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𝐸𝐸 =
∆𝜎𝜎
∆𝜀𝜀  

∆𝜎𝜎 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑜𝑜 
∆𝜀𝜀 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑛𝑛 
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𝛽𝛽 = [𝑍𝑍%𝑌𝑌' + 𝑛𝑛𝑍𝑍%𝑌𝑌* + (𝑍𝑍, − 𝑍𝑍%)𝑌𝑌*] − ℎ1𝑌𝑌* 

𝑌𝑌" = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃	𝑑𝑑𝑑𝑑𝑑𝑑	𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	𝑠𝑠𝑠𝑠𝑠𝑠𝑜𝑜 
𝑛𝑛 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃	𝑑𝑑𝑑𝑑𝑑𝑑	𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝑌𝑌2 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃	𝑑𝑑𝑑𝑑𝑑𝑑	𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
𝑍𝑍6 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣	𝑑𝑑𝑑𝑑𝑑𝑑	𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	𝑒𝑒𝑒𝑒	𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 
𝑍𝑍; = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣	𝑑𝑑𝑑𝑑	𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎	𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠	𝑒𝑒𝑒𝑒	𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 
ℎ= = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	ℎ𝑖𝑖𝑖𝑖𝑖𝑖á𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 

𝑖𝑖 ≥
𝑌𝑌$ + 𝑛𝑛𝑌𝑌'

𝑌𝑌'
− 1 

𝑖𝑖 =
ℎ$ − 𝑍𝑍'
𝑍𝑍(

 

𝑖𝑖 
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       Ensayo 1 Ensayo 2 Ensayo 3 
Yd 3 kg 4 kg 5,5 kg 
N 0,001 cm 0,001 cm 0,001 cm 
Yw 1 g/cm" 1 g/cm" 1 g/cm" 
	𝒁𝒁𝟏𝟏 3,2 cm 4,2 cm 5,8 cm 
 𝒁𝒁𝟐𝟐 12,6 cm 11,5 cm 9 cm 
hp 100 cm 100 cm 100 cm 

 

 Ensayo 4 Ensayo 5 
Yd 5 kg 5,5 kg 
N 7,5 cm 8 cm 
Yw 1 g/cm" 1 g/cm" 
  𝐙𝐙𝟏𝟏 5,8 cm 5,8 cm 
 𝐙𝐙𝟐𝟐 9 cm 9 cm 
hp 100 cm 100 cm 

 

 

𝛽𝛽" = [𝑍𝑍"𝑌𝑌' + 𝑛𝑛𝑍𝑍"𝑌𝑌* + (𝑍𝑍, − 𝑍𝑍")𝑌𝑌*] − ℎ1𝑌𝑌* = −80,9968	𝑃𝑃. 
 
𝛽𝛽, = −75,8958	𝑃𝑃. 
𝛽𝛽< = −64,8942	𝑃𝑃. 
𝛽𝛽? = 68,600	𝑃𝑃. 
𝛽𝛽@ = 74,400	𝑃𝑃. 

𝑠𝑠 = 100 𝑛𝑛 = 

𝑖𝑖" =
ℎ% − 𝑍𝑍(
𝑍𝑍"

= 27,3125 

 
𝑖𝑖( = 21,0743 
𝑖𝑖1 = 15,68965 
𝑖𝑖5 = −0,327586 
𝑖𝑖6 = −0,327586 
 

 

𝑖𝑖" =
ℎ% − 𝑍𝑍(
𝑍𝑍"

= 27,3125 

 
𝑖𝑖( = 21,0743 
𝑖𝑖1 = 15,68965 
𝑖𝑖5 = −0,327586 
𝑖𝑖6 = −0,327586 
 

 

𝑖𝑖" ≥
𝑌𝑌% + 𝑛𝑛𝑌𝑌(

𝑌𝑌(
− 1 = 2,001 

 
𝑖𝑖/ ≥ 3,001 
𝑖𝑖1 ≥ 4,501 
𝑖𝑖4 ≥ 11,5 
𝑖𝑖5 ≥ 12,5 

𝑖𝑖" ≥
𝑌𝑌% + 𝑛𝑛𝑌𝑌(

𝑌𝑌(
− 1 = 2,001 

 
𝑖𝑖/ ≥ 3,001 
𝑖𝑖1 ≥ 4,501 
𝑖𝑖4 ≥ 11,5 
𝑖𝑖5 ≥ 12,5 
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𝑅𝑅 = 0.9997. 
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