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ÍÛæ̃ Û¶ÛÛ :  (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ›÷é ©Ûé ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 

   (2) ÍÛÛþùÛ •Û¨Û¶ÛýÛ×ªÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛÉÛé. 

 

1. (a) ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ ¾Ûä”ýÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

      …¬ÛÈÛÛ 

   ÜÈÛ˜ÛÁõ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ σ2 = E(x2) – [E(x)]2 . 

 

 (b) …éïõ ¦ø¼¼ÛÛ¾ÛÛ× 2 ÍÛºéõþù …¶Ûé 4 ïõÛÇÛ þù¦øÛ ™öé. …éïõ ÈýÛÜî©Û ©Ûé¾ÛÛ×¬Ûà 3 þù¦øÛ ÅÛé ™öé. ›Ûé ¸Ûó©ýÛéïõ 

ÍÛºéõþù þù¦øÛ ¾ÛÛ¤éø ©Ûé¶Ûé ` 10 …¶Ûé ¸Ûó©ýÛéïõ ïõÛÇÛ þù¦øÛ ¾ÛÛ¤éø ©Ûé¶Ûé ` 5 ¾ÛÇ©ÛÛ ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûé ¾ÛÇ©Ûà 

Áõïõ¾Û¶Ûà …¸ÛéÜ“Û©Û Ýïõ¾Û©Û ÉÛÛéµÛÛé.  5 

…¬ÛÈÛÛ 

  …éïõ ¸Ûéïéõ¤ø¾ÛÛ× 10 ¼ÛÅ¼Û ™öé, ›÷é¾ÛÛ× 3 ”ÛÛ¾ÛàÈÛÛÇÛ ¼ÛÅ¼Û ™öé. ›Ûé ýÛþù˜™ö Áõà©Ûé 3 ¼ÛÅ¼Û ÅÛéÈÛÛ¾ÛÛ× 

…ÛÈÛé ©ÛÛé ”ÛÛ¾ÛàÈÛÛÇÛ ¼ÛÅ¼Û¶Ûà …¸ÛéÜ“Û©Û ÍÛ×”ýÛÛ ÉÛÛéµÛÛé. 

 

 (c) 1 ¬Ûà 5 ¶Û×¼ÛÁõÛéÈÛÛÇà Ü¤øÜïõ¤øÛé¾ÛÛ×¬Ûà ýÛþù˜™ö Áõà©Ûé ¼Ûé Ü¤øÜïõ¤øÛé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ¾ÛÇ©ÛÛ ¶Û×¼ÛÁõ¶ÛÛ 

ÍÛÁõÈÛÛÇÛ¶Ûà …¸ÛéÜ“Û©Û Ýïõ¾Û©Û ÉÛÛéµÛÛé.  5 

…¬ÛÈÛÛ 

  …éïõ …ÍÛ©Û©Û ýÛþù˜™ö ˜ÛÅÛ¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 

  P(x) = 0.1 šýÛÛÁéõ x = 0 

  P(x) = k (x + 1) šýÛÛÁéõ x = 1, 2, 3 

  k¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé ©Ûé¾Û›÷ ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. 
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2. (a) ¸ÛÛñ̂ ÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ –Û¤ø©ÈÛ ÜÈÛµÛéýÛ ÅÛ”Ûà, ¸ÛÛñ̂ ÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ ¾ÛéÇÈÛÛé. 4 

…¬ÛÈÛÛ 

  Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ –Û¤ø©ÈÛ ÜÈÛµÛéýÛ ÅÛ”Ûà, Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ ¾ÛéÇÈÛÛé. 

 

 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà Š¸ÛÁõ¬Ûà ¸ÛÛñ̂ ÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ïõÁõÛé : 5 

x 0 1 2 3 4 

F 110 65 21 3 1 

  e–0.6 = 0.5488,    e–0.5 = 0.6065 

     …¬ÛÈÛÛ 

  ¸ÛÛ×̃ Û ¸ÛÛÍÛÛ …éïõ ÍÛÛ¬Ûé 96 ÈÛ”Û©Û Š™öÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¼Ûéïõà ¶Û×¼ÛÁõ¶Ûé ÍÛºõÇ©ÛÛ •Û¨Ûà…é ©ÛÛé 

ÍÛºÇ©ÛÛ¶Ûà ›ä÷þùà-›ä÷þùà ÍÛ×”ýÛÛ ¾ÛÛ¤éø …¸ÛéÜ“Û©Û …ÛÈÛèÜ«Û…Ûé ÉÛÛéµÛÛé. 

 

 (c) …éïõ Ü³ù¸Ûþùà ˜ÛÅÛ ¾ÛÛ¤éø n = 6 …¶Ûé P(3) : P(4) = 8 : 3 ÐüÛéýÛ ©ÛÛé P ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 5 

     …¬ÛÈÛÛ 

  ›Ûé …éïõ ¸ÛÛñ̂ ÍÛ¶Û ˜ÛÅÛ x ¾ÛÛ¤éø P(x = 0) = P(x = 1) = k ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ k = 1/e. 

 

3. (a) ¸ÛóÛ¾ÛÛ¨ýÛ ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ ¾ÛéÇÈÛÛé.  4 

    …¬ÛÈÛÛ 

  ¸ÛóÛ¾ÛÛ¨ýÛ ÜÈÛ©ÛÁõ¨Û¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 

 

 (b) 1000 ïõ¾ÛÙ̃ ÛÛÁõà…Ûé¶ÛÛ …éïõ ›æ÷¬Û¶ÛÛ ¾ÛÛÜÍÛïõ ÈÛé©Û¶Û¶Ûä× ÜÈÛ©ÛÁõ¨Û ¸ÛóÛ¾ÛÛ¨ýÛ ™öé. ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ        

` 5,000 …¶Ûé ÜÈÛ˜ÛÁõ¨Û 62,500 ™öé.  5 

  (i) ÍÛÛíé¬Ûà ÈÛµÛä ÈÛé©Û¶Û ¾ÛéÇÈÛ©ÛÛ 5% ïõ¾ÛÙ̃ ÛÛÁõà…Ûé¶ÛÛ ¾ÛÛÜÍÛïõ ÈÛé©Û¶Û¶Ûà …µÛ:ÍÛà¾ÛÛ ÉÛÛéµÛÛé. 

  (ii) ÍÛÛíé¬Ûà …Ûé™äö ÈÛé©Û¶Û ¾ÛéÇÈÛ©ÛÛ 10% ïõ¾ÛÙ̃ ÛÛÁõà…Ûé¶ÛÛ ¾ÛÛÜÍÛïõ ÈÛé©Û¶Û¶Ûà ŒµÈÛÙÍÛà¾ÛÛ ÉÛÛéµÛÛé. 

…¬ÛÈÛÛ 
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  1000 ïõ¾ÛÙ̃ ÛÛÁõà…Ûé¶ÛÛ …éïõ ›æ÷¬Û¶ÛÛ ¾ÛÛÜÍÛïõ ÈÛé©Û¶Û¶Ûä× ÜÈÛ©ÛÁ¨Û ¸ÛóÛ¾ÛÛ¨ýÛ ™öé. ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ 
5000 …¶Ûé ÜÈÛ˜ÛÁõ¨Û 62,500 ™öé. ©ÛÛé ÜÈÛ©ÛÁõ¨Û¶ÛÛ ¼ÛÁõÛ¼ÛÁõ ÈÛ˜˜Ûé …ÛÈÛ©ÛÛ× 80% …ÈÛÅÛÛéïõ¶ÛÛé¶Ûà 

Ýïõ¾Û©Û¶ÛÛé •ÛÛÇÛé ÉÛÛéµÛÛé. 

 

 (c) …éïõ ¸ÛóÛ¾ÛÛ¨ýÛ ˜ÛÅÛ¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 5 

   f(x) = 
1

8π
. e

– 
(x – 50)2

8  ÐüÛéýÛ ©ÛÛé 

  (i)   P[48 ≤ x ≤ 52]   

  (ii)   P[x ≥ 47.5] ÉÛÛéµÛÛé.    

    …¬ÛÈÛÛ 

  ýÛþù˜™ö ˜ÛÅÛ x …é µ = 150 …¶Ûé σ = 20 ÈÛÛÇÛé ¸ÛóÛ¾ÛÛ¨ýÛ ˜ÛÅÛ ÐüÛéýÛ …¶Ûé  

  (i) P[x ≥ k1] = 0.05 

  (ii) P[140 ≤ x ≤ k2] = 0.3830 

  (iii) P[x ≤ k3] = 0.8413 ÐüÛéýÛ, ©ÛÛé k1, k2 …¶Ûé k3 ¶Ûà Ýïõ¾Û©ÛÛé ÉÛÛéµÛÛé. 

 

4. (a) Þô¨Û Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛµÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷̈ ÛÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  …Ü©Û•Ûä̈ ÛÛé«ÛÁõ ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛµÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷̈ ÛÛÈÛÛé. 

 

 (b) ¸ÛÛÍÛÛé Š™öÛÇ©ÛÛ× ¶Û×¼ÛÁõ 1 …¬ÛÈÛÛ 4 ¾ÛÇé ©Ûé¶Ûé ÍÛºõÇ©ÛÛ •Û¨ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¼Ûàœ÷ ÍÛºõÇ©ÛÛ 

¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø 5 ¬Ûà ÈÛµÛä ¸ÛóýÛ©¶ÛÛé ïõÁõÈÛÛ ¸Û¦éø ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¾ÛµýÛïõ …¶Ûé 

ÜÈÛ˜ÛÁõ¨Û ¸Û¨Û ÉÛÛéµÛÛé.   8 

…¬ÛÈÛÛ 

  •Ûä̈ ÛÛé«ÛÁõ ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ –Û¤ø©ÈÛ ÜÈÛµÛéýÛ ÅÛ”ÛÛé. •Ûä̈ ÛÛé«ÛÁõ ÜÈÛ©ÛÁõ¨Û¶ÛÛ ¾ÛµýÛïõ …¶Ûé ÜÈÛ˜ÛÁõ¨Û 
¾ÛéÇÈÛÛé. 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé :   14 

 (1) η …¶Ûé p ¸ÛóÛ˜ÛÅÛÈÛÛÇÛ …éïõ Ü³ù¸Ûþùà ýÛÛþùÜ˜™öïõ ˜ÛÅÛ¶ÛÛ ¾ÛµýÛïõ …¶Ûé ¸Ûó.ÜÈÛ. …¶Ûä’õ¾Ûé 10 …¶Ûé 5 

™öé. ©ÛÛé n …¶Ûé p ÉÛÛéµÛÛé. 

 (2) ¼Û¶ÛÛëÅÛà ¸ÛóýÛ©¶ÛÛé¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (3) Q1 …¶Ûé Q3¶Ûà …×þùÛœ÷©Û Ýïõ¾Û©ÛÛé ›÷̈ ÛÛÈÛÛé. 

 (4) ¸Ûó¾ÛÛÜ¨Û©Û ¸ÛóÛ¾ÛÛ¨ýÛ ÜÈÛ©ÛÁõ¨Û¶ÛÛ ¾ÛµýÛïõ …¶Ûé ¸Ûó.ÜÈÛ. ¶Ûà Ýïõ¾Û©ÛÛé ›÷̈ ÛÛÈÛÛé. 

 (5) ¸ÛóÛ¾ÛÛ¨ýÛ ÈÛ’õ …¶Ûé x-…“Û ÈÛ˜˜Ûé –ÛéÁõÛýÛéÅÛÛ ¸ÛóþéùÉÛ¶Ûä× “ÛéªÛºõÇ ïéõ¤øÅÛä× ? 

 (6) •ÛÛÜ¨Û©ÛàýÛ …¸Ûé“ÛÛ¶ÛÛ ˜ÛÛÁõ •Ûä̈ ÛµÛ¾ÛÛë ÅÛ”ÛÛé. 

 (7) ›Ûé E(x) = 4, V(x) = 1 ÐüÛéýÛ ©ÛÛé E(x + 1)2 …¶Ûé V(3x + 5) ÉÛÛéµÛÛé. 

 

_____________ 
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Instructions : (1) Figures to the right side indicate full marks of the question. 

   (2) Use of simple calculator is allowed. 

 

1. (a) What is probability distribution ? State its main properties. 4 

      OR 

   Define variance and prove that σ2 = E(x2) – [E(x)]2 . 

 

 (b) There are 2 white and 4 black balls in a box. A person takes 3 balls at random 

from the box. If he receives  ` 10 for each white ball and receives ` 5 for each 

black ball, find the expected value of the amount received by him. 5 

OR 

  There are 10 electric bulbs in a box in which 3 are defective bulbs. If 3 bulbs are 

selected at random from the box, find the expected number of defective bulbs. 

 

 (c) Two tickets are taken at random from 5 tickets numbered from 1 to 5. Find the 

expected value of the sum obtained on the two tickets. 5 

OR 

  The probability distribution of a discrete random variable is as follow : 

  P(x) = 0.1 when x = 0 

  P(x) =  k (x + 1) when x = 1, 2, 3 

  Find the value of k. Also determine mean and variance of the distribution. 
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2. (a) Write probability mass function of a Poisson distribution. Obtain mean of Poisson 

distribution.   4 

OR 

  Write probability mass function of a Binomial distribution. Obtain mean of 

Binomial distribution. 

 

 (b) Fit a Poisson distribution to the following data : 5 

x 0 1 2 3 4 

F 110 65 21 3 1 

  e–0.6 = 0.5488,    e–0.5 = 0.6065 

    OR 

  Five dice are thrown simultaneously for 96 times. An even number is regarded as 

success, find the expected frequencies of different number of successes. 

 

 (c) For a binomial variate n = 6 and P(3) : P(4) = 8 : 3, find the value of P. 5 

     OR 

  If x is a Poisson variable and P(x = 0) = P(x = 1) = k. Prove that k = 1/e. 

 

3. (a) Obtain mean of Normal distribution. 4 

    OR 

  Write the properties of Normal distribution. 

 

 (b) The distribution of the monthly wages of 1000 employees is normal with the 

mean equal to ` 5000 and variance equal to 62,500. 5 

  (i) Find the lower limit of the top 5% employees getting highest monthly 

wages. 
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  (ii) Find the upper limit of the monthly wages of the bottom 10% employees 

getting the lowest monthly wages.  

OR 

  The monthly wages of a group of 1000 employees is normally distributed. The 

mean and the variance of a normal distribution are 5000 and 62,500 respectively. 

Find the range of 80% of the observations located in the middle of the 

distribution. 

 

 (c) The probability distribution of a normal variable is  f(x) = 
1

8π
. e

– 
(x – 50)2

8  . Find 

(i)   P[48 ≤ x ≤ 52]   

  (ii)   P[x ≥ 47.5]   5 

    OR 

  A random variable x is normally distributed with µ = 150 and σ = 20, if  

  (i) P[x ≥ k1] = 0.05 

  (ii) P[140 ≤ x ≤ k2] = 0.3830 and 

  (iii) P[x ≤ k3] = 0.8413, find the values of k1, k2 and k3. 

 

4. (a) Give the probability mass function of negative binomial distribution. State its 

properties.    6 

OR 

  Give the probability mass function of Hyper geometric distribution. State its 

properties. 

 

 (b) A dice is thrown and getting 1 or 4 is regarded as success. Find the probability 

that more than 5 trials are required to get 2
nd

 success. Also find mean and 

variance of this distribution.  8 

OR 

  Write probability mass function of a geometric distribution. Obtain mean and 

variance of geometric distribution. 
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5. Answer the following questions :  14 

 (1) The mean and S.D. of a binomial random variable with parameters n and p are 10 

and 5 respectively. Find the value of n and p. 

 (2) Give definition of Bernoulli trials. 

 (3) State the approximate value of Q1 and Q3. 

 (4) What are the values of mean and S.D. of standard normal distribution ? 

 (5) What is the area between a normal curve and x-axis ? 

 (6) State four properties of Mathematical expectation. 

 (7) If E(x) = 4, V(x) = 1, then find the value of E(x + 1)2 and V(3x + 5). 

 

_____________ 


