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1. (a) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛé …¬ÛÙ ÍÛ¾Û›ÛÈÛà, ©Ûé¶ÛÛ Š¸ÛýÛÛé“ÛÛé …¶Ûé ¾ÛýÛÛÙþùÛ…Ûé ›÷¨ÛÛÈÛÛé. 7 

…¬ÛÈÛÛ 

  …éïõ ÈÛÍ©Ûä¶Ûà ¸Û¦ø©ÛÁõ Ýïõ¾Û©Û …éïõ¾Û þùà¥ø ` 40 ™öé. ©Ûé ¸Û¦ø©ÛÁõ Ýïõ¾Û©Û ¸ÛÁõ 50% ¶ÛºõÛé ÅÛˆ¶Ûé 
ÈÛé˜ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …¥øÈÛÛÜ¦øýÛÛ þùÁõ¾ýÛÛ¶Û ¶Û ÈÛé˜ÛÛýÛéÅÛ …éïõ¾Û ©Ûé ¸Û™öà¶ÛÛ …¥øøÈÛÛÜ¦øýÛé ÍÛÛ¾ÛÛ¶ýÛ 
ÈÛé˜ÛÛ¨Û Ýïõ¾Û©Û ¸ÛÁõ 50%¶ÛÛ ÈÛÇ©ÛÁéõ ÈÛé˜ÛÛˆ ›÷ ›ÛýÛ ™öé. ½Ûæ©ÛïõÛÇ¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¾ÛÇéÅÛ ©Ûé 
ÈÛÍ©Ûä¶Ûà …¥øÈÛÛÜ¦øïõ ¾ÛÛ×“Û¶Ûä× …ÛÈÛèÜ«Û ÜÈÛ©ÛÁõ¨Û ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.   

¾ÛÛ×„Û¶ÛÛ …éïõ¾ÛÛé 40 45 50 55 60 

…¥øÈÛÛÜ¦øýÛÛ¶Ûà ÍÛ×”ýÛÛ 10 20 30 25 15 

  ¾ÛÐü«Û¾Û EMV ¾ÛÛ¤éø Š¸ÛÁõÛéî©Û ÈÛÍ©Ûä¶ÛÛ ÁõÛ‛ÛÈÛÛ ¸Û¦ø©ÛÛ× …éïõ¾ÛÛé¶Ûà ÍÛ×‛ýÛÛ ÉÛÛéµÛÛé. Š¸ÛÁõÛ×©Û EPPI 
…¶Ûé EVPI ¸Û¨Û ¾ÛéÇÈÛÛé. 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸Ûíéïõà ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 4 

  (1) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶Ûà ÜÈÛÜÈÛµÛ ¸Û±ùÜ©Û…Ûé¶ÛÛ ¶ÛÛ¾Û ›÷̈ ÛÛÈÛÛé. 

  (2) ˜ÛÛéïõÍÛÛˆ¶Ûà (‛ÛÛ©ÛÁõà¶Ûà) ¾ÛÛªÛÛ ¸ÛÁõ …ÛµÛÛÜÁõ©Û …éÈÛÛ ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ ¾ÛÛñ¦éøÅÛ 
ÍÛ¾Û›ÛÈÛÛé. 

  (3) Ü¶Û¨ÛÙýÛ¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ¸ÛþùÛé – ÈýÛæÐü …¶Ûé ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ ÍÛ¾Û›ÛÈÛÛé. 

 (c) ¶Ûà˜Ûé¶ÛÛ ¸Ûíéïõà ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 3 

  (1) ½ÛÛíéÜ©Ûïõ ¾ÛÛñ¦éøÅÛ¶ÛÛ ÜÈÛÜÈÛµÛ ¸ÛóïõÛÁõÛé ›÷¨ÛÛÈÛÛé. 

  (2) ÜÍ¬ÛÁõ (Í¬ÛÛýÛà/Static) ¾ÛÛñ¦éøÅÛ …¶Ûé “ÛÜ©ÛÉÛàÅÛ (Dynamic) ¾ÛÛñ¦éøÅÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û 
›÷¨ÛÛÈÛÛé. 

  (3) ›Ûé ïõÛéˆ …éïõ ÈýÛæÐü ¾ÛÛ¤éø ÜÈÛÜÈÛµÛ ªÛ¨Û ”Û¤ø¶ÛÛ…Ûé¶Ûé …¶ÛäÄõ¸Û ¾ÛÇ©ÛÛ× ÈÛÇ©ÛÁõ …¶Ûä’õ¾Ûé 10, 

20 …¶Ûé – 5 ÐüÛéýÛ ©Û¬ÛÛ …ÛÉÛÛÈÛÛþùà …Ü½Û“Û¾Û¶ÛÛé …Û×ïõ  = 0.6 ÐüÛéýÛ, ©ÛÛé ©Ûé ÈýÛæÐü ¾ÛÛ¤éø 
ÐüÛéÜÈÛÙ˜Û¶ÛÛ ÜÍÛ±ùÛ×©Û¬Ûà …¸ÛéÜ‚Û©Û ÈÛÇ©ÛÁõ ¾ÛéÇÈÛÛé. 

 

2. (a) ¶Ûà˜Ûé …Û¸ÛéÅÛ ÍÛäÁéõ‛Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ÜÍÛ¾¸ÛÅÛéîÍÛ ¸Û±ùÜ©Û¬Ûà ŠïéõÅÛÛé. Ðéü©ÛäÅÛ‚Ûà ÜÈÛµÛéýÛ 7 
  Z = 9x1 + 12x2 ¶Ûé ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÛé. 

  ÉÛÁõ©ÛÛé : x1 + x2  3,  3x1 + 3x2  8, x1, x2  0 

…¬ÛÈÛÛ 
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  ¶Ûà˜Ûé …Û¸ÛéÅÛ ÍÛ×©ÛäÜÅÛ©Û ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ˆÌ¤ø©Û¾Û ŠïéõÅÛ ¾ÛéÇÈÛÛé.   

Dj 

Oi D1 D2 D3 D4 ¸ÛæÁõÈÛ¥øÛé 
O1 2 2 2 1 30 

O2 10 8 5 4 70 

O3 7 6 6 8 50 

¾ÛÛ×„Û x + 10 x x + 20 x  

 (b) ïäõÅÛ ÍÛ¾ÛýÛ ¶ýÛæ¶Û©Û¾Û ¬ÛÛýÛ ©Ûé Áõà©Ûé ¶Ûà˜Ûé …Û¸ÛéÅÛ Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé. 4 

ïõÛýÛÙ 
ïõ¾ÛÙ˜ÛÛÁõà¶Ûé ÅÛÛ„Û©ÛÛé ÍÛ¾ÛýÛ 

I II III IV 

A 18 24 28 32 

B 8 13 17 18 

C 10 15 19 22 

…¬ÛÈÛÛ 

  ¶Ûà˜Ûé …Û¸ÛéÅÛ ÍÛäÁéõ‛Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ …ÛÅÛé‛Û¶Ûà ¸Û±ùÜ©Û¬Ûà ¾ÛéÇÈÛÛé. 
  ÜÈÛµÛéýÛ Z = 20x1 + 10x2 ¶Ûé ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û ¶ýÛæ¶Û©Û¾Û ¼Û¶ÛÛÈÛÛé. 

  ÉÛÁõ©ÛÛé : x1 + 2x2  40, 3x1 + x2  30 

      4x1 + 3x2  60, x1, x2  0 

 (c) “Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.  3 
  (1) ”Û¤ø ˜ÛÅÛ (slack variable) …¶Ûé ÜÍÛ¾¸ÛÅÛéîÍÛ ¸Û±ùÜ©Û¾ÛÛ× ©Ûé¶ÛÛ Š¸ÛýÛÛé“Û ÜÈÛÉÛé ¤æ×øïõ¾ÛÛ× 

ÍÛ¾Û›ÛÈÛÛé. 
  (2) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûä× “ÛÛÜ¨Û©ÛàýÛ ÍÈÛÄõ¸Û ›÷̈ ÛÛÈÛÛé. 
  (3) ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ …¶Ûé Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ›÷¨ÛÛÈÛÛé. 
 
3. (a) ÍÛÛ©Û ïõÛýÛÛë¶Ûé ¼Ûé ýÛ×ªÛÛé ¸ÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø ÅÛÛ“Û©ÛÛ ÍÛ¾ÛýÛ¶Ûà ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé. 7 

ïõÛýÛÙ 1 2 3 4 5 6 7 

ýÛ×ªÛ M
1
 3 12 15 6 10 11 9 

ýÛ×ªÛ M
2
 8 10 10 6 12 1 3 

  ©Ûé ¸ÛÁõ¬Ûà ïõÛýÛÛë ¾ÛÛ¤éø¶ÛÛé ’õ¾Û ¶Û‘õà ïõÁõà ïäõÅÛ ¶ýÛæ¶Û©Û¾Û ÍÛ¾ÛýÛ ¶Û‘õà ïõÁõÛé. ¼Û×¶Ûé ýÛ×ªÛÛé ¸ÛÁõ 
¶ÛÈÛÁõÛÉÛ¶ÛÛé ÍÛ¾ÛýÛ ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 

  ¶Ûà˜Ûé …Û¸ÛéÅÛ Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ ¸ÛÁõ¬Ûà ˆÌ¤ø©Û¾Û ÈýÛæÐü …¶Ûé Áõ¾Û©Û¶Ûä× ¾ÛæÅýÛ ¾ÛéÇÈÛÛé. 
    B 

   A 






5 1

3 4
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 (b) ¶Ûà˜Ûé …Û¸ÛéÅÛ Áõ¾Û©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé. ¸ÛÅÛÛ¨ýÛÝ¼Ûþäù¶Ûé …¶ÛäÄõ¸Û ˆÌ¤ø©Û¾Û ÈýÛæÐü …¶Ûé 
Áõ¾Û©Û¶Ûä× ¾ÛæÅýÛ ›÷¨ÛÛÈÛÛé.  4 

”ÛéÅÛÛ¦øà 
A \ B 

B1 B2 B3 B4 B5 

A1 – 2 – 1 0 5 3 

A2 4 2 1 4 5 

A3 – 4 – 3 – 1 – 2 6 

A4 5 3 – 4 1 – 7 

…¬ÛÈÛÛ 
  6 ïõÛýÛÛë¶Ûé ªÛ¨Û ýÛ×ªÛÛé ¸ÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø ÅÛÛ“Û©ÛÛ ÍÛ¾ÛýÛ¶Ûà ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ïõÛýÛÛë ïõÁõÈÛÛ 

¾ÛÛ¤éø¶ÛÛé ˆÌ¤ø©Û¾Û ’õ¾Û ¶Û‘õà ïõÁõÛé. 
ïõÛýÛÙ 1 2 3 4 5 6 

ýÛ×ªÛ M1 3 12 5 2 9 11 

ýÛ×ªÛ M2 8 6 4 6 3 1 

ýÛ×ªÛ M3 13 14 9 12 8 13 

 (c) ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé. 3 
  (1) Áõ¾Û©Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù ÜÈÛÉÛé ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
  (2) Áõ¾Û©Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ¸Ûó½Ûä©ÈÛ¶ÛÛ “Ûä¨ÛµÛ¾ÛÙ (Domainance property) ÜÈÛÉÛé ¤æ×øïõ¾ÛÛ× 

ÍÛ¾Û›ÛÈÛÛé. 
  (3) ªÛ¨Û ýÛ×ªÛÛé ¸ÛÁõ n ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûà ’õ¾Û©ÛÛ¶ÛÛ ÜÍÛ±ùÛ×©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ˆÌ¤ø©Û¾Û ŠïéõÅÛ¶ÛÛ 

…ÜÍ©Û©ÈÛ ¾ÛÛ¤éø¶Ûà ›÷ÄõÁõà ÉÛÁõ©ÛÛé ›÷̈ ÛÛÈÛÛé. 
 
4. (a) …¸ÛéÜ‚Û©Û ÍÛ¾ÛýÛ …é ¸ÛóÛ¾ÛÛ¨ýÛ ÜÈÛ©ÛÁõ¨Û¶Ûé …¶ÛäÍÛÁéõ ™öé ©Ûé µÛÛÁõ¨ÛÛ× …¶ÛäÍÛÛÁõ ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà 

¸Û¤Ùø ¶ÛîÉÛÛé ¶Û‘õà ïõÁõà ©Ûé ¸ÛÁõ¬Ûà ÍÛ×¸Ûæ¨ÛÙ ýÛÛé›÷¶ÛÛ 30 ÜþùÈÛÍÛ¾ÛÛ× ¸ÛæÁõà ¬ÛÛýÛ ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ¾ÛéÇÈÛÛé. 7 

¸ÛóÈÛèÜ«Û 
ÍÛ¾ÛýÛ (ÜþùÈÛÍÛÛé) 

…ÛÉÛÛÈÛÛþùà ÍÛÛíé¬Ûà ÈÛµÛä ÍÛ×½ÛÜÈÛ©Û Ü¶ÛÁõÛÉÛÛÈÛÛþùà 
1 – 2 2 5 14 

1 – 3 9 12 15 

2 – 4 5 14 17 

3 – 4 2 5 12 

4 – 5 6 6 12 

3 – 5 8 17 20 

…¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¸Û¤Ùø ¶ÛîÉÛÛé ©ÛíéýÛÛÁõ ïõÁõà ©Ûé¶ÛÛ ¸ÛÁõ¬Ûà þùÁéõïõ ¸ÛóÈÛèÜ«Û ¾ÛÛ¤éø EFT, LFT …¶Ûé 

ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ ¾ÛéÇÈÛÛé.  
¸ÛóÈÛèÜ«Û a b c d e f 

¸ÛæÈÛÙ ¸ÛóÈÛèÜ«Û – a b – d c, e 

…¸ÛéÜ“Û©Û ÍÛ¾ÛýÛ 4 6 8 10 4 10 
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 (b) “Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 4 
  (1) ¸Û¤Ùø …¶Ûé ÍÛà.¸Ûà.…é¾Û. ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ›÷̈ ÛÛÈÛÛé. 
  (2) ¸ÛóÈÛèÜ«Û …¶Ûé ïõÛÅ¸ÛÜ¶Ûïõ ¸ÛóÈÛèÜ«Û ÜÈÛÉÛé ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
  (3) ¸Û¤Ùø¶ÛÛ ºõÛýÛþùÛ ›÷̈ ÛÛÈÛÛé. 
 (c) “Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 3 
  (1) ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ¶ÛÛ ¸ÛóïõÛÁõÛé ›÷̈ ÛÛÈÛà ©Ûé¾Û¶Ûà ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ (…ÍÛ¾Û©ÛÛ ÍÈÛÄõ¸Ûé) ›÷¨ÛÛÈÛÛé. 
  (2) ¸Û¤Ùø¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ¸ÛóÈÛèÜ«Û ¾ÛÛ¤éø¶ÛÛ ÜÈÛÜÈÛµÛ ÍÛ¾ÛýÛ¶ÛÛ …×þùÛ›Ûé ›÷¨ÛÛÈÛà, ©Ûé¶ÛÛ ¸ÛÁõ¬Ûà …¸ÛéÜ‚Û©Û 

ÍÛ¾ÛýÛ ¾ÛéÇÈÛÈÛÛ¶Ûä× ÍÛæªÛ ›÷̈ ÛÛÈÛÛé. 
  (3) PERT …¶Ûé C.P.M.¶ÛÛé …¬ÛÙ ›÷¨ÛÛÈÛÛé. 
 
5. (a) “Û¾Ûé ©Ûé ˜ÛÛÁõ¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé. 8 
  (1) ÍÛäÁéõ‛Û …ÛýÛÛé›÷¶Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× Ðéü©ÛäÅÛ‚Ûà ÜÈÛµÛéýÛ …¶Ûé ¸ÛóÜ©Û¼Û×µÛÛé ÍÛ¾Û›ÛÈÛÛé. 
  (2) …ÛˆïõÛéÜ¶Ûïõ (Iconic) ¾ÛÛñ¦éøÅÛ¶ÛÛ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 
  (3) »õà ¹ÅÛÛé¤ø¶ÛÛé …¬ÛÙ …Û¸Ûà, ©Ûé ¾ÛéÇÈÛÈÛÛ¶Ûä× ÍÛæªÛ ›÷¨ÛÛÈÛÛé. 
  (4) Áõ¾Û©Û ÍÛ¾Û©ÛÛéÅÛ (Ü¶ÛÁõ¸Ûé‚Û/Fair) îýÛÛÁéõ ïõÐéüÈÛÛýÛ ? Áõ¾Û©Û Ü¶Û¨ÛÙýÛÛ©¾Ûïõ (Determinables) 

îýÛÛÁéõ ïõÐéüÈÛÛýÛ ? 
  (5) a ¶Ûà ïõˆ Ýïõ¾Û©Û ¾ÛÛ¤éø ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û Ü¶Û¨ÛÙýÛÛ©¾Ûïõ (Determinable) ¼Û¶ÛÉÛé ? 
                      B1   B2   B3 

    

A1

A2

A3

 







a 6 3

–1 a –4

–2 5 a

 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ýÛÛé“ýÛ ÜÈÛïõÅ¸Û¶Ûà ¸ÛÍÛ×þù“Ûà ³ùÛÁõÛ …Û¸ÛÛé. 6 
  (1) ¶Ûà˜Ûé¶ÛÛ ¸Ûíéïõà ïõˆ Áõà©Û Áõ¾Û©Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø¶Ûà Áõà©Ûé ™öé ? 
   (a) ¼ÛéÜ¡öïõ “Û¨Û©ÛÁõà¶Ûà ¸Û±ùÜ©Û (b) …ÛÅÛé‛Û¶Ûà ¸Û±ùÜ©Û 
   (c) ÍÛäÁéõ‛Û …ÛýÛÛé›÷¶Û¶Ûà ¸Û±ùÜ©Û (d) (a), (b) …¶Ûé (c) ªÛ¨ÛéýÛ 
  (2) ÍÛäÁéõ‛Û …ÛýÛÛé›÷¶Û¾ÛÛ× ÜÍÛ¾¸ÛÅÛéîÍÛ ¸Û±ùÜ©Û¾ÛÛ× …ÍÛ¾Û©ÛÛ¾ÛÛ× ______ Ü˜ÛÏ¶Û ÐüÛéýÛ ©ýÛÛÁéõ 

ïèõÜªÛ¾Û ˜ÛÅÛ¶ÛÛé Š¸ÛýÛÛé“Û ïõÁõÈÛÛé ¸Û¦éø ™öé. 
   (a)  (b)  (c) = (d) (b) …¬ÛÈÛÛ (c) 
  (3) ÍÛÛ¾ÛÛÜýÛïõ ËÛé¨Ûà¶ÛÛ …ÛÅÛé‛Û …é _____ ¾ÛÛñ¦éøÅÛ¶Ûä× ŠþùÛÐüÁõ¨Û ™öé. 
   (a) …ñ¶ÛéÅÛÛé“Û (Analogue) (b) ÈÛ¨ÛÙ¶ÛÛ©¾Ûïõ (Descriptive) 
   (c) Í¬ÛÛýÛà (Static)  (d) “ÛÜ©ÛÉÛàÅÛ (Dynamic) 
  (4) ïõ¤øÛéïõ¤øà ¸Ûæ¨ÛÙ ¾ÛÛ“ÛÙ ¸ÛÁõ¬Ûà ïõÛéˆ¸Û¨Û ¸ÛóÈÛèÜ«Û ¾ÛÛ¤éø¶ÛÛé ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ _____ ›÷ ÐüÛéýÛ ™öé. 
   (a) µÛ¶Û  (b) Þô¨Û 
   (c) 0 (ÉÛæ¶ýÛ)  (d) …Ü¶ÛÜÊ˜Û©Û 
   (5) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ¸ÛæÁõÈÛ¥øÛé ai …¶Ûé ¾ÛÛ×“Û bj ¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ ¸Ûíéïõà ÉÛä× ÍÛÛ˜Ûä× ™öé ? 
   (a) ai > bj (b) ai < bj (c) ai = bj (d) ai = bj = 1 

  (6) 2 ýÛ×ªÛÛé ¸ÛÁõ n ïõÛýÛÛë ¾ÛÛ¤éø¶Ûà ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ¶ýÛæ¶Û©Û¾Û ÍÛ¾ÛýÛ …é ýÛ×ªÛ M2 (¼Ûà›Û 
ýÛ×ªÛ) ¸ÛÁõ j ›Ûé¼Û ¾ÛÛ¤éø ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûé …¶ÛÄõ¸Û ïõÛýÛÙ¶Ûé (j ›Ûé¼Û¶Ûé) Š¸ÛÅÛ¼µÛ Í¬ÛÛ¶ÛÛé¾ÛÛ× 
_____ ’õ¾Ûé ¾ÛæïõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

   (a) ¸Ûó¬Û¾Û (b) ™öéÅÅÛÛ (c) ÈÛ˜˜Ûé¶ÛÛ (d) “Û¾Ûé ©Ûé 
_________ 
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1. (a) Explain the meaning of Operation Research. State its uses and limitations. 7 

OR 

  The cost price of a commodity is ` 40 per unit. It is sold with 50% profit on its 

cost price. The unsold units are sold at 50% discount on normal selling price in 

the next week. From the past experience, frequency distribution of weekly 

demand of the commodity is as follows : 

Demand 40 45 50 55 60 

No. of weeks 10 20 30 25 15 

  Find the number of units to be kept per week for maximum EMV. Also obtain 

EPPI and EVPI. 

 (b) Answer any two from the following : 4 

  (1) State the techniques of operation research. 

  (2) Explain the models of OR based on the degree of certainty. 

  (3) Explain the terms strategy and pay-off matrix with reference to Decision 

theory. 

 (c) Answer any two of the following : 3 

  (1) State the types of physical model of OR. 

  (2) State the difference between static model and dynamic model. 

  (3) If for a strategy different pay-offs under three events are respectively 10,            

20 and –5 and if coefficient of optimism  = 0.6, find the expected pay-off 

for the act by Horwich’s principle. 

 

2. (a) Solve the following L.P. problem by Simplex method. 7 

  Maximize Z = 9x1 + 12x2 subject to the  

  Constraints x1 + x2  3,  3x1 + 3x2  8, x1, x2  0 

OR 
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  Obtain the optimum solution to the following balanced transportation problem. 

To Dj 

From Oi D1 D2 D3 D4 Supply 

O1 2 2 2 1 30 

O2 10 8 5 4 70 

O3 7 6 6 8 50 

Demand x + 10 x x + 20 x  

 (b) Solve the following assignment problem so as to minimize the total time : 4 

Job 
Time taken by the workers 

I II III IV 

A 18 24 28 32 

B 8 13 17 18 

C 10 15 19 22 

OR 

  Solve the following Linear Programming Problem by graphical method 

  Minimize Z = 20x1 + 10x2 subject to the 

  Constraints : x1 + 2x2  40, 3x1 + x2  30 

       4x1 + 3x2  60, x1, x2  0 

 (c) Answer any two of the following : 3 

  (1) Explain the slack variable and its use in simplex method. 

  (2) State the mathematical form of Assignment problem. 
  (3) State the difference between transportation problem and Assignment 

problem. 

 
3. (a) The data of time for 7 jobs on two machines is given as under : 7 

Job 1 2 3 4 5 6 7 

Machine M
1
 3 12 15 6 10 11 9 

Machine M
2
 8 10 10 6 12 1 3 

  Determine the sequence of the job and total minimum time. Also calculate the 

idle time on two machines. 

OR 

  Determine the optimum strategy and value of the following game theory problem : 
    B 

   A 






5 1

3 4
 



AB-122 7 P.T.O.  

 (b) Solve the following game. Obtain the saddle point optimum strategy and value of 

the game.   4 
Player 

A/B 
B1 B2 B3 B4 B5 

A1 – 2 – 1 0 5 3 

A2 4 2 1 4 5 

A3 – 4 – 3 – 1 – 2 6 

A4 5 3 – 4 1 – 7 

                                               OR 

  From the following data of time taken for 6 jobs on three machines, determine the 

optimum sequence of the jobs. 

Job 1 2 3 4 5 6 

Machine M
1
 3 12 5 2 9 11 

Machine M
2
 8 6 4 6 3 1 

Machine M
3
 13 14 9 12 8 13 

 (c) Answer in short any two of the following : 3 

  (1) Explain the saddle point in the context of game theory. 

  (2) Explain about dominance property in game theory. 
  (3) State the conditions for the optimum solution to the sequencing problem 

with n jobs on 3 machines. 
  

4. (a) Under the assumption that expected time follows normal distribution, draw the 

PERT chart from the following data and find the probability of completing the 

project in 30 days.  7 

Activity 

Time (Days) 

Optimistic Most Likely Pessimistic  

1 – 2 2 5 14 

1 – 3 9 12 15 

2 – 4 5 14 17 

3 – 4 2 5 12 

4 – 5 6 6 12 

3 – 5 8 17 20 

OR 

  Draw the PERT chart from the following data and obtain EFT, LFT and float time 

for the activities. 
Activity a b c d e f 

Proceeding Activity – a b – d c, e 

Expected time 4 6 8 10 4 10 
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 (b) Answer any two of the following : 4 
  (1) State the difference between PERT and CPM. 

  (2) Explain in short about activity and dummy activity. 

  (3) State the advantages of PERT. 

 (c) Answer any two of the following : 3 

  (1) State the types of float and relationship between them. 

  (2) State the different time estimates in the context of PERT and give the 

formula for expected time from them. 

  (3) What is PERT and CPM ? 

 
5. (a) Answer any four in short : 8 

  (1) Define objective function and constraints in the context of Linear 

Programming problem. 

  (2) Give the example of Iconic model. 

  (3) Define the free float and give its formula. 

  (4) When is the game said to be fair ? When is it said to be strictly determinable ? 
  (5) For what value of a, the following game will be strictly determinable ? 

                      B1   B2   B3 

    

A1

A2

A3

 







a 6 3

–1 a –4

–2 5 a

 

 (b) Answer the following questions by choosing proper alternative : 6 
  (1) Which of the following method(s) can be used to solve game theory 

problem ? 

   (a) Algebraic method 

   (b) Graphical method 

   (c) Linear programming method 

   (d) all the three 

  (2) Artificial variables in simplex method of L.P. problem must be introduced 

when the constraints consist of _________ sign. 
   (a)  (b)  (c) = (d) (b) or (c) 

  (3) Time series graph is an example of _______ model. 
   (a) Analogue  (b) Descriptive 

   (c) Static  (d) Dynamic 

  (4) Float time for any activity on critical path is ________ 

   (a) Positive  (b) Negative 

   (c) 0 (zero)  (d) Indefinite 

  (5) Which of the following is true for supply ai and demand bj in assignment 

problem ? 
   (a) ai > bj (b) ai < bj (c) ai = bj (d) ai = bj = 1 

  (6) For a sequencing problem of n jobs on two machines, if the lowest time is 

for jth job on machine M2, the jth job is put at _________ place available.  

   (a) first (b) last (c) middle (d) any 

___________ 


