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(revised 6-17-04)
Average Molar Mass Problems Review

(Weighted Gram Atomic Mass)
Refer to the text, page 84.

(2.41) Calculate the average molar mass of carbon in a sample which consists of 98.89% C-12 and 1.11% C-13. 
           The mass of an atom of C-12 is 1.9926 x 10-23 g and that of C-13 is 2.1593 x 10-23 g.
     This problem assumes the answer is in terms of mass per mole.   Notice, the problem, however, is stated in terms of mass per atom.

First, find the average mass of one atom of the element:

   

=  (% 1st isotope/100)·(mass of one atom) + (% 2nd isotope/100)·(mass of one atom)

So,

Average mass per atom of C  =  % · (C-12)     +     % · (C-13)     

              =  (0.9889) · (1.9926 x 10-23 g/atom)   +   (0.0111) · (2.1593 x 10-23 g/atom)





  =  1.9705 x 10-23 g/atom   +   2.3968 x 10-25 g/atom




  =  1.9945 x 10-23 g/ one atom


Second, find the average mass of one mole of atoms of the element:
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(2.43)  Calculate the average molar mass of bromine in a natural sample, which consists of 50.54% Br-79
           (molar mass 78.918 g/mol) and 49.46% Br-81 (molar mass 80.916 g/mol).
     In this problem you can find the average mass of one mole of the element in one step, because each isotope’s molar mass is given; you are immediately given the mass of one mole of atoms for each isotope.
Average mass per mole of Br atoms = 50.54% Br-79  +  49.46% Br-81

Average molar mass Br = (0.5054) · (78.918g/mol)   +   (0.4946) · (80.916 g/mol)




  =  39.885 g/mol   +   40.021 g/mol




  =  79.906 g/mol

Do the following additional problems:

(1)   The abundance of the two isotopes of lithium is 7.42% Li-6 and 92.58% Li-7, and the masses of 

        their atoms are 9.988 x 10-24 g and 1.165 x 10-23 g, respectively.  Determine the average molar 

        mass of a sample of natural lithium.

(2)   Calculate the average molar mass of sulfur in a natural sample, which consists of 95.00% S-32

       (molar mass 31.97 g/mol), 0.80% S-33 (molar mass 32.97 g/mol), and 4.20% S-34

       (molar mass 33.97 g/mol).

(3)   In a typical sample of magnesium, 78.99% of the atoms are Mg-24 (3.983 x 10-23 g/atom), 10.00% 
       are Mg-25 (4.149 x 10-23 g/atom), and 11.01% are Mg-26 (4.315 x 10-23 g/atom).  Calculate the average 

       molar mass of a sample of magnesium.
(4)   Calculate the average molar mass of copper, given that a typical sample consists of 69.17% Cu-63 

       (molar mass 62.94 g/mol) and 30.83% Cu-65 (molar mass 64.93 g/mol).
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