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1. (a) ÜÈÛµÛéýÛ¶Ûà ¾ÛÐü«Û¾Û …¶Ûé ¶ýÛæ¶Û«Û¾Û Ýïõ¾Û©Û …é¤øÅÛé ÉÛä× ? ïõÛé̂ ¸Û¨Û ÜÈÛµÛéýÛ¶Ûà ¾ÛÐü«Û¾Û …¬ÛÈÛÛ ¶ýÛæ¶Û«Û¾Û 
Ýïõ¾Û©Û ¾ÛéÇÈÛÈÛÛ¶Ûà ›÷ÄõÁõà …¶Ûé ¸ÛýÛÛÙ̧ ©Û ÉÛÁõ©ÛÛé ÅÛ”ÛÛé. 4 

  What is meant by maximum and minimum values of a function ? State necessary 

and sufficient conditions for a function to be maximum or minimum.  

 (b) ›Ûé f(x, y) = 
2x

2 + 3y2

y
 ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ x

∂f

∂x
 + y

∂f

∂y
 = f(x, y). 6 

  If f(x, y) = 
2x

2 + 3y2

y
, then prove that x

∂f

∂x
 + y

∂f

∂y
 = f(x, y).  

 (c) …éïõ ÈÛÍ©Ûä¶Ûà ¾ÛÛ×•Û¶ÛÛé Ü¶ÛýÛ¾Û P = 50 – x ÐüÛéýÛ ©ÛÛé šýÛÛÁéõ ¾ÛÛ×•Û 100 …éïõ¾Û ÐüÛéýÛ ©ýÛÛÁéõ ¾ÛÛ×•Û¶Ûà 
¾ÛæÅýÛÍÛÛ¸Ûé“Û©ÛÛ ÉÛÛéµÛÛé. 4 

  If the demand law of a commodity is P = 50 – x, then find the elasticity of 

demand when the demand is of 100 units. 

…¬ÛÈÛÛ/OR 

 (a) Ü¶ÛýÛ©Û ÍÛ×ïõÅÛ¶Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 
  What is Definite Integration ? State its properties. 

 (b) ›Ûé ÍÛà¾ÛÛ×©Û ”Û˜ÛÙ ÜÈÛµÛéýÛ MC = 30 + 10x – 3x
2 ÐüÛéýÛ …¶Ûé ÜÍ¬ÛÁõ ”Û˜ÛÙ ` 100 ÐüÛéýÛ, ©ÛÛé ïäõÅÛ 

”Û˜ÛÙ ÜÈÛµÛéýÛ …¶Ûé ÍÛÁéõÁõÛÉÛ ”Û˜ÛÙ ÜÈÛµÛéýÛ ¾ÛéÇÈÛÛé. 4 

  If the marginal cost function MC = 30 + 10x – 3x
2 and fixed cost is ` 100, then find 

the total cost function and average cost function. 

 (c) ÍÛ×ïõÅÛ¶Û ïõÁõÛé : 6 
  Integrate : 
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2. (a) ÍÛ¾Û›ÛÈÛÛé :  4 
  Explain : 

  (i) Š©¸ÛÛþù¶Û ¸ÛóÜ’õýÛÛ¾ÛÛ× ˜ÛÅÛ¶Û 
    Variation in production process. 

  (ii) ÍÛÛ¶Ûä’õ¾Û¶ÛÛé ÜÍÛ±ùÛ×©Û 
    Theory of runs 

 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà 
–
X …¶Ûé R …ÛÅÛé”Û þùÛéÁõÛé …¶Ûé ©ÛÛÁõ¨Û ›÷¨ÛÛÈÛÛé. 10 

  Construction 
–
X and R charts for the following data and write down comments on it. 

   (A2 = 0.58, D3 = 0, D4 = 2.11) 

–
X 240 246 250 251 239 253 258 260 257 246 

R 10 13 8 2 15 19 7 4 9 3 

…¬ÛÈÛÛ/OR 

 (a) ˜ÛÅÛ¶ÛÛ©¾Ûïõ …ÛÅÛé”ÛÛé …¶Ûé •Ûä̈ ÛÛ©¾Ûïõ …ÛÅÛé”ÛÛé ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ›÷¨ÛÛÈÛÛé. 4 
  State the difference between variable charts and attribute charts. 

 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ‘C’ …ÛÅÛé”Û þùÛéÁõÛé …¶Ûé ©Û¾ÛÛÁõÛé Ü¶Û¨ÛÙýÛ ›÷¨ÛÛÈÛÛé : 6 

  Draw ‘C’ chart and state your conclusion from the following data : 

ÍÛ¾ÛæÐü ¶Û×¼ÛÁõ 
Group No. 

1 2 3 4 5 6 7 8 9 10 

”ÛÛ¾Ûà¶Ûà ÍÛ×”ýÛÛ 
No. of defects 

8 9 3 5 0 2 4 6 3 10 

 (c) np …ÛÅÛé”Û¶Ûà ºõî©Û Ü¶ÛýÛ×ªÛ¨Û ÍÛà¾ÛÛ…Ûé ÉÛÛéµÛÛé. 4 

  Obtain only control limits for np chart. 
©Û¸ÛÛÍÛéÅÛà ÈÛÍ©Ûä…Ûé 
Items Inspected 

50 50 50 50 50 50 50 50 50 50 

”ÛÛ¾ÛàÈÛÛÇà ÈÛÍ©Ûä…Ûé¶Ûà ÍÛ×”ýÛÛ 
No. of defective items 

4 8 2 0 1 2 12 8 0 3 

 

3. (a) ¶Ûà˜Ûé¶ÛÛ ¸ÛþùÛé ÍÛ¾Û›ÛÈÛÛé : 4 
  Explain the following terms : 

  (i) AOQ 

  (ii) AQL 

  (iii) •ÛóÛÐüïõ¶Ûä× ›Ûé”Û¾Û 
    Consumer’s risk 

  (iv) ATI 

 (b) …éïõ Ü¶ÛþùÉÛÙ¶Û ýÛÛé›÷¶ÛÛ (2000, 100, 2) ¾ÛÛ¤éø AQL = 0.03 …¶Ûé LTPD = 0.07 ÐüÛéýÛ ©ýÛÛÁéõ 
Š©¸ÛÛþùïõ¶Ûä× ›Ûé”Û¾Û …¶Ûé •ÛóÛÐüïõ¶Ûä× ›Ûé”Û¾Û ÉÛÛéµÛÛé. (e–7 = 0.001, e–3 = 0.05) 6 

  For a single sampling plan (2000, 100, 2) if AQL = 0.03 and LTPD = 0.07, then 

find producer’s risk and consumer’s risk. (e–7 = 0.001, e–3 = 0.05) 

 (c) …éïõ Ü¶ÛþùÉÛÙ¶Û ýÛÛé›÷¶ÛÛ (500, 8, 1) ¾ÛÛ¤éø šýÛÛÁéõ P' = 0.4 ÐüÛéýÛ ©ýÛÛÁéõ Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¶ÛÛé Š¸ÛýÛÛé•Û 
ïõÁõà¶Ûé Pa ÉÛÛéµÛÛé …¶Ûé ©Ûé¶ÛÛ ¸ÛÁõ¬Ûà AOQ ¸Û¨Û ¾ÛéÇÈÛÛé.  4 

  For a single sampling plan (500, 8, 1) find Pa using Binomial distribution if              

P' = 0.4 and also find AOQ from it. 

…¬ÛÈÛÛ/OR 
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 (a) O.C. ÈÛ’õ …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé.  6 
  What is O.C. curve ? State its characteristics. 

 (b) …éïõ Ü¶ÛþùÉÛÙ¶Û ýÛÛé›÷¶ÛÛ (2000, 100, 2) ¾ÛÛ¤éø ”ÛÛ¾Ûà ¸Ûó¾ÛÛ¨Û 0, 0.01, 0.02, 0.03, 0.04 ÅÛˆ 
AOQ ÈÛ’õ þùÛéÁõÛé …¶Ûé AOQL ¾ÛéÇÈÛÛé.  8 

  [e–1 = 0.3679, e–2 = 0.1353, e–3 = 0.048, e–4 = 0.0183, e–5 = 0.0068] 

  For a single sampling plan (2000, 100, 2) taking defective proportion 0, 0.01, 0.02, 

0.03, 0.04 draw AOQ curve and obtain AOQL. 

  [e–1 = 0.3679, e–2 = 0.1353, e–3 = 0.048, e–4 = 0.0183, e–5 = 0.0068] 
 

4. (a) ÍÛ¾Û›ÛÈÛÛé : ÈÛÛýÛÈýÛ ”Ûæ̈ ÛÛ¶Ûà Áõà©Û.  4 
  Explain North-West Corner Method. 

 (b) ÈÛÛñ•ÛéÅÛ¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶Ûà ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé :  6 
  Solve the following transportation problem using Vogel’s method : 

      Í¤øÛéÍÛÙ 
                       Stores 

ºéõî¤øÁõà 
Factory 

S1 S2 S3 S4 S5 ¸ÛæÁõÈÛ¥øÛé 
Supply 

F1 10 12 13 15 18 16 

F2 9 11 10 13 17 24 

F3 20 21 21 20 19 10 

F4 11 15 9 12 8 8 

¾ÛÛ×•Û 
Demand 

13 12 10 12 11 58 

 (c) …éïõ ¾ÛÉÛà¶Û¶Ûà ”ÛÁõàþù Ýïõ¾Û©Û ` 9,000 ™öé. ©Ûé¶ÛÛé ÈÛÛÜÌÛÙïõ Ü¶Û½ÛÛÈÛ ”Û˜ÛÙ ¸Ûó¬Û¾Û ¼Ûé ÈÛÌÛÙ ¾ÛÛ¤éø ` 300 
™öé …¶Ûé ¸Û™öà þùÁéõïõ ÈÛÌÛë ©Ûé ` 700 ÈÛµÛ©ÛÛé ›ÛýÛ ™öé. ýÛ×ªÛ îýÛÛÁéõ ¼ÛþùÅÛÈÛä× ¶ÛºõÛïõÛÁõïõ ™öé ©Ûé ¶Û‘õà 
ïõÁõÛé.    4 

  The cost price of a machine is ` 9,000. Its yearly maintenance cost for first two 
years is ` 300 and then it increases by ` 700 every year. Determine at which year it 
is profitable to replace the machine. 

…¬ÛÈÛÛ/OR 

 (a) ÍÛ¾Û›ÛÈÛÛé : ºéõÁõ¼ÛþùÅÛà¶Ûà ÍÛ¾ÛÍýÛÛ.  4 
  Explain Replacement Problem. 

 (b) ˜ÛÛÁõ ¾ÛÉÛà¶Û ¸ÛÁõ ˜ÛÛÁõ ÈÛÍ©Ûä…Ûé¶Ûä× Š©¸ÛÛþù¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ (ïõÅÛÛïõ¾ÛÛ×) ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé. 
…Ûé™öÛ¾ÛÛ× …Ûé™öÛ ÍÛ¾ÛýÛ¾ÛÛ× ÈÛÍ©Ûä…Ûé¶Ûä× Š©¸ÛÛþù¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø ïõýÛÛ ¾ÛÉÛà¶Û ¸ÛÁõ ïõˆ ÈÛÍ©Ûä ¼Û¶ÛÛÈÛÈÛà 
›Ûé̂ …é ?   6 

  The Time (in hours) taken by four machines to manufacture four items is given 
below. Which item should be manufactured on which machine, so that total time is 
minimized. 

 ÈÛÍ©Ûä…Ûé 
Items 

¾ÛÉÛà¶Û 
Machines 

I II III IV 

A 30 36 20 15 
B 22 18 19 17 
C 13 20 17 15 
D 28 26 19 12 
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 (c) ¶Ûà˜Ûé¶Ûà ÍÛ¾ÛÍýÛÛ ¶ýÛæ¶Û©Û¾Û ËÛéÜ¨Ûïõ¶Ûà Áõà©Ûé ŠïéõÅÛÛé …¶Ûé ïäõÅÛ ¸ÛÜÁõÈÛÐü¶Û ”Û˜ÛÙ ¸Û¨Û ¾ÛéÇÈÛÛé :  4 
  Solve the following problem using matrix-minima method. Also find total 

transportation cost : 

Š©¸ÛÜ«ÛÍ¬ÛÛ¶Û 
Origin 

¸ÛóÛÜ¸©Û Í¬ÛÛ¶Û 
Destination 

 

 D1 D2 D3 D4 ¸ÛäÁõÈÛ¥øÛé 
Supply  

O1 19 28 12 17 6 

O2 23 20 16 19 9 

O3 15 24 28 22 15 

¾ÛÛ×•Û 
Demand 

8 5 4 13 30 

 

5. (a) Þô¨Û Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛµÛéýÛ …Û¸Ûà, ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÙ …¶Ûé Š¸ÛýÛÛé•Û ÅÛ”ÛÛé.  4 
  State the probability function of Negative Binomial distribution. State its properties 

and uses. 

 (b) …éïõ ¸ÛÛÍÛÛ¶Ûé Š™öÛÇ©ÛÛ× ˜ÛÛé¬ÛÛ ¸ÛóýÛ©¶Ûé ¸Ûó¬Û¾Û ÈÛ”Û©Û ¼Ûéïõà ÍÛ×”ýÛÛ ¾ÛÇé ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ¾ÛéÇÈÛÛé. ¸Ûó¬Û¾Û 
ÈÛ”Û©Û ¼Ûéïõà ÍÛ×”ýÛÛ ¾ÛÇé ©Ûé …•ÛÛŠ Ü¶ÛÌºõÇ©ÛÛ¶ÛÛé ¾ÛµýÛïõ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¸Û¨Û ¾ÛéÇÈÛÛé.  6 

  A die is thrown : find the probability of getting an even number for the first time at 

the fourth attempt. Also find mean and variance of number of failure before getting 

an even number first time. 

 (c) 900 ïõþù¶ÛÛ …éïõ Ü¶ÛþùÉÛÙ¶ÛÛé ¾ÛµýÛïõ 70 …¶Ûé ©Ûé¶Ûä× ¸Ûó.ÜÈÛ. 25 ™öé. ©ÛÛé ÍÛ¾ÛÜÌ¤ø¶ÛÛ ¾ÛµýÛïõ ¾ÛÛ¤éø 95%ö 
ÜÈÛÊÈÛÍÛ¶ÛàýÛ ÍÛà¾ÛÛ…Ûé ÉÛÛéµÛÛé.  4 

  The mean and Standard Deviation of a sample of size 900 are 70 and 25 

respectively, then find 95% confidence limits for population mean. 

…¬ÛÈÛÛ/OR 

 (a) ÍÛ¾Û›ÛÈÛÛé :   4 
   Explain : 

  (i) ¸ÛóÛ˜ÛÅÛ …¶Ûé …Û•Û¨Ûïõ 
    Parameter and Statistic 

  (ii) ¸Ûó¾ÛÛÜ¨Û©Û þùÛéÌÛ 
    Standard Error 

 (b) 1200 …¶Ûé 1500 …éïõ¾ÛÛéÈÛÛÇÛ ¼Ûé Ü¶ÛþùÉÛÙ¶ÛÛ ¾ÛµýÛïõÛé …¶Ûä’õ¾Ûé 30.5 …¶Ûé 32.7 ™öé. ¼Û×¶Ûé Ü¶ÛþùÉÛÛë 
4.6 ¸Ûó. ÜÈÛ˜ÛÅÛ¶ÛÈÛÛÇà ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà ÅÛéÈÛÛýÛÛ ™öé ©Ûé¾Û ïõÐüà ÉÛïõÛýÛ ?  6 

   [5% ÍÛÛ¬ÛÙïõ©ÛÛ ïõ“ÛÛ…é Zt = 1.96] 
  The mean of two samples of sizes 1200 and 1500 are 30.5 and 32.7 respectively. 

Can it be regarded that both samples have been obtained from a population having 

standard deviation 4.6 ? [5% significant load Zt = 1.96] 

 (c) …éïõ Þô¨Û Ü³ù¸Ûþùà ÜÈÛ©ÛÁõ¨Û¾ÛÛ× ¾ÛµýÛïõ …¶Ûé ¸Ûó. ÜÈÛ˜ÛÅÛ¶Û …¶Ûä’õ¾Ûé 20 …¶Ûé 10 ™öé. …Û ÜÈÛ©ÛÁõ¨Û¶ÛÛ 
¸ÛóÛ˜ÛÅÛÛé ÉÛÛéµÛÛé.  4 

   The mean and standard deviation of a negative binomial distribution are 20 and 10 

respectively. Find parameters of this distribution. 

___________ 


