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PART A

1. A die is rolled twice. Let all the elementary events in  be

assigned the same probability. Let A be the event that the first throw shows a number ,
and B be the event that the second throw shows atleast . Find .

(A)

2. State Cauchy Schwartz inequality and Minkowski's inequality. (U)

3. A  fair coin is tossed three �mes. Let  be the event that atleast one head shows up in
three rows. Find .

(A)

4. Define moments of a random variable. (R)

5. Does  define a DF? (A)

6.
Let  be a rv with joint pdf given by . Find

.

(A)

7. State WLLN and SLLN. (U)

8. Let  be any rv. Show that . (A)

9. Define almost sure convergence. (R)

10. Define mutually or completely independent rv's. (R)

PART B

11. State Khinchin's theorem.Examine if WLLN holds for the { } of iid rv's with

. (A)

12. Let { } be a non increasing sequence of events in .Then prove that
.

(A)

13. Suppose that  is given for a rv  of the con�nuous type for all .How will you find the

corresponding density func�on? In par�cular , find the density func�on if

  where  is a constant.
(A)

14.
Let  be a rv with pdf . Let { }. Find the truncated pdf wrt , its

mean and its variance.

(A)

15. Suppose that the rv  is uniformly distributed over the region { }. Find

the .
(A)

16. State and prove total probability rule. (A)

17. Let   has joint pmf

.

Then show that  but .

(An)

18.
Define MGF. Let  have pdf .The find the MGF of . (An)

PART C

19. Let  be a non nega�ve Borel measurable func�on of a rv . If  exists, then

show that for every .
(An)
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20. a) Let   for some . Then show that  .

b) Let { } be a sequence of random variables with pmf 

and .Show that  but  .
(A)

21. Show that the func�on defined by

 , and  is a joint

pdf . Also find .
(A)

22. a) State and prove Bayes theorem.
b) In answering a ques�on on a mul�ple choice test, a candidate either knows the answer
with probability  or does not know the answer with probability . If he

knows the answer, he puts down the correct answer with probability , whereas if he

guesses, the probability of his pu�ng down the correct result is  (  choices to the

answer). Find the condi�onal probability that the candidate knew the answer to a ques�on
, given that he has made the correct answer. Show that this probability tends to  as

.

(An)

OBE: Ques�ons to Course Outcome Mapping

CO Course Outcome Descrip�on CL Ques�ons Total Wt.

Cogni�ve Level (CL): Cr - CREATE; E - EVALUATE; An - ANALYZE; A - APPLY; U - UNDERSTAND; R - REMEMBER;
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