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This bridging course will provide you with a mixture of 
information about A-level Chemistry’s fundamental topics, 
and what to expect from the course, as well as key work to 
complete.  
 
Students who are expecting to study Chemistry at A-level, and 
are likely to meet the entry requirements, must complete the 
bridging course fully and thoroughly, to the best of their 
ability. You should complete all work on paper and keep it in 
a file, in an ordered way. You will submit it to your teacher in 
September.  
 
All of the work will be reviewed, and selected work will be 
formally assessed, and you will be given feedback on it. This 
work will be signalled to you. If you do not have access to the 
internet, please contact the school and appropriate resources 
will be sent to you.  
 
If you are thinking about studying Chemistry at A-level you 
should attempt this work to see whether or not you think 
studying a subject like this is right for you. If you later decide 
to study Chemistry, you must ensure you complete this work 
in full. This work should be completed after you have read and 
completed the Study Skills work that all of Year 12 should 
complete.  
  
 

WEEK 1 
Contents  
2.1 Atoms and Isotopes 
2.2 Ions 
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 Course outline 
 

Assessment overview of A – level Chemistry 

Content is in six modules: 
Module 1 – Development of practical skills in chemistry 
Module 2 – Foundations in chemistry 
Module 3 – Periodic table and energy 
Module 4 – Core organic chemistry 
Module 5 – Physical chemistry and transition elements 
Module 6 – Organic chemistry and analysis 
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Component Marks Duration Weighting insert text 

Periodic 
table, 

elements 
and physical 

chemistry 
(01) 

100 2 hour 15 
mins 

37% Assesses content from 
modules 1, 2, 3 and 5 

Synthesis 
and 

analytical 
techniques 

(02) 

100 2 hour 15 
mins 

37% Assesses content from 
modules 1, 2, 4 and 6 

Unified 
chemistry 

(03) 

70 1 hour 30 
minute 

26% Assesses content from all 
modules (1 to 6) 

Practical 
endorsement 
in chemistry 

(04) 

- - - Non-exam assessment 

All components include synoptic assessment. 
Students must complete all components (01, 02, 03, and 04) to be 
awarded the OCR A Level in Chemistry A. 
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 The course in Year 12 will follow Scheme of Work as set 
out below (this leads onto Y13 work): 
Assessment overview Y12 Chemistry 

Content is in four modules: 
Module 1 – Development of practical skills in chemistry 
Module 2 – Foundations in chemistry 
Module 3 – Periodic table and energy 
Module 4 – Core organic chemistry 

Component Marks Duration Weighting insert text 

Breadth in chemistry 
(01) 

70 1 hour 30 
mins 

50% Assesses 
content 
from all 
four 
modules 

Depth in chemistry 
(02) 

70 1 hour 30 
mins 

50% Assesses 
content 
from all 
four 
modules 

 
Both components include synoptic assessment. 
Students will complete the TWO exam papers in Chemistry at the end of 
Year 12 as a MOCK EXAM to gauge the students’ progress in their first 
year of study. 
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 Content overview 

The four modules are each divided into key topics: 
Module 1: Development of practical skills in chemistry 

Practical skills assessed in a written examination 
 

Module 2: Foundations in chemistry 

Atoms, compounds, molecules and equations 
Amount of substance 
Acid–base and redox reactions 
Electrons, bonding and structure 
 

Module 3: Periodic table and energy 

The periodic table and periodicity 
Group 2 and the halogens 
Qualitative analysis 
Enthalpy changes 
Reaction rates and equilibrium (qualitative) 
 

Module 4: Core organic chemistry 

Basic concepts 
Hydrocarbons 
Alcohols and haloalkanes 
Organic synthesis 
Analytical techniques (IR and MS) 
Practical activities are embedded throughout the course to encourage 
practical activities in the laboratory, enhancing students’ understanding of 
chemical theory and practical skills. 
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WEEK 1 
Contents  
3.2.1.1 Constituents of the Atom 
3.2.1.2 Stable and Unstable Nuclei 
3.2.1.4 Particle Interactions 
 
 

Aim 
In this bridging course, we will outline the basic principles of key topics 
covered in Year 12 Chemistry.  
 
In each topic, we will start by reviewing the understanding which you 
gained in GCSE Chemistry and apply it to more advanced applications 
found in A-Level Chemistry.  
 
This is not a comprehensive overview of the A-Level Chemistry 
specification, rather a taster on what is covered throughout the course.  
 

This bridging course should give you an experience of the level you will 
be expected to study at, at the start of Year 12 Important 
Please remember to look after your own wellbeing as you work through 
this bridging course.  
Please take regular breaks as you go through this work. 
This work should take approximately 5 hours, so should not be 
completed in one sitting. Do not worry if you cannot complete all of the 
exercise’s set. Use them, with the appropriate mark scheme provided, 
to judge how well you understand a topic 
Do not worry or panic if there is something challenging or which you do 
not understand at first. This is completely normal. 

WEEK 3: AMOUNT OF SUBSTANCE 
[MOLAR CALCULATIONS] 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 3 Amount of Substances  8 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instructions 
The content that will be covered in this part of the course is mainly an 
extension of GCSE Chemistry Quantitative Chemistry work related to 
Topic 3 from the GCSE course. 
There will be 1x PowerPoint booklet (see below) which will take you 
through Amount of substances [molar calculations]. COMPLETE THE 
POWERPOINT WORK BOOK BEFORE THE STUDY GUIDE WHICH 
FOLLOWS THE INSTRUCTIONS. There will be questions as you go 
that I suggest you complete (remember complete as required to aid in 
your understanding of the topic and file them to aid in your when we 
resume our studies in school) which are in the text, here the mark 
schemes will be supplied within the PowerPoints.  
At the end of the Amount of Substance booklet (or PowerPoint) it directs 
you to answer some further practice examination questions 
Attempt these questions after you have also completed this study guide 
and the PowerPoint. 
THESE WILL BE REQUIRED TO BE HANDED IN UPON YOUR 
RETURN TO SCHOOL FOR FORMAL MARKING. 
Power Points [should be attached or available for download] 
• Combined Ppt’s 3.1 + 3.2 + 3.3 + 3.4 Ch 3 Amount of Substance 
[remember there are suggested exercises to aid your understanding in 
these PowerPoints] 
This information is also found in the attached PowerPoints in the form of 
directed questions. 
The formally assessed questions are highlighted clearly in the 
appropriate PowerPoint. 
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 RE-CAP IONIC AND COVALENT BONDING FROM WEEK 2 
 

 

 

 

 

 

 

 

 

 

Complete the following questions to help re-cap the chemical 
content from last week’s Bridging Course: 
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 Q2. 
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 ANSWERS 
Q1  D 

 
Q25 
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 Introduction 
When you carry out chemical reactions you use known quantities of the reacting 
substances by measuring out their mass or volume. Chemists need a way of using 
these measurements to calculate the number or ratio of atoms, molecules, or ions 
that react together. 

 

In this chapter you will see how the concept of the mole allows chemists to do this. 
You will develop your skills in using mass, volume, and concentration to find the 
number of moles of particles involved in chemical reactions. 

 

The sodium chloride crystal in the photo probably contains around 10²² ions in 
total. What can you say about the number of Na⁺ ions and Cl⁻ ions in the crystal? 
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 Prior Knowledge 
From Chapter 2 of the student book, you should have a good understanding of: 

The meaning of relative atomic mass 

How to find relative atomic mass values from the periodic table 

The meaning of chemical formulae 

How to use ionic charges to write the formulae of ionic compounds 

How to write balanced chemical equations. 

 

In addition, it will be helpful if you are comfortable with the following skills from 
your 

Key Stage 4 studies: 

Calculating relative formula masses 

Using balanced chemical equations to calculate the masses of reactants and 
products in a chemical reaction. 
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 3.1 Amount of Substance and the Mole – Introduction 
When chemists talk about the amount of a substance, they mean the number of 
particles of that substance, measured in terms of moles. A mole is simply an 
amount of substance that contains a fixed number of particles. There is a precise 
definition that tells you exactly what this fixed number of particles is. 

There are also other definitions and related terms, such as 'molar mass'. Knowing 
the mass and molar mass of a substance, you can easily calculate the amount of it. 

Each of the watch glasses shown in the picture contains one mole of an element. 
Will the mass of each element be the same or different? Explain your answer. 
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 3.1 Amount of Substance and The Mole – The Mole 
Explain the terms:  

• amount of substance 
• mole 
• Avogadro constant  
• molar mass. 

You need to know and understand what these terms mean. Some of these 
definitions – for example the one for the Avogadro constant – need to be very 
carefully worded, and some have particular units that you need to learn and 
mention whenever you use the term. Look at the student book pages 20 and 21 to 
find the definitions and units. You can revise the mole with BBC Bitesize revision – 
the mole.  

Why does the Avogadro constant (6.02 × 10²³ mol⁻¹) have units mol⁻¹? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 3 Amount of Substances  16 

 3.1 Amount of Substance and the Mole  

– Calculating Amounts of Substance from Mass 
Calculate amounts of substance from mass data.  

If you are given the mass of a substance you need to be able to calculate the 
equivalent number of moles. ‘3.1 Maths skills: Moles’ shows you how to calculate 
the number of moles of a compound in a given mass and gives you some practice. 

Using the Avogadro constant, you can calculate the actual number of particles 
present. The worksheet ‘3.1 Calculation sheet: The Avogadro constant’ helps you 
practise. 

In any calculation of the amount of substance from mass data, you will need to 
think about an appropriate number of significant figures to use in your answer. The 
worksheet ‘3 Calculation sheet: Standard form and significant figures’ explains how 
to do this. 

The molar mass of germanium is 72.6 g mol⁻¹. Use the equation shown below to 
calculate the amount of germanium, in moles, present in 0.156 g of the element. 
Give your answer in standard form and to 3 significant figures. 
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 3.1 Amount of Substance and the Mole – More 
Calculations Involving Mass 

 

Use ideas about amounts of substance to solve problems involving masses. 

 

On the previous screen, you recalled how to calculate the amount of a substance 
from mass data, using the equation 

 

You are also expected to be able to rearrange this equation to work out the mass of 
a certain amount of substance (given its molar mass) or even the molar mass of a 
substance (given the amount and the mass).  

Some students like to use a triangle method for rearranging equations. Use the 
triangle opposite (or any other method you prefer) to write down an equation to 
enable you to calculate the molar mass M of a substance. 
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 3.2 Determination of Formulae – Introduction 
In this topic, you will see how to extrapolate ideas about the amount of reacting 
substances to the amounts of molecules and ionic compounds formed in a reaction. 
The ideas of molecular formula, empirical formula, and relative formula mass are 
introduced to enable you to calculate the amount of product formed. You will see 
how experimental techniques allow you to calculate empirical and molecular 
formulae. 

The structures of iodine and sodium chloride are shown here. Which of these is 
made up of molecules? 
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 3.2 Determination of Formulae – Relative Masses of 
Molecules and Formula Units 
Understand the quantities relative formula mass, relative molecular mass, 
and molar mass.  

Describe the difference between molecular formulae and empirical 
formulae. 

To carry out calculations to find the amount of a compound or an element 
consisting of molecules, you need to use the molar mass of the compound or 
molecule. If it is not given, you can calculate it if you know the relative molecular 
mass or the relative formula mass of a substance. 

Calculate the relative molecular mass of iron(III) sulfate, whose empirical formula is 
Fe₂(SO₄)₃. Write down the value of the molar mass of this substance with the 
correct units. 
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 3.2 Determination of Formulae – Calculating Empirical 
and Molecular Formulae 
Calculate empirical and molecular formulae from data on mass or percentage 
composition, including the formulae of hydrated salts. 

Now that you are more confident with moles and formulae, you need to be able to 
apply these ideas to solve more complex questions. 

There are worked examples to show you how to do these on page 23 of the student 
book. '3.2 Maths skills: Empirical and molecular formulae' and ‘3.2 Support: 
Calculating empirical and molecular formulae’ gives you practice. You can also do 
'3.2 Practical: Finding the formula of a product' and '3.2 Follow up: Finding the 
formula of a product' which involve analysing results from a precipitation reaction.  

What happens to the mass of hydrated copper (II) sulfate when it is heated? 
Explain your answer. 
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 3.3 Moles and volumes – Introduction 
Many reactions you carry out in a laboratory involve solutions that react together and, in some 
cases, produce a gas. 

To calculate the amounts of solutions or gases, you need to measure volumes and, in the case of 
solutions, know the concentration of the solution. 

The volume of gases changes when conditions of temperature and pressure are altered, so the 
Ideal Gas Law is used to link volume to the amount of a gas. 

Which of these pieces of glassware might enable you to measure out a volume of solution with 
the greatest precision? 
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 3.3 Moles and Volumes – Calculations Involving Moles, 
Concentration, and Volumes 
Carry out calculations using amount of substance in moles, involving solution volumes 
and concentrations. 

You will need to be confident with applying the equation that links amount, volume, and 
concentration, and rearranging it when necessary. '3.3 Maths skills: moles and concentration' 
gives you practice. 

Volumes can be expressed in cm³ or dm³, and so you need to be able to convert between the 
two. ‘3.3 Calculation sheet: Units and concentration’ will help you. 

Rearrange the equation below to show how you could calculate a concentration from an amount 
in moles and a volume in cm³. 
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3.3 Moles and Volumes – Experiments involving Solutions 
Understand the experimental techniques and procedures used to obtain data used in 
calculations involving amount of substance. 

There is a lot of practical work you can do that relates to the calculations in this topic. Such 
practical work could include ‘3.3 Practical: Making a standard solution of sodium hydrogen 
carbonate’, ‘3.3 Practical: Determining the concentration of limewater’, and ‘3.3 Practical: 
Determining the conc. of HCl using a standard solution of sodium hydrogen carbonate’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 3 Amount of Substances  24 

 3.3 Moles and Volumes – Amounts of Gas and the Gas 
Equation 

Carry out calculations involving gas volumes and the ideal gas equation.  

If you are given the molar gas volume, then you can easily calculate the amount in 
moles from the following equation: 

 

However, you also need to be able to carry out calculations using the ideal gas 
equation: 

 

‘3.3 Maths skills: Mass of a gas’ and '3.3 Maths skills: The ideal gas equation' will 
help with calculating the mass of gas. ‘3.4 Stretch and challenge: Gas calculations’ 
gives you more practice in a range of such calculations. 

The volume of the helium balloon shown is 0.24 m³ (240 dm³). Calculate the 
density of helium, in kg m⁻³, at RTP. The molar volume of gas = 24 dm³. 
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 3.4 Reacting Quantities – Introduction 
In this topic the ideas about calculating amounts of substances in moles are applied 
to balanced chemical equations. This will allow you to calculate reacting masses, 
volumes, and concentrations. You can then apply this to experimental data to find 
the percentage yield of a reaction and see how the concept of atom economy helps 
chemists evaluate the sustainability of a process. 
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 3.4 Reacting Quantities – Using Balanced Equations 
Use stoichiometric relationships in calculations. 

The stoichiometry of a reaction is the ratio, in moles, of the reacting substances. 
You can deduce this from the balanced equation. 

You can revise ideas about balancing equations using ‘3.4 Calculation sheet: 
Balancing equations’, while the worksheet ‘3.4 Calculation sheet: Ratios and amount 
of substance’ gives you practice in using the information from balanced equations to 
calculate reacting masses. '3.4 Stretch and challenge: Investigating carbon dioxide 
absorption’ provides some more challenging calculations, extending to problems 
involving gases and solutions. 

Magnesium reacts with hydrochloric acid (HCl) to form hydrogen gas and 
magnesium chloride. Write a balanced chemical equation for this reaction and use it 
to calculate the volume of hydrogen formed when 1.00 g of magnesium reacts. 
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 3.4 Reacting Quantities – Percentage Yield and Atom 
Economy 
Calculate percentage yield and atom economy of reactions, given suitable data. 

Explain the benefits of high atom economy. 

You need to be clear about the difference between these two terms. To calculate percentage yield 
you will need to use stoichiometric ratios in order to calculate reacting masses. ‘3.4 Calculation 
sheet: Percentage yield’ shows you how to do this. Atom economy can be calculated directly from 
a balanced equation, without needing any experimental data. ‘3.4 Calculation sheet: Atom 
economy’ explains how. 

‘3.4 Application sheet: How does our understanding of chemicals benefit sustainability’ puts all 
these different calculations together and helps you to discuss the benefits of atom economy. 
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 Summary 
In this chapter you have been introduced to the vital skills of carrying out calculations concerned 
with amounts of substance using the concept of moles. These will be used regularly throughout 
the course, so it is essential to practice them regularly. 

You can now check how well you can apply your skills and knowledge from Chapter 3, using the 
following resources: 

3 Amount of substance: Checklist 
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 3.1 STANDARD FORM AND SIGNIFICANT FIGURES 
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 ANSWERS 
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 3.1 THE AVOGADRO CONSTANT 
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 ANSWERS 

 

 



St Mary’s Catholic School 
 

A Level Chemistry Bridging Course Book: 3 Amount of Substances  37 

 2.2 Determining the Formula of a Hydrated Salt 
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 SAMPLE DATA 
If 2 g of hydrated copper sulfate are used: ONLY 1 SET OF RESULTS 

Mass of anhydrous salt = 1.28 g 

Mass of water = 0.72 g  USE THIS DATA FOR Q1 

 

FOLLOW UP 
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 ANSWERS 
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 3.2 FINDING THE FORMULA OF A PRODUCT 
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FOLLOW UP 
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 3.3 Units and Concentration 
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 ANSWERS 
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 3.4 How does our understanding of chemicals benefit 
sustainability? 
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 3.4 Atom Economy 
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 3.4 Balancing Equations 
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 3.4 Percentage Yield 
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 3.4 Ratios and Amount of Substance 
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 3.4 Investigating carbon dioxide absorption 
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 Checklist 

Amount of substance 
 

Specification 
reference 

Checklist  
questions 

 

2.1.1 e 
Can you use the terms relative molecular mass, Mr, and relative formula 
mass and their calculation from relative atomic masses?  

2.1.3 a i Can you explain and use the term amount of substance?  

2.1.3 a ii 
Can you explain and use the term mole (symbol ‘mol’), as the unit for 
amount of substance? 

 

2.1.3 a iii 
Can you explain and use the term the Avogadro constant, NA (the number 
of particles per mole, 6.02 × 1023 mol–1)? 

 

2.1.3 a iv 
Can you explain and use the term molar mass (mass per mole, units g 
mol–1) 

 

2.1.3 a v 
Can you explain and use the terms molar gas volume (gas volume per 
mole, units dm3 mol–1)? 

 

2.1.3 b i 
Can you use the terms: empirical formula (the simplest whole number 
ratio of atoms of each element present in a compound) 

 

2.1.3 b ii 
Can you use the terms: molecular formula (the number and type of atoms 
of each element in a molecule)? 

 

2.1.3 c 
Can you calculate empirical and molecular formulae, from composition by 
mass or percentage compositions by mass and relative molecular mass? 

 

2.1.3 d 
Can you explain the terms anhydrous, hydrated and water of 
crystallisation? 

 

2.1.3 d 
Can you calculate the formula of a hydrated salt from given percentage 
composition, mass composition or based on experimental results? 
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Specification 
reference 

Checklist  
questions 

 

2.1.3 e i 
Can you perform calculations, using amount of substance (in moles), 
involving mass? 

 

2.1.3 e ii 
Can you perform calculations, using amount of substance (in moles), 
involving gas volume? 

 

2.1.3 e iii 
Can you perform calculations, using amount of substance (in moles), 
involving solution volume and concentration? 

 

2.1.3 f Can you give the ideal gas equation: pV = nRT?  

2.1.3 g Can you use stoichiometric relationships in calculations?  

2.1.3 h i 
Can you use calculations to determine the percentage yield of a reaction 
or related quantities? 

 

2.1.3 h ii Can you use calculations to determine the atom economy of a reaction?  

2.1.3 i 
Can you describe the techniques and procedures required during 
experiments requiring the measurement of mass, volumes of solutions 
and gas volumes? 

 

2.1.3 j 
Can you describe the benefits for sustainability of developing chemical 
processes with a high atom economy? 

 

 


