% Composition, Empirical Formula and Molecular Formula Worksheet
1. A sample of an unknown compound with a mass of 0.847 g has the following composition:  50.51 % fluorine and 49.49 % iron.  When this compound is decomposed into its elements, what mass of each element would be recovered?

F = 0.4278g
Fe = 0.4192g
2. What is the percent composition of a carbon – oxygen compound, given that a 95.2 g sample of the compound contains 40.8 g of carbon and 54.4 g oxygen?

%C = 42.9%
%O = 57.1%
3. Find the percent composition of a compound that contains 2.63 g of carbon, 0.370 g of hydrogen and 0.580 g of oxygen in a 3. 58 g sample of the compound.
%C = 73.5%

%H = 10.3%
%O = 16.2%
4. What is the percent composition of compound that contains 2.7369 g of chlorine, 0.4116 g of oxygen and 0.7971 g of phosphorus in a 3.9460 g sample of the compound?

%Cl = 69.359%
%O = 10.43%
%P = 20.20%
5. A sample of an unknown compound with a mass of 2.876 g has the following composition:  66.07 % carbon, 6.71 % hydrogen, 4.06 % nitrogen and 23.16 % oxygen.  When this compound is decomposed into its elements, what mass of each element would be recovered?

C = 1.900g
H = 0.193g
N = 0.117g
O = 0.6661g
6. Determine the empirical formula of a compound containing 2.644 g of gold and 0.476 g of chlorine.

Au:Cl = 1:1 = AuCl
7. Determine the empirical formula of a compound containing 0.928 g of gallium and 0.412 g of phosphorus.

Ga:P = 1:1 = GaP
8. Find the empirical formula of a compound, given that the compound is found to be 47.9 % zinc and 52.1 % chlorine by mass.

Zn:Cl = 1:2 = ZnCl2
9. Find the empirical formula of a compound, given that a 48.5 g sample of the compound contains 1.75 g of carbon and 46.75 g of bromine.

C:Br = 1:4 = CBr4
10. Determine the empirical formula of a compound containing 20.23 % aluminum and 79.77 % chlorine.

Al:Cl = 1:3 = AlCl3
11. Find the molecular formula of a compound that contains 42.56 g of palladium and 0.80 g of hydrogen.  The molar mass of the compound is 216.8 g/mol.

EF = PdH2
Multiple = 2
MF = Pd2H4
12. Octane, a compound of hydrogen and carbon, has a molar mass of 114.26 g/mol.  If one mole of the compound contains 18.17 g of hydrogen, what is its molecular formula?

C8H18
13. Find the molecular formula of a compound that contains 30.45 % nitrogen and 69.55 % oxygen.  The molar mass of the compound is 92.02 g/mol.

EF = NO2
Multiple = 2

MF = N2O4
14. Heating copper(II) sulfate pentahydrate will evaporate the water from the crystals, leaving anhydrous copper sulfate, a white powder.  Anhydrous means “without water”.  What mass of anhydrous copper(II) sulfate would be produced by heating 500.0 g of CuSO4·5H2O?

% CuSO4 = 63.92%
% H2O = 36.08%

Mass of anhydrous copper(ii) sulfate = 319.6g
15. Silver metal may be precipitated from a solution of silver nitrate by placing a copper strip into the solution.  What mass of silver nitrate would you dissolve in water in order to get 1.00 g of silver?

%Ag = 63.50%
Mass of AgNO3 = 1.57g
16. The process of manufacturing sulfuric acid begins with the burning of sulfur.  What mass of sulfur would have to be burned in order to produce 1.00 kg of sulfuric acid?

%S = 33.12%
Mass of S = 331.2g
17. Ninhydrin is a compound that reacts with amino acids and proteins to produce a dark-colored complex.  It is used by forensic chemists and detectives to see fingerprints that might otherwise be invisible.  Ninhydrin’s composition is 60.68 % carbon, 3.40% hydrogen and 35.92 % oxygen.  What is the empirical formula?

C:H:O = 9:6:4 = C9H6O4
18. Histamine is a substance that is released by cells in response to injury, infections, stings and materials that cause allergic responses, such as pollen.  Histamine causes dilation of blood vessels and swelling due to accumulation of fluid in the tissues.  People sometimes take antihistamine drugs to counteract the effects of histamine.  A sample of histamine having a mass of 385 mg is composed of 208 mg of carbon, 31 mg of hydrogen and 146 mg of nitrogen.  The molar mass of histamine is 111 g/mol.  What is the molecular formula for histamine?

EF = C5H9N3
Multiple = 1

MF = C5H9N3
