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PROBABILITY THEORY  

 

PART- A (10 × 1 = 10 ) 

1. Conditional Probability 𝑃(𝐴|𝐵) =
𝑃(𝐴𝐵)

𝑃(𝐵)
 

2. Non-increasing sequence of limits 𝐴𝑛  ⊃  𝐴𝑛+1 

3. Distribution function of random variable (X,Y).𝐹(𝑥, 𝑦) = 𝑃(𝑋 < 𝑥, 𝑌 < 𝑦) 

4. expected value 𝐸(𝑋) = ∑ 𝑝𝑘𝑥𝑘 = ∫ 𝑓(𝑥)𝑝(𝑥)𝑑𝑥𝑘  

5. )( 2XE  = 4x0.2+16x0.8=13.6 

6. Variance 𝐷2(𝑋) = 𝐸(𝑋2) − {𝐸(𝑋)]^2} 

7. characteristic function 𝜙(𝑡) = 𝐸(𝑒𝑖𝑡𝑥) 

8. probability generating function. 𝜓(𝑡) = ∑ 𝑝𝑘𝑠𝑘
𝑘  

9. Polya distribution. 

 

10. Normal distribution. 

 

11. Stochastically convergent to zero. 

 

12. Convergent sequence {𝐹𝑛(𝑥)}  of distribution function of random variables {𝑋𝑛}  . 

 



2 
 

PART - B (5 × 5 = 25) 

13. Proof : 

 

 

14. Baye’s theorem Proof : 

Using the multiplication rule of probability, 

𝑃(𝐴𝑖𝐵) = 𝑃(𝐴𝑖)𝑃(𝐵|𝐴𝑖)  … (1) 

By theorem of absolute probability, 𝐵 = 𝐴1𝐵 + 𝐴2𝐵 + ⋯ + 𝐴𝑛𝐵 

𝑃(𝐵) = 𝑃(𝐴1B) + 𝑃(𝐴2B) + ⋯ + P( 𝐴𝑛B) = ∑ 𝑃(𝐴𝑖𝐵)

𝑛

𝑖=1

 

= ∑ 𝑃(𝐴𝑖)𝑃(𝐵|𝐴𝑖)

𝑛

𝑖=1

… (2) 

According to the conditional probability formula, 

𝑃(𝐴𝑖|𝐵) =
𝑃(𝐴𝑖𝐵)

𝑃(𝐵)
        … (3) 

Using equations (1) and (2) in equation (3), we get 

𝑃(𝐴𝑖|𝐵) =
𝑃(𝐴𝑖)𝑃(𝐵|𝐴𝑖)

∑ 𝑃(𝐴𝑖)𝑃(𝐵|𝐴𝑖)𝑛
𝑖=1

 

15. mean and variance of binomial distribution. 

 

 

The mean = np and variance = npq 
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16. coefficient of correlation satisfies double inequality  11 −  . 

 

17. probability generating function of binomial distribution. 

 

18. Characteristic function of Gamma distribution. 

 

 

19. Borel – Cantelli lemma. 

 𝑃(𝐴) = 0 
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𝑃(𝐴) = 1 

                                    SECTION – C (4 X 10 = 40 ) 

 

20. 𝑍 = 𝑋𝑌  Let  X = 𝑋 ,  𝑍 = 𝑋𝑌  

𝐽 =
𝜕(𝑥, 𝑦)

𝜕(𝑥, 𝑧)
= |

𝜕𝑥

𝜕𝑥

𝜕𝑥

𝜕𝑧
𝜕𝑦

𝜕𝑥

𝜕𝑦

𝜕𝑧

| = |
   1 0
−𝑧

𝑥2

1

𝑥

| =
1

𝑥
 

The joint density of (X,Z) = 𝑓(𝑥, 𝑦)|𝐽| = 𝑓 (𝑥,
𝑧

𝑥
)

1

|𝑥|
 

The Marginal density of (X,Z) is   

 
 

The distribution function of Z is  

 
 

21. Lapunov’s inequality:  
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𝑃𝑢𝑡 𝐾 = 1,2, … 𝑛 − 1 

𝛽𝑘

1
𝑘 ≤ 𝛽𝑘+1

1
𝑘+1 

22. (a) 

 

(b)  

 

23. Poisson distribution  

 

 

 

24. Moments of Beta distribution 
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25. Lindeberg-Levy theorem.  

 

 

 

 

 


