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

  (2) ÍÛÛþä×ù •Û¨Û¶ÛýÛ×ªÛ ÈÛÛ¸ÛÁõÈÛÛ¶Ûà ™æö¤ø ™öé. 

  (3) …Û×ïõ¦øÛÉÛÛÍªÛàýÛ ¤éø¼ÛÅÛ ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé. 

 

1. (a) t-ÜÈÛ©ÛÁõ¨Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

    …¬ÛÈÛÛ   

  t-ÜÈÛ©ÛÁõ¨Û¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÍÛ¾Û›ÛÈÛÛé. 

 (b) 10 …¶Ûé 9 …éïõ¾ÛÛéÈÛÛÇÛ ¼Ûé Ü¶ÛþùÉÛÛë¶ÛÛ ¾ÛµýÛïõÛé …¶Ûä’õ¾Ûé 16 …¶Ûé 15 ™öé. šýÛÛÁéõ ©Ûé¾Û¶ÛÛ 
¸ÛóÛ¸©ÛÛ×ïõÛé¶ÛÛ ÈÛ•ÛÛë¶ÛÛé ÍÛÁõÈÛÛÇÛé …¶Ûä’õ¾Ûé 2920 …¶Ûé 2520 ™öé. ¼Û×¶Ûé Ü¶ÛþùÉÛÛë …éïõ›÷ ¸ÛóÛ¾ÛÛ¨ýÛ 
ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà ÅÛàµÛéÅÛÛ ™öé …é¾Û ïõÐüà ÉÛïõÛýÛ ? 6 

     …¬ÛÈÛÛ 

  ¼Ûé ÍÈÛ©Û×ªÛ Ü¶ÛþùÉÛÛë ÜÈÛÉÛé ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÇé ™öé. …Û ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ºõÜÅÛ©Û ¬Ûˆ ÉÛïéõ ™öé ïéõ 
¼Û×¶Ûé Ü¶ÛþùÉÛÛë …éïõ ›÷ ¸ÛóÛ¾ÛÛ¨ýÛ ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛéÅÛÛ ™öé ? ©Û¾ÛÛÁõà µÛÛÁõ¨ÛÛ…Ûé ›÷¨ÛÛÈÛÛé.  

   

Ü¶ÛþùÉÛÛë ¸ÛÜÁõ¾ÛÛ¨Û ÍÛÁõÈÛÛÇÛé ¸Ûó¾ÛÛ. ÜÈÛ˜ÛÅÛ¶Û 

I 12 180 5.5 

II 18 360 4.5 

 

 (c) t-ÜÈÛ©ÛÁõ¨Û¶Ûà µÛÛÁõ¨ÛÛ…Ûé ›÷¨ÛÛÈÛÛé. 4 

     …¬ÛÈÛÛ 

  ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà ýÛ´ù˜™ö Áõà©Ûé 10 ÈýÛÜî©Û…Ûé ÅÛé©ÛÛ× ©Ûé…Ûé¶Ûà ‹˜ÛÛˆ 60, 64, 56, 50, 58, 62, 63, 

57, 59, 61 ›÷¨ÛÛˆ. …Û Ü¶ÛþùÉÛÙ Š¸ÛÁõ¬Ûà ÉÛä× …é ºõÜÅÛ©Û ¬ÛÛýÛ ™öé ïéõ ÍÛ¾ÛÜÌ¤ø¾ÛÛ× ÍÛÁéõÁõÛÉÛ ‹˜ÛÛˆ 
65 ‡̃̂ Û ™öé ? 
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2. (a) …¸ÛóÛ˜ÛÅÛàýÛ ¸ÛÁõà“Û¨Û¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛà, ¾ÛµýÛÍ¬Û ¸ÛÁõà“Û¨Û ¸Û±ùÜ©Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. 4 

     …¬ÛÈÛÛ 

  Ü¼Û¶Û ¸ÛóÛ˜ÛÅÛàýÛ ¸ÛÁõà“Û¨Û ¾ÛÛ¤éø ÍÛÛ¶Ûä’õ¾Û¶Ûä× ¸ÛÁõà“Û¨Û ÍÛ¾Û›ÛÈÛÛé. 

 (b) 10 ÜþùÈÛÍÛ þùÁõÜ¾ÛýÛÛ¶Û ÉÛÐéüÁõ¶ÛÛ× ªÛ¨Û ›ä÷þùÛ× ›ä÷þùÛ× ¾ÛÛ•ÛÛë ¸ÛÁõ ¬ÛýÛéÅÛ …ïõÍ¾ÛÛ©ÛÛé¶Ûà ÍÛ×”ýÛÛ ¶Ûà˜Ûé 
¸Ûó¾ÛÛ¨Ûé ™öé :  6  

¾ÛÛ•ÛÙ A 6 4 5 7 8 6 9 11 10 9 

¾ÛÛ•ÛÙ B 2 6 3 2 10 7 11 12 4 3 

¾ÛÛ•ÛÙ C 4 5 8 7 2 11 15 10 8 5 
 

  …Û ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà …é¾Û ïõÐüà ÉÛïõÛýÛ ïéõ ªÛ¨ÛéýÛ ¾ÛÛ•ÛÛë ¸ÛÁõ ¬Û©ÛÛ …ïõÍ¾ÛÛ©ÛÛé ÍÛÁéõÁõÛÉÛ Áõà©Ûé 
ÍÛ¾ÛÛ¶Û ™öé ? 

…¬ÛÈÛÛ 

  ÜÈÛÅÛïõÛé“Û¶Û ÍÛ×ßÛÛ ’õ¾ÛÛ×ïõ ¸ÛÁõà“Û¨Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé x …¶Ûé y ÈÛ˜˜Ûé¶ÛÛ× ©ÛºõÛÈÛ©Û¶ÛÛ× ÍÛÛ¬ÛÙïõ©ÛÛ¶Ûä× 
¸ÛÁõà“Û¨Û ïõÁõÛé. 

   

x 45 40 48 52 65 66 40 50 65 

y 40 46 56 60 35 50 45 65 55 

 (c) Ü¼Û¶Û¸ÛóÛ˜ÛÅÛàýÛ ¸ÛÁõà“Û¨Û ¾ÛÛ¤éø¶ÛÛé ’äõÍïõÅÛ-ÈÛéÜÅÛÍÛ¶Ûä× ¸ÛÁõà“Û¨Û ÍÛ¾Û›ÛÈÛÛé. 4 

    …¬ÛÈÛÛ 

  Ü¼Û¶Û¸ÛóÛ˜ÛÅÛàýÛ ¸ÛÁõà“Û¨Û¶ÛÛ Š¸ÛýÛÛé•ÛÛé ›÷¨ÛÛÈÛÛé. 

 

3. (a) “¸ÛóÛýÛÛéÜ•Ûïõ ýÛÛé›÷¶ÛÛ” …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ ¾ÛæÇ½Ûæ©Û ÜÍÛ±ùÛ×©ÛÛé ÍÛ¾Û›ÛÈÛÛé. 4 

                        …¬ÛÈÛÛ 

  RBD …¶Ûé CRD ÉÛä× ™öé ? ©Ûé¾Û¶ÛÛ ÅÛÛ½ÛÛ-ÅÛÛ½Û …Û¸ÛÛé. 

 (b) ”ÛÛéÁõÛïõ¶Ûà ÈÛÍ©Ûä…Ûé¾ÛÛ×¬Ûà ÅÛàµÛéÅÛÛ Ü¶ÛþùÉÛÙ¾ÛÛ× ¸ÛóÛé¤øà¶Û¶Ûà ¾ÛÛªÛÛ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø ˜ÛÛÁõ ¸ÛóýÛÛé•Û ³ùÛÁõÛ 
¾ÛÇéÅÛ ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé¶ÛÛ ïõÛéÌ¤øïõ¾ÛÛ× ¶ÛÛêµÛÈÛÛ¾ÛÛ× …ÛÈÛà ™öé ? 6 

    

 ýÛ´ù˜™ö Áõà©Ûé ¸ÛÍÛ×þù ïõÁéõÅÛ Ü¶ÛþùÉÛÙ 

¸ÛóýÛÛé•Û 1 2 3 4 5 

1 15 18 20 21 23 

2 20 22 19 23 22 

3 16 21 18 24 25 

4 20 22 24 26 19 

  ¾ÛÛÜÐü©Ûà¶Ûä× ÜÈÛÊÅÛéÌÛ¨Û ïõÁõà Ü¶ÛþùÉÛÛë ÈÛ˜˜Ûé¶ÛÛ ©ÛºõÛÈÛ©Û ©Ûé¾Û›÷ ¸ÛóýÛÛé•ÛÛé ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛÛ¬ÛÙïõ ™öé 
ïéõ ¶ÛÜÐü ©Ûé ˜Û˜ÛÛë. 

     …¬ÛÈÛÛ 
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  ¶Ûà˜Ûé …Û¸ÛéÅÛ LSD ¶Ûä× ÜÈÛÊÅÛéÌÛ¨Û ïõÁõÛé : 
 

A  B  C  D  

 23  20  25  26 

B  C  D  A  

 20  22  20  25 

C  D  A  B  

 30  32  20  15 

D  A  B  C  

 35  30  25  30 

 (c) …éïõ¾ÛÛ•ÛâýÛ ÜÈÛ˜ÛÁõ¨Û¶ÛÛ× ÜÈÛÊÅÛéÌÛ¨Û¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 4 

    …¬ÛÈÛÛ 

  Ü³ù-¾ÛÛ•ÛâýÛ ÜÈÛ˜ÛÁõ¨Û¶ÛÛ× ÜÈÛÊÅÛéÌÛ¨Û¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 
 
4. (a) χ2 ÜÈÛ©ÛÁõ¨Û¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

       …¬ÛÈÛÛ 

  χ2 ÜÈÛ©ÛÁõ¨Û¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÍÛ¾Û›ÛÈÛÛé. 
   

 (b) ¸ÛÛé̂ ÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ïõÁõÛé …¶Ûé ©Ûé¶Ûà ýÛÛé•ýÛ©ÛÛ¶Ûä× ¸ÛÁõà“Û¨Û ïõÁõÛé. 6 

   

™öÛ¸Û ½ÛæÅÛ¶Ûà ÍÛ×”ýÛÛ 0 1 2 3 4 5 6 

¸ÛÛ¶ÛÛ×¶Ûà ÍÛ×”ýÛÛ 11 31 26 17 10 4 1 
 

               [e-m = 0.1353] 
     …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà Š¸ÛÁõ¬Ûà ÁõÍÛà¶Ûà …ÍÛÁõïõÛÁõïõ©ÛÛ …×•Ûé ©Û¾ÛÛÂ×ú ¾Û×©ÛÈýÛ ›÷¨ÛÛÈÛÛé : 
   

 ¾ÛÁõ¨Û ¬ÛýÛÛ× ÷œÈÛà©Û ÁõÔÛ× ïäõÅÛ 

ÁõÍÛà ¾ÛæïõÛÈÛà 2 10 12 

ÁõÍÛà ¶Û ¾ÛæïõÛÈÛà 6 6 12 

ïäõÅÛ 8 16 24 

 

 (c) 2 × 2 ÍÛ×½ÛÛÈÛ¶ÛÛ ïõÛéÌ¤øïõ  
x 10 

10 x 

  ¾ÛÛ¤éø x
2 = 

20

3
 ™öé, ©ÛÛé x ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé. 4  

    …¬ÛÈÛÛ 

  2 × 2 ïõÛéÌ¤øïõ ¾ÛÛ¤éø ýÛé¤ø¶ÛÛé ÍÛäµÛÛÁõÛé ÍÛ¾Û›ÛÈÛÛé. 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 (1) t - ÜÈÛ©ÛÁõ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (2) F - ÜÈÛ©ÛÁõ¨Û …é¤øÅÛé ÉÛä× ?  

 (3) F – ÜÈÛ©ÛÁõ¨Û¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 

 (4) ÜÈÛ˜ÛÁõ¨Û¶ÛÛ ¸Ûè¬¬ÛïõÁõ¨Û¶Ûà µÛÛÁõ¨ÛÛ…Ûé ›÷¨ÛÛÈÛÛé. 

 (5) F – ÜÈÛ©ÛÁõ¨Û¶ÛÛé Š¸ÛýÛÛé•Û ›÷¨ÛÛÈÛÛé. 

 (6) χ2 ˜ÛÅÛ¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ –Û¤ø©ÈÛ ÜÈÛµÛéýÛ ›÷¨ÛÛÈÛÛé. 

 (7) ¾ÛÛ¶Û-ÜÈÐü¤¶Ûà ¸ÛÁõà“Û¨Û¶Ûà •Û¨Û©ÛÁõà¶ÛÛ× ÍÛæªÛÛé ›÷¨ÛÛÈÛÛé.   

 

___________  
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Instruction : (1) Figures to the right indicate the full marks of that question. 

   (2) Use simple calculator is allowed.  

   (3) Statistical tables will be supply on request. 

 

1. (a) What is t-distribution ? Give its properties. 4 

    OR   

  Explain the uses of t-distribution. 

 (b) Two random samples of size 10 and 9 respectively are drawn from two different 

populations. The means of the samples are 16 and 15 respectively. The sum of 

the squares of observations are 2920 and 2520 respectively. Test the hypothesis 

that population means are equals. 6 

     OR 

  For two independent samples the following information is available. Test the 

hypothesis that population means are equal. Show your assumptions.  

   

Samples Size Total S.D. 

I 12 180 5.5 

II 18 360 4.5 

 (c) State the assumptions of t-distribution. 4 

        OR 

  Ten individuals are chosen at random from a population and their heights are 

found to be in inches as 60, 64, 56, 50, 58, 62, 63, 57, 59, 61. In the light of 

these data, test the hypothesis that the mean height of the population is 65 

inches. 
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2. (a) Explain the meaning of non-parametric tests and describe the  median test. 4 

     OR 

  Explain run tests for the parametric test. 

 (b) Number of accidents on three different roads of a city during 10 days are given 

below.  6  

Road A 6 4 5 7 8 6 9 11 10 9 

Road B 2 6 3 2 10 7 11 12 4 3 

Road C 4 5 8 7 2 11 15 10 8 5 
 

  On the basis of above information can we say that the average number of 

accidents on three roads are equal ? 

OR 

  For the following data test the significance difference between x and y by using 

wilcoxon sign rank test. 
   

x 45 40 48 52 65 66 40 50 65 

y 40 46 56 60 35 50 45 65 55 

 (c) Explain kruskal-wallis test for non-parametric tests. 4 

    OR 

  Give uses of non-parametric tests. 

 

3. (a) What is design of experiments ? Explain its basic principles. 4 

    OR 

  What is RBD and CRD ? Give their advantages and disadvantages. 

 (b) Four experiments determines the protein content of sample of food article are 

recorded as under. 6 
    

 Samples taken at random 

Experiment 1 2 3 4 5 

1 15 18 20 21 23 

2 20 22 19 23 22 

3 16 21 18 24 25 

4 20 22 24 26 19 

  Analyse the data and discuss whether there is any significant difference between 

samples or between experiments. 

     OR 
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  Analyse the following LSD 
 

A  B  C  D  

 23  20  25  26 

B  C  D  A  

 20  22  20  25 

C  D  A  B  

 30  32  20  15 

D  A  B  C  

 35  30  25  30 

 (c) Explain the technique of one-way analysis of variance. 4 

    OR 

  Explain the technique of two-way analysis of variance. 

 
4. (a) Give the properties of χ2 distribution. 4 

      OR 

  Explain the uses of χ2 distribution. 
   

 (b) Fit a poisson distribution and test the goodness of fit. 6 

   

Number of Mistakes 0 1 2 3 4 5 6 

Number of Pages 11 31 26 17 10 4 1 
 

               [e-m = 0.1353] 
     OR 

  From the following table, determine whether inoculation is effective over the 

disease. 
   

 Died Survived Total 

Inoculated 2 10 12 

Not inoculated 6 6 12 

Total 8 16 24 

 

 (c) For 2 × 2 contingency table 
x 10 

10 x 

  x
2 = 

20

3
  find the value of x 4  

    OR 

  Explain yate’s correction for a 2 × 2 table. 
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5. Write short note for the following : 14 

 (1) Give the definition of t – distribution. 

 (2) What is F-distribution ?  

 (3) Give the properties of F-distribution. 

 (4) Give the assumptions of analysis of variance. 

 (5) Give the uses of F-distribution. 

 (6) State the probability density function of χ2 distribution. 

 (7) State the calculations formula for Mann-Whitney Test.  

 

___________  

 
 

 


