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PART _ A

Answer all questions. Each question canies I mark.

1. Define mutually exclusive events.

2. Describe probability space.

3. Defineconditionalprobability.

4. Give an example of a continuous sample space.

5. When will you say that two events are independent?

6. Describe descrete random variables.

7. Examine whether the following is a probability mass function or not

t(x\= A. x: 1.2.....
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8. A random variable X take values 0and l with probabilities ]. finO e1X1.'2

9. Give any two properties of expectation.

10. Define moment generating function.

(10x1=l0Marks)
PART - B

Answer any eight questions. Each question carries 2 marks.

11. Discuss classical approach to probability. Give any one of its draw backs.

'12. Describe multiplicalion theorem on probability.

13. Distinguish between equally likely and exhaustive events.

'14. A bag contains 5 red and 4 black balls. Two balls are drawn at random. What is I

the probability that both of them are red?

'15. Oiscuss any two pmperties of moment generating function.

'16. lf A and B are any two events such that P(4=;:e(a)=J anO e/'ag=|. 
I

Find (a) P(Al,8); (b) P(A vB). I
I

17. A random variable X has the following probability function. Find the value of K. iX: O 1 2 3 4 5 6 7 :

PIX=x): o k 2k 2k 3k R 2t? 7t?+ k

18. ln six tosses of an unbiased coin, let X denote the number of heads oco.lned-
Find E (X).

19. Find the characteristics function ofX with probability function

P(x = r- (l) P, (- p),-',x = 0,,r,.....n.
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29. Discussconditionalexpectation,

21. The joint probability density function of (X,Y) is t(x,y)=8xy,0<x <y <'l.Find
the marginal distribution of X

22. Wilh usual notations show that

E(E (x tY)) = E (x)

23. Define jndependence of random variables.

24. Fot a random experiment throwing 
^ 

6i" 1"1 4=fi,2,3)anA B={S,4,5,6}. Find

(a) P(A't

(b) P(Al-/B)

(c) P(AuB)

111
25. Given p(A)= 

s, 
P(B)=i and P(Al Bl= 6 

find (a) P(BtA)(blP(AaB\.

26. Find the characteristics function of a random variable X with probability function

f(x,0\=Qsa,Yrg.

. (8" 2= 16 Marks)
PART - C

' Answer any six questions. Each question carries 4 marks.

27. Distinguish between pairwise independence and mutual independence.

28. Show that conditional probability satisfies the axioms of probability.
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29 I hree urns contains

1 White 2 black and 3 red

2 White 1 black and 1 red

4 White 2 black and 3 red

balls. One urn is chosen at random and two balls are selected. They happens to
be white. What is the probability that they came from urn ll?

30. Two dice are thrown at random. What is the probability that the sum on the
phases is

(a) greater than 8

(b) neither 6 or 7

31. Oescribe distribution function. State and establish two of its properties.

32. X and Y are distributed according to

f(x,y)=e (*- Y), x>O,Y>0.

Examine whether X and Y are independent or not.

33. Establish any two properties of characteristics function.

34. Describe riw and central moments. Establish the relation between them.

35. Find the moment generating function of the random variable X with probability
function.

--).t
f L.l=9-L ,x =0,1,2......x

Hence lind the first two raw moments of X.

36. Give the empirical deflnition of probability. Also explain its draw-backs. 1
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37. With usual notations show that for any lhree events A, B and C.

P(Aw BwC) = P(A)+ P(B)+ P (C)- P (An B)- P(AnC)- P(Bn C)

+ P (A rt B r^tC)

38. State and prove Baye's theorem.

(6x4=24Marks)
PART _ D

Answer any two questions. Each question canies 15 marks.

39. (a) Given P(A)= P1,P(B)= P2 and P(AnB)=P.. Express the following in

terms of A, P2 and P3

(i) P(AuB)

(iil P(Ar-,8);

(iii) P(AuB)

(iv) P(AuB);

(v) P(A^B).

(b) Let A and B be two events suin mat e1e) = f and P(B) = ;. Show that

(i) e@we\>f,

1ii1 f<e1,ana1<f

P - 1242



40. (a) A and B. alternatively throw a pair of dice. A wins if he throws 6 before
B throws 7 and B wins if he throws 7 before A throws 6. Find the probabititi
of A winning the game.

(b) Two dice are thrown and three events are deflned as

A : Odd face with first dice

B : Odd face with second dice

C : Sum on the two faces is odd

Examine whether A, B and C are mutually independent or not.

41. (a) ln a bolt factory machine A, B and C manufactured respectively 25%,35%
and 40/o of the total. Of their total output 5, 4, 2 percents respectively are
defective bolts. A bolt is drawn at random and is found to be defective. What
are the probabilities that it was manufactured by machines A, B and C.

(b) With usual notatlons show that P(4 aBa C) = P(A). P(BtAl. P(C I AaB)

42. (a) A random variable X has the pmbatility tundion f (x)=l0(z-x), O<x<2.
Find the value of k. Also find

(il p( x .1\" ( 2)

( a e)lii) Pll<x<"112 2)

(iii) P(x > 1)

(b) Explain the method of transformation ofone dimensional random variable. A
random variable X has the probability function f(x)=e x , x>0. Find the
probability density function of

(i) l=x2

(ii) Y = 3115
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43. (a) X and Y are two random variables with probability function

f lx, y)= _(x +2y), x = 0, 1, 2: y =O,1,2. Find the marginal distributions of

X and Y.

(b) , The joint probability density function of Xand Y is given by.

{t (x, Yl= 2' 0 < x < 1, 0 < Y < x)

(i) Find the marginal distribution of X and Y.

(ii) Find the conditional distribution of X given y = y. Also examine the
independence of x and Y.

44. (a) State and prove Cauchy-Schwartz inequality.

f (x' Y\ = 21Y2 Ys' g < x < Y < 1(b) Grven ' '.,
otherwise

Find the conditional mean and conditional variance of X given y = y .

(2 x '15 = 30 Marks)
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