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Note:

This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, ¢ as sub questions.
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g
h)

)

PART- A

(25 Marks)

What is the expected number of heads appearing when a fair coin is tossed three
times? (2]
Prove that the total area under the normal curve is unity. [3]

- Prove that correlation coefficient is the oeomemc mean of .the two regression
coefficients. (2]
Define covariance of two random variables. When are two random variables
uncorrelated. (3]
Define Type-I and Type-II errors. (2]

A sample of size 10 drawn from a normal population has a mean 31 and variance
+2.25, Ts it reasondble to assume-that the mean of the population'is 30? Use 1% LOS.

(3]
Define transient state and steady state in a queue model. (2]
Explain the operating characteristics of a queueing system. (3]
Write down the Chapman-Kolmogorov equations. (2]

If the transition probability matrix of a Markov chain is , find the steady state

distribution. [3]
PART-B
(50 marks)

A random vauable X 1s dehned as the sum on the faces when a pair of dice is:thrown.

Find the probability mass function of X and the expected value of X.
Explain Binomial distribution. Derive its moment generating function and hence find
its mean and variance. [5+5]

OR

_.Define mathematical expectation. Prove the multiplication theorem of expectauon
" Explain normal distribution: ' If the mean  height of sorghum varieties 10 be

68.22 inches with a variance of 10.8 inches, how many varieties in a field of
100 varieties, would you expect to have 6 feet tall? [5+5]



Obtain the rank correlation coefficient for the following data:

X 68 64 75 50 |64 80 75 40 55 64

Y 62 58 68 |45 81 60 |68 48 50 170

};"mdependent

The joint distribution of X and Y is given by f(x,y) = 4xye ") x>0, y 2 0.
Find the maromal density fumtlons of X and Y and test whether X and Y are
i : C[545)
OR"
The following data pertain to the marks in subjects A and B in a certain examination:
Mean marks in A=39.5; Mean marks in B=47.5; Standard deviation of marks in
A=10.8; Standard deviation of marks in B=16.8. Coefficient of correlation between

_.marks in A and marks in B=0.42. Compute the two lines of regression and explain

1 why there are:two regression: equations.

lee the estimate ‘of marks in-B: for

candidates who secured 50 marks in A.

b)

s :’;.Lhen show that Cov(U,V) =

6.a)

7.a)

Two independent variables are defined as

) (4ax [4by
fx)=4
L

0<x<r 0Ly

. JfU=X+YandV =X-Y

0 otherwise | 0 otherwise

2 [5S]

@

Fit a Poisson distribution to the following data and test for the goodness of fit:
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Two independent samples of sizes 8 and 7 items respectively had the following
values.
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Is the difference between the means of the sample significant? Test at 5% LOS. [5+5]
OR
Explain the concepts of confidence intervals and the standards error of an estimate.

. The mean and variance of random sample of 64 observations. were computed as
" 160 and 100, respectively. Compute the 95% confidence limits for population mean.

Two random samples are drawn from two populations and the following results are
obtained:
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- " Find the varianées of the two sample% and test whether the two populatlom havisithe

same variance at 5% level of significance. [5+5]



8., ~~Obtain the steady state solution of the system (M/M/1): (e0/FCFS) . Find the
fa “"probablhty that atleast one:unitis present in the system and.also find the expected
queue length. (10]

OR
2. Define pure birth-death processes. Cars arrive at a pollution testing center according
to Poisson distribution at an average rate of 15 cars per hour. The testing center can
“accommodate ‘at maximum 15 cars. The Service time per car is an exponentldl
“distribution- with mean rate 10 per hour. (a) What is the probability that an arriving
car does not have to wait for testing. (b) What is the expected waiting time until a car
is left from the testing center. [5+5]

Define Markov process and Malkov Cham Plove that the Pomson plocesq is a

.Markov process \ : . : :

Describe stationary and non—'S‘ﬁatiOnary random piocess; o 0 +VJ
OR

11.a) Define stochastic process and stochastic matrix. Give examples. When is a stochastic

matrix said to be regular?

[ B ok O] , ;
B): “Prove that"the  matrix “ 0570 1 E is the transition probability matrix ‘of an
[1/2 12 0]
irreducible Markov chain. [5+5]
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