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 : (1)        .  
  (2)     .  
  (3)      .  
 

1. (A)       : 3 

  Q1 Q2 Q3 Q4 

2008 108 132 120 94 

2009 114 135 122 100 

2010 120 139 128 102 

2011 122 144 134 106 

 (B)           .  

   : 7 

 1 2 3 4 5 6 7 8 9 10 11 12 

 () 98 87 71 60 56 68 59 42 34 29 40 31 

 

1. (A)    . 3 

 (B)           : 7 

    

2018 65 77 93 

2019 79 97 113 

2020 101 119 127 

2021 124 139 147 
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2. (A)    . 3 

 (B)         2020    

  : 7 

  2015 2016 2017 2018 2019 

 ( `) 7 23 30 58  82 

 

2. (A)       . 3 

 (B)  = 0.6    150        

    : 7 

 2006 2007 2008 2009 2010 

 165 180 190 205 220 

  

3. (A)        . 3 

 (B)    X   R        : 

  [A2 = 0.58, D3 = 0, D4 = 2.11] 7 

X  21 30 24 18 28 35 

R 9 11 7 10 13 8 

 

3. (A)   .   3 

 (B)    p         

   : 7 

   1 2 3 4 5 6 7 8 9 10 

   50 50 50 50 50 50 50 50 50 50 

   4 8 1 3 6 9 2 7 2 5 
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4. (A) OC    ?   . 3 

 (B)    (1300, 100, 3) ,  AQL  LTPD  0.04  0.09  

      .  

  (e–4 = 0.01832, e–9 = 0.000123) 7 

            

4. (A) ASN, AOQ  ATI .  3 

 (B)         ? 7 

   I  (100, 20, 1) AQL = 2% 

    II (1100, 100, 2) AQL = 2%  

 

5.     : ( ) 10 

 (1)  ,     .  

 (2)    ________  .  

  (a)   (b)   

  (c)   (d)   

 (3) _________    .  

  (a)   (b)   

  (c)  (d)     

 (4)  Y          X = 2004  Y   : 

   Y = 70 + 3.45 








2

2000–  X
  

 (5)            ? 

 (6)   = 0.4, S1 = 108, T1 = 3.2     .  
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 (7) C-         ? 

  (a)  (b)  

  (c)  (d)      

 (8)       .  

 (9) p  np          ? 

 (10)    (80, 8, 1)         

  ?  

 (11)   : AQL 

 (12)  :   

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

   (2) Use of simple calculator is allowed. 

   (3) Graph paper will be provided on demand. 

 

1. (A) Calculate seasonal indices from the following data : 3 

Year Q1 Q2 Q3 Q4 

2008 108 132 120 94 

2009 114 135 122 100 

2010 120 139 128 102 

2011 122 144 134 106 

 (B) Find trend by taking five yearly moving averages from the following time series 

and obtain short-term fluctuations : 7 

Day 1 2 3 4 5 6 7 8 9 10 11 12 

Sale (in units) 98 87 71 60 56 68 59 42 34 29 40 31 

OR 

1. (A) Explain the components of time series. 3 

 (B) Find seasonal variations by method of moving averages for the following time 

series : 7 

Year Winter Summer Monsoon 

2018 65 77 93 

2019 79 97 113 

2020 101 119 127 

2021 124 139 147 
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2. (A) Explain the method of exponential smoothing. 3 

 (B) Fit a second degree parabola to the following data and from it forecast profit for 

the year 2020 : 7 

Year 2015 2016 2017 2018 2019 

Profit (in lakh `) 7 23 30 58  82 

OR 

2. (A) Explain method of least squares for obtaining linear trend. 3 

 (B) Taking  = 0.6 and initial forecast as 150, determine the production forecast for 

the respective years by exponential smoothing method : 7 

Year 2006 2007 2008 2009 2010 

Production 165 180 190 205 220 

  

3. (A) Give the difference between variable charts and attribute charts. 3 

 (B) Draw X  and R charts for the following data and state your conclusion : 

  [A2 = 0.58, D3 = 0, D4 = 2.11] 7 

X  21 30 24 18 28 35 

R 9 11 7 10 13 8 

OR 

3. (A) Explain : Theory of runs. 3 

 (B) Find control limits of p chart from the following data and state your conclusion 

by using control chart : 7 

Sample No.  1 2 3 4 5 6 7 8 9 10 

Sample Size  50 50 50 50 50 50 50 50 50 50 

Defective Units  4 8 1 3 6 9 2 7 2 5 
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4. (A) What is an OC curve ? Give its properties. 3 

 (B) For a single sampling plan (1300, 100, 3), if AQL and LTPD are respectively 

0.04 and 0.09, find producer’s risk and consumer’s risk.  

  (e–4 = 0.01832, e–9 = 0.000123) 7 

OR 

4. (A) Explain : ASN, AOQ and ATI. 3 

 (B) Which plan is better with respect to producer ? 7 

  Plan I  (100, 20, 1) AQL = 2% 

  Plan II (1100, 100, 2) AQL = 2%  

 

5. Give answer of the following questions : (Any ten) 10 

 (1) In usual notations, give the additive model of a time series. 

 (2) ________ method is known as method of determining trend. 

  (a) Graphical (b) Moving Average 

  (c) Least Squares (d) Above all 

 (3) _________ is long-term variation. 

  (a) Seasonal Variation (b) Irregular Variation 

  (c) Trend (d) None of them 

 (4) The fitted straight line equation for variable Y = 70 + 3.45 








2

2000–  X
  

  Estimate Y for the year X = 2004. 

 (5) For a second degree parabola equation, how many normal equations are required 

to fit the equation ? 

 (6) If  = 0.4, S1 = 108, T1 = 3.2, then find initial forecast values. 
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 (7) On which distribution control limits of C chart is based ? 

  (a) Binomial (b) Poisson 

  (c) Normal (d) None of these 

 (8) What do you mean by low-spots in control charts for attributes ? 

 (9) Which distribution is used to obtain control limits for p and np chart ? 

 (10) Which distribution will be used for calculating probabilities of accepting the lot 

for the SSP (80, 8, 1) ? 

 (11) Explain the term : AQL 

 (12) Explain : Consumer’s risk 

_____________ 

 


