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Section A
Answer all questions, (10x2=20)

1. Define a continuous random varia

2. Define conditional distributions.

3. Define Geometric distribution.

4. A storage depot contains 10 machines, 4 of waieldefective. A company selects 5 of tr
machines at random thinking that they are in wagkdandition. What is the probability thell 5 of the
machines are non-defective?

5. Define probability measure.

6. Define an rstep transition probability mat

7. When do you say a Markov chain is irreduci

8. Define the stationary probability distributiohaoMarkov chair

9. State theostulates of Pure Birth Proc

10. Define a Brownian motion proce

Section B
Answer any FIVE questions. (5x8=40)
11. State and prove addition theoref probability for n event
12. Derive the mean & variance of Poisson distrdsu
13. A random variable X has the distribution fuantF

o Xx<0

% x=0
%+>/2 0<x<1
1

x=1

F(x)=

Show that F is neither continuous nor discontinudlso evaluate P (< X <v%).
14. If tis any positive real number of p(xe™ (1- e‘t)x_l, then find expectation of X and variance o

15. Explain the canonical representation of a TiPAgition probability matrix

16. Show that the states of a two dimensional ranwalk are recurrent.




17. Explain in detail any two examples of renewalcpsses.
18. Derive Kolmogorov-Backward differential equatsdfor birth and death process.

Section C
Answer any TWO questions. (20x2=40)
19. (a) Let X be a continuous random variable pithf. given by:
kx,0sx<1
< X<
(0971 s, 2exe
0, elsewhere

(i) Determine the constant k,
(i) Determine F(x), the c.d.f
(iii) If x 1, X2 and % are three independent observations from X, whitdprobability that exactly one g
these three numbers is larger than 1.5?
(b) State and prove Bayes theorem.

20. (a) The joint p.d.f. of two random variablegid Y is given by:

AL+ x+y)
2AL+x)* (L+y)*
Find the marginal distribution of X aWgand the conditional distribution of Y for

X=X.

(b) State and prove the basic limit theorem of Mar&hains.

;0<X,y<

21. (a) Show that the states of a one dimensi@malom walk are recurrent if p=g=1/2
(b) A Markov chain on states {1, 2, 3, 46bhas transition probability matrix P. Find alllegalence

classes and period of states. Also check for tberrence of the states.

(05 0 0 0 05 0]
0 02 02 05 01 0
0 0 1 0 0 O
0 06 0 04 0 O
03 0 0 0 07 O
02 02 01 0 02 OFf

22. Let {X(1)} be a process satisfying all the pdates of a pure birth process, then derive thesttian

distribution of the process.
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