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IB Chemistry 
 

Topic 1:  Stoichiometry 

        

        Detailed explanation of sub-topics 

       Exam style questions 
 



Topic 1 – Stoichiometric Relationship 
 

Particulate nature of matter 

Element cannot be broken down into simpler substances by any chemical process. The 
smallest part of an element is called an atom. There are just over 100 known elements. 

 

Molecule contains more than one atom of same of different elements combined 
chemically is a fixed ratio. For example O2, H2, CO2 

Compound contains more than one type of elements combined chemically in a fixed 
ratio. For example H2O 

All compounds are molecule but not all molecules are compound e.g. O2 

 

Mixtures 

 A mixture is made up of two or more types of elements and/or compounds 

 These components are not chemically combined and retain their individual 
properties 

 Homogeneous mixture exists when all the components of a mixture may be in the 
same phase.  For example Air 

 Heterogeneous mixture exists when all the components of a mixture may be in 
different phase.  For example a solid and a liquid put together 

 

States of Matter 
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Solid Liquid Gas 

 Fixed volume 

 Fixed shape 

 Cannot be compressed 

 Particles vibrate in fixed 

positions 

 Attractive forces hold 

particles in a close-

packed arrangement 

 Fixed volume 

 Take the shape of 

container – no fixed 

shape 

 Cannot be compressed 

 Forces between particles 

weaker than solids 

 Particles vibrate, rotate 

and translate 

 No fixed volume 

 No-fixed shape – expand 

to occupy the space 

 Can be compressed 

 Forces between particles 

insignificant so zero 

 Particles vibrate, rotate 

and translate faster than 

liquid 

 

Changes in state of matter 

        

 Vaporization is the change of state from liquid to gas which may happen during 
boiling  

 Evaporation is the change of state from liquid to gas which may happen at 
temperatures below the boiling point 

 Sublimation occurs when matter changes state directly from the solid to gas phase 
without becoming a liquid 

 Deposition is the reverse process of sublimation – changing directly from a gas to a 
solid 
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The Mole Concept 

Mole is a unit used for measuring the amount of substance, the same way time is 
measured in seconds (s) 

  1 mole of any element / compound contains  6.02 x 10�� atoms / molecules 

 Mole is represented with a symbol ‘n’ 

 The number , 6.02 x 10��, is called Avogadro number 

 

Skill 1: Converting from number of moles to number of molecules or atoms 

��. �� ��������� = ������ �� �����  �  6.02 � 1023   

 

Example 1: Calculate the number of molecules in 5 moles of SO2 

 

Example 2: Calculate the number of atoms in 2 moles of Fe 

 

 

 

Skill 2: Converting from number of molecules to number of moles 

��. �� ����� =
������ �� ���������

  6.02 � 10��
 

 

Example 3: Calculate the number of moles in 1.204 � 10�� molecules of H2O 

 

 

 

 

Example 4: Calculate the number of moles in 6.02 � 10�� atoms of Zn 
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Skill 3: Converting from molecules to number of atoms 

 There are 5 atoms in CH4 – 1 atom of Carbon (C) and 4 atoms of Hydrogen (H) 

 

Example 5: Calculate the number of atoms in SiO3 

 

 

 

Example 6: Calculate the number of oxygen atoms in 50 molecules of SiO3 

 

 

 

Skill 4: Converting from number of moles to number of atoms 

        Step 1: Convert number of moles into number of molecules 

        Step 2: Multiply number of molecules with number of atoms in 1 molecule 

 

Example 7: Calculate the number of oxygen atoms in 5 moles of SiO3 

1. No. of molecules = 5 x  6.02 × 1023 = 3.1 x 10�� 

2. No of atoms (O)  = (3.1 x 10��) x 3  = 9.3 x 10�� oxygen atoms 

 

Example 8: Calculate the number of silicon atoms in 10 moles of SiO3 

 

 

 

Skill 5: Converting from number of molecules to number of ions 

       Step 1: identify the ions present in the molecule (NaCl = 2 ions, Na� and Cl�) 

       Step 2: Multiply number of molecules with number of ions in 1 molecule 

 

 

 



Example 9: Calculate the number of ions in NH4Cl 

 

 

 

 

Example 10: Calculate the number of ions in 15 molecules CaCl2 

 

 

 

 

Example 11: Calculate the number of ions in 6 moles of Mg (OH)2 

 

 

 

 

 

 

Skill 6: Converting relative masses into number of moles 

Relative atomic mass of an atom is a weighted average of the atomic masses of its 
isotopes and their relative abundances 

 It is given in periodic table 

 It has no unit 

 Its symbol is �� 

 

Relative molecular mass or Relative formula mass is determined by combining the 
relative atomic mass values of the individual atoms or ions 

 For example, molecular mass of H2  is 2.02 (1.01+1.01) 

 It has no units 

 Its symbol is �� 
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Example 12: Calculate the relative molecular mass of NaOH 

Atomic mass of Na + Atomic mass of O + Atomic mass of H = 23+16+1 = 40 

 

Example 13: Calculate the relative molecular mass of CO2 

 

 

Molar mass is defined as the mass of one mole of a substance 

 It has the unit of grams per mole, g mol–1 

 Its symbol is “M” 

 Molar mass is relative molecular mass but written in grams (g) 

 For example, 1 mole of Na is 23g and 1 mole of H2O is 18g 

 

 

 

 

 

 

 

Finding number of moles 

 

No. of moles (n) =
mass of substance

Molar mass
=

�

�
 

 

Example 14: Calculate the number of moles in 46g of Na 
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Example 15: Calculate the number of moles in 9g of H2O 

 

 

 

 

Example 16: Calculate the mass of 10 moles of CO2 

 

 

 

 

 

Skills 7: Determine Empirical and Molecular formula  

 

(1) Calculating percentage composition by mass of a compound 

Step 1: Calculate molecular mass 

               M (CO2) = 44 

Step 2: Percentage composition of carbon (C) 

            % composition of carbon = 
������ ���� �� ������

��������� ���� �� ���
=

��

��
 = 27.3 % 

 

27.3% mass of the compound comes from carbon 

 

Example 17: A compound has 1.8 of oxygen, 0.6g of carbon. Determine the percentage 
composition of each element 
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