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Chapter 6 Molar Mass 



   The contents of a sample containing large numbers of small, identical objects can be counted rapidly and reliably by determining the mass of the sample and the mass of each individual object. For example, since all pennies from a given year are identical in mass (within a few milligrams to allow for wear), samples of pennies can be counted as follows: a roll of 50 pennies is assembled and the mass of the roll is determined. Therefore, the number of pennies needed to make up a roll is found by mass rather than by counting out individual pennies. Enough aspirin tablets to fill a bottle of 100, 500 or any amount can be ‘counted’ in the same way-by measuring their mass. You certainly did not think that people actually counted out 250 aspirin tablets and placed them in a bottle did you? Chemists have developed a somewhat similar method for counting large numbers of molecules or atoms through determining mass.

Relationships using Cu as an example:


1 Cu atom has a mass of 63.5 amu (atomic mass units)

            6.023 x 10 23 Cu atoms has a mass of 63.5 grams

            1 mole of Cu atoms has a mass of 63.5 grams

   1 mole of anything (Cu, aspirin...) = 6.023 x 10 23 number of anything (Cu, aspirin...)

Sample Problem Type I    How many moles of atoms are there in 25.0 grams of sodium? Solution     The conversion factor use is    1 mole of Na





        23.0 g Na


25.0 g Na  x  1 mole Na  = 1.09 moles of Na



          23.0 g Na

Does the answer make sense? From the periodic table we can see that 1 mole of Na will have a mass of 23.0 grams. Since we are starting with 25.0 g Na (slightly greater than 23.0 g), our answer should be slightly greater than 1 mole.

Sample Problem Type II    What is the mass of 1.09 moles of Na? 

Solution     The conversion factor we use is    23.0 g Na





           1 mole of Na


1.09 moles Na  x  23.0 g Na  = 25.0 g of Na



                1 mole Na

Does the answer make sense? From the periodic table we can see that 1 mole of Na would have a mass of 23.0 grams and since we are starting out with slightly greater than 1 mole of Na (we are starting out with 1.09 moles of Na) the mass in grams of the Na will be slightly greater than 23.0 grams.

Sample Problem Type III    What is the mass of  4.20 x 10 22 atoms of phosphorus? 

Solution     The conversion factors used are  1 mole of phosphorus   &    31.0 g P






               6.02 x 10 23 atoms
         1 mole P

  4.02 x 10 22 P atoms   x   1 mole of P       x       31.0 g P    =    2.16 g P




 6.02 x 10 23 atoms          1 mole P

Sample Problem Type IV    How many atoms are there in 5.00g copper?

Solution     The conversion factors used are 1 mole Cu     &    6.02 x 10 23 atoms     






            63.5 g Cu                 1 mole Cu

  5.00 g Cu   x   1 mole Cu   x  6.02 x 10 23 atoms     = 4.74 x 10 22 Cu atoms


             63.5 g Cu            1 mole Cu

1) What is the mass of 1.75 moles of potassium chloride?

2) How many moles are represented by 5.01 grams of ammonium sulfide?

3) A silver bracelet weighs 12 g. How many silver atoms are found in the bracelet?

4) How many moles are represented by 42.0 grams of aluminum oxide?

5) How many molecules are represented by 1.50 moles of dinitrogen trioxide?

6) How many moles of iron are represented by 7.50 x 10 12 iron atoms?

7) What is the mass of 6.25 x 10 20 copper II sulfate molecules?

8) Convert 1.35 x 10 -2 atoms of lead to moles of lead. Then determine the mass in g.


