 04
B are independent.
-~

o
A homogeneous Markov chain has three states A, B, C and it transition probability matrix is 08
¢ =353

M5.-.25 .6]. If its initial probability vector is(0.5, 0.5, 0).
0.5 .8

Find i) P(X, = B) ii) P(X, = A, X, =A X, = C,X; = B) i) is the Markov chain regular if it is
regular find its steady state vector

A Poisson random variable X satisfies the relation P(X=0)+2 P(X=2) =2P(X=1). Find P(X<3). g

If customers arrive ata counter in accordance with Poisson process with a mean rate of 3 per (6
minute. Find the probability that the inter arrival time between two arrival is

i) between 1 and 2 minutes il) more than 2 minutes
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