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Quantitative chemistry 
• The mole is a measure of the amount of a substance. A mole contains the same number of 

particles as 12.00g of carbon-12. This number is Avogadro’s constant (L): 6.02 ⨉ 1023 particles. 

• Relative atomic mass (Ar) is the weighted mean mass of all the naturally occurring isotopes of an 
element relative to one twelfth the mass of a carbon-12 atom. 

• Relative molecular mass (Mr) is the sum of the relative atomic masses of constituent atoms of a 
molecule. 

• The molar mass is the mass of one mole of a substance (g mol–1).  

• The empirical formula is the simplest whole number ratio of atoms of each element in a particle 
of the substance e.g CH2O. 

• The molecular formula is the actual ratio of atoms of each element in a particle of the substance.  

• To find the empirical formula, we find the masses of elements that combine, then find the 
simplest whole number ratio between the number of moles of each.  

Chemical reactions 

• In most cases, one of the reactants will be in excess. This can be deduced by observing the mole 
ratio from the balanced equation and comparing this to the mole ratio of the reactants.  

• The mole rato is the same as the coefficient ratio in a balanced equation.  

Solutions 

• A solute is a substance which is dissolved (in a solvent). 

• A solvent is a liquid in which something else is dissolved. 

• A solution is a mixture made by dissolving a solute in a solvent. 

• The concentration  is the amount of solute per unit solvent, measured in g dm–3 or  mol dm–3.  

Gases 

• The volume of a gas at constant temperature and pressure is directly proportional to the number of 
moles present.  

• At r.t.p. (25˚C and 1atm), one mole of gas occupies 24dm3. 

• At s.t.p. (standard temp and pressure, 0˚C and 1atm), one mole of gas occupies 22.4dm3. 

• For an ideal gas: 

P = pressure / Pa V = volume / m3  n = number of moles       T = absolute temperature / K 

R = the ideal gas constant !  ≈ 8.31J K−1mol−1

number of particles = moles× L

moles = mass
Mr

V = constant × n

PV = nRT

moles = concentration × volume


