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

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

  (3) …ÛÅÛé”Û¸ÛªÛ ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé.  
 

1. (a) ›÷¬¬ÛÛ Ü¶ÛýÛ×ªÛ¨Û ¸Û±ùÜ©Û …é¤øÅÛé ÉÛä× ? ›÷¬¬ÛÛ ›ÛÇÈÛ¨Ûà¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ›ä÷þùÛ-›ä÷þùÛ ¾ÛÛé¦øÅÛÛé¶Ûà ˜Û˜ÛÛÙ 
ïõÁõÛé.   6 

…¬ÛÈÛÛ  

  šýÛÛÁéõ …éïõ¾ÛÛé¶Ûà …™ö©Û ¾ÛÛ¶ýÛ ¶Û ÐüÛéýÛ ©ýÛÛÁéõ …ÛÜ¬ÛÙïõ ÈÛÁõþùà ›÷¬¬ÛÛé (EOQ) ¾ÛéÇÈÛÈÛÛ¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé.  

 (b) ›÷¬¬ÛÛ¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ›÷¬¬ÛÛ ›ÛÇÈÛ¨Ûà¶ÛÛ ÅÛÛ½ÛÛé ˜Û˜ÛÛë. 4 

…¬ÛÈÛÛ 

  …éïõ ï×õ¸Û¶Ûà ÈÛÌÛÙ þùÁõ¾ýÛÛ¶Û 20000 …éïõ¾ÛÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁéõ ™öé. ›÷é¶Ûà …éïõ¾Ûþùà¥ø Ýïõ¾Û©Û ` 150 ™öé. 
þùÁéõïõ …Ûé¦ÙøÁõ ¾ÛæïõÈÛÛ ¾ÛÛ¤éø¶ÛÛé ”Û˜ÛÙ ` 30 …¶Ûé …éïõ¾Ûþùà¥ø ÈÛÛÜÌÛÙïõ ÈÛÐü¶Û ”Û˜ÛÙ …éïõ¾Û¶ÛÛ 10% ™öé. 
EOQ ÉÛÛéµÛÛé.  

 (c) …éïõ ÈÛÍ©Ûä¶Ûà ÈÛÛÜÌÛÙïõ ¾ÛÛ×•Û 50000 …éïõ¾ÛÛé¶Ûà ™öé. ›Ûé ÈÛÍ©Ûä¶Ûà ÍÛÛ¾ÛÛ¶ýÛ Ýïõ¾Û©Û ` 200 …éïõ¾Ûþùà¥ø 
ÐüÛéýÛ …¶Ûé ›Ûé 5000 ïéõ ©Ûé¬Ûà ÈÛµÛä …éïõ¾ÛÛé¶Ûà ”ÛÁõàþùà ¸ÛÁõ 15% Ýïõ¾Û©Û¾ÛÛ× –Û¤øÛ¦øÛé ¬Û©ÛÛé ÐüÛéýÛ ©Û¬ÛÛ 
ÈÛÍ©Ûä¶ÛÛé Ü¶Û½ÛÛÈÛ ”Û˜ÛÙ …éïõ¾Ûþùà¥ø þùÁõ ÈÛÌÛë Ýïõ¾Û©Û¶ÛÛ 15% …¶Ûé …Ûé¦ÙøÁõ ¾ÛæïõÈÛÛ¶ÛÛé ”Û˜ÛÙ ` 500 

…Ûé¦ÙøÁõþùà¥ø ¬Û©ÛÛé ÐüÛéýÛ ©ÛÛé 15% ¶ÛÛé –Û¤øÛ¦øÛé ÅÛéÈÛÛé ýÛÛé•ýÛ •Û¨ÛÛýÛ ? 4 

…¬ÛÈÛÛ 

  …éïõ ï×õ¸Û¶Ûà¶ÛÛ 2000 …éïõ¾ÛÛé¶Ûà ¾ÛÛ×•Û þùÁõÁõÛé›÷ ™öé …¶Ûé ï×õ¸Û¶Ûà þùÁõÁõÛé›÷ 5000 …éïõ¾ÛÛé¶Ûä× Š©¸ÛÛþù¶Û 
ïõÁéõ ™öé. ›÷¬¬ÛÛ ÍÛÛ˜ÛÈÛ¨Ûà¶ÛÛé ”Û˜ÛÙ ` 50 ¸ÛóÜ©Û …éïõ¾Û þùÁõÁõÛé›÷¶ÛÛé ÐüÛéýÛ …¶Ûé Í¬ÛÛýÛà ”Û˜ÛÙ ` 10000 
ÐüÛéýÛ ©ÛÛé EOQ ÉÛÛéµÛÛé.  

 

2. (a) ïõ©ÛÛÁõ (queue) ¶ÛÛé ¸ÛóÊ¶Û …é¤øÅÛé ÉÛä× ? (M/M/1 : FIFO/∞) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ÍÛ¾Û›ÛÈÛÛé. 6 

                             …¬ÛÈÛÛ  

  ïõ©ÛÛÁõ (queue) ¸Û±ùÜ©Û¶Ûä× ÍÛÛ¾ÛÛ¶ýÛ ¾ÛÛÇ”Ûä× …Û¸Ûà, ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé.  
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 (b) (M/M/1 : FIFO/N) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ÍÛ¾Û›ÛÈÛÛé.  4 

                             …¬ÛÈÛÛ 

  ›Ûé …Û•Û¾Û¶Û¶ÛÛé þùÁõ 5 ¸ÛóÜ©Û ÜþùÈÛÍÛ …¶Ûé ÍÛéÈÛÛ¶ÛÛé þùÁõ 8 ¸ÛóÜ©Û ÜþùÈÛÍÛ ÐüÛéýÛ ©ÛÛé  
  (i)  ÍÛéÈÛÛ …Û¸Û¶ÛÛÁõ ÈýÛÍ©Û ¶Û ÐüÛéýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ …¶Ûé  
  (ii)  ïõ©ÛÛÁõ¾ÛÛ× ÍÛÁéõÁõÛÉÛ •ÛóÛÐüïõ¶Ûà ÍÛ×”ýÛÛ ÉÛÛéµÛÛé.  
  (ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× ÈÛµÛä¾ÛÛ× ÈÛµÛä 4 •ÛóÛÐüïõÛé …ÛÈÛà ÉÛïéõ ™öé.) 

 (c) ïõ©ÛÛÁõ¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ …•Û©ýÛ¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 4 

        …¬ÛÈÛÛ 

  …éïõ ¾ÛÛé¼ÛÛˆÅÛ Áõà¸ÛéÁõ ïõÁõ¶ÛÛÁõ¶Ûé ”ýÛÛÅÛ …ÛÈÛé ™öé ïéõ ¾ÛÛé¼ÛÛˆÅÛ Áõà¸ÛéÁõ ïõÁõÈÛÛ¶ÛÛé ÍÛÁéõÁõÛÉÛ ÍÛ¾ÛýÛ       
2 ïõÅÛÛïõ¶ÛÛé –ÛÛ©ÛÛ×ïõàýÛ ÜÈÛ©ÛÁõ¨Û ¾Ûä›÷¼Û ¬ÛÛýÛ ™öé. ÜþùÈÛÍÛ¶ÛÛ ïõÛ¾Û¶ÛÛ 8 ïõÅÛÛïõ þùÁõÜ¾ÛýÛÛ¶Û ÍÛÁéõÁõÛÉÛ      
2 ¾ÛÛé¼ÛÛˆÅÛ Áõà¸ÛéÁõá•Û ¾ÛÛ¤éø ¸ÛÛéýÛÉÛ¶Û ÜÈÛ©ÛÁõ¨Û ¾Ûä›÷¼Û …ÛÈÛé ™öé. ÜþùÈÛÍÛ þùÁõ¾ýÛÛ¶Û ¾ÛÛé¼ÛÛˆÅÛ Áõà¸ÛéÁõ 
ïõÁõ¶ÛÛÁõ¶ÛÛé ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ ÉÛÛéµÛÛé. ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× ÍÛÁéõÁõÛÉÛ ïéõ¤øÅÛÛ ¾ÛÛé¼ÛÛˆÅÛ ÐüÉÛé ©Ûé ÉÛÛéµÛÛé.  

 

3. (a) ¼Ûé ¾ÛÉÛà¶Û …¶Ûé n ïõÛýÛÛë¶Ûà ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛ¾Û›ÛÈÛÛé. 6 

               …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø¶ÛÛé ˆÌ¤ø©Û¾Û ’õ¾Û …¶Ûé ÅÛÛ•Û©ÛÛé ¶ýÛæ¶Û«Û¾Û ÍÛ¾ÛýÛ ÉÛÛéµÛÛé : 

                               ïõÛýÛÛë 

¾ÛÉÛà¶Û 1 2 3 4 5 6 7 

X 15 12 18 11 12 14 15 

Y 5 7 4 10 8 6 7 

Z 6 10 15 5 9 8 6 

 (b) ¶Ûà˜Ûé¶ÛÛ ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø ˆÌ¤ø©Û¾Û ’õ¾Û …¶Ûé ÅÛÛ•Û©ÛÛé ¶ýÛæ¶Û©Û¾Û ÍÛ¾ÛýÛ ÉÛÛéµÛÛé : 4 

ïõÛýÛÛë : 1 2 3 4 5 6 

¾ÛÉÛà¶Û A : 4 7 9 8 6 7 

¾ÛÉÛà¶Û B : 5 8 1 2 8 10 

                   …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø ˆÌ¤ø©Û¾Û ’õ¾Û …¶Ûé ÅÛÛ•Û©ÛÛé ¶ýÛæ¶Û«Û¾Û ÍÛ¾ÛýÛ ÉÛÛéµÛÛé : 

ïõÛýÛÛë : 1 2 3 4 5 6 

¾ÛÉÛà¶Û P : 8 7 6 6 2 3 

¾ÛÉÛà¶Û Q : 1 5 4 8 6 5 

 (c) ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ŠïéõÅÛ¾ÛÛ× µýÛÛ¶Û¾ÛÛ× ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà µÛÛÁõ¨ÛÛ…Ûé ÅÛ”ÛÛé. 4 

              …¬ÛÈÛÛ 

  3 ¾ÛÉÛà¶Û …¶Ûé n ïõÛýÛÛë¶Ûà ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé.  
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4. (a) ÍÛ¾Û›ÛÈÛÛé :  6 

  (i) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù 
  (ii) ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ  

  (iii) Ü¾ÛËÛ ÈýÛæÐüÁõ˜Û¶ÛÛ  

                  …¬ÛÈÛÛ 
  Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ …é¤øÅÛé ÉÛä× ? Ü³ù-ÈýÛÜî©Û ÉÛæ¶ýÛ ÍÛÁõÈÛÛÇÛ¶Ûà Áõ¾Û©Û ÍÛ¾Û›ÛÈÛÛé.  

 (b) …ÛÅÛé”Û¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé : 4 

          B 

    b1  b2 b3 b4 

            A   

a1

a2

 






5 –2 8 3

–1 4 –1 5
  

                        …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× Áõ›æ÷ ïõÁõÛé :  

         B 

    b1  b2 b3 

            A   

a1

a2

a3

 







2 8 3

1 4 5

6 5 7

  

 (c) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé : 4 

             B 

    b1  b2 b3 

             A   

a1

a2

a3

a4

 









2 5 0

1 4 –3

–1 –2 –5

3 –1 –1

  

         …¬ÛÈÛÛ  

  ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé :  

          B 

    b1  b2 

            A   

a1

a2

 






–2 8

1 –3
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …éïõ ïéõ  ¼Ûé ÅÛà¤øà¾ÛÛ× ÅÛ”ÛÛé : 14 

 (1) ¤ÖøÛÜºõïõ¶Ûà ©ÛàÈÛó©ÛÛ …é¤øÅÛé ÉÛä× ? 

 (2) ÍÛ¾ÛýÛ•ÛÛÇÛé (lead time) …é¤øÅÛé ÉÛä× ? 

 (3) ›÷¬¬ÛÛ Ü¶ÛýÛ×ªÛ¨Û¶ÛÛ ›ä÷þùÛ-›ä÷þùÛ ”Û˜ÛÛÙ…Ûé ÅÛ”ÛÛé.  

 (4) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù …é¤øÅÛé ÉÛä× ? 

 (5) ©Û¾ÛÛÁõà þùÁõÁõÛé›÷¶Ûà œ×÷þù•Ûà¾ÛÛ× ’õ¾Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠþÕù½ÛÈÛ©Ûà ÐüÛéýÛ ©ÛéÈÛà –Û¤ø¶ÛÛ ÅÛ”ÛÛé.  

 (6) ›Ûé λ = 10 …¶Ûé µ = 12 ÐüÛéýÛ ©ÛÛé ïõ©ÛÛÁõ¾ÛÛ× ÁõÐéüÅÛÛ •ÛóÛÐüïõÛé¶Ûà ÍÛÁéõÁõÛÉÛ Ýïõ¾Û©Û ÉÛÛéµÛÛé. 

 (7) EOQ ¾ÛÛé¦éøÅÛ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé.  

 (8) ›÷¬¬ÛÛ¶Ûä× Ü¶ÛýÛ×ªÛ¨Û ÉÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ™öé ? 

 (9) ïõ©ÛÛÁõ (queue) ¶Ûà ÍÛ¾ÛÍýÛÛ …é¤øÅÛé ÉÛä× ? 

 (10) ’õ¾Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛ¾Û›ÛÈÛÛé.  

 (11) ïõ©ÛÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× …Û•Û¾Û¶Û¶ÛÛé þùÁõ ïõýÛÛ ÜÈÛ©ÛÁõ¨Û¶Ûé …¶ÛäÍÛÁéõ ™öé ? 

 (12) (M/M/1 : FIFO/∞) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ¾ÛÛ¤éø ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× ÁõÐéüÅÛÛ •ÛóÛÐüïõ¶ÛÛé ÍÛÁéõÁõÛÉÛ ¸ÛÍÛÛÁõ ¬Û©ÛÛ 
ÍÛ¾ÛýÛ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé.  

 (13) (M/M/1 : FIFO/N) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ¾ÛÛ¤éø Po ÉÛÛéµÛÈÛÛ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé.  

 (14) ’õ¾Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ¾Ûä”ýÛ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé. 
__________ 
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Instructions : (1) Figures to the right indicate the full marks of that questions. 

   (2) Use of simple calculator is allowed. 

   (3) Graph paper will be given on request. 

 
1. (a) What is an inventory control system ? Discuss the various models in the problem 

of inventory control. 6 

OR 

  Derive Economic Order Quantity model for an inventory problem when shortages 

are not allowed. 

 (b) Explain the meaning of inventory and discuss the advantages of maintaining 

inventory.  4 

OR 

  A company uses annually 20000 units of a raw material costing ` 150 per unit, 

placing each order costs ` 30 and the carrying costs are 10% per year per unit of 

the material cost. Find EOQ. 

 (c) Annual demand for a particular item is 50000 units. The price quoted by the 

supplier is ` 200 per unit. However the supplier is ready to give discount of 15% 

for order of 5000 units or more. If the inventory carrying cost per unit per year is 

15% of the cost of the unit and ordering cost is ` 500 per order then decide 15% 

discount offer by the supplier is worth-while or not. 4 

OR 

  A company has to supply 2000 units per day. Company can produce 5000 units per 

day. The cost of holding a unit in stock for a day is ` 50 and the setup cost of a 

production run is ` 10000. Find EOQ. 

 

2. (a) What is the queuing problem ? Explain (M/M/1 : FIFO/∞) queuing model. 6 

                             OR  

  Give a general structure of the queuing system and explain in short. 
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 (b) Explain (M/M/1 : FIFO/N) queuing model. 4 

                             OR 

  If the arrival rate is 5 per day and service rate is 8 per day, then calculate                

(i) the probability that the server is free and (ii) average number of customers in 

the queue, on the assumption that capacity of the system is limited to 4 customers 

only. 

 (c) Write important applications of queuing theory. 4 

        OR 

  A mobile repairman finds that the time spent on his job has exponential 

distribution with mean 2 hours. If the arrival of mobile for repairing is 

approximately Poisson with an average rate of 2 per 8 hour day, what is his 

expected idle time each day ? Find the number of mobiles in the system on an 

average. 

 

3. (a) Write a short note on 2 × n sequencing problem. 6 

               OR 

  Find the optimum sequence for the following problem and also obtained elapsed 

time : 

                               Jobs 

Machine 1 2 3 4 5 6 7 

X 15 12 18 11 12 14 15 

Y 5 7 4 10 8 6 7 

Z 6 10 15 5 9 8 6 

 (b) Find the sequence that minimizes the total elapsed time required to complete the 

following jobs. Also find minimum elapsed time : 4 

Jobs : 1 2 3 4 5 6 

Machine A : 4 7 9 8 6 7 

Machine B : 5 8 1 2 8 10 

                   OR 

  Find the optimum sequence for the following problem and obtained elapsed time : 

Jobs : 1 2 3 4 5 6 

Machine P : 8 7 6 6 2 3 

Machine Q : 1 5 4 8 6 5 

 (c) Write the assumptions of sequencing problem. 4 

              OR 

  Explain in brief 3 machines n jobs sequencing problem. 
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4. (a) Explain :  6 

  (i) Saddle point 

  (ii) Pay-off matrix 

  (iii) Mixed strategies 

                  OR 

  What is game problem ? Explain two-persons zero-sum game problem. 

 (b) Solve the following game graphically : 4 

        B 

    b1  b2 b3 b4 

            A   

a1

a2

 






5 –2 8 3

–1 4 –1 5
  

                        OR 

  Formulate the following game as a linear programming problem.  

          B 

    b1  b2 b3 

             A   

a1

a2

a3

 







2 8 3

1 4 5

6 5 7

  

 (c) Solve the following game problem : 4 

             B 

    b1  b2 b3 

             A   

a1

a2

a3

a4

 









2 5 0

1 4 –3

–1 –2 –5

3 –1 –1

  

         OR 

  Solve the following game :  

          B 

    b1  b2 

            A   

a1

a2

 






–2 8

1 –3
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5. Answer the following questions in one or two lines : 14 

 (1) What is traffic intensity ? 

 (2) What is lead time ? 

 (3) Write various inventory cost. 

 (4) What is saddle point ? 

 (5) Give the example of sequencing problem from your daily life. 

 (6) If λ = 10 and µ = 12 then find the expected number of customers in the queue. 

 (7) Write the formula of EOQ model. 

 (8) Why the inventory is maintained ? 

 (9) What is queuing problem ? 

 (10) Define the problem of sequencing. 

 (11) State the distribution of arrival time pattern in queuing problem. 

 (12) Write the formulas for waiting time of a customer in the system for (M/M/1 : 

FIFO/∞) queuing model. 

 (13) Write the formula of ρ0 for (M/M/1 : FIFO/N) queuing model. 

 (14) What is the main use of sequencing ? 

__________ 

 


