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PART -A

Short Answer. Answer all questions. 1 mark each.

Give an example for a random experiment.

—

What do you meant by exhaustive events ?

Define probability density function.

Define distribution function of a bivariate random variable.

If the first two raw moments about origin of a random variable are 5 and 41

respectively, obtain the standard deviation..

oos e

6. If X4and X, are independent random variables with mean 5 and 2

6x1=6
respectively find the mean of Y = Xi Xo. (6x1=6)

PART -B

Short Essay. Answer any 7 questions. 2 marks each.

2 Discuss the frequency approach 1o probability.

8. If A and B are independent events such that P(A) = 0.6 and P(A v B) = 0.8.

Find P(B).

3+2X ; "
' ' = —— 4is a pdf ?
9. Check whether the function defined by f(x) = e P2<x<4disap

P.T.O.
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10. Define probability mass function of a discrete random variable and discuss
its properties. '

11. Show that E(c) = ¢, where c is a constant.
12. If X is a random variable with pdf f(x) = ™%, 0 < x <00, find E(X? + 1).

13. fE(X -4) =-2, E(X - 4)2 = 12, find the mean and variance of the random
variable X.

14. Define conditional expectation and state its properties.

15. Let X be a random variable with pgf P(s). Findthe pgfof Y = X + 1.  (7x2=14)
PART-C

Essay answer any 4 questions. 4 marks each.

16. If A is a subset of B, prove that (i) P(A n B) = P(B) — P(A) (ii) P(A) < P(B).
17. If A and B are independent events, show that A and B are also independent.

18. Let X be a discrete random variable assuming values -2, -1, 0, 1, 2 such that
P(X=-2)=P(X=-1),P(X=1)=P(X=2)and P(X>0)=P(X < 0) = P(X =0).

Obtain the pmf and distribution function of X.

19. Let the random variables X and Y are such that P(X =0, Y = 0) =§,
PX=0,Y=1)= % P(X=1,Y=0)= —;, PX=1Y=1)= g Examine whether

X and Y are independent random variables.

20. Establish the relation between raw moments and central moments of a random

variable.

21. Define cumulant generating function of a random variable. State and prove

the additive property of cumulant generating function. (4x4=16)
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PART -D

Essay answer any 2 questions. 6 marks each.

22. i) State Bayes' theorem.

ii) It is estimated that 50%

; of emails are spam emai
applied to filter these s P ails. Some software has been

pam emails before they reach your inbox. A certain

fact a non-spam email 2

23. A discrete random variable X has distribution function

[kp - <X < -1
F(x):{lk@ -1=x<0

|'k2, O<x<2
lksy 2<x<x

Also given that P(X = 0) = L ang p(x » 1) = 2

Ky, ko, kg, and k, 6 3 - Determine the values of

24. f X and Y are any two random variables, th

i en prove the f i
() V(@X + b) = a2 V(X) (i) Cov (aX, by) 2R Mg

=ab Cov(X, Y)

Symmetric about 0, then show th :
’ at the characteristi : .
valued and even function of t. stic function ¢ () is real

(2x6=12)




