
 

 
  

 

 

 

 

 

 

 
 

 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 

𝑦 
= 0.0569090909 
+  1.2232489177t –  0.0878766234𝑡2

𝑦 = −10.44614286 + 2.27776840𝑡
− 0.0878766234𝑡2



 

 
  

 

 

 

 

 

 

 
 

 

 

                                      

                                      



 

 
  

 

 

 

 

 

 

 
 

 

 

                                      

                                      

                                      

                                      

                                      

                                      

                                      



 

 
  

 

 

 

 

 

 

 
 

 

 



 

 
  

 

 

 

 

 

 

 
 

 

 

[
 
 
 
 
 
 
 
 
   𝟏 𝟔 𝟑𝟔
𝟏 𝟖 𝟔𝟒
𝟏 𝟏𝟎 𝟏𝟎𝟎
𝟏 𝟏𝟐 𝟏𝟒𝟒
𝟏 𝟏𝟑 𝟏𝟔𝟗
𝟏 𝟏𝟒 𝟏𝟗𝟔
𝟏 𝟏𝟔 𝟐𝟓𝟔
𝟏 𝟏𝟖 𝟑𝟐𝟒
𝟏 𝟐𝟎 𝟒𝟎𝟎]

 
 
 
 
 
 
 
 

[
 𝒂 
  𝒃  
 𝒄 

]

[
 
 
 
 
 
 
 
 

𝟎 
 𝟐. 𝟐𝟓 
 𝟑. 𝟒𝟔 
 𝟒. 𝟐𝟔 
 𝟒. 𝟒𝟖 
 𝟒. 𝟏𝟔 
 𝟑. 𝟑𝟓 
 𝟐. 𝟏 
 𝟎  ]

 
 
 
 
 
 
 
 

[
 𝟏     𝟏     𝟏    𝟏    𝟏    𝟏    𝟏    𝟏    𝟏 
 𝟔     𝟖     𝟏𝟎    𝟏𝟐    𝟏𝟑    𝟏𝟒    𝟏𝟔    𝟏𝟖    𝟐𝟎 
𝟑𝟔     𝟔𝟒   𝟏𝟎𝟎   𝟏𝟒𝟒    𝟏𝟔𝟗    𝟏𝟗𝟔    𝟐𝟓𝟔    𝟑𝟐𝟒    𝟒𝟎𝟎     

]

[
 
 
 
 
 
 
 
 
 𝟏 𝟔 𝟑𝟔
𝟏 𝟖 𝟔𝟒
𝟏 𝟏𝟎 𝟏𝟎𝟎
𝟏 𝟏𝟐 𝟏𝟒𝟒
𝟏 𝟏𝟑 𝟏𝟔𝟗
𝟏 𝟏𝟒 𝟏𝟗𝟔
𝟏 𝟏𝟔 𝟐𝟓𝟔
𝟏 𝟏𝟖 𝟑𝟐𝟒
𝟏 𝟐𝟎 𝟒𝟎𝟎]

 
 
 
 
 
 
 
 

[
𝟗 𝟏𝟏𝟕 𝟏𝟔𝟖𝟗

𝟏𝟏𝟕 𝟏𝟔𝟖𝟗 𝟐𝟔𝟑𝟐𝟓
𝟏𝟔𝟖𝟗 𝟐𝟔𝟑𝟐𝟓 𝟒𝟑𝟑𝟔𝟏𝟕

]

       9         117         1689        1       0       0     

     117        1689        26325        0       1       0     

    1689       26325       433617        0       0       1     

    9         117          1689            1       0       0     



 

 
  

 

 

 

 

 

 

 
 

 

 

𝟏

𝟒𝟔𝟓𝟔𝟗𝟔𝟎
[
 𝟑𝟗𝟑𝟕𝟑𝟒𝟖𝟖 − 𝟔𝟐𝟕𝟎𝟐𝟔𝟒 𝟐𝟐𝟕𝟑𝟎𝟒
− 𝟔𝟐𝟕𝟎𝟐𝟔𝟒 𝟏𝟎𝟒𝟗𝟖𝟑𝟐  − 𝟑𝟗𝟑𝟏𝟐 
 𝟐𝟐𝟕𝟑𝟎𝟒   − 𝟑𝟗𝟑𝟏𝟐    𝟏𝟓𝟏𝟐

]

𝟏

𝟒𝟔𝟓𝟔𝟗𝟔𝟎
[
 𝟑𝟗𝟑𝟕𝟑𝟒𝟖𝟖 − 𝟔𝟐𝟕𝟎𝟐𝟔𝟒 𝟐𝟐𝟕𝟑𝟎𝟒
− 𝟔𝟐𝟕𝟎𝟐𝟔𝟒 𝟏𝟎𝟒𝟗𝟖𝟑𝟐  − 𝟑𝟗𝟑𝟏𝟐 
 𝟐𝟐𝟕𝟑𝟎𝟒   − 𝟑𝟗𝟑𝟏𝟐    𝟏𝟓𝟏𝟐

] [
 𝟏     𝟏     𝟏    𝟏    𝟏    𝟏    𝟏    𝟏    𝟏 
 𝟔     𝟖     𝟏𝟎    𝟏𝟐    𝟏𝟑    𝟏𝟒    𝟏𝟔    𝟏𝟖    𝟐𝟎 
𝟑𝟔     𝟔𝟒   𝟏𝟎𝟎   𝟏𝟒𝟒    𝟏𝟔𝟗    𝟏𝟗𝟔    𝟐𝟓𝟔    𝟑𝟐𝟒    𝟒𝟎𝟎     

]

[
 𝟐. 𝟏𝟑𝟑𝟑  𝟎. 𝟖𝟎𝟕𝟏  −𝟎. 𝟏𝟐𝟖𝟓   −𝟎. 𝟔𝟕𝟑𝟖 −𝟎. 𝟖𝟎𝟎𝟎 −𝟎. 𝟖𝟐𝟖𝟓   −𝟎. 𝟓𝟗𝟐𝟖  𝟎. 𝟎𝟑𝟑𝟑  𝟏. 𝟎𝟓𝟎𝟎

 −𝟎. 𝟐𝟗𝟕𝟕     −𝟎. 𝟎𝟖𝟑𝟐𝟐     𝟎. 𝟎𝟔𝟑𝟕𝟒   𝟎. 𝟏𝟒𝟑𝟏     𝟎. 𝟏𝟓𝟕𝟓    𝟎. 𝟏𝟓𝟓𝟎     𝟎. 𝟎𝟗𝟗𝟒    −𝟎. 𝟎𝟐𝟑𝟕  −𝟎. 𝟐𝟏𝟒𝟑 
𝟎. 𝟎𝟎𝟗𝟖    𝟎. 𝟎𝟎𝟐𝟎    −𝟎.𝟎𝟎𝟑𝟏  −𝟎. 𝟎𝟎𝟓𝟕   −𝟎. 𝟎𝟎𝟔𝟎   −𝟎. 𝟎𝟎𝟓𝟕  −𝟎. 𝟎𝟎𝟑𝟏  𝟎. 𝟎𝟎𝟐𝟎   𝟎. 𝟎𝟎𝟗𝟖 

]

    0        1512         39312         -117       9       0     

    0       39312       1049832        -1689       0       9     

   13608          0       -2045736         15201        -1053           0     

       0       1512         39312          -117            9           0     

       0          0       41912640        2045736       -353808       13608     

    570347205120                 0              0        4822149822336       -767931772608       27838375488     

 
            

             0    
  

  63371911680    
         

          0    
     

    -85325752512    
     

     14286113856    
    

    -534957696    
 

 
              

             0    
             0       41912640              2045736             -353808             13608     



 

 
  

 

 

 

 

 

 

 
 

 

 
[

 𝟐. 𝟏𝟑𝟑𝟑  𝟎. 𝟖𝟎𝟕𝟏  −𝟎. 𝟏𝟐𝟖𝟓   −𝟎. 𝟔𝟕𝟑𝟖 −𝟎. 𝟖𝟎𝟎𝟎 −𝟎. 𝟖𝟐𝟖𝟓   −𝟎.𝟓𝟗𝟐𝟖  𝟎. 𝟎𝟑𝟑𝟑  𝟏. 𝟎𝟓𝟎𝟎
 −𝟎. 𝟐𝟗𝟕𝟕     −𝟎.𝟎𝟖𝟑𝟐𝟐     𝟎. 𝟎𝟔𝟑𝟕𝟒   𝟎. 𝟏𝟒𝟑𝟏     𝟎. 𝟏𝟓𝟕𝟓    𝟎. 𝟏𝟓𝟓𝟎     𝟎. 𝟎𝟗𝟗𝟒    −𝟎. 𝟎𝟐𝟑𝟕  −𝟎. 𝟐𝟏𝟒𝟑 
𝟎. 𝟎𝟎𝟗𝟖    𝟎. 𝟎𝟎𝟐𝟎    −𝟎. 𝟎𝟎𝟑𝟏  −𝟎. 𝟎𝟎𝟓𝟕   −𝟎. 𝟎𝟎𝟔𝟎   −𝟎. 𝟎𝟎𝟓𝟕  −𝟎. 𝟎𝟎𝟑𝟏  𝟎. 𝟎𝟎𝟐𝟎   𝟎. 𝟎𝟎𝟗𝟖 

]

[
 
 
 
 
 
 
 
 

𝟎 
 𝟐. 𝟐𝟓 
 𝟑. 𝟒𝟔 
 𝟒. 𝟐𝟔 
 𝟒. 𝟒𝟖 
 𝟒. 𝟏𝟔 
 𝟑. 𝟑𝟓 
 𝟐. 𝟏 
 𝟎  ]

 
 
 
 
 
 
 
 

[
  −𝟏𝟎. 𝟒𝟒𝟔𝟏𝟒𝟐𝟖𝟔 
   𝟐. 𝟐𝟕𝟕𝟕𝟔𝟖𝟒𝟎 
 −𝟎. 𝟎𝟖𝟕𝟖𝟕𝟔𝟔𝟐

]

𝑦 = −10.44614286 + 2.27776840𝑡 − 0.0878766234𝑡2

𝑦 = −10.44614286 + 2.27776840𝑡 − 0.0878766234𝑡2



 

 
  

 

 

 

 

 

 

 
 

 

 

−𝟏𝟎. 𝟒𝟒𝟔𝟏𝟒𝟐𝟖𝟔 +  𝟐. 𝟐𝟕𝟕𝟕𝟔𝟖𝟒𝟎 𝒕 –  𝟎. 𝟎𝟖𝟕𝟖𝟕𝟔𝟔𝟐𝟑𝟒𝒕𝟐   

∫ −𝟏𝟎. 𝟒𝟒𝟔𝟏𝟒𝟐𝟖𝟔 +  𝟐. 𝟐𝟕𝟕𝟕𝟔𝟖𝟒𝟎 𝒕 –  𝟎. 𝟎𝟖𝟕𝟖𝟕𝟔𝟔𝟐𝟑𝟒𝒕𝟐  𝒅𝒕
𝟏𝟗.𝟗𝟔𝟔𝟒𝟒𝟎

𝟓.𝟗𝟓𝟑𝟔𝟑𝟐

𝒎

𝒔
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𝒎
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𝒎
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𝒔
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λ

2𝐶4𝐻10 + 13𝑂2 → 8𝐶𝑂2 + 10𝐻2𝑂

𝑃.𝑀. 𝐶4𝐻10 = 4(12.0107) + 10(1.00794) = 58.1222 𝑢𝑚𝑎 → 1 𝑚𝑜𝑙 𝑑𝑒 𝐶4𝐻10

𝑃. 𝑀. 𝑂2 = 2(15.9994) = 31.9988 𝑢𝑚𝑎 → 1 𝑚𝑜𝑙 𝑑𝑒 𝑂2

𝑃. 𝑀. 𝐶𝑂2 = 12.0107 + 2(15.9994) = 44.0095 𝑢𝑚𝑎 →  1 𝑚𝑜𝑙 𝑑𝑒 𝐶𝑂2

𝑃.𝑀.𝐻2𝑂 = 2(1.00794) + 15.9994 = 18.01528 𝑢𝑚𝑎 → 1 𝑚𝑜𝑙 𝑑𝑒 𝐻2𝑂

1 𝑘𝑔 = 1.85 𝐿 1 𝐿 = 6.98 𝑘𝑊ℎ

50 𝑘𝑊ℎ (
1 𝐿 𝑑𝑒 𝐶4𝐻10

6.98 𝑘𝑊ℎ
)(

1 𝑘𝑔 𝑑𝑒 𝐶4𝐻10

1.85 𝐿 𝑑𝑒 𝐶4𝐻10
) (

1000 𝑔 𝑑𝑒 𝐶4𝐻10

1 𝑘𝑔 𝑑𝑒 𝐶4𝐻10
) = 3,872.0669 𝑔 𝑑𝑒 𝐶4𝐻10

3,872.0669 𝑔 𝑑𝑒 𝐶4𝐻10 (
1 𝑚𝑜𝑙 𝑑𝑒 𝐶4𝐻10

58.1222 𝑔 𝑑𝑒 𝐶4𝐻10
)(

8 𝑚𝑜𝑙𝑒𝑠 𝑑𝑒 𝐶𝑂2

2 𝑚𝑜𝑙 𝑑𝑒 𝐶4𝐻10
)(

44.0095 𝑔 𝑑𝑒 𝐶𝑂2

1 𝑚𝑜𝑙 𝑑𝑒 𝐶𝑂2
) = 11,727.5484 𝑔 𝑑𝑒 𝐶𝑂2

= 11.7275484 𝑘𝑔 𝑑𝑒 𝐶𝑂2

11.7275484 𝑘𝑔 𝑑𝑒 𝐶𝑂2


