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Answer five questions, selecting one from each Unit

UNIT—I

1. (a) Obtain the probability mass function of

binomial distribution from Bernoulli

trials, clearly stating the assumptions.

Given X B n p~ ( , ), obtain the first four

central moments through moment

generating function. 3+4=7

(b) (i) Prove that the sum of two

independent binomial variates is not 

a binomial variate.
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(ii) If we take p p p1 2= = , then write

down the additive property of

binomial distribution for two

binomial variates. 3+2=5

2. (a) Define geometric distribution. Obtain its

mean and variance. 2+4=6

(b) The trinomial distribution of two random

variables X and Y  is given by

            f x y
n

x y n x y
p q p qx y

x y n x y
, ( , )

!

! !( )!
( )=

- -
- - - -1

for x y n x y n, , , , , ,= + £0 1 2 L , where

0 £ p, 0 £ q and p q+ = 1.

(i) Find the marginal distribution of X

and Y .

(ii) Find the conditional distribution of 

X and Y  and obtain E Y X x( / )=  and 

E X Y y( / )= . 2+4=6

UNIT—II

3. (a) Obtain the moment generating function

of the normal distribution. 4

(b) Show that a linear combination of

independent normal variates is also a

normal variate. 4
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(c) If the first two cumulants of normal

density function are 2 and 3 respectively, 

then write down the normal probability

density function.  3

4. (a) Show that the exponential distribution

‘lacks memory’ , i.e., if X has an

exponential distribution, then for every

constant a ³ 0, P Y x X a P X x( / ) ( )£ ³ = £

for all x, where Y X a= - . 3

(b) Let ( , )~ ( , , , ),X Y BVN m m s s r1 2 1
2

2
2 . Then X

and Y  are independent if and only if r = 0.

Prove it. 3

(c) Write notes on the following : 2½×2=5

(i) Box plot

(ii) Q-Q plot

UNIT—III

5. (a) What do you mean by sampling

distribution of a statistic? Obtain the

sampling distribution of sample mean

from a Poisson distribution. 2+4=6

(b) Define t-statistic and write down its

probability density function. 2½

(c) Define F -distribution with probability

density function. 2½
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6. (a) State weak law of large numbers.

Examine whether the weak law of large

number holds for the sequence { }Xk  of

independent random variables defined as 

follows : 2+4=6

P Xk
k k( ) ( )= ± = - +2 2 2 1

P Xk
k( )= = - -0 1 2 2

(b) Define chi-square statistic and write the

p.d.f. of a chi-square variate with n

degrees of freedom. If X is a chi-square

variate with n degrees of freedom, then

prove that for large n 

2 2 1X N n~ ( , ) 2+3=5

UNIT—IV

7. (a) What is ‘point estimation’? Define the

following terms with example : 1+6=7

(i) Consistency

(ii) Efficiency

(iii) Unbiasedness 

(iv) Sufficiency

(b) Discuss the method of moments for

estimating the parameters. 4

8. (a) Define minimum variance unbiased

estimator. If T1 is an MVUE of g q( ) and T2

is any other unbiased estimator of g q( )

with efficiency e > 1, then show that no

unbiased linear combination of T1 and T2

can be an MVUE of g q( ). 2+5=7
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(b) What do you mean by confidence interval 

and confidence limits? 4

UNIT—V

9. (a) Define the following terms : 6

(i) Null and alternative hypothesis

(ii) Type I and Type II errors

(iii) p-values

(b) Explain paired t-test for the significance

of difference between two means. 5

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

significance of single proportion. Write

down the probability limits for the

observed proportion of success.  5

(b) Write a note on the chi-square test of

goodness of fit.  4

(c) What are the conditions for the validity of 

chi-square test? 2
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