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M.Sc. DEGREE EXAMINATION, NOVEMBER 2015.
(Applicable Mathematics)
I YEAR — I SEMESTER
Elective I — PROBABILITY AND DISTRIBUTIONS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. State addition rule in probability.
2. Define conditional probability of A given H.
3. Find the PGF of a poisson RV.
4. Prove that  Var ( X )   E ( X -  c ) 2  for  any  c    EX.
5. Define DF of the RV ( X , Y ).
6. Let  X  and  Y  be  independent  RVs  ,  f  and  g  be  Borel – measurable  function.  Then  prove  that  f ( X )  and  g ( Y )  are  also independent.
7. Give the  PMF  of  a  Hypergeometric  distribution.
8. Give  the  mean  and  variance  of  a  Poisson  distribution.
9. When  does  a  sequence  {  F n  }  converges  in  law  ?
10. When  does  a  sequence  { X n }  converges  in  probability?
11.  If  A  and  B  are  independent,  then  prove  that  A  and  B c  are  so.
12. Give the PDF  of  a  gamma  distribution.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. State  and  prove  Bonferroni’s  inequality.
14. Let  h ( X )  be  a  non-negative  Borel – measurable  function  of a  RV  X.   If  Eh( X )  exists ,  then  prove  that  for  every   , P ( h( X )   .
15. Let  Eh (X )  exist. Then  prove  that  Eh (X ) =  E { E { h ( X ) / Y }}.
16. Find  the  MGF  of  a  negative  binomial  distribution.
17. Let    converge  in  probability  to  X  ,  and  g  be  a  continuous function  defined  on   .  Then  prove  that  g ( X n )  converges  in probability  to g ( X )  as  n   .
18. Prove  that  the  set  of  discontinuity  points  of  a  DF  F  is  atmost countable.
19.  Let  X  be  distributed  with  PDF
,  0
0    ,  otherwise.
Find  EX  and  Var ( X ).
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. State  and  prove  Baye’s  rule.
21. Derive  Lyapunov’s  inequality.
22. If  f  is  a  non-negative  function  satisfying  = 1  ,  then  prove  that  f  is  the  joint  density function  of  some  RV.
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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