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SESSION 12: CHEMICAL CALCULATIONS 
 

KEY CONCEPTS: 
 Atomic mass and the mole 

 Composition of substances 

 Calculating the amount of substances 

 Stoichiometric calculations 
 

 
TERMINOLOGY 
 
The mole (abbreviation “mol”) is the SI (Standard International) unit for “amount 
of substance” 

Empirical formula of a compound is an expression of the relative number of each 
type of atom in the compound. 

Molecular formula of a compound describes the actual number of atoms of each 
element in a molecule of the compound. 

Stoichiometry is the calculation of the quantities of reactants and products in 
chemical reactions. It is also the numerical relationship between reactants and 
products. 
 

X-PLANATION 
 

Atomic mass and the mole 

Different atoms have different mass because the nucleus of different atoms contain 
different numbers of protons and neutrons. The atomic mass unit is defined on the 
number of particles present in the nucleus. 

The mass of an atom is too small to measure directly so we have a relative mass 
scale based on the number of particles in the nucleus. 

If we want to measure and compare the mass of atoms we need a standard. 12,0g of 
Carbon-12 has been selected as the standard mass. The number of atoms present 
in this sample is called one mole.  

The relative atomic masses of the other elements are shown on the periodic table. 
Samples with the exact mass in grams contain the same number of atoms as 12g of 
carbon-12. They contain one mole of atoms.  

Molar Mass 

The mass of one mole of a substance is called the molar mass (M) of the substance. 
The unit for molar mass is grams per mole or g.mol-1. 

The number of moles (n) present in any sample is equal to the mass of the sample 
(m) divided by the molar mass (M).  n = m ÷ M 

The number of atoms in 12g of carbon-12 (one mole) is 6,022 x 1023
. This special 

number is called Avogadro’s Number (NA). 
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The relationship between number of moles and number of particles present in a 
sample (N) is given by the equation: n = N ÷ NA 

 
Molar Volume 

For gases, one mole of gas occupies 22,4 dm3 at standard temperature and 
pressure. This is called the molar volume (Vm). 

The relationship between number of moles and the volume of a gas at STP (V) is 
given by the equation: n = V ÷Vm 

 

Concentration of a solution 

Molar concentration is equal to the moles of solute that is dissolved in a given 
volume of solution. It is measured in mol.dm-3. The equation defining the relationship 
is C = n ÷ V 
 
Percentage Composition 

This shows the ratio of elements present in a compound as percentages. 

 
X-AMPLE QUESTIONS: 
 
Question 1: 
How many atoms are there in: 
 

a.) 0,5 mol of sodium 
b.) 18g of carbon 
c.) 11,2 dm3 of helium gas at STP 
d.) 4g of MgO 

 
Question 2 

How many moles are there in: 

a.) 70,9g of chlorine gas 

b.) 1,8 x 1024 molecules of CO2 

c.) 5,6 dm3 of methane (CH4) at STP  

d.) a 25cm3 solution of 2,5 mol.dm-3 HCl  
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Question 3 
Calculate the percentage that each element contributes to the overall mass of 
chloro-benzene (C6H5Cl) 
 
Question 4 
CFC’s (chlorofluorocarbons) are one of the gases that contribute to the depletion of 
the ozone layer. A chemist analysed a CFC and found that it contained 58,64% 
chlorine, 31,43% fluorine and 9,93% carbon. What is the empirical formula? 
 
Question 5 
300 cm3 of a 0,1 mol.dm-3 solution of sulphuric acid is added to 200cm3 of a  
0,5 mol.dm-3 solution of sodium hydroxide. 
 
a. Write down a balanced equation for the reaction which takes place 
    when these two solutions are mixed. 
 
b. Calculate the number of moles of sulphuric acid which were added to 
    the sodium hydroxide solution. 
 
c. Is the number of moles of sulphuric acid enough to fully neutralise 
    the sodium hydroxide solution? Support your answer by showing all 
    relevant calculations. 
 

Question 6 
96,2 g sulphur reacts with an unknown quantity of zinc according to the 
following equation: Zn + S  ZnS 
 
a. What mass of zinc will you need for the reaction, if all the sulphur is 
to be used up? 
b. Calculate the theoretical yield for this reaction. 
c. It is found that 275 g of zinc sulphide was produced. Calculate the % 
yield. 
 


