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1. (a) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛ©ÛÛ ÜÈÛÜÈÛµÛ ¾ÛÛé¦éøÅÛ¶ÛÛ ¶ÛÛ¾Û ›÷¨ÛÛÈÛÛé. ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ 
¾ÛÛé¦éøÅÛ¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø¶Ûà ÍÛÛ¾ÛÛ¶ýÛ ïõÛýÛÙ¸ÛóÈÛèÜ«Û ÈÛ¨ÛÙÈÛÛé. 7 

      …¬ÛÈÛÛ  

  ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ ÜÈÛÜÈÛµÛ ©Û¼Û‘õÛ…Ûé ÍÛ¾Û›ÛÈÛÛé.  

 (b) (i) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û ¾ÛÛ¤éø¶Ûà ¼Ûé ÈýÛÛ”ýÛÛ …Û¸Ûà ÍÛ¾Û›ÛÈÛÛé.  4 

  (ii) ¾ÛÛé¦éøÅÛ ¼Û¶ÛÛÈÛÈÛÛ¶ÛÛ ÅÛÛ½ÛÛé ›÷¨ÛÛÈÛÛé.  

 (c) (i) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛé ¾ÛÛïëõ¤øá•Û¾ÛÛ× Š¸ÛýÛÛé•Û ›÷¨ÛÛÈÛÛé. 3 
  (ii) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ ¾ÛÛé¦øÅÛÛé¶Ûä× ÅÛé¾Û¶ÛÛ ÍÛ¾ÛýÛ ¾Ûä›÷¼Û ÈÛ•ÛâïõÁõ¨Û ïõÁõÛé.  
  (iii) ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé : ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¾ÛÛ× ÈÛíéßÛÛÜ¶Ûïõ ¾ÛÛé¦éøÅÛ  

 

2. (a) Big-M ¸Û±ùÜ©Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ¶ýÛæ¶Û©Û¾Û ”Û˜ÛÙ ¾ÛéÇÈÛÛé.  7 
  Z = 9x1 + 10x2 

  x1 + 2x2 ≥ 25, 

  4x1 + 3x2 ≥ 24, 

  3x1 + 2x2 ≥ 60, 

  x1, x2 ≥ 0, 

     …¬ÛÈÛÛ  

  ¶Ûà˜Ûé¶Ûà ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø ˆÌ¤ø©Û¾Û ŠïéõÅÛ ¾ÛéÇÈÛÛé :  
¸ÛóÛÜ¸©ÛÍ¬ÛÛ¶Û ŠþÕù•Û¾Û 

Í¬ÛÛ¶Û  P Q R S 
¸ÛäÁõÈÛ¥øÛé 

O1 6 5 1 3 100 
O2 4 8 7 2 125 
O3 6 3 9 3 75 

›÷ÄõÜÁõýÛÛ©Û 70 90 80 60  
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 (b) ˜ÛÛÁõ ïõÛé¶¤ÖøÛî¤øÁõ …¶Ûé ¸ÛÛ×˜Û ¸ÛóÛé›÷éî¤ø ¾ÛÛ¤éø Ü¶ÛýÛäÜî©Û ïõÁõÈÛÛ¶Ûà ™öé. þùÁéõïõ ïõÛé¶¤ÖøÛî¤øÁõ¶Ûé ¸ÛóÛé›÷éî¤ø ¸ÛæÁõÛé 

ïõÁõÈÛÛ¾ÛÛ× ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ (ÈÛÌÛÙ¾ÛÛ×) …Û¸ÛéÅÛ ™öé ©ÛÛé …Û ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø ˆÌ¤ø©Û¾Û Ü¶ÛýÛäÜî©Û¶ÛÛé ŠïéõÅÛ 

¾ÛéÇÈÛÛé.    4 

  ¸ÛóÛé›÷éî¤ø  

  J1 J2 J3 J4 J5 

 K1 5 4 6 3 1 

ïõÛýÛÙ K2 4 3 2 3 2 

 K3 6 4 3 2 1 

 K4 2 3 2 3 3 

     …¬ÛÈÛÛ 

  ÜÍÛ¾¸ÅÛé“Û¶Ûà Áõà©Ûé ŠïéõÅÛ ¾ÛéÇÈÛÛé.  

  Max Z = 3x1 + 5x2 + 5x3 

  ¸ÛóÜ©Û¼Û×µÛÛé : 2x1 + 3x2 ≤ 8, 

     2x1 + 5x3 ≤ 10, 

     3x1 + 2x2 + 4x3 ≤ 15, 

     x1, x2 ≥ 0   

 (c) (i) ÜÍÛ¾¸ÅÛé“Û¶Ûà Áõà©Û¾ÛÛ× –Û¤ø˜ÛÅÛ …¶Ûé ÈÛµÛ˜ÛÅÛ ÍÛ¾Û›ÛÈÛÛé. 3 

  (ii) ˜ÛÛÈÛàÄõ¸Û Í©Û×½Û, ˜ÛÛÈÛàÄõ¸Û ÐüÛÁõ, ˜ÛÛÈÛàÄõ¸Û –Û¤øïõ ÍÛ¾Û›ÛÈÛÛé.  

  (iii) ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø ¸ÛóÛÁ×õÜ½Ûïõ ¾ÛæÇ½Ûæ©Û ¸ÛóÛ¸ýÛ ŠïéõÅÛ¶Ûà Áõà©ÛÛé ›÷¨ÛÛÈÛÛé. 

 

3. (a) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé : 7 

(i)  ”ÛéÅÛÛ¦øà B 
  B1 B2 B3 B4 

A1  1 0 2 –2

A2  1 2 0 2

A3  2 0 2 –2
”ÛéÅÛÛ¦øà A 

A4  –2 2 –2 1



XX-131 3 P.T.O.  

(ii)  ”ÛéÅÛÛ¦øà B  
  W X Y Z 

P  – 6 2 0 19
Q  4 4 3 5”ÛéÅÛÛ¦øà A 
R  –5 –3 –1 – 6

    …¬ÛÈÛÛ  

 (a) ¸Ûó¬Û¾Û ýÛ×ªÛ X …¶Ûé ýÛ×ªÛ Y ¸ÛÁõ 8 ïõÛýÛÛë ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé þùÁéõïõ ïõÛýÛÙ¶Ûé þùÁéõïõ ýÛ×ªÛ ¸ÛÁõ ÅÛÛ•Û©ÛÛé 
ÍÛ¾ÛýÛ ïõÅÛÛïõ¾ÛÛ× …Û¸ÛéÅÛ ™öé : 

ïõÛýÛÙ : 1 2 3 4 5 6 7 8 
ýÛ×ªÛ X ¸ÛÁõ ÍÛ¾ÛýÛ : 14 5 4 11 6 9 10 8 
ýÛ×ªÛ Y ¸ÛÁõ ÍÛ¾ÛýÛ : 10 8 7 9 8 6 2 5 

  ïõÛ¾ÛÛé ¸ÛóÛéÍÛéÍÛ ïõÁõÈÛÛ¶ÛÛé ˆÌ¤ø©Û¾Û ’õ¾Û, ïäõÅÛ ¶ýÛæ¶Û©Û¾Û ÍÛ¾ÛýÛ …¶Ûé þùÁéõïõ ýÛ×ªÛ¶ÛÛé ¶ÛÈÛÁõÛÉÛ¶ÛÛé ÍÛ¾ÛýÛ 
ÉÛÛéµÛÛé. 

 (b) ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé (•Û¾Ûé ©Ûé ˜ÛÛÁõ) : 4 
  (i) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù 
  (ii) Áõ¾Û©Û …¶Ûé Ü³ùÈýÛÜî©Û ÉÛæ¶ýÛ ýÛÛé•Û  
  (iii) ’õ¾Û©ÛÛ 
  (iv) ÍÛÁõÍÛÛˆ¶ÛÛé ÜÍÛ±ùÛ×©Û  
  (v) ÈÛÇ©ÛÁõ 

 (c) (i) ›Ûé ”ÛéÅÛÛ¦øà A ¶ÛÛé ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ aij ÐüÛéýÛ ©ÛÛé ”ÛéÅÛÛ¦øà B ¶ÛÛé ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ ______ ™öé. 3 

  (ii) ’õ¾Û©ÛÛ¶ÛÛ ¾ÛÛé¦éøÅÛÛé ›÷¨ÛÛÈÛÛé.  

  (iii) ªÛ¨Û ýÛ×ªÛÛé ¸ÛÁõ n ïõÛ¾ÛÛé ¸ÛóÛéÍÛéÍÛ ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûà ÉÛÁõ©ÛÛé ÅÛ”ÛÛé.  

 

4. (a) …éïõ ¸ÛóÛé›÷éî¤ø ïõÛýÛÛë …×•Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé …Û¸ÛéÅÛà ™öé : 7 

 …×þùÛÜ›÷©Û ÍÛ¾ÛýÛ 
ïõÛýÛÙ …ÛÉÛÛÈÛÛþùà ËÛéÌ¥ø ÍÛ×½ÛÜÈÛ©Û Ü¶ÛÁõÛÉÛÛÈÛÛþùà 

1 – 2 2 2 14 
1 – 3 2 8 14 
1 – 4 4 4 16 
2 – 5 2 2 2 
3 – 5 4 10 28 
4 – 6 4 10 16 
5 – 6 6 12 30 
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  (i) ¸ÛóÛé›÷éî¤ø ¾ÛÛ¤éø ¸Û¤Ùø ¶Ûé¤øÈÛïÙõ …ÛïèõÜ©Û þùÛéÁõÛé.  
  (ii) ÍÛÁéõÁõÛÉÛ ÍÛ¾ÛÛÜ¸©Û ÍÛ¾ÛýÛ ïõÁõ©ÛÛ× 3 …¥øÈÛÛÜ¦øýÛÛ ¾ÛÛé¦øÛé ¸ÛóÛé›÷éî¤ø ¸ÛæÁõÛé ¬ÛÛýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ 

ÉÛÛéµÛÛé.  
  (iii) ÍÛÁéõÁõÛÉÛ ÍÛ¾ÛÛÜ¸©Û ÍÛ¾ÛýÛ ïõÁõ©ÛÛ× 3 …¥øÈÛÛÜ¦øýÛÛ ÈÛÐéüÅÛÛé ¸ÛóÛé›÷éî¤ø ¸ÛæÁõÛé ¬ÛÛýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ 

ÉÛÛéµÛÛé.  

…¬ÛÈÛÛ  

 (a) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà EST, EFT, LFT …¶Ûé LST ÉÛÛéµÛÛé. ïõ¤øÛéïõ¤øà¸Ûæ¨ÛÙ ¾ÛÛ•ÛÙ …¶Ûé ÍÛ¾ÛýÛ 
ÉÛÛéµÛÛé. ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ¶Ûà ¾Ûþùþù¬Ûà ïõ¤øÛéïõ¤øà¸Ûæ¨ÛÙ ¾ÛÛ•ÛÙ ÍÛÛÜ¼Û©Û ïõÁõÛé : 

¸ÛóÈÛèÜ«Û : 1-2 1-3 1-4 2-3 2-6 3-5 3-6 4-5 5-6 6-7 7-8 
ÍÛ¾ÛýÛ (¾ÛÛÍÛ) : 16 14 6 12 16 12 8 24 0 12 16 

 (b) •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé :  4 
  (i) …éïõ ¸Û¤Ùø ¸ÛóÛé›÷éî¤ø¾ÛÛ× …¸ÛéÜ“Û©Û ÍÛ¾ÛýÛ 16 ¾ÛÛÍÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ÜÈÛ˜ÛÅÛ¶Û 4 ¾ÛÛÍÛ ™öé. ËÛéÌ¥ø 

ÍÛ×½ÛÜÈÛ©Û ÍÛ¾ÛýÛ 15 ¾ÛÛÍÛ ™öé. …Û Š¸ÛÁõ¬Ûà …ÛÉÛÛÈÛÛþùà ÍÛ¾ÛýÛ …¶Ûé Ü¶ÛÁõÛÉÛÛÈÛÛþùà ÍÛ¾ÛýÛ 
ÉÛÛéµÛÛé.  

  (ii) ¶Ûé¤øÈÛïÙõ …ÛïèõÜ©Û þùÛéÁõÈÛÛ¶ÛÛ Ü¶ÛýÛ¾ÛÛé ›÷¨ÛÛÈÛÛé.  

  (iii) …éïõ ¸Û¤Ùø ¸ÛóÛé›÷éî¤ø¾ÛÛ× ïõ¤øÛéïõ¤øà¸Ûæ¨ÛÙ ¾ÛÛ•ÛÙ 19 ¾ÛÛÍÛ …¶Ûé ÜÈÛ˜ÛÅÛ¶Û 9 ¾ÛÛÍÛ ™öé 19 ¾ÛÛÍÛ¾ÛÛ× 
¸ÛóÛé›÷éî¤ø ¸ÛæÁõÛé ¬ÛÛýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. 0.95 ÍÛ×½ÛÛÈÛ¶ÛÛ ÍÛÛ¬Ûé ïéõ¤øÅÛÛ ÍÛ¾ÛýÛ•ÛÛÇÛ¾ÛÛ× 
¸ÛóÛé›÷éî¤ø ¸ÛæÁõÛé ¬ÛÉÛé ? 

 (c) ÍÛ¾Û›ÛÈÛÛé :   3 
  (i) ¼Û¶ÛÛÈÛ¤øà ïõÛýÛÙ 
  (ii) ¸ÛóÈÛÛÜÐü©ÛÛ¶ÛÛ ¸ÛóïõÛÁõ  
  (iii) ”Û˜ÛÙ þùÁõ  
 

5. ïõÛéˆ¸Û¨Û ÍÛÛ©Û ÅÛ”ÛÛé :   14 
 (1) ‘¸ÛÜÁõÈÛÐü¶Û¶ÛÛ ¸ÛóÊ¶Û¶Ûé ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û ¸ÛóÊ¶Û ©ÛÁõàïéõ þùÉÛÛÙÈÛà ÉÛïõÛýÛ.’ ýÛ¬ÛÛ¬ÛÙ©ÛÛ ˜ÛïõÛÍÛÛé.  
 (2) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û ¾ÛÛ¤éø ÈÛ¨ÛÙ¶ÛÛ©¾Ûïõ …¶Ûé ÍÛ×Ü“Û¸©Û ¾ÛÛé¦éøÅÛ¶ÛÛé ©ÛºõÛÈÛ©Û ÅÛ”ÛÛé.  
 (3) ¾ÛÛé¦éøÅÛ …é¤øÅÛé ÉÛä× ? 
 (4) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶ÛÛ ¼Ûé Š¸ÛýÛÛé•ÛÛé ›÷¨ÛÛÈÛÛé.  
 (5) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : …ÉÛîýÛ ŠïéõÅÛ  
 (6) ¶Ûé¤øÈÛïÙõ ¸Ûè¬Û‘õÁõ¨Û¾ÛÛ× …Û•ÛÇ ›÷ÈÛÛ¶Ûà …¶Ûé ¸ÛÛ™öÇ ›÷ÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  
 (7) PERT¶Ûä× ¸ÛäÄ×õ ¶ÛÛ¾Û ›÷¨ÛÛÈÛÛé.  
 (8) …ÜÍÛÜ¾Û©Û ŠïéõÅÛ.  
 (9) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ŠïéõÅÛ¶Ûà ¸Û±ùÜ©Û…Ûé ›÷¨ÛÛÈÛÛé.  

__________ 
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1. (a) State the different types of models use in OR. Explain briefly the general methods 
for solving these operation research models. 7 

      OR 

  Discuss the various phases in solving an operation research problem. 

 (b) (i) Give any two definitions of operation research and  explain them. 4 

  (ii) Describe the advantages of model building. 

 (c) (i) Write application of operation research in marketing. 3 

  (ii) Write OR model’s classification based on Lem’s Time Reference. 

  (iii) Explain briefly Scientific Model in OR. 

 

2. (a) Find the minimum cost of the following constrain by Big-M method : 7 

  Z = 9x1 + 10x2 

  x1 + 2x2 ≥ 25, 

  4x1 + 3x2 ≥ 24, 

  3x1 + 2x2 ≥ 60, 

  x1, x2 ≥ 0 

     OR 
  Solve the following transportation problem for the optimum cost  

Destination 
Origin 

P Q R S 
Supply 

O1 6 5 1 3 100 
O2 4 8 7 2 125 
O3 6 3 9 3 75 

Demand 70 90 80 60  
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 (b) Consider a problem of assigning four contractors and five projects. The time 
(years) requires to complete the task is given below. Find the optimum assignment 
schedule contractors    4 

  Projects 

  J1 J2 J3 J4 J5 

 K1 5 4 6 3 1 

Work K2 4 3 2 3 2 

 K3 6 4 3 2 1 

 K4 2 3 2 3 3 

     OR 

  Solve by simplex method 

  Max Z = 3x1 + 5x2 + 5x3 

  Constrains 2x1 + 3x2 ≤ 8, 

     2x1 + 5x3 ≤ 10, 

     3x1 + 2x2 + 4x3 ≤ 15, 

     x1, x2 ≥ 0   

 (c) (i) Explain the concept of Slack, surplus in the simplex method. 3 

  (ii) Define Key column, Key row, Key element. 

  (iii) Define the different method to find Initial basic feasible solution in 
transportation problem. 

 

3. (a) Solve the following games : 7 

(i)  Player B 
  B1 B2 B3 B4 

A1  1 0 2 –2  

A2  1 2 0 2  

A3  2 0 2 –2  
Player A 

A4  –2 2 –2 1  
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(ii)  Player B 
  W X Y Z 

P  – 6 2 0 19
Q  4 4 3 5Player A
R  –5 –3 –1 – 6

    OR 
 (a) Eight jobs have to be processed on first machine X and then Y. The time taken by 

each job on each machine is indicated below : 

Job : 1 2 3 4 5 6 7 8 

Time in X machine : 14 5 4 11 6 9 10 8 

Time in Y machine : 10 8 7 9 8 6 2 5 

  Determine the optimum sequence, minimum elapsed time and float time for each 
machine. 

 (b) Explain brief (any four) :  4 
  (i) Saddle point 
  (ii) Game and two person zero sum game 
  (iii) Sequencing 
  (iv) Principal of dominance  
  (v) Pay off 

 (c) (i) If payoff matrix of player A is aij then pay-off matrix of player B is ______. 3 

  (ii) Write models of sequencing. 
  (iii) Write conditions of processing in n jobs through three machines. 

 

4. (a) A project has the following data of activities : 7 

Estimated Time 
Activity Optimistic Most likely Pessimistic 

1 – 2 2 2 14 
1 – 3 2 8 14 
1 – 4 4 4 16 
2 – 5 2 2 2 
3 – 5 4 10 28 
4 – 6 4 10 16 
5 – 6 6 12 30 

  (i) Draw the pert network diagram. 
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  (ii) What is the probability that the project will be completed 3 weeks later than 
expected time ? 

  (iii) What is the probability that the project will be completed 3 weeks earlier than 
expected time ? 

OR 

 (a) For the following data find EST, EFT, LFT and LST for the activity schedule given 
below. Also find critical path and project duration. Verify critical path with the 
help of total float time. 

Activity : 1-2 1-3 1-4 2-3 2-6 3-5 3-6 4-5 5-6 6-7 7-8 
Time (months) : 16 14 6 12 16 12 8 24 0 12 16 

 (b) Attempt any two :  4 

  (i) One of the activities in a PERT project has an estimated average duration of 
16 months a standard deviation of 4 months. The most likely estimate of this 
activities is 15 months. What will be the optimistic and pessimistic time 
estimates of this activity ? 

  (ii) Explain the rules for drawing network diagram. 

  (iii) PERT calculation yields the critical path length of a project to be 19 months 
with a variance of 9 months. What is the probability of its completion in 19 
months ? Within how many months would you expect the project to be 
completed with probability of 0.95 ? 

 (c) Explain :   3 
  (i) Dummy activity 
  (ii) Types of floats 
  (iii) Cost slope 
 
5. Attempt any seven :  14 
 (1) Transportation problem is special case of LPP. Justify. 
 (2) Explain the distinction between Descriptive and Prescriptive models. 
 (3) What is Model ? 
 (4) Define operation research and its two uses. 
 (5) Define Infeasible Solution. 
 (6) Explain the concept of forward and backward pass method in network analysis. 
 (7) Define full name of PERT. 
 (8) Define unbounded solution. 
 (9) Define methods for solving of Assignment problem.  

____________ 
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