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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) šýÛÛÁéõ …éïõ¾ÛÛé¶Ûà …™ö©Û ¾ÛÛ¶ýÛ ¶Û ÐüÛéýÛ ©ýÛÛÁéõ …ÛÜ¬ÛÙïõ ÈÛÁõþùà ›÷¬¬ÛÛé (EOQ) ¾ÛéÇÈÛÈÛÛ¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé.  6 

…¬ÛÈÛÛ 
  ›÷¬¬ÛÛ ›ÛÇÈÛ¨Ûà¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ›ä÷þùÛ-›ä÷þùÛ ¾ÛÛé¦øÅÛÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 
 (b) …éïõ ÈÛÍ©Ûä¶Ûà ÈÛÛÜÌÛÙïõ ¾ÛÛ×•Û 2000 …éïõ¾ÛÛé¶Ûà ™öé. ›Ûé ÈÛÍ©Ûä¶Ûà ÍÛÛ¾ÛÛ¶ýÛ Ýïõ¾Û©Û ` 80 …éïõ¾Ûþùà¥ø 

ÐüÛéýÛ …¶Ûé ›Ûé 800 ïéõ ©Ûé¬Ûà ÈÛµÛä …éïõ¾ÛÛé¶Ûà ”ÛÁõàþùà ¸ÛÁõ 10% Ýïõ¾Û©Û¾ÛÛ× –Û¤øÛ¦øÛé ¬Û©ÛÛé ÐüÛéýÛ ©Û¬ÛÛ 
ÈÛÍ©Ûä¶ÛÛé Ü¶Û½ÛÛÈÛ ”Û˜ÛÙ …éïõ¾Ûþùà¥ø þùÁõ ÈÛÌÛë Ýïõ¾Û©Û¶ÛÛ 20% …¶Ûé …Ûé¦ÙøÁõ ¾ÛæïõÈÛÛ¶ÛÛé ”Û˜ÛÙ ` 100 
…Ûé¦ÙøÁõþùà¥ø ¬Û©ÛÛé ÐüÛéýÛ ©ÛÛé 10%¶ÛÛé –Û¤øÛ¦øÛé ÅÛéÈÛÛé ýÛÛé•ýÛ •Û¨ÛÛýÛ ? 4 

…¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà : (i) EOQ, (ii) ïäõÅÛ ÈÛÛÜÌÛÙïõ ”Û˜ÛÙ ÉÛÛéµÛÛé : 
  …Ûé¦ÙøÁõ ¾ÛæïõÈÛÛ¶ÛÛé ”Û˜ÛÙ : ` 120 …Ûé¦ÙøÁõþùà¥ø 
  Ü¶Û½ÛÛÈÛ ”Û˜ÛÙ : ` 25 …éïõ¾Ûþùà¥ø ÈÛÛÜÌÛÙïõ 
  ÈÛÍ©Ûä¶Ûà ”ÛÁõàþù Ýïõ¾Û©Û : ` 200 …éïõ¾Ûþùà¥ø 
  …™ö©Û ”Û˜ÛÙ : ` 5 …éïõ¾Ûþùà¥ø 
  ÈÛÛÜÌÛÙïõ ¾ÛÛ×•Û : 5000 …éïõ¾ÛÛé 
 (c) …éïõ ÈÛÍ©Ûä¶Ûà ÈÛÛÜÌÛÙïõ ¾ÛÛ×•Û 5000 …éïõ¾ÛÛé¶Ûà ™öé. þùÁéõïõ …Ûé¦ÙøÁõ ¾ÛæïõÈÛÛ¶ÛÛé ”Û˜ÛÙ ` 500 …¶Ûé 

Ü¶Û½ÛÛÈÛ ”Û˜ÛÙ …éïõ¾Ûþùà¥ø ` 5 ÈÛÛÜÌÛÙïõ ¬ÛÛýÛ ™öé. ©ÛÛé (i) …ÛÜ¬ÛÙïõ ÈÛÁõþùà ›÷¬¬ÛÛé (ii) …éïõ¾Ûþùà¥ø 
”Û˜ÛÙ ` 50 ÐüÛéýÛ ©ÛÛé ÈÛÛÜÌÛÙïõ ”Û˜ÛÙ ÉÛÛéµÛÛé. 4 

…¬ÛÈÛÛ 
  ›÷¬¬ÛÛ¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ›÷¬¬ÛÛ ›ÛÇÈÛ¨Ûà¶ÛÛ ÅÛÛ½ÛÛÅÛÛ½Û ˜Û˜ÛÛë. 
 
2. (a) ïõ©ÛÛÁõ (queue) …é¤øÅÛé ÉÛä× ? ïõ©ÛÛÁõ ¸Û±ùÜ©Û¶Ûä× ÍÛÛ¾ÛÛ¶ýÛ ¾ÛÛÇ”Ûä× ÍÛ¾Û›ÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  (M/M/1 : FIFO/∞) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ÍÛ¾Û›ÛÈÛÛé. 
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 (b) (M/M/1 : FIFO/N) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ÍÛ¾Û›ÛÈÛÛé. 4 
…¬ÛÈÛÛ 

  …éïõ Í¤øÛéÁõ¾ÛÛ× …éïõ ïõÛŠ¶¤øÁõ ™öé. ïõÛŠ¶¤øÁõ ¸ÛÁõ þùÁõ ïõÅÛÛïéõ ÍÛÁéõÁõÛÉÛ 15 •ÛóÛÐüïõÛé …ÛÈÛé ™öé …¶Ûé 
ïõÛŠ¶¤øÁõ ¸ÛÁõ þùÁõ ïõÅÛÛïéõ ÍÛÁéõÁõÛÉÛ 20 •ÛóÛÐüïõÛé¶Ûé ÍÛéÈÛÛ ¾ÛÇé ™öé ©ÛÛé 

  (i) ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× …éïõ ¸Û¨Û •ÛóÛÐüïõ ¶Û ÐüÛéýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ©Û¬ÛÛ 
  (ii) ïõ©ÛÛÁõ¾ÛÛ× …Ûé™öÛ¾ÛÛ× …Ûé™öÛ 2 •ÛóÛÐüïõÛé ÐüÛéýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. 
 (c) ïõ©ÛÛÁõ¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ …•Û©ýÛ¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 4 

…¬ÛÈÛÛ 
  ›Ûé …Û•Û¾Û¶Û¶ÛÛé þùÁõ 3 ¸ÛóÜ©Û ïõÅÛÛïõ …¶Ûé ÍÛéÈÛÛ¶ÛÛé þùÁõ 6 ¸ÛóÜ©Û ïõÅÛÛïõ ÐüÛéýÛ ©ÛÛé 
  (i) ÍÛéÈÛÛ …Û¸Û¶ÛÛÁõ ÈýÛÍ©Û ÐüÛéýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ …¶Ûé 
  (ii) ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× ÍÛÁéõÁõÛÉÛ •ÛóÛÐüïõ¶Ûà ÍÛ×”ýÛÛ ÉÛÛéµÛÛé. 
   (ïõ©ÛÛÁõ ¾ÛÛÇ”ÛÛ¾ÛÛ× ÈÛµÛä¾ÛÛ× ÈÛµÛä 5 •ÛóÛÐüïõÛé …ÛÈÛà ÉÛïéõ ™öé). 
 
3. (a) ¶Ûà˜Ûé¶ÛÛ ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø ˆÌ¤ø©Û¾Û ’õ¾Û …¶Ûé ÅÛÛ•Û©ÛÛé ¶ýÛæ¶Û©Û¾Û ÍÛ¾ÛýÛ ÉÛÛéµÛÛé : 6  

ïõÛýÛÛë  

1 2 3 4 5 6 7 8 

¾ÛÉÛà¶Û A 10 8 12 7 12 9 11 13 

¾ÛÉÛà¶Û B 5 6 2 4 5 2 1 3 

¾ÛÉÛà¶Û C 7 9 4 3 6 5 8 10 

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

ïõÛýÛÛë 

¾ÛÉÛà¶Û A B C D E F G H 

I 15 13 14 10 16 12 14 18 

II 7 8 5 6 8 5 6 5 

III 9 10 7 6 8 6 11 14 

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

ïõÛýÛÛë A B C D E F G 

¾ÛÉÛà¶Û A 8 7 5 8 7 2 6 

¾ÛÉÛà¶Û B 9 4 3 5 7 8 2 

…¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶ÛÛ ïõÛýÛÛë ¾ÛÛ¤éø¶ÛÛé ˆÌ¤ø©Û¾Û ’õ¾Û …¶Ûé ÍÛ¾ÛýÛ ÉÛÛéµÛÛé : 

ïõÛýÛÛë 1 2 3 4 5 6 7 8 

¾ÛÉÛà¶Û X 2 5 8 6 10 7 3 5 

¾ÛÉÛà¶Û Y 4 6 9 8 7 3 2 5 
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 (c) ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ŠïéõÅÛ¾ÛÛ× µýÛÛ¶Û¾ÛÛ× ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà µÛÛÁõ¨ÛÛ…Ûé ÅÛ”ÛÛé. 4 
…¬ÛÈÛÛ 

  ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ Š¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
 
4. (a) …ÛÅÛé”Û¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé : 6 
                   B 

   b1 b2    b3    b4 

A   
a

1

a2

    






2 6 –6 5

3 7 10 –2
    

    …¬ÛÈÛÛ 

  …ÛÅÛé”Û¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé : 
               B 

     b1    b2 

A   









a1

a2

a3

a4 







–1 1

–1 0

0 1

–1 7

    

 
 (b) Ü³ù-ÈýÛÜî©Û ÉÛæ¶ýÛ ÍÛÁõÈÛÛÇÛ¶Ûà Áõ¾Û©Û ÍÛ¾Û›ÛÈÛÛé. 4 

…¬ÛÈÛÛ 

  ÈýÛÛ”ýÛÛ …Û¸ÛÛé : 
  (i) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù 
  (ii) Ü¾ÛËÛ ÈýÛæÐüÁõ˜Û¶ÛÛ 
 (c) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× Áõ›æ÷ ïõÁõÛé : 4 
               B 

   b1   b2      b3 

A







a1

a2

a3 





–3 5 8

2 –1 –4

6 2 0

  

…¬ÛÈÛÛ 

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

   b1      b2 

A   
a

1

a2

    






–5 2

3 –10
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× ÅÛ”ÛÛé : 14 

 (1) Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûà µÛÛÁõ¨ÛÛ…Ûé ÅÛ”ÛÛé. 

 (2) Ü³ù-ÈýÛÜî©Û ÉÛæ¶ýÛ ÍÛÁõÈÛÛÇÛ¶Ûà Áõ¾Û©Û …é¤øÅÛé ÉÛä× ? 

 (3) Áõ¾Û©Û¶Ûà Ýïõ¾Û©Û …é¤øÅÛé ÉÛä× ? 

 (4) ’õ¾Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛ¾Û›ÛÈÛÛé. 

 (5) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ˆÌ¤ø«Û¾Û ’õ¾Û ÉÛÛéµÛÛé : 

ïõÛýÛÛë 1 2 3 4 5 

¾ÛÉÛà¶Û A : 8 7 2 5 9 

¾ÛÉÛà¶Û B : 1 4 6 3 5 

 (6) Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÈÛÛ¶Ûà …ÛÅÛé”Û¶Ûà Áõà©Û¶Ûà ¾ÛýÛÛÙþùÛ ÅÛ”ÛÛé. 

 (7) ›÷¬¬ÛÛé …é¤øÅÛé ÉÛä× ? 

 (8) ïõ©ÛÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ÍÛéÈÛÛ¶ÛÛé ÍÛ¾ÛýÛ ïõýÛÛ ÜÈÛ©ÛÁõ¨Û¶Ûé …¶ÛäÍÛÁéõ ™öé ? 

 (9) EOQ ¾ÛÛé¦éøÅÛ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

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

 (11) ÍÛÛ¾ÛÛ¶ýÛ ÍÛ×ïéõ©Û …¶ÛäÍÛÛÁõ, ›Ûé λ = 6 …¶Ûé µ = 10 ÐüÛéýÛ ©ÛÛé •ÛóÛÐüïõ¶Ûé ÍÛÁéõÁõÛÉÛ ïõ©ÛÛÁõ 
¾ÛÛÇ”ÛÛ¾ÛÛ× ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ ÉÛÛéµÛÛé. 

 (12) ÍÛ¾ÛýÛ•ÛÛÇÛé (Lead Time) …é¤øÅÛé ÉÛä× ? 

 (13) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù …é¤øÅÛé ÉÛä× ? 

 (14) (M/M/1 : FIFO/∞) ïõ©ÛÛÁõ ¾ÛÛé¦éøÅÛ ¾ÛÛ¤éø ïõ©ÛÛÁõ¾ÛÛ× ÁõÐéüÅÛÛ •ÛóÛÐüïõ¶Ûà ÍÛÁéõÁõÛÉÛ ÍÛ×”ýÛÛ ÉÛÛéµÛÈÛÛ¶Ûä× 
ÍÛæªÛ ÅÛ”ÛÛé. 

____________ 
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Instructions : (1) Figures to the right indicate the full marks of  that question. 

   (2) Use of simple calculator is allowed. 

   (3) Graph paper will be given on request. 

 

1. (a) Derive economic order quantity model for an inventory problem when shortages 

are not allowed. 6 

OR 

  Discuss the various models in the problem of inventory control. 

 

 (b) Annual demand for a particular item of inventory is 2000 units. The price quoted 

by the supplier is ` 80 per unit. However the supplier is ready to give discount of 

10% for order of 800 units or more. If the inventory carrying cost per unit per year 

is 20% of the cost of the unit and ordering cost is ` 100 per order then decide 

discount offer is worth-while or not. 4 

               OR 

  Consider the following data :  

  Cost of the product : ` 200 per unit 

  Ordering cost : ` 120 per order 

  Carrying cost : ` 25 per unit per year 

  Stock-out cost : ` 5 per unit. 

  Annual demand : 5000 units. 

  Compute (i) EOQ  (ii) Overall annual cost. 

 

 (c) A particular item has demand of 5000 units per year. The ordering cost is ` 500 per 

order and the holding cost per unit is ` 5 per year. Determine (i) the economic lot 

size (ii) Total cost per year if the cost of one unit is ` 50. 4 

OR 

  Explain the meaning of inventory and discuss the advantages and disadvantages of 

maintaining inventory. 

 

2. (a) What do you understand by a queue ? Explain a general structure of the queuing 

system.  6 

              OR 

  Explain (M/M/1 : FIFO/∞) queuing model. 
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 (b) Explain (M/M/1 : FIFO/N) queuing model. 4 

OR 

  A store has a single counter. Arrival rate is 15 customers per hour and the service 

rate is 20 customers per hour. 

  Calculate : 

  (i) The probability that no customer in the system. 

  (ii) Prob. that atleast 2 customers in the queue. 

 

 (c) Write some important applications of queuing theory. 4 

OR 

  If the arrival rate is 3 per hour and service rate is 6 per hour then calculate (i) the 

probability that the server is busy and (ii) average no. of customers in the system, 

on the assumption that capacity of the system is limited to 5 customers only. 

   

 
 

 
3. (a) Find the optimum sequence for the following problem to minimize time and also 

find minimum elapsed time. 6  

Jobs  
1 2 3 4 5 6 7 8 

Machine A 10 8 12 7 12 9 11 13 

Machine B 5 6 2 4 5 2 1 3 

Machine C 7 9 4 3 6 5 8 10 

OR 

  Find the sequence that minimize the total elapsed time required to complete the 

following tasks. Also find minimum elapsed time. 

Tasks 

Machine A B C D E F G H 

I 15 13 14 10 16 12 14 18 

II 7 8 5 6 8 5 6 5 

III 9 10 7 6 8 6 11 14 

 

 (b) Find the optimum sequence for the following problem and also find minimum 

elapsed time. 4 
Job   : A B C D E F G 

Machine A  : 8 7 5 8 7 2 6 

Machine B  : 9 4 3 5 7 8 2 

OR 
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  Find the optimum sequence for the following problem and also find minimum 

elapsed time. 

Job  : 1 2 3 4 5 6 7 8 

Machine X  : 2 5 8 6 10 7 3 5 

Machine  Y  4 6 9 8 7 3 2 5 

 

 (c) Write the assumptions made while dealing with sequencing problem. 4 
OR 

  Write a short note on sequencing problem. 

 
4. (a) Solve the following game graphically. 6 

                              B 

               b1 b2    b3    b4 

            A   
a

1

a2

    






2 6 –6 5

3 7 10 –2
    

    OR 

  Solve the following game graphically. 

                           B 

                 b1    b2 

Player A   









a1

a2

a3

a4 







–1 1

–1 0

0 1

–1 7

    

 
 (b) Explain two-persons zero-sum game. 4 

OR 

  Define : 

  (i) Saddle Point 

  (ii) Mixed strategies 

 

 (c) Formulate the following game as an linear programming problem. 4 
               B 

   b1   b2      b3 

A







a1

a2

a3 





–3 5 8

2 –1 –4

6 2 0

  

OR 
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  Solve the following game. 

                          B 

              b1      b2 

PlayerA   
a

1

a2

    






–5 2

3 –10
    

 

5. Answer the following questions in one or two lines. 14 

 (1) Write the assumptions made in game theory. 

 (2) What is zero-sum two-person game problem ? 

 (3) What do you mean by value of game ? 

 (4) Define the problem of sequencing. 

 (5) Determine the optimal sequence of the following : 

Jobs   : 1 2 3 4 5 

Machine A  : 8 7 2 5 9 

Machine B  : 1 4 6 3 5 

 (6) Write the limitations of graphical method to solve the game problem. 

 (7) What is inventory ? 

 (8) State the distribution of service time pattern. 

 (9) Write the formula for EOQ model. 

 (10) What is Traffic Intensity ? 

 (11) If λ = 6 and µ = 10, then find the average time a customer spends in the system. 

 (12) What is Lead Time ? 

 (13) What is Saddle Point ?  

 (14) Write the formula for average number of customers in the queue for (M/M/1 : 

FIFO/ ∞) queuing model. 

_________ 

 


