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REVIEW PROBLEMS FOR TEST 

 

A. For the following questions, decide whether the following substances would be classified as an 

atom, molecule, or formula unit. 

 

1. H2O _____molecule _______ 

 

2. NaCl _____formula unit ____ 

 

3. Mg(NO3)2   __formula unit ____ 

 

4. Ca      _______atom_______ 

 

B. Given the following molecular formulas, what are the corresponding empirical formulas 

 

1. Sodium Peroxide Na2O2  _____ NaO_______ 

 

2. Acetylene  C2H2  _______ CH______ 

 

3. Terephthalic Acid C8H6O4 _____ C4H3O2_____ 

 

4. Dinitrogen Tetroxide N2O4  ______ NO2_______ 

 

C. Solve the following problems. 

 

1. Calculate the percent of phosphorus in barium phosphate.  How many grams of 

phosphorus can be found in 63 g of Barium phosphate? 

 

Ba3(PO4)2            Ba3 = 411.99  +  P2 61.94 + O8 128.00  =  601.93 g/mole Ba3(PO4)2 

 

            P2 61.94    = 10.29% of P in BaPO4             63 g x  0.1029 = 6.482846843 g 

                601.93 

6.5 g of P in 63 g of Ba3(PO4)2 

 



2. Cobalt is a metal that is added to steel to improve its resistance to corrosion.  Calculate 

both the number of moles and the mass of a sample of cobalt containing 5.00 x 10 
20

 

atoms. 
 

              5.00 x 10 
20

 atoms of Co      1 mole           58.93 grams   =  0.04894518 grams 

                                                           6.02 x 10
23

          1 mole 
 

0.049 grams of Co 
 

3. Isopentyl acetate (C7H14O2), the compound responsible for the scent of bananas, can be 

produced commercially.  Interestingly, bees release about 1 µg of this compound when 

they sting, in order to attract other bees to join the attack.  How many molecules of 

isopentyl acetate are released in a typical bee sting?  How many carbon atoms are 

present? 
 

1 µg of C7H14O2     1 gram     1 mole     6.02 x 10
23

  = 4.6 x 10
15

 molecules 

                              1 x 10
6
 µg 130.21 g     1 mol 

There are 4.6 x 10
15

 molecules and there are 7 C atoms in each molecule so  7 

x 4.6 x 10
15

 molecules  = 3.23 x 10
16

 molecules 

 

4. Carvone is a substance that occurs in two forms having different arrangements of the 

atoms, but the same molecular formula.  One type of carvone gives caraway seeds their 

characteristic smell, and the other type is responsible for the smell of spearmint oil.  

Analysis of carvone gave the following percentages:  C – 79.967%;  H – 9.939% ; O – 

10.650%.  Determine the empirical formula for carvone. 

5.  

C – 79.967% = 79.967 g x 1 mol/12.01 g =  6.658368027 mol /0.665625 mol = 10 

H – 9.939%  = 9.939 g x 1 mol/ 1.01 g  =  9.840594059 mol /0.665625 mol = 14.8 

O – 10.650% = 10.650g  x  1 mol/ 16.00 g = 0.665625 mol /0.665625 mol =       1 
 

C10H15O 



 

6. Dichloroethane is a compound used as an additive to gasoline to help prevent knocking 

in engines.  Analysis of this compound found that it contains  

71.65% Cl; 24.27% C; and 4.07% H.  Its molecular mass was found to be 98.96 g/mol.  

Determine both the empirical and molecular formulas for dichloroethane. 

 

Cl  – 71.65%  = 71.65 g x 1 mol / 35.45 g = 2.0211 mol / 2.0208 mol = 1 

C – 24.27%   = 24.27 g x 1 mol / 12.01 g =  2.0208 mol / 2.0208 mol = 1 

H –  4.07%    = 4.07 g x 1 mol / 1.01 g =  4.0297 mol / 2.0208 mol = 2 

 The E.F. is CH2Cl    The E.F. mass is 49.48 g/mol therefore the molecular 

mass 98.96/ 49.48  = 2 so the molecular formula is 2(CH2Cl) = C2H4Cl2  

The Empirical Formula is CH2Cl 

The Molecular Formula is C2H4Cl2 

 

 

 

7. What is the percent by mass of water in CuSO4 
.
 5 H2O? 

 

Cu –  63.55 g/mol 

S –    32.01 g/mol 

04 –   64.00 g/mol 

5H2O –  90.10 g/mol 

 249.72 g/mol 

 

The percentage of water by mass would be     90.10 g/mol   x 100 = 36.08% 

  249.72 g/mol 


