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TC-123 
April-2013 

B.Com. (Sem.-IV) 
CE-204 (B) : Adv. Statistics 

(Statistics – VI) 
 

Time :  3 Hours]  [Max. Marks : 70 
 

 
ÍÛæ̃ Û¶ÛÛ : (1) ÍÛÛþùÛ ïéõÅÛîýÛäÅÛé¤øÁõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛÉÛé. 
  (2) …Û×ïõ¦øÛïõàýÛ ÍÛÛÁõ¨Ûà…Ûé ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé. 
 

1. (a) ¶Ûà˜Ûé¶ÛÛ× ¸ÛþùÛé ÍÛ¾Û›ÛÈÛÛé :  4 

  (i) ÜÈÛïèõ©Û (degenerate) ŠïéõÅÛ 

  (ii) ˆÌ¤ø©Û¾Û ¾ÛæÇ½Ûæ©Û ¸ÛóÛ¸ýÛ ŠïéõÅÛ 

      …¬ÛÈÛÛ 

 (a) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûä× •ÛÛÜ¨ÛÜ©Ûïõ ÍÈÛÄõ¸Û …Û¸ÛÛé. 4 

 (b) …ÛÅÛé”Û¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶Ûà ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÛé : 10 

  ÜÈÛµÛéýÛ  Z = 10x1 + 15x2 

  ¶Ûé ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÛé ïéõ ›÷é¬Ûà 

     2x1 + x2 ≤ 26, 

     2x1 + 4x2 ≤ 56, 

     –x1 + x2 ≤ 5, 

     x1, x2 ≥ 0 

      …¬ÛÈÛÛ 

 (b) …éïõ ¤øà.ÈÛà. Š©¸ÛÛþùïõ ¼Ûé ¸ÛóïõÛÁõ¶ÛÛ …éÍÛé¾¼ÛÅÛà ÅÛÛˆ¶Û I …¶Ûé II ¸ÛÁõ ïõÛ¾Û ïõÁéõ ™öé. þùÁéõïõ ÅÛÛˆ¶Û ¸ÛÁõ 
¼Ûé ¸ÛóïõÛÁõ¶ÛÛ ¤øà.ÈÛà. : ïõÅÛÁõ …¶Ûé Í¤øÛ¶¦ø¦Ùø. ÁõÛé›÷¶Ûä× …×þùÛœ÷©Û Š©¸ÛÛþù¶Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 10  
¤øà.ÈÛà. ¾ÛÛé¦øÅÛ ÅÛÛˆ¶Û I ÅÛÛˆ¶Û II 

ïõÅÛÁõ 3 1 

Í¤øÛ¶¦ø¦Ùø 1 1 

  ÅÛÛˆ¶Û I …¶Ûé ÅÛÛˆ¶Û II ÁõÛé›÷¶Ûà ¸Û¦ø©ÛÁõ ”Û˜ÛÙ ›÷é ` 6,000 ÅÛÛˆ¶Û I ¾ÛÛ¤éø …¶Ûé ` 4,000 ÅÛÛˆ¶Û II 
¾ÛÛ¤éø ™öé. ï×õ¸Û¶Ûà…é …Ûé™öÛ¾ÛÛ× …Ûé™öÛ 24 ïõÅÛÁõ …¶Ûé 16 Í¤øÛ¶¦ø¦Ùø ¤øà.ÈÛà. ÍÛé¤ø¶Ûä× Š©¸ÛÛþù¶Û ïõÁõÈÛä× 
›Ûéˆ…é. ©ÛÛé þùÁéõïõ ÅÛÛˆ¶Û ¸ÛÁõ ïéõ¤øÅÛÛ ÜþùÈÛÍÛ ïõÛ¾Û ïõÁõÈÛä× ›Ûéˆ…é ›÷é¬Ûà ÅÛ–Ûä«Û¾Û ¸Û¦ø©ÛÁõ ”Û˜ÛÙ ¬ÛÛýÛ. 
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2. (a) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛà¾Û¸ÅÛéîÍÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 4 

       …¬ÛÈÛÛ 

 (a) ÍÛà¾Û¸ÅÛéïÕõÍÛ¾ÛÛ× ÍÅÛéïõ …¶Ûé ÍÛÁõ¸ÅÛÍÛ ˜ÛÅÛ ÍÛ¾Û›ÛÈÛÛé. 4 

 (b) ¶Ûà˜Ûé¶ÛÛ ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¬Ûà ŠïéõÅÛÛé :  10 

  ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ 

   Z = 5x1 + 3x2 ¶Ûà ¾ÛÐü«Û¾Û Ýïõ¾Û©Û ¾ÛéÇÈÛÛé : 

     x1 + x2 ≤ 2, 

     5x1 + 2x2 ≤ 10, 

     3x1 + 8x2 ≤ 12, 

     x1, x2 ≥ 0 

     …¬ÛÈÛÛ 

 (b) ¶Ûà˜Ûé¶ÛÛ ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¬Ûà ŠïéõÅÛÛé : 10 

  ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ 

   Z = –3x – 2y ¶Ûà ¶ýÛæ¶Û©Û¾Û Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 

     x – y ≤ 1, 

     3x – 2y ≤ 6, 

     x, y ≥ 0 
 

3. (a) ÍÛà¾Û¸ÅÛéïÕõÍÛ¶Ûà Áõà©Û ¾ÛÛ¤éø ¶Ûà˜Ûé¶ÛÛ ¸ÛþùÛé ÍÛ¾Û›ÛÈÛÛé : 4 

  (i) …¸ÛóÛ¸ýÛ ŠïéõÅÛ 

  (ii) …¸ÛóÜ©Û¼Û×ÜµÛ©Û (Unbounded) ŠïéõÅÛ 

     …¬ÛÈÛÛ 

 (a) ³×ù³ù (dual) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠþùÛÐüÁõ¨Û …Û¸Ûà ÍÛ¾Û›ÛÈÛÛé. 4 

 (b) ¶Ûà˜Ûé¶ÛÛ ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¬Ûà ŠïéõÅÛÛé :  10 

  ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ Z = x1 – 2x2 – 3x3 ¶Ûà ¶ýÛæ¶Û©Û¾Û Ýïõ¾Û©Û ¾ÛéÇÈÛÛé : 

     –2x1 + x2 + 3x3 = 2, 

     2x1 + 3x2 + 4x3 = 1, 

     x1, x2, x3 ≥ 0 

      …¬ÛÈÛÛ 
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 (b) ¶Ûà˜Ûé¶ÛÛ ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¬Ûà ŠïéõÅÛÛé : 10 

  ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ Z = 107x1 + x2 + 2x3 ¶Ûà ¾ÛÐü«Û¾Û Ýïõ¾Û©Û ¾ÛéÇÈÛÛé : 

     14x1 + x2 – 6x3 + 3x4 = 7 

     16x1 + x2 – 6x3 ≤ 5 

     3x1 – x2 – x3 ≤ 0 

     x1, x2, x3, x4 ≥ 0 

 

4. (a) ÈÛÛÐü¶Û ÈýÛÈÛÐüÛÁõ ÍÛ¾ÛÍýÛÛ …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûä× ïõÛéÌ¤øïõ¶Ûä× ÈýÛÛ¸Ûïõ ÍÈÛÄõ¸Û ›÷¨ÛÛÈÛÛé. 4 

      …¬ÛÈÛÛ 

 (a) ÈÛÛñ•ÛéÅÛ¶Ûà Áõà©Û¬Ûà ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÈÛÛ¶Ûà ¸Û±ùÜ©Û ÈÛ¨ÛÙÈÛÛé. 4 

 (b) ªÛ¨Û ”Ûé¦øÛ¨Û ïéõ¶®ù¬Ûà ªÛ¨Û ¸ÛóÛé›÷éî¤ø¶ÛÛ Í¬ÛÇ ¾ÛÛ¤éø¶ÛÛ ÜÈÛ©ÛÁõ¨Û ”Û˜ÛÙ ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 10 

¸ÛóÛé›÷éî¤ø Í¬ÛÇ 
”Ûé¦øÛ¨Û ïéõ¶®ù 

A B C 
¸ÛäÁõÈÛ¥øÛé 

I 4 8 8 76 
II 16 24 16 82 
III 8 16 24 77 

›÷ÄõÜÁõýÛÛ©Û 72 102 41  

  ”Û˜ÛÙ ¶ýÛæ¶Û©Û¾Û ïõÁõÈÛÛ ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ ïõÛýÛÙ’õ¾Û¶ÛÛé ˆÌ¤ø©Û¾ÛÕ ŠïéõÅÛ ÉÛÛéµÛÛé. …Û ŠïéõÅÛ¶ÛÛé ¼Ûà›Ûé ÜÈÛïõÅ¸Û 
™öé ? 

…¬ÛÈÛÛ 

 (b) …éïõ ï×õ¸Û¶Ûà¶Ûé ˜ÛÛÁõ ¸ÅÛÛ¶¤ø …¶Ûé ªÛ¨Û ÈÛéÁõÐüÛŠÍÛ ™öé. ¶Ûà˜Ûé¶ÛÛ ïõÛéÌ¤øïõ¾ÛÛ× ŠïéõÅÛ …Û¸ÛéÅÛ ™öé : 10 

ÈÛéÁõÐüÛŠÍÛ 
¸ÅÛÛ¶¤ø 

I II III 
5  3  

A 
 10  9 8
  7  

B 
 10  7 10
1    8 

C 
 11  9  7
4    

D 
 12  14 10

  …Û¸ÛéÅÛ ŠïéõÅÛ ˆÌ¤ø©Û¾ÛÕ ™öé ? ›Ûé ¶ÛÛ ©ÛÛé ˆÌ¤ø©Û¾ÛÕ ŠïéõÅÛ ÉÛÛéµÛÛé. 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé ›÷ÈÛÛ¼Û …Û¸ÛÛé :  14 

 (1) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¾ÛÛ× Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (2) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ¾Ûä”ýÛ µÛÛÁõ¨Û ›÷¨ÛÛÈÛÛé. 

 (3) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø …ÛÅÛé”Û¶Ûà ¸Û±ùÜ©Û îýÛÛÁéõ Ü¶ÛÌºõÇ ›ÛýÛ ™öé ? 

 (4) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ¸ÛóÛ¸ýÛ ŠïéõÅÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (5) ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¾ÛÛ× ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ …¸ÛóÜ©Û¼Û×ÜµÛ©Û ÐüÛéýÛ ™öé ? 

 (6) ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¾ÛÛ× ¾ÛæÇ½Ûæ©Û ˜ÛÅÛÛé ¾ÛÛ¤éø cj – zj ¶Ûà Ýïõ¾Û©ÛÛé ÉÛä× ÐüÛéýÛ ™öé ? 

 (7) ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¾ÛÛ× ÜÈÛïõÅ¸Û ŠïéõÅÛ ïéõÈÛà Áõà©Ûé …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ? 

 (8) ÍÛà¾Û¸ÅÛéïÕõÍÛ (Simplex) ¸Û±ùÜ©Û¾ÛÛ× ïèõÜªÛ¾Û ˜ÛÅÛÛé …é¤øÅÛé ÉÛä× ? 

 (9) ³×ù³ù¶ÛÛé ³×ù³ù ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ÉÛä× ? 

 (10) ›Ûé ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ›Ûé xj …¾ÛýÛÛÙÜþù©Û ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛ ³×ù³ù ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà 

ÍÛ¾ÛÍýÛÛ¾ÛÛ× ©Ûé¶Ûà ÉÛä× …ÍÛÁõ ¬ÛÉÛé ? 

 (11) …ÍÛ¾Û©ÛÛéÅÛ ÈÛÛÐü¶Û ÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ …é¤øÅÛé ÉÛä× ? 

 (12) ÜÈÛïèõ©Û (Degenerate) ÈÛÛÐü¶Û ÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ …é¤øÅÛé ÉÛä× ? 

 (13) ¾ÛÐü«Û¾Û ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ ÍÛ¾ÛÍýÛÛ¶Ûé ¶ýÛæ¶Û©Û¾Û ÈÛÛÐü¶Û ÈýÛÈÛÐüÛÁõ ÍÛ¾ÛÍýÛÛ¾ÛÛ× ïéõÈÛà Áõà©Ûé ºéõÁõÈÛÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé ? 

 (14) šýÛÛÁéõ ¸ÛóÜ©Û¼Û×ÜµÛ©Û ¾ÛÛ•ÛÙ …Û¸ÛéÅÛ ÐüÛéýÛ ©ÛéÈÛÛ ÈÛÛÐü¶Û ÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ ïéõÈÛà Áõà©Ûé 
¾ÛéÇÈÛÉÛÛé ? 

________ 
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Seat No. :  _______________ 
  

TC-123 
April-2013 

B.Com. (Sem.-IV) 
CE-204 (B) : Advance Statistics 

(Statistics – VI) 
 

Time :  3 Hours]  [Max. Marks : 70 
 

Instructions : (1) Only simple calculator is allowed. 
    (2) Statistical tables will be given on request. 

 

1. (a) Explain the following terms : 4 

  (i) Degenerate Solution 

  (ii) Optimum basic feasible solution 

      OR 
 (a) What is Linear Programming ? Give it’s Mathematical form. 4 

 (b) Solve the following L.P.P. using graphical method. 10 
  Maximize  Z = 10x1 + 15x2 

  Subject to the constraints 

     2x1 + x2 ≤ 26, 

     2x1 + 4x2 ≤ 56, 

     –x1 + x2 ≤ 5, 

     x1, x2 ≥ 0 
      OR 
 (b) A television company operates two assembly lines : Line I and II. Each line is used 

to assemble the components of two types of television : colour and standard. The 
expected daily production on each line is as follows : 10 
TV Model Line I Line II 

Colour 3 1 

Standard 1 1 

  The daily running costs for two lines averages to ` 6,000 for line I and ` 4,000 for 
Line II. It is given that the company must produce atleast 24 colour and 16 standard 
TV sets. Determine the number of days the two lines should run to minimize the 
total cost. 
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2. (a) Give the steps of simplex method to solve LPP. 4 

      OR 

 (a) Explain slack and surplus variables in simplex. 4 

 (b) Solve the following LPP using simplex method : 10 

  Maximize  Z = 5x1 + 3x2 

  Subject to the constraints 

     x1 + x2 ≤ 2, 

     5x1 + 2x2 ≤ 10, 

     3x1 + 8x2 ≤ 12, 

     x1, x2 ≥ 0 

     OR 

 (b) Solve the following LPP using simplex method : 10 

  Minimize  Z = –3x – 2y 

  Subject to the constraints 

     x – y ≤ 1, 

     3x – 2y ≤ 6, 

     x, y ≥ 0 

 

3. (a) Explain the following terms in context with simplex method : 4 

  (i) Infeasible Solution 

  (ii) Unbounded Solution 

     OR 

 (a) Explain the meaning of dual LPP with example. 4 

 (b) Solve the following LPP using simplex method  10 

  Minimize  Z = x1 – 2x2 – 3x3 

  Subject to the constraints 

     –2x1 + x2 + 3x3 = 2, 

     2x1 + 3x2 + 4x3 = 1, 

     x1, x2, x3 ≥ 0 

      OR 
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 (b) Solve the following LPP using simplex method : 10 
  Maximize  Z = 107x1 + x2 + 2x3 

  Subject to the constraints 
     14x1 + x2 – 6x3 + 3x4 = 7 

     16x1 + x2 – 6x3 ≤ 5 

     3x1 – x2 – x3 ≤ 0 

     x1, x2, x3, x4, ≥ 0. 

 

4. (a) What is transportation problem ? Give its bracket general form. 4 

      OR 
  Explain Vogel’s method for solving transportation problem. 4 

 (b) The delivery cost of supply unit from three pits of three project locations is as 
follows :   10 

Project Location
Pits 

A B C 
Supply 

I 4 8 8 76 
II 16 24 16 82 
III 8 16 24 77 

Requirements 72 102 41  

  Find the optimum transportation schedule to minimize the cost. Is there an 
alternative solution ? 

OR 

 (b) A company has four plants and three warehouses. The table below has been taken 
from the solution procedure of the transportation problem. 10 

Warehouse 
Plants 

I II III 
5  3  

A 
 10  9 8
  7  

B 
 10  7 10
1    8 

C 
 11  9  7
4    

D 
 12  14 10

  Is this solution optimum ? If not find optimal solution. 
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5. Answer the following questions : 14 

 (1) Define objective function in LPP. 

 (2) State main assumption of LPP. 

 (3) When graphical method to solve LPP fails ? 

 (4) Define feasible solution in LPP. 

 (5) When the solution of LPP is unbounded in simplex method ? 

 (6) What are the values of cj – zj for basic variables in simplex method ? 

 (7) How to identify that there exists an alternative solution in simplex method ? 

 (8) What is artificial variable in simplex method ? 

 (9) What is dual of dual LPP ? 

 (10) If xj of LPP is unrestricted, what will be it’s effect in it’s dual problem ? 

 (11) What is unbalanced transportation problem ? 

 (12) What is degeneracy in transportation problem ? 

 (13) Explain how the profit maximization transportation problem can be converted to an 
equivalent cost minimization transportation problem ? 

 (14) How to solve a transportation problem where a prohibited route is given ? 

_____________ 
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