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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define Sample space.
2. Define a distribution function.
3. Define standard deviation  of  random  variable X.
4. Define the  probability generating  function  of  random variable X.
5. Define joint probability mass function  of (X , Y).
6. When are Random Variables X and Y are uncorrelated?
7. Define a two-point distribution.
8. Define a Uniform distribution.
9. When does a sequence {Fn } converges in law?
10. When does a sequence {Xn} converges in probability?
11. Define  characteristic distribution.
12. Write down the mean and variance of  Poisson distribution.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. State  and  prove  Multiplication  theorem  on  probability.
14. If  P ( X = k )  =   ,  k  =   1, 2 . . . N.  Find  E(X)  and  E(X 2 ).
15. Let  E(h (X) )  exist. Then  prove  that  E(h(X )) =  E { E { h ( X ) / Y }}.
16. Find  the  mean  and  variance  of  Gamma  distribution.
17. Let    be  a  sequence  of  random   variables  such  that  . Prove  that  and     as n  .
18. State  and  prove  Bonferroni’s  inequality. 
19. Find  the  mean  and  variance  of  binomial  Random Varible  with  PMF
P ( X = k ) =  p k ( 1 – p) n  -  k , k  =  0 ,1, 2 , . . . n.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. State  and  prove  Baye’s  rule.
21. State  and  prove  Inversion  formula. Prove  the  result  for  any  one  case.
22. Let  X 1 , X 2  be  independent  random  variables  with  common  density  given  by 
             
Find  the  marginal  pdf  of  Y 1   and  Y 2  if  Y 1 = X 1 + X 2   and
Y 2 = X 1 -  X 2 .
23. Prove  that  the  MGF  of  a  Cauchy  distribution  does  not  exist.
24. State  and  prove  Lindberg  -  Levy  Central  limit  thorem.
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