           			                                                     UST/CT/1002 
B.Sc. DEGREE EXAMINATION, APRIL 2017.
I YEAR — I SEMESTER
Major Paper II — PROBABILITY AND RANDOM VARIABLES 
Time : 3 hours	    Max. Marks : 60
SECTION A — (10 × 1 = 10 marks)
Answer any TEN questions
1. Define Independent events.
2. State the Axioms of probability.
3. Define Conditional Probability.
4. What are mutually Exclusive events?
5. Define Probability Mass Function (p.m.f).
6. Define Distribution Function and state its properties.
	X
	1
	2
	3

	P(X=x)
	0.4
	0.4
	0.2


7. 
Determine E(X).


8. Prove: V(aX+b) = a2 V(X).	
9. Define Moment Generating Function (M.G.F).
10. Define Weak Law of Large numbers.
11. Define Correlation coefficient.
12. Write the Statement of Central Limit Theorem.
SECTION B — (5 × 4 = 20 marks)
Answer any FIVE questions
13. State and prove addition theorem on probability.     	
14. Find P(A∩B) if P(A)=0.2, P(B)=0.4, P(A|B)+P(B|A)= 0.75.	
15. 
Let , Show that the given f(x) is a pdf, Determine 
C.D.F of X.
16. Consider the p.m.f  given below,  Determine a) E(X)    b) E(5X2+2)		           
	X
	1
	2
	3

	P(X=x)
	1/4
	1/4
	2/4





17. Define (a) Convergence in Probability (b) Convergence in distribution.
18. Let X and Y be random variables then show that E(X+Y) = E(X) + E(Y)
19. Let X and Y be independent random variables then show that E(XY)= E(X).E(Y).
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions
20. a) State and Prove Multiplication Theorem on Probability.		      (6)
          b) In a random arrangement of the letters of the word “STATISTICS”, what is     
  the probability that all the “S” come together ?			      (4)
21.  a) State and Prove Bayes theorem.					       (6)
 (
[P.T.O.]
)        b) A fair coin is tossed three times find 
            (a) probability of  atleast one  head  (b)    Atmost two heads.                (4)

22. 	Let     (a) Check whether the given f(x) is a p.d.f
  	(b)   Determine Mean      (c) Determine Variance.                         (3+3+4)
   23. 	State and Prove Chebychev’s Inequality and explain its use.
24. 	Let X have probability density function given by f(x) = λ e-λx , x>0, λ>0     
  	Obtain the M.G.F of X and hence obtain mean and variance.
-----------------
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