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SECTION – A 

Answer ALL questions (3 × 2 = 6) 

1.  If a card is drawn at random from a pack of cards. Find the probability that the card is either a spade or a  

     king.  

2. If X is a random variable with mean 𝜇 and standard deviation 𝜎 then derive the variance of        

     𝑧 =
𝑥−𝜇

𝜎
 

3. Check whether the random variable X+Y follows 𝐵(𝑛1 + 𝑛2, 𝑝1 + 𝑝2) when random variables       

    𝑋 ~𝐵(𝑛1, 𝑝1)  and   𝑌 ~𝐵(𝑛2, 𝑝2). 

SECTION – B 

Answer any THREE questions (3 × 8 =24) 

4. a) Define 𝜑𝑋(𝑡), the characteristic function of a random variable X and prove that    

    𝜇𝑟
′ = (−𝑖)𝑟 |

𝜕𝑟

𝜕𝑡𝑟 𝜑𝑋(𝑡)| 𝑎𝑡 𝑡 = 0 b) State and prove addition theorem of Expectation.       (2+3+3) 

5. Derive mean, variance and moment generation function of Binomial distribution.            (2+4+2) 

6. a) Define normal distribution. b) If X is normally distributed and the mean of X is 12 and variance 

    is 16 , then find out the probability of  i) 𝑋 ≥ 20   ii) 𝑋 ≤ 20    iii) 0 ≤ 𝑋 ≤ 12.              (2+6) 

7. Calculate Karl Pearson’s coefficient of correlation from the following data. 

X 45 55 56 58 60 65 68 70 75 80 85 

Y 56 50 48 60 62 64 65 70 74 82 90 

 

SECTION –C 

Answer any ONE question (1 × 20 =20) 

8. a) The joint density function of a random variable distribution is given by                                                                                      

     𝑓(𝑥, 𝑦) = 4𝑥𝑦𝑒−(𝑥2+𝑦2) , 𝑥 ≥ 0, 𝑦 ≥ 0. Find the marginal and conditional probability 

     functions. Are X and Y independent?                                                                              (10)                                                                  

   b) i) The probabilities of a Poisson variate taking the values 3 and 4 are equal. Calculate the   

     probabilities of the variable taking the values 0 and 2.                                                     (4) 

   ii) Derive the moments 𝜇1
′ ,  𝜇2

′  about origin of poisson distribution and hence find its mean              

        and variance.                                                                                                                  (6)                                                                              

       



9. a) Prove that the normal distribution is a limiting case of the binomial distribution.       (10) 

    b)  Ten competitors in a musical test were ranked by the three judges A, B and C in the  

    following order:                                                                                                                (10)                   

Ranks by A 1 6 5 10 3 2 4 9 7 8 

Ranks by B 3 5 8 4 7 10 2 1 6 9 

Ranks by C 6 4 9 8 1 2 3 10 5 7 

Using rank correlation method, discuss which pair of judges has the nearest approach to common 

likings in music. 

 

 

 


