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ÍÛæ̃ Û¶ÛÛ : (1) ÍÛÛþùÛ ïéõÅÛîýÛäÅÛé¤øÁõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛÉÛé. 
  (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
 

 
1. (a) ¸ÛóÛ˜ÛÅÛ …¶Ûé …Û•Û¨Ûïõ¶ÛÛé …¬ÛÙ ÅÛ”ÛÛé. 2 
 (b) …éïõ ÜÍÛ‘õÛ¶Ûé 5 ÈÛ”Û©Û Š™öÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ÜÍÛ‘õÛ ¸ÛÁõ 4 ïéõ ©Ûé¬Ûà ÈÛµÛä ÈÛ”Û©Û ™öÛ¸Û ¾ÛÇé ©ÛÛé 

Ü¶ÛÁõÛïõÁõ¨ÛàýÛ ¸ÛÜÁõïõÅ¸Û¶ÛÛ H0 : P = ½ ¶ÛÛé …ÍÈÛàïõÛÁõ …¶Ûé ÈÛíéïõÜÅ¸Ûïõ ¸ÛÜÁõïõÅ¸Û¶ÛÛ H1 : P = 1/3 ¶ÛÛé 
ÍÈÛàïõÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …Û ¸ÛÁõ¬Ûà ¸Ûó¬Û¾Û ¸ÛóïõÛÁõ¶Ûà ½ÛæÅÛ ÉÛÛéµÛÛé. 5 

 (c) …éïõ ïõÛéÅÛé›÷¶ÛÛ ÜÈÛ²Û¬Ûâ…Ûé¶ÛÛ ÈÛ›÷¶Û ÜÈÛÉÛé ¶Ûà˜Ûé ¾Ûä›÷¼Û ¾ÛÛÜÐü©Ûà ¾ÛÇé ™öé. 7 
›ÛÜ©Û Ü¶ÛþùÉÛÙ¶Ûä× ïõþù ÍÛÁéõÁõÛÉÛ ÈÛ›÷¶Û (Üïõ.•ÛóÛ.) ¸Ûó¾ÛÛÜ¨Û©Û ÜÈÛ˜ÛÅÛ¶Û 
™öÛéïõÁõÛ 120 58 12 
™öÛéïõÁõà 80 52 8 

  …Û ¸ÛÁõ¬Ûà ™öÛéïõÁõÛ …¶Ûé ™öÛéïõÁõà…Ûé¶ÛÛ ÍÛÁéõÁõÛÉÛ ÈÛ›÷¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛÛ¬ÛÙïõ ™öé …é¾Û ïõÐüà     
ÉÛïõÛýÛ ? [Z0.05 = 1.96] 

…¬ÛÈÛÛ 
 (a) ¸Ûó¬Û¾Û ¸ÛóïõÛÁõ¶Ûà ½ÛæÅÛ …¶Ûé ¼Ûà›Û ¸ÛóïõÛÁõ¶Ûà ½ÛæÅÛ¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛÛé. 2 
 (b) 900 …éïõ¾ÛÛé¶ÛÛ …éïõ Ü¶ÛþùÉÛÙ ¾ÛÛ¤éø ¾ÛµýÛïõ 40 …¶Ûé ¸Ûó.ÜÈÛ. 5 ¾ÛÇé ™öé. …Û ¸ÛÁõ¬Ûà ÍÛ¾ÛÜÌ¤øø ¾ÛµýÛïõ¶Ûà  

95% ÜÈÛÊÈÛÍÛ¶ÛàýÛ ÍÛà¾ÛÛ…Ûé ÉÛÛéµÛÛé. [Z0.05 = 1.96] 5 
 (c) …éïõ ÜÍÛ‘õÛ¶Ûé 400 ÈÛ”Û©Û Š™öÛÇ©ÛÛ× 215 ÈÛ”Û©Û ™öÛ¸Û ¾ÛÇé ™öé. …Û ¸ÛÁõ¬Ûà ÜÍÛ‘õÛé …¶ÛÜ½Û¶Û©Û ïõÐüà 

ÉÛïõÛýÛ ? 1% ¶Ûà ÍÛÛ¬ÛÙïõ©ÛÛ¶Ûà ïõ“ÛÛ…é ¸ÛÁõà“Û¨Û ïõÁõÛé. [Z0.01 = 2.58]  7 
 
2. (a) Ü¶ÛÁõÛïõÁõ¨ÛàýÛ ¸ÛÜÁõïõÅ¸Û¶ÛÛ¶ÛÛé …¬ÛÙ ÅÛ”ÛÛé. 2 
 (b) ¾ÛµýÛïõ¶Ûà ÍÛÛ¬ÛÙïõ©ÛÛ¶Ûä× ¸ÛÁõà“Û¨Û ÍÛ¾Û›ÛÈÛÛé. 5 
 (c) A ÉÛÐéüÁõ¾ÛÛ× 65% ÅÛÛéïõÛé ¾ÛÛé¼ÛÛˆÅÛ¶ÛÛé ÈÛ¸ÛÁõÛÉÛ ïõÁéõ ™öé, šýÛÛÁéõ B ÉÛÐéüÁõ¾ÛÛ× 55% ÅÛÛéïõÛé ¾ÛÛé¼ÛÛˆÅÛ¶ÛÛé 

ÈÛ¸ÛÁõÛÉÛ ïõÁéõ ™öé. …Û ¼Û×¶Ûé ÉÛÐéüÁõ¾ÛÛ×¬Ûà …¶Ûä’õ¾Ûé 200 …¶Ûé 300 ÈýÛÜî©Û…Ûé¶ÛÛé Ü¶ÛþùÉÛÙ ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé 
©ÛÛé …Û ¼Ûé Ü¶ÛþùÉÛÙ¾ÛÛ× ¾ÛÛé¼ÛÛˆÅÛ ÈÛ¸ÛÁõÛÉÛïõ©ÛÛÙ…Ûé¶ÛÛ ¸Ûó¾ÛÛ¨Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ™æö¸ÛÛé ÁõÐéüÉÛé ?             
[Z0.05 = 1.96]  7 

…¬ÛÈÛÛ 
 (a) ÍÛÛ¬ÛÙïõ©ÛÛ ¸ÛÁõà“Û¨Û …é¤øÅÛé ÉÛä× ?  2 
 (b) •ÛæÄõÜ¶ÛþùÉÛÙ …¶Ûé ÅÛ–ÛäÜ¶ÛþùÉÛÙ ¸ÛÁõà“Û¨Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÅÛ”ÛÛé. 5 
 (c) …éïõ Ü¶ÛþùÉÛÙ¶ÛÛ 200 ÜÈÛ²Û¬Ûâ…Ûé¶ÛÛ ÍÛÁéõÁõÛÉÛ ¾ÛÛîÍÛÙ 58 ›÷¨ÛÛýÛ ™öé. ©ÛÛé …Û Ü¶ÛþùÉÛÙ ÍÛÁéõÁõÛÉÛ ¾ÛÛîÍÛÙ 

55 …¶Ûé ¸Ûó.ÜÈÛ. 4.5 ÐüÛéýÛ ©ÛéÈÛà ¸Ûó¾ÛÛ¨ýÛ ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà ÅÛéÈÛÛ¾ÛÛ× …ÛÈýÛÛé ™öé …é¾Û ïõÐüà ÉÛïõÛýÛ ? 7 
                                                                                        [Z0.05 = 1.96] 
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3. (a) χ2-¸ÛÁõà“Û¨Û¶ÛÛé …¬ÛÙ ÅÛ”ÛÛé.  2 
 (b) χ 2-¸ÛÁõà“Û¨Û¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé. 5 
 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¼Ûé •Ûä¨ÛµÛ¾ÛÛë¶Ûà ÍÈÛ©Û×ªÛ©ÛÛ¶Ûä× ¸ÛÁõà“Û¨Û ïõÁõÛé. 7 

 …ÛÜ¬ÛÙïõ ÜÍ¬ÛÜ©Û  
ÜÉÛ“Û¨Û ÍÛÛÁõà ¾ÛµýÛ¾Û ¶Û¼ÛÇà  
ÜÉÛÜ“Û©Û 60 35 15  
…ÜÉÛÜ“Û©Û 25 20 5 [χ 2

T = 5.99] 
…¬ÛÈÛÛ 

 (a) F-¸ÛÁõà“Û¨Û¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ÅÛ”ÛÛé. 2 
 (b) t-¸ÛÁõà“Û¨Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  5 
 (c) …éïõ ÈÛ•ÛÙ¶ÛÛ 10 ÜÈÛ²Û¬Ûâ…Ûé¶ÛÛ ¾ÛÛîÍÛÙ …¶Ûä’õ¾Ûé 46, 50, 51, 53, 48, 58, 60, 53, 52 …¶Ûé 59 ™öé. 

…Û ¸ÛÁõ¬Ûà ÈÛ•ÛÙ¶ÛÛ ¼ÛµÛÛ ÜÈÛ²Û¬Ûâ…Ûé¶ÛÛ ÍÛÁéõÁõÛÉÛ ¾ÛÛîÍÛÙ 55 ™öé …é¾Û ïõÐüà ÉÛïõÛýÛ ? [tT = 2.26] 7 
 
4. (a) ÍÛÛ×Ü”ýÛïõàýÛ •Ûä¨ÛÈÛ«ÛÛ Ü¶ÛýÛ×ªÛ¨Û¾ÛÛ× Ü¶ÛýÛ×ªÛ¨Û ÍÛà¾ÛÛ ÉÛÛéµÛÈÛÛ ïõýÛÛ ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û¶ÛÛé Š¸ÛõýÛÛé•Û 

ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ?  2 
 (b) ÍÛÛ¶Ûä’õ¾Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé.  5 

 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà –X …¶Ûé R …ÛÅÛé”Û¶Ûà Áõ˜Û¶ÛÛ ïõÁõÛé …¶Ûé ©Û¾ÛÛÁõÛé …Ü½Û¸ÛóÛýÛ …Û¸ÛÛé. 7 
Ü¶ÛþùÉÛÙ ¶Û×. : 1 2 3 4 5 6 7 8 
–X   : 18 20 21 16 22 23 20 18 

R    : 4 9 6 6 7 4 8 6 
                                                   [n = 5 ¾ÛÛ¤éø A2 = 0.58, D3 = 0, D4 = 2.12] 

…¬ÛÈÛÛ 
 (a) ÍÛÛ×Ü”ýÛïõàýÛ •Ûä¨ÛÈÛ«ÛÛ Ü¶ÛýÛ×ªÛ¨Û¾ÛÛ× ÍÛäµÛÛÁéõÅÛà Ü¶ÛýÛ×ªÛ¨Û ÍÛà¾ÛÛ îýÛÛÁéõ ÉÛÛéµÛÈÛà ›Ûéˆ…é ? 2 
 (b) C-…ÛÅÛé”Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  5 
 (c) 300 ÈÛÍ©Ûä…Ûé¶ÛÛé …éïõ …éÈÛÛ 10 Ü¶ÛþùÉÛÙ ©Û¸ÛÛÍÛ©ÛÛ× ”ÛÛ¾ÛàÈÛÛÇà ÈÛÍ©Ûä…Ûé¶Ûà ÍÛ×”ýÛÛ …¶Ûä’õ¾Ûé 18, 20, 

23, 15, 19, 20, 25, 26, 16 …¶Ûé 22 ›÷¨ÛÛýÛ ™öé. …Û ¸ÛÁõ¬Ûà nP …ÛÅÛé”Û¶Ûà Áõ˜Û¶ÛÛ ïõÁõÛé …¶Ûé 
Š©¸ÛÛþù¶Û ¸ÛóÜ’õýÛÛ ÜÈÛÉÛé ©Û¾ÛÛÁõÛé …Ü½Û¸ÛóÛýÛ …Û¸ÛÛé. 7 

 
5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. (•Û¾Ûé ©Ûé ÍÛÛ©Û) 14 
 (1) ¸Ûó¾ÛÛÜ¨Û©Û þùÛéÌÛ¶ÛÛé …¬ÛÙ ÅÛ”ÛÛé. 
 (2) ÍÛÛ¬ÛÙïõ©ÛÛ¶Ûà ïõ“ÛÛ …é¤øÅÛé ÉÛä× ? 
 (3) ÜÈÛÊÈÛÍÛ¶ÛàýÛ ÍÛà¾ÛÛ…Ûé¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛÛé. 
 (4) ÍÈÛÛ©Û×ªÛ¶Ûà ¾ÛÛªÛÛ …é¤øÅÛé ÉÛä× ? 
 (5) ÍÛÛ×”ýÛïõàýÛ •Ûä¨ÛÈÛ«ÛÛ Ü¶ÛýÛ×ªÛ¨Û ¸Û±ùÜ©Û¶ÛÛ ÉÛÛéµÛïõ ïõÛé¨Û Ðü©ÛÛ ? 
 (6) •Ûä¨ÛÛ©¾Ûïõ …ÛÅÛé”Û¾ÛÛ× Ü¶Û¾¶Û ÍÛà¾ÛÛÝ¼Ûþäù…Ûé¶ÛÛé …¬ÛÙ ÅÛ”ÛÛé. 

 (7) ›Ûé =X = 30.12 …¶Ûé UCL–
X

 = 40.12 ÐüÛéýÛ ©ÛÛé LCL–
X

 ÉÛÛéµÛÛé. 

 (8) ›Ûé m = 10 …¶Ûé ∑C = 58 ÐüÛéýÛ ©ÛÛé C …ÛÅÛé”Û ¾ÛÛ¤éø UCL ÉÛÛéµÛÛé. 
_______ 
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Instructions : (1) Simple calculator can be used. 
   (2) Figures on right side indicates marks. 
 

 
1. (a) Write meaning of Parameter and Statistic.  2 
 (b) A coin is tossed 5 times. If head is appear for four or more than four times, the null 

hypothesis H0 : P = ½ is rejected and alternative hypothesis H1 : P = 1/3 is 
accepted. Find type-I error. 5 

 (c) Following information is obtained regarding weight of a college students : 7 
Sex Size of sample Average Weight (Kg) Standard deviation 
Boys 120 58 12 
Girls 80 52 8 

  Can we say that there is significant difference between average weight of boys and 
girls ? [Z0.05 = 1.96] 

OR 
 (a) Write meaning of type I and type II error. 2 
 (b) For a sample of 900 observations mean is 40 and s.d. is 5. Find 95% confidence 

limits of population mean. [Z0.05 = 1.96] 5 
 (c) A coin is tossed 400 times and head is obtained for 215 times. From this can coin 

be regarded unbiased ?  7 
  Test it at 1% level of significance. [Z0.01 = 2.58] 
 
2. (a) Write meaning of null hypothesis. 2 
 (b) Explain test of significance of sample mean. 5 
 (c) In city A, 65% of people are using mobiles. In city B 55% of people are using 

mobiles. Samples of 200 and 300 people are taken from these cities respectively. 
Will the difference between proportions of mobiles user in two samples remain 
hidden ? [Z0.05 = 1.96]  7 

OR  
 (a) What is meant by test of significance ? 2 
 (b) Write difference between large sample test and small sample test. 5 
 (c) Average marks of 200 students of a sample are 58. Can it be said that sample is 

drawn from a normal population having average marks 55 and s.d. 4.5 ?  7 
                                                                                        [Z0.05 = 1.96] 
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3. (a) Write meaning of χ2-test.  2 
 (b)  Explain uses of χ2-test.  5 
 (c) From following data, test independence of two attributes. 7 

 Economic Condition  
Education Good Medium Weak  
Educated 60 35 15  
Un-educated 25 20 5 [χ 2

T = 5.99] 
OR 

 (a) Write use of F-test.  2  
 (b) Write short note on t-test.  5 
 (c) Marks of 10 students of a class are 46, 50, 51, 53, 48, 58, 60, 53, 52 and 59. Can it 

be said that average marks of all students of the class are 55 ? [tT = 2.26] 7 
 
4. (a) Which probability distributions are used to find control limits in statistical quality 

control ?   2 
 (b) Explain theory of runs ?  5 

 (c) From following, draw –X and R chart and give your opinion about production 
process :   7 
Sample No. : 1 2 3 4 5 6 7 8 

 –X   : 18 20 21 16 22 23 20 18 

 R   : 4 9 6 6 7 4 8 6 
                                                   [n = 5, A2 = 0.58, D3 = 0, D4 = 2.12] 

OR 
 (a) In statistical quality control, when is it necessary to find revised limits ? 2 
 (b) Write short-note on C-chart. 5 
 (c) 10 samples each of 300 items are inspected and number of defective items are 

found to be 18, 20, 23, 15, 19, 20, 25, 26, 16 and 22. Draw np chart from this and 
give your opinion about production process. 7 

 
5. Give answer of following questions : (any seven)  14 
 (1) Write meaning of standard error. 
 (2) What is meant by level of significance ? 
 (3) Explain meaning of confidence limits. 
 (4) What is meant by degree of freedom ? 
 (5) Who was the inventor of statistical quality control ? 
 (6) Write meaning of low spot point in attribute charts. 

 (7) If =X = 30.12 and UCL–
X

 = 40.12, find LCL–
X

. 

 (8) If m = 10 and ∑C = 58, find UCL of C chart. 
_______ 
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