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MOLE CONCEPT – PRACTICE QUESTIONS
1. Copy and complete the following table.

2. Calculate the mass of:
(a) 3.01 x 1026 oxygen atoms (c) 6.0 mol of CO3

2- ions
(b) 6.02 x 1030 bromine molecules (d) O in 200 g of CuSO4·5H2O

[Answer: (a) 8000 g, (b) 1.60 x 109 g, (c) 360 g, (d) 115 g]
3. Calculate the number of atoms in 
(a) 1.0 kg of H2O (b) 1.50 mol of S8 (c) 2.0 dm3 of CH4 at s.t.p.

[Answer: (a) 1.00 x 1026 atoms, (b) 7.23 x 1024 atoms, 2.69 x 1023 atoms]

4. The five isotopes of krypton occur in the following abundances:

Use these data to calculate the relative atomic 
mass of atmospheric krypton.

[Answer: 83.7]

5. Sulphuric acid reacts with ammonia to form ammonium sulphate.
a. Construct a balanced equation for the above reaction.
b. If 1 kg of sulphuric acid and 2 kg of ammonia are mixed together and reacted, what is the maximum mass 
of ammonium sulphate obtained? [Answer to (b): 1.35 x 103 g]

6. Ascorbic acid (vitamin C) is an organic compound containing carbon, hydrogen and oxygen. When 1.00 g 
of ascorbic acid was completely burnt in oxygen, 1.50 g of carbon dioxide and 0.405 g of water were formed.  
Calculate the empirical formula of ascorbic acid and determine its molecular formula if its relative molecular 
mass is 176.

[Answer: E.F = C3H4O3, M.F = C6H8O6]

7. Manganese forms several oxochlorides with higher oxidation states, with the general formula MnOxCly. 
One of these was found to contain the following percentage by mass:

Determine the empirical formula of this oxochloride.
[Answer: MnO2Cl2]

1

Substance Elementary 
particles

Amount of 
substance / mol

Number of 
particles

Argon gas 1.25
Nitrogen gas molecules 1.00 x 1023

Hydrogen chloride gas 0.50
Sodium metal 3.01 x 1024

Calcium phosphate
Ca3(PO4)2

ions 2.30

Relative isotopic mass % abundance
80 2.0
82 12.0
83 12.0
84 57.0
85 17.0

Mn 34.8%
O 20.3%
Cl 44.9%
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8. Chlorophyll, the important green pigment in plants which catalyses the manufacture of sugar from carbon 

dioxide, water and sunlight, has 2.68% by weight of magnesium. Each chlorophyll molecule has one atom of 

magnesium. What is the molar mass of chlorophyll? [Answer: 907 gmol-1]

9. The formula of a complex salt A is [Cu(NH3)x(H2O)y]SO4 and analysis produced the following composition 
by mass: Cu – 24.1%; H – 6.1%; O – 36.4%. Calculate the values of x and y and hence determine the  
percentage by mass of sulphur in A.

[Answer: x = 4, y = 2, 12.2%]

10. Calculate the mass of barium chloride required to react with 10.0 g of iron(III) sulphate to precipitate the 
maximum mass of barium sulphate according to the following equation:

( ) 343422 233 FeClBaSOSOFeBaCl + →+
[Answer: 15.6 g]

11. Calculate the volume of SO2, measured at s.t.p., required to react with 6.0 g of O2, to produce the 
maximum mass of SO3, by the following reaction:
      322 22 SOOSO  →+

[Answer: 8.40 dm3]

12. When 20 cm3 of a gaseous hydrocarbon were completely burnt in an excess of oxygen, 60 cm3 of carbon 
dioxide and 40 cm3 of water vapour were formed, all volumes being measured at the same temperature and 
pressure. What is the molecular formula of the hydrocarbon?

[Answer: C3H4]

13. When 10 cm3 of a gaseous hydrocarbon were exploded with 100 cm3 of oxygen, the residual gas 
occupied 70 cm3. After shaking these residual gases with aqueous sodium hydroxide, the final volume was 
20 cm3. All volumes were measured at room temperature and pressure. Calculate the molecular formula of 
the hydrocarbon.

[Answer: C5H12]
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