
Honors Chemistry I

Mole Concept Problem Set #2

Solution Set

1. How many iron atoms are in 1.00 gram of iron, Fe?


1.00 g Fe ( 1 mol Fe / 55.8 g. Fe) ( 6.02 x 1023 atoms Fe / 1 mol Fe)  = 1.09 x 1022 atoms Fe
2. What is the formula weight (same as molecular weight) of sodium carbonate?   Na2CO3

2(23.0)  +  12.0  +  3(16.0)  = 106.0 g/mole
3.  How many grams of chlorine are in 0.250 mole of carbon tetrachloride?


0.250 mol cpd. ( 4 mol Cl / 1 mol cpd) ( 35.5 g Cl / 1 mol Cl) =  35.5 g Cl
4.   A sample of a chemical compound was analyzed and found to contain 5.60 g. of nitrogen and 12.80 g. of oxygen. The molecular weight was determined to be 138.0 g/mole. What is the true, or molecular, formula?

      N (5.60 g / 14.0 g/mol) = 0.400 mol N ;   O (12.80 g / 16.0 g/mol) = 0.800 mol O


emp. formula = N:O = 0.400 : 0.800 => 1:2  => NO2    M.Wt = 46 g/mol


138.0 g/mol / 46 g/mol  = 3 =>   (NO2) x 3  => N3O6


5.  How many ions are there in 6.00 grams of sodium oxalate?  Na2C2O4

6.00 g. cpd. ( 1 mol cpd / 134.0 g/mol)( 3 mol ions / 1 mol cpd)( 6.02 x 1023 ions / 1 mol ions)  

        =   8.09 x 1022 ions

6.  4.22 x 10-3 moles of ferric oxide contain how many total ions?  Fe2O3

4.22 x 10-3 moles cpd. ( 5 mol ions / 1 mol cpd.)( 6.02 x 1023 ions / 1 mol ions) 

        =   1.27 x 1022 ions   
7.  How many moles of oxygen are in 96.0 grams of perchloric acid?  HClO4
     96.0 g cpd ( 1 mol cpd. / 100.5 g cpd.) ( 4 mol O / 1 mol cpd.) =   3.82 mol oxygen
8(a).  Tetraethyl lead Pb(C2H5)4 used to be one of the additives in regular gasoline. What is the percentage of metal in this compound?


207.2 g

            -------------------------------  x 100   =   (207.2 / 323.2) x 100  = 64.11%
         207. 2 g + 8(12.0) + 20(1.0)

8(b).   How many carbon atoms are in 1.00 gram of this compound?


  1.00 g cpd. ( 1 mol. cpd. / 323.2 g cpd) (8 mol C / 1 mol cpd.) ( 6.02 x 1023 ions / 1 mol ions)

         = 1.49 x 1022 atoms of C
8(c).   How many moles of metal can be extracted from 1.00 ton of the compound?

   1.00 ton cpd.(2000 lbs. cpd/1 ton cpd)(453.6g. cpd/1 lb.cpd)(1 mol cpd/323.2g cpd)(1 mol Pb/1 mol cpd)

9.  
If a solution contains 77.7 grams of hydrogen chloride gas dissolved in enough water to make 500.0 ml of the acid solution, what is the molarity of the solution?  

        (77.7 g HCl / 36.5 g/mol) / 0.500 L  = 4.26 M

10. 
How many grams of sodium carbonate need to be added to water to make 3.00 liters of a 0.455 M solution? (Ignore the volume of the salt.) [See question #2 for the formula weight of sodium carbonate.]


3.00 L (0.455 mol / 1 L) ( 106.0 g / 1 mol)  = 145 g cpd

