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Answer five questions, selecting one from each Unit

UNIT—I

1. (a) When will the probability distribution of

a random variable be binomial? Explain

how we can approximate a Poisson

distribution by a binomial distribution.

2+4=6

(b) Define geometric distribution. Obtain

the moment generating function

of a geometric distribution having

parameter P. 2+4=6
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2. (a) Derive the moment generating function of 

a Poisson distribution and hence

comment on the shape of the

distribution. 4+2=6

(b) Show that under certain conditions the

multinomial distribution transforms to

binomial distribution. 3

(c) If a pair of dice are tossed 6 times, what

is the probability of obtaining a total of 7

or 11 twice, a matching pair once and

any other combination 3 times? 3

UNIT—II

3. (a) If X follows a uniform distribution over 

[ , ]a b , then find the mean, variance and

m.g.f. of X. 6

(b) Define exponential distribution. Obtain

the mean and variance of an exponential

distribution with parameter q. 1+4=5

4. (a) Derive the normal distribution as a

limiting case of a binomial distribution. 5

(b) Write short notes on the following : 6

(i) Box-plot

(ii) PP-plot
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UNIT—III

5. (a) Explain, the difference between—

(i) probability distribution and

sampling distribution;

(ii) standard deviation and standard

error;

(iii) statistic and parameter. 6

(b) Define a chi-square random variable.

Show that the c2-distribution tends to

normal distribution for large degrees of

freedom.  1+4=5

6. (a) Define Student’s t. What are its

assumptions? 1+4=5

(b) State and prove Chebyshev’s inequality.

2+4=6

UNIT—IV

7. (a) Distinguish between—

(i) estimate and estimator;

(ii) point estimate and interval estimate.

2+2=4

(b) Explain what is meant by mean square

error of an estimator. Show that

MSE Var Bias( ) ( ) ( )T T= - 2
2+3=5

(c) Is an estimator a random variable? Why

or why not? 2
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8. (a) Define the term ‘likelihood function’ and

describe the mathematical technique of

finding maximum likelihood estimators. 5

(b) Discuss the problem of finding a

confidence interval for the difference 

( )m m1 2-  between the two means of two

independent normal distributions if the

variances s
1
2  and s 2

2  are known but not

necessarily equal. 6

UNIT—V

9. (a) Explain with the help of an example the

difference between— 

(i) theory of estimation and hypothesis

testing;

(ii) critical region and non-rejection

region;

(iii) type I and type II errors. 6

(b) Describe the general procedure for

testing a hypothesis about a population

parameter. 5

10. (a) Explain the large sample test for testing

the equality of two proportions. 5

(b) Describe the procedure for testing the

hypothesis about the mean of a normal

population when standard deviation is

unknown and sample size is small. 6
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