Aluminum Foil Lab – Example of Data and Calculations.

Data
:  

Length of Al foil  first place:  15.40 cm

Length of Al foil  second place:  15.50 cm


Length of Al foil  third place:  15.40 cm

Width of Al foil  first place:  13.10 cm

Width of Al foil  second place:  13.00  cm


Width of Al foil  third place:  12.90 cm


Mass of Al foil    0.809 grams

Density of 1 Al atom   2.70g/cm3

Radius of 1 Al atom   1.43 x 10-8cm



Calculations:
Average length of Al sheet
  



=  (1st recorded length) + (2nd recorded len.) + (3rd recorded len.)







3




=  15.40cm + 15.50cm + 15.40cm
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= 15.4333 cm  = 15.43 cm
Average width of Al sheet




= (1st recorded width ) + (2nd recorded width.) + (3rd recorded width)
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= 13.10cm + 13.00cm + 12.90cm
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= 13.00cm

Volume of Al sheet    =   (M / D)



=   0.809g 



    2.70g/cm3



= 0.29962 cm3  =  0.300 cm3
Thickness of Al sheet = l x w x h 


        H = thickness = V / (L x W)



=          ____.300cm3





            (15.43cm x 13.00)



=    .0014956  =   0.00150cm
Number of atoms in thickness of Al sheet



Thickness of Al sheet / diameter of 1 Al atom = number of atoms in thickness
             1.50 x 10-3 cm 
      2.86 x 10-8 cm/atom      =   5.2447 x 104  =5.24 x 104 atoms
Volume of a sphere    =    4 ( () r3



  3

Volume of 1 Al atom =    4 (  (1.43 x 10-8 cm)3



  3




=    4    (  (2.92 x 10-24 cm3)



      3




= 1.22 x 10-23 cm3
Number of atoms in Sheet


= (volume of sheet)

   (volume of 1 Al atom)


= ___.300 cm3_____


    1.22 x 10-23 cm3


= 2.45 x 1022 atoms Al

Moles of Al in sheet calculated by atoms


= (number of atoms in sheet)  x  __1 mole Al atoms






   6.02 x 1023 atoms Al


= 2.45 x 1022 atoms Al x __1 mole Al atoms





  6.02 x 1023 atoms Al


= .0407 moles atoms Al

Moles of Al in sheet calculated by mass

= (mass of sheet) x  1 mole Al____



      (molar mass Al)


= .809 g Al  x   1 mole Al____




  26.98 g Al


= 0.0300 mole Al

�  Note that this student has included all the measurements made, recorded all measurements with the correct number of significant figures based on the instrument used and used units for every number.


�This data is presented in a well labeled list.


�Note that this student has given the formula, then showed the substitutions and then the answer.  The intermediate work has the correct units as well as the answer.  The final answer is given with the correct number of significant figures based on the original data used in the calculations.  The arithmetic is done correctly.





