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SECTION – A 

ANSWER ALL THE QUESTIONS (2 × 2 = 4) 

1.What is the distribution followed by the variable 𝑋 = 𝜆𝑌 + 𝜇, 𝜆 > 0 if 𝑌 has the density   

    function of the form 
1

2
𝑒−|𝑦| ? 

2. What are the conditions for an unbiased estimate U of the parameter Q to be most efficient?  

 

SECTION – B 

ANSWER ANY TWO QUESTIONS (2 × 6 = 12) 

3. Define two-point distribution. Find the characteristic function of zero – one distribution and hence  

    find the central moments 𝜇1, 𝜇2 of zero – one distribution. 

4. Let 𝐹𝑛(𝑥), 𝑛 = 1,2, … be the distribution function of a random variable 𝑋𝑛. Prove that the sequence  

   {𝑋𝑛} is stochastically convergent to zero if and only if the sequence {𝐹𝑛(𝑥)}  satisfies the relation           

     lim
𝑛→∞

𝐹𝑛(𝑥) =  {
0 𝑓𝑜𝑟 𝑥 ≤ 0
1 𝑓𝑜𝑟 𝑥 > 0

 .  

5. Define student’s non-central t-statistic and derive its density function. 

SECTION – C 

ANSWER ANY TWO QUESTIONS (2 × 17 = 34) 

6. The joint distribution of the dependent variables X, Y is given by the density                     (13)      

     𝑓(𝑥, 𝑦) = {
1

4
[1 + 𝑥𝑦(𝑥2 − 𝑦2)], |𝑥| ≤ 1, |𝑦| ≤ 1

0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
. Find the characteristic function of 𝑍 = 𝑋 + 𝑌. 

    b) Find mean and variance of Gamma distribution by using its characteristic function.      (4) 

                                                    

7. a) Derive the distribution function of Chi-Square variate and State any two properties of 

        Chi-square curve.                                                                                                               (7)                               

    b) State and prove Lindeberg – Levy theorem.                                                                     (10) 

8. State and prove the Rao-Cramer inequality. 

                                   __________________________________________________ 

 


