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UNIT SHEETS

These pages cover the specific statements you need to know.

Note which topics appear in paper 1 and which are in paper 2.

Key
AQA Labels this as a Key Focus
No colour: Could come up
RP means required practicals
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Specification
Code
5.1.1.1
5.1.1.2
5.1.1.3
5.1.1.4
5.1.1.5
5.1.1.6
5.1.1.7
5.1.2.1
5.1.2.2
5.1.2.3
5.1.2.4
5.1.2.5
5.1.2.6
5.2.1.1
5.2.1.2
5.2.1.3
5.2.1.4
5.2.1.5
5.2.2.1
5.2.2.2
5.2.2.3
5.2.2.4
5.2.2.5
5.2.2.6
5.2.2.7
5.2.2.8
5.2.3.1
5.2.3.2
5.2.3.3
5.3.1.1
5.3.1.2
5.3.1.3
5.3.1.4
5.3.2.1
5.3.2.2
5.3.2.3
5.3.2.4
5.3.2.5
5.4.1.1
5.4.1.2
5.4.1.3
5.4.1.4
5.4.2.1
5.4.2.2
5.4.2.3
5.4.2.4
5.4.2.5
5.4.3.1
5.4.3.2
5.4.3.3
5.4.3.4
5.4.3.5
5.5.1.1
5.5.1.2
5.5.1.3
5.4.2.3

Title
Atoms, elements and compounds
Mixtures
The development of the model of the atom
Relative electrical charges of subatomic particles
Size and mass of atoms
Relative atomic mass
Electronic structure
The periodic table
Development of the periodic table
Metals and non-metals
Group 0
Group 1
Group 7
Chemical bonds
Ionic bonding
Ionic compounds
Covalent bonding
Metallic bonding
The three states of matter
State symbols
Properties of ionic compounds
Properties of small molecules
Polymers
Giant covalent structures
Properties of metals and alloys
Metals as conductors
Diamond
Graphite
Graphene and fullerenes
Conservation of mass and balanced chemical equations
Relative formula mass
Mass changes when a reactant or product is a gas
Chemical measurements
Moles
Amounts of substances in equations
Using moles to balance equations
Limiting reactants
Concentration of solutions
Metal oxides
The reactivity series
Extraction of metals and reduction
Oxidation and reduction in terms of electrons
Reactions of acids with metals
Neutralisation of acids and salt production
Soluble salts
The pH scale and neutralisation
Strong and weak acids
The process of electrolysis
Electrolysis of molten ionic compounds
Using electrolysis to extract metals
Electrolysis of aqueous solutions
Representation of reactions at electrodes as half equations
Energy transfer during exothermic and endothermic reactions
Reaction profiles
The energy change of reactions
RP8: Making salts
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5.4.3.4
5.5.1.1
5.6.1.1
5.6.1.2
5.6.1.3
5.6.1.4
5.6.2.1
5.6.2.2
5.6.2.3
5.6.2.4
5.6.2.5
5.6.2.6
5.6.2.7
5.7.1.1
5.7.1.2
5.7.1.3
5.7.1.4
5.8.1.1
5.8.1.2
5.8.1.3
5.8.2.1
5.8.2.2
5.8.2.3
5.8.2.4
5.9.1.1
5.9.1.2
5.9.1.3
5.9.1.4
5.9.3.1
5.9.3.2
5.10.1.1
5.10.1.2
5.10.1.3
5.10.1.4
5.10.2.1
5.10.2.2
5.6.1.2
5.8.1.3
5.10.1.2

RP9: Electrolysis
RP10: Temperature changes
Calculating rates of reactions
Factors which affect the rates of chemical reactions
Collision theory and activation energy
Catalysts
Reversible reactions
Energy changes and reversible reactions
Equilibrium
The effect of changing conditions on equilibrium
The effect of changing concentration
The effect of temperature changes on equilibrium
The effect of pressure changes on equilibrium
Crude oil, hydrocarbons and alkanes
Fractional distillation and petrochemicals
Properties of hydrocarbons
Cracking and alkenes
Pure substances
Formulations
Chromatography
Test for hydrogen
Test for oxygen
Test for carbon dioxide
Test for chlorine
The proportions of different gases in the atmosphere
The Earth's early atmosphere
How oxygen increased
How carbon dioxide decreased
Atmospheric pollutants from fuels
Properties and effects of atmospheric pollutants
Using the Earth's resources and sustainable development
Potable water
Waste water treatment
Alternative methods of extracting metals
Life cycle assessment
Ways of reducing the use of resources
RP11: Concentration & rates
RP12: Chromatography
RP13: Purifying water

Paper 1 topics for revision
- Atomic structure and the periodic table
- Bonding, structure and the properties of matter
- Quantitative chemistry
- Chemical changes
- Energy changes
Paper 1 ‘major focus of the content in the exam’
- The periodic table
- How bonding and structure are related to the properties of
substances
- Structure and bonding of carbon
- Reactivity of metals
- Reactivity of acids
- Electrolysis

Paper 1 ‘topics not assessed’
- none

6

Paper 2 topics
- The rate and extent of chemical change
- Organic chemistry
- Chemical analysis
- Chemistry of the atmosphere
- Using resources
- Atomic structure and the periodic table can be examined
- Bonding, structure and the properties of matter can be examined
- Quantitative chemistry can be examined
Paper 2 ‘major focus of the content in the exam’
- Rate of reaction
- Reversible reactions and dynamic equilibrium
- Carbon compounds as fuels and feedstocks
- Purity, formulations and chromatography
- The composition and evolution of the Earth’s atmosphere
- Common atmospheric pollutants and their sources
- Using the Earth’s resources and obtaining potable water
Paper 2 ‘topics not assessed’
- Carbon dioxide and methane as greenhouse gases
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POWERFUL KNOWLEDGE
These pages cover the key words and definitions that you should know for
chemistry.
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Keyword

Definition

1. Atoms, elements, compounds and mixtures
Atom
A neutral particle made up of protons and neutrons in the nucleus,
with electrons surrounding the nucleus.
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Element

A substance that is made up only of atoms with the same number of
protons.

Compound

A substance made up of atoms of at least two different elements,
chemically joined together.

Nucleus

The central part of an atoms, made up of protons and neutrons.

Proton

A subatomic particle with a relative charge of +1 and a relative mass
of 1. Protons are located in the nucleus of an atom.

Electron

A subatomic particle with a relative charge of -1. In atoms, electrons
are located in shells around the nucleus.

Neutron

A subatomic particle with a relative charge of 0 and a relative mass of
1. Neutrons are located in the nucleus of an atom.

Ion

A charged particle formed when one or more electrons are lost or
gained from an atom or molecule

Atomic Number

The number of protons in the nucleus of an atom. It's also known as
proton number

Mass Number

The total number of protons and neutrons in an atom

Isotope

A different atomic form of the same element, which has the same
number of protons, but a different number of neutrons

Relative Atomic
Mass (Ar)

The average mass of the atoms of an element measured relative to
the mass of one atom of cabon-12. The relative atomic mass of an
element is the same as its mass number in the periodic table

Chemical bond

The attraction of two atoms for each other, caused by the sharing or
transfer of electrons

Molecule

A particle made up of at least two atoms held together by covalent
bonds

Covalent bond

A chemical bond formed when atoms share a pair of electrons

Ionic bond

A strong attraction between oppositely charged ions

Reactants

A substance that reacts in a chemical reaction

Products

A substance that is formed in a chemical reaction

Mixture

A substance made from two or more elements or compounds that
aren't chemically bonded to each other

Chromatography

An analytical method used to separate the substances in a mixture
based on how the components interact with a mobile phase and a
stationary phase

Insoluble

A substance is insoluble if it does not dissolve in a particular solvent

Soluble

A substance is soluble if it does dissolve in a particular solvent

Solvent

A liquid in which another substance (a solute) can be dissolved

Solvent front

The point the solvent has reached up the filter paper during paper
chromatography

Filtration

A physical method used to separate an insoluble solid from a liquid

Crystallisation

The formation of solid crystals as water evaporates from a solution.
For example, salt solutions undergo crystallisation to form solid salt
crystals

Evaporation

The process where a liquid changes into a gas. Also, a physical
separation technique used to remove a liquid from a solid

Plum Pudding
Model

A disproved theory of the atom as a ball of positive charge with
electrons inside it

Simple Distillation

A way of separating a liquid out from a mixture if there are large
differences in the boiling points of the substances. You heat the
mixture until the bit you want to evaporates, then cool the vapour to
turn it back into a liquid

Fractional
Distillation

A process that can be used to separate the substances in a mixture
according to their boiling points

2. The Periodic table
Periodic Table
A table of all the known elements, arranged in order of atomic
number so that elements with similar chemical properties are in
groups
Period

A row in the periodic table

Group

A column in the periodic table

Metal

An element that can form positive ions when it reacts

Non-metal

An element that doesn't form positive ions when it reacts with the
exception of hydrogen
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Melting point

The temperature of which a substance changes from a solid to a
liquid

Boiling point

The temperature at which a substance changes from a liquid to a gas
or vice versa

Alkali metals

An element in Group 1 of the periodic table. E.g. sodium, potassium
etc

Halogens

An element in Group 7 of the periodic table. E.g. chlorine, bromine
etc

Halide ion

An ion with a 1- charge formed when a halogen atom gains an
electron. E.g. Cl-, Br- etc

Displacement
reaction

A reaction where a more reactive element replaces a less reactive
element in a compound

Noble gas

An element in Group 0 of the periodic table. E.g. helium, neon etc.

3. Bonding and structure
Ion
A charged particle formed when one or more electrons are lost or
gained from an atom or molecule
Ionic bond

A strong attraction between oppositely charged ions

Giant lattice

A closely-packed regular arrangement of particles

Electrostatic forces

A force of attraction between opposite charges

Empirical formula

A chemical formula showing the simplest possible whole number
ratio of atoms in a compound

Covalent bonding

A chemical bond formed when atoms share a pair of electrons

Double covalent
bond

Two pairs of electrons shared between two atoms

Displayed formula

A chemical formula that shows the atoms in a covalent compound
and all the bonds between them

Molecular formula

A chemical formula showing the actual number of atoms of each
element in a compound

Simple molecules

A molecule made up of only a few atoms held together by covalent
bonds

Intermolecular
forces

A force of attraction that exists between molecules
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Polymer

A long chain molecule that is formed by joining lots of smaller
molecules (monomers) together

Repeating unit

The shortest repeating sections of a polymer

Macromolecule

A large molecule made up of a very large number of atoms held
together by covalent bonds (also known as a giant covalent structure)

Alloys

A metal that is a mixture of two or more metals, or a mixture
involving metals and non-metals

Delocalised
electrons

An electron that isn't associated with a particular atom or bond and is
free to move within a structure

4. Types of Matter
Solid
A state of matter where particles are held close together with strong
forces of attraction to form a regular lattice arrangement. Solids have
a fixed volume and a fixed shape
Liquid

A state of matter where randomly arranged particles tend to stick
closely together but are free to move past each other. Liquids have a
fixed volume but no fixed shape

Gas

A state of matter where particles have weak forces of attraction and
are therefore free to move with random motion filling the container
they are held in. Gases have no fixed volume and no fixed shape

State symbols

The letter, or letters, in brackets that are places after a substance in
an equation to show what physical state it's in. E.g. gaseous carbon
dioxide is shown as CO2(g)

Melting

The transition of a substance from a solid to a liquid

Boiling

The transition of a substance from a liquid to a gas

Condensing

The transition of a substance from a gas to a liquid

Freezing

The transition of a substance from a liquid to a solid

5. Amounts of Substance
Relative formula
All the relative atomic masses (Ar) of the atoms in a compound added
mass Mr
together
Relative atomic
mass Mr

The average mass of the atoms of an element measured relative to
the mass of one atom of carbon-12. The relative atomic mass of an
element is the same as its mass number in the periodic table

Limiting reactant

A reactant that gets completely used up in a reaction, so limits the
amount of product that's formed
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6. Concentration
Concentration
The amount of a substance in a certain volume of solution, given in
units of 'units of amount of substance'/'units of volume'
Solute

A substance dissolved in a solvent to make a solution

Solution

A mixture made up of one substance (the solute) dissolved in another
(the solvent)

Mean

The measure of average found by adding up all the data and dividing
by the number of values there are

Range

The difference between the smallest and largest values in a set of
data

Uncertainty

The amount by which a given result may differ from the true value

7. Atom economy and yield
Atom economy
The percentage of the mass of the reactants that ends up as the
intended product when manufacturing a chemical
By-products

A substance produced by a chemical reaction that isn't the desired
product

Theoretical yield

The amount of product you would expect to be formed in a reaction.
Also known as predicted yield

Yield

The amount of product made in a reaction

Percentage yield

The amount of product formed in a reaction, given as a percentage of
the theoretical amount of product that could be formed

Reversible reaction

A reaction where the products of the reaction can themselves react
to produce the original reactants

Rate of reaction

How fast the reactants in a reaction are changed into products

Equilibrium

The point at which the rates of the forward and backward reactions in
a reversible reaction are the same, and so the amounts of reactants
and products in the reaction container don't change

By-products

A substance produced by a chemical reaction that isn't the desired
product

pH scale

A scale from 0-14 that is used to measure how acidic or alkaline a
solution is
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Acid

A substance with a pH of less than 7 that forms H+ ions in water

Alkali

A substance with a pH of more than 7 that forms OH- ions in solution

Indicator

A substance that changes colour above or below a certain pH

Wide range
indicators

An indicator containing a mixture of dyes that gradually changes
colour over a broad range of pH, such as Universal Indicator

Universal Indicator

A wide range indicator that changes colour depending on the pH of
the solution that it's in

Neutralisation
reaction

The reaction between acids and bases that leads to the formation of
neutral products, usually a salt and water

Litmus

A single indicator that's blue in alkalis and red in acids

Single indicators

Indicators that only contain one colour-changing compound, so have
one distinct colour change at a particular pH

Hazards

Something that has the potential to cause harm

Strong acids

An acid which fully ionises in an aqueous solution

Weak acids

An acid which partially ionises in an aqueous solution

Reactivity series

A list of elements arranged in order of their reactivity. The most
reactive elements are at the top and the least reactive at the bottom

Displacement
reactions

A reaction where a more reactive element replaces a less reactive
element in a compound

Metal ores

Rocks that are found naturally in the Earth's crust containing enough
metal to make the metal profitable to extract

Oxidation

A reaction where electrons are lost or oxygen is gained by a species

Reduction

A reaction where electrons are gained or oxygen is lost

Electrolysis

The process of breaking down a substance using electricity

Electrolyte

A liquid or solution used in electrolysis to conduct electricity between
the two electrodes

Electrodes

An electrical conductor which is submerged in the electrolyte during
electrolysis

Anode

An electrode with a positive charge which negatively charged ions are
attracted to

Cathode

An electrode with a negative change which positively charged ions
are attracted to

14

Anion

A particle with a negative charge, formed when one or more
electrons are gained

Cation

A particle with a positive charge, formed when one or more electrons
are lost

Aqueous

When a substance is in solution with water it is said to be aqueous

8. Energy Changes
Exothermic reaction A reaction which transfers energy to the surroundings
Combustion

An exothermic reaction between a fuel and oxygen

Neutralisation
reaction

The reaction between acids and bases that leads to the formation of
neutral products - usually a salt and water

Oxidation

A reaction where electrons are lost or oxygen is gained by a species

Endothermic
reactions

A reaction which takes in energy from the surroundings

Reaction profile

A graph that shows how the energy in a reaction changes as the
reaction progresses (also known as the energy level diagram)

Energy level
diagram

A graph that shows how the energy in a reaction changes as the
reaction progresses (also known as a reaction profile)

Activation energy
Ea

The minimum amount of energy that reactant particles must have
when they collide in order to react

Joules

The standard unit of energy

Hydrocarbons

A compound that is made from only hydrogen and carbon
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9. Rates of reaction
Rate

how fast the reactants in a reaction are changed into products

Collision theory

the theory that in order for a reaction to occur, particles must
collide with sufficient energy

Successful collision

a collision between particles that results in a chemical reaction

Activation energy

the minimum amount of energy that reactant particles must have
when they collide in order to react

Catalyst

a substance that can speed up a reaction without being changed or
used up in the reaction

Enzymes

a biological catalyst

Precipitation

a solid that is formed in a solution during a chemical reaction

10. Reversible reaction
Reversible reaction

A reaction where the products of the reaction can themselves react
to produce the original reactants

Exothermic

A reaction which transfers energy to the surroundings

Endothermic

A reaction which takes in energy from the surroundings

Le Chatelier's
Principle

The idea that if the conditions of a reaction are changed when a
reversible reaction is at equilibrium, the system will try to
counteract the change

Yield

The amount of product made in a reaction

11. Chemical Analysis
Formulations

A useful mixture with a precise purpose made by following a
formula

Chromatography

An analytical method used to separate the substances in a mixture
based on how the components interact with a mobile phase and a
stationary phase

Mobile phase

In chromatography, the mobile phase in a gas or liquid where the
molecules are able to move

Stationary phase

In chromatography, the stationary phase is a solid or really thick
liquid where molecules are unable to move
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Rf value

In chromatography, the ratio between the distance travelled by a
dissolved substance and the distance travelled by a solvent

12. Chemistry of the Atmosphere
Atmosphere

The layer of air that surrounds a planet

Greenhouse gases

A gas that can absorb long wavelength radiation

Greenhouse effect

When greenhouse gases in the atmosphere absorb long
wavelength radiation and re-radiate it in all directions, including
back towards Earth, helping to keep the Earth warm

Global warming

The increase in the average temperature of the Earth

Climate change

A change in the Earth's climate. E.g. global warming, changing
rainfall patterns etc.

13. Using resources
Thermosoftening
polymers

A polymer that has cross-links between its chains

Ceramics

A non-metallic solid with a high melting point that isn't made from
carbon-based compounds

Composites

A material made of one or more materials embedded in another
with properties different to the individual parts

Thermosetting
polymers

A polymer that has cross-links between its chains

Corrosion

The process of metals being gradually destroyed by reacting with
substances in the environment

Natural resources

A resource formed without human input

Renewable
resources

A resource that can be made at the same or similar rate as it's
being used

Finite (nonrenewable)
resources

A resource that isn't replaced at a quick enough rate to be
considered replaceable

Sustainable
development

An approach to development that takes into the account the needs
of present society while not damaging the lives of those in the
future
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Life cycle
assessments

An assessment of the environmental impact of a product over the
course of its life

Potable water

Water that is safe for drinking

POWERFUL KNOWLEDGE

These next pages contain knowledge mats that help enhance your knowledge on
specific areas in detail.

Use these pages with the Unit Sheet on page 3-7 to make sure you are not revising
something that is not being examined this year
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POWERFUL KNOWLEDGE

These next pages contain the methods for the required practicals you will be
examined on.

Watch the videos by the QR codes on each page.
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POWERFUL KNOWLEDGE

Practical equipment and key vocabulary
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Equipment
Name

Picture

Use

Evaporating
Basin

Used for the evaporation of solutions and
supernatant liquids.

Beaker

Used to measure, mix and heat liquids.

Wire Gauze

A sheet of thin metal that has net-like
patterns or a wire mesh. It is placed on
top of a tripod to support the beakers,
flasks, or other glassware during heating.

Bunsen Burner

Used for heating solids and liquids in
beakers, flasks or other glassware.

Tripod

Used to support flasks, beakers and
other glassware.

Heat Proof Mat

This is placed under a Bunsen burner to
prevent damage to the work surface.
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Goggles

Goggles are worn to shield the wearer's
eyes from impact hazards such as flying
fragments, objects, large chips, and
particles.

Funnel

Used for guiding liquid or powder into a
small opening.

Filter Paper

Used to separate fine solid particles from
liquids or gases.

Splint

A thin long piece of wood used to light a
Bunsen burner.

Test Tube

Used for holding small amounts of
chemicals or solids for mixing or heating.

Test Tube Rack

Used to hold multiple test tubes at one
time.
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Test Tube
Holder

Used to hold a test tube whilst being
heated.

Bung

Placed in the top of a test tube to act as a
seal so the contents of the test tube
cannot spill out.

Pipette

Used to put liquid into a test tube.

Stand

Used to support other pieces of
equipment and glassware such as
burettes, test tubes and flasks.

Boss and Clamp

The boss is used to connect objects,
such as the clamp, to the stand.

Spatula

A stainless steel utensil used to transfer
powders to test tubes, beakers and other
glassware.

Thermometer

Used to measure the temperature of
liquids in Degrees Celsius.
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Measuring
Cylinder

Used to measure the volume on a liquid.

Conical Flask

Used to mix solutions.

Tongs

Used to grasp a hot crucible, flasks,
evaporating dishes, or even small
beakers.

Forceps

Used as pincers or tongs, for seizing and
holding objects.

Stop Watch

Used to measure time.

Gas Syringe

Used to insert or withdraw a volume of a
gas from a closed system, or to measure
the volume of gas evolved from a
chemical reaction.

Burette

Used to accurately measure volumes of
liquid.

Pestle and
Mortar

Used for grinding a wide range of
materials to a paste, slurry or a powder.
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Mass Balance

A mass balance will tell you the mass of
an object.

Spirit Burner

Used to burn alcohol.

pH Meter

Used to measure how much acid or alkali
a solution contains.

Universal
Indicator
Solution

Is added to a solution, the colour change
can indicate the approximate pH of the
solution.

Universal
Indicator Paper

It is a strip of coloured paper which
changes colour to red if the solution is
acidic and to blue if the solution is basic.

Blue Litmus
Paper

Blue litmus paper is used to test whether
a solution is acidic or basic. Light Blue
litmus paper turns red under acidic
conditions.

Red Litmus
Paper

Red litmus paper is used to test whether
a solution is acidic or basic. Red litmus
paper turns blue under basic or alkaline
conditions.

44

Are our results precise or accurate? How to tell…
• Precision – how close two or more measurements are to each other
• Accuracy – how close a measurement is to the true value

Why are my results different? What could be the error…
• Random error – these are unpredictable events that cause readings to be
spread about the true value, due to results varying in an unpredictable way
from one measurement to the next. Examples are spilling a liquid when
measuring it, not stopping a stop watch on time etc. The effect of random
errors can be reduced by making more measurements and calculating a new
mean.
• Systematic error – these are problems in a method that will happen every
time, causing readings to differ from the true value. Examples are using an
incorrect piece of equipment, choosing a poor way of measuring/observing
etc. Systematic errors cannot be dealt with by simple repeats. If a systematic
error is suspected, the data collection should be repeated using a different
technique or a different set of equipment, and the results compared.
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• Hypothesis – a proposal intended to explain certain facts or observations.
• Interval – the quantity between readings, eg a set of 11 readings equally
spaced over a distance of 1 metre would give an interval of 10 centimetres.
• Prediction – a prediction is a statement suggesting what will happen in the
future, based on observation, experience or a hypothesis.
• Range – the maximum and minimum values of the independent or dependent
variables; important in ensuring that any pattern is detected. For example a
range of distances may be quoted as either: 'From 10 cm to 50 cm' or 'From
50 cm to 10 cm'.
• Repeatable – a measurement is repeatable if the original experimenter
repeats the investigation using same method and equipment and obtains the
same results.
• Reproducible – a measurement is reproducible if the investigation is repeated
by another person, or by using different equipment or techniques, and the
same results are obtained.
• Resolution – this is the smallest change in the quantity being measured
(input) of a measuring instrument that gives a perceptible change in the
reading.
• True value – this is the value that would be obtained in an ideal
measurement.
• Uncertainty - the interval within which the true value can be expected to lie.
Whenever a measurement is made, there will always be some uncertainty or
doubt about the result obtained. Uncertainty can be expressed in terms of
spread of values obtained. For example, a length of 56 cm ±2 cm would mean
the true value could be anywhere between 54 cm and 58 cm.
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• Validity – suitability of the investigative procedure to answer the question
being asked. An investigation would not be valid if factors have not been
controlled and there is more than one independent variable.
• Valid conclusion – a conclusion supported by valid data, obtained from an
appropriate experimental design and based on sound reasoning.
• Variables – these are physical, chemical or biological quantities or
characteristics.
o Categoric variables have values that are labels, eg names of plants or
types of material.
o Continuous variables can have values (called a quantity) that can be
given a magnitude either by counting (as in the case of the number of
shrimp) or by measurement (eg light intensity, flow rate etc).
o Control variable is one which may, in addition to the independent
variable, affect the outcome of the investigation and therefore has to be
kept the same.
o Dependent variable is the variable which you measure.
o Independent variable is the variable which you change.

To note!!
NEVER use the word ‘amount’!
• When talking about solids use the word ‘mass’, for example “I need to keep
the mass of solid the same”.
• When talking about liquids use the word ‘volume’, for example “I need to
keep the volume of acid the same”.
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EXAM COMMAND
WORDS

These pages contain the common command words you will come across in an exam
and what you need to do to answer those questions.
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Exam command word

Things to remember!
You should use numbers given in the question to work out
the answer.

Calculate

You should always show your working, as it may be
possible for the examiner to award some marks for the
method even if the final answer is wrong.
You should always give the units – sometimes a mark may
be awarded for the correct units, even if the calculation is
wrong.

This requires you to describe the similarities and/or
differences between things, not just write about one.
Compare

Complete

Describe

Use the information
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If you are asked to “compare x with y”, you need to write
down something about x and something about y, and should
give a comparison.

Answers should be written in the space provided, e.g. on a
diagram, in spaces in a sentence or in a table.

You should recall some facts, events or processes in an
accurate way - for example an experiment you have done.
You may need to give an account of what something looked
like, or what happened, e.g. a trend in some data.
The answer must be based on the information given in the
question.
Unless the information given in the question is used, no
marks can be given.

You should use the information supplied or your own
knowledge and understanding to consider the evidence
for and against and draw conclusions.
Evaluate

This goes further than “compare”. For example, you may
be given a passage to read and told to “Evaluate the
benefits of using system x and system y”. This means you
will need to write down some of the pros and cons for both
systems, AND then state which one is better and why.
You should complete your answer with a conclusion.
You should make something clear, or state the reasons
for something happening.

Explain

The points in the answer must be linked logically.
The answer should not be a simple list of reasons.
Only a short answer is required, not an explanation or a
description. Often it can be answered with a single word,
phrase or sentence.

State, give, name,
write down

If the question asks you to state, give, or write down one
(or two etc.) examples, you should write down only the
specified number of answers, or you may lose marks for
any wrong examples given.
Your answers should be short, concise and to the
point!

Suggest
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This term is used in questions where you need to apply
your knowledge and understanding to a new situation.
Often there may be more than one correct answer as
you are expected to base your answers on scientific
knowledge and/or principles
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PRACTICE PAGES
These pages contain practice exam questions for you to try and example answers for
you to review and see what a good answer looks like.
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TOPIC 1-Atomic structure and the periodic table – 18 Questions

1. What two things did Mendeleev use to arrange the elements in his periodic table? (2)
2. Give one similarity between the modern periodic table and Mendeleev’s periodic table. (1)
3. How did Mendeleev predict the existence of undiscovered elements? (1)
4. Explain whether calcium is a metal or a non-metal. (2)
5. What are the three subatomic particles? (3)
6. Explain why the nucleus of an atom contains most of the mass of an atom. (2)
7. Explain why an atom of oxygen is neutral. (3)
8. An atom has 14 protons and 14 neutrons; explain why it cannot be an atom of aluminium. (2)
9. What does the atomic number of an element tell us? (1)
10. Explain the difference between an atom’s mass number and an element’s relative atomic mass. (2)
11. Describe how the modern periodic table is arranged. (1)
12. Explain the difference between C-12 and C-14. (2)
13. What is the name given to the columns of elements in the modern periodic table? (1)
14. How many electrons can the second shell of an atom hold? (1)
15. What do the elements in group 7 all have in common? (1)
16. Give the electron configuration of sodium. (1)
17. Give the exact position on the periodic table of the element with the electron configuration 2.8.8.1
and name the element. You should include the group and period of the element. (3)
18. Calculate the relative atomic mass of an element which has the following abundances of its
isotopes: 20% X-10 and 80% of X-12. (3)
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TOPIC 2 -Bonding -Ionic bonds– 18 Questions
1. What is an ion (1)
2. Give the symbols of the ions of lithium (in group 1) and fluorine (in group 7). Symbol and charge
required. (2)
3. Give the formula for lithium fluoride (1)
4. What is the charge on a sulphate ion? (1)
5. For each of the following ionic compounds give the ions it contains and its formula: Magnesium
oxide and aluminium hydroxide (4)
6. What is an aqueous solution? (1)
7. Under what conditions will ionic compounds conduct electricity? (2)
8. Substance Y melts at 373°C. Describe a simple test you could do to see if it is an ionic compound. (2)
9. Categorise each of the following substances as either soluble in water or insoluble in water. (3)
Sodium chloride, lead nitrate, calcium sulfate, potassium hydroxide, silver chloride, calcium
carbonate, ammonium carbonate.
10. What is a precipitate? (1)
11. Potassium sulfate K2SO4 and barium nitrate Ba(NO3)2 are soluble in water. They react to form
potassium nitrate KNO3 solution and insoluble barium sulfate BaSO4.
Write a word equation (foundation tier) (1) or balanced equation including state symbols (higher
tier) (2) to show this reaction.
12. Copy this balanced equation and add the correct state symbols to it. (2)
CuCl2 + 2KOH → Cu(OH)2 + 2KCl
13. A precipitation reaction occurs when silver nitrate solution and sodium chloride solution are mixed
together.
14. Write a word equation and state which of the products will be a precipitate (foundation tier) (3) or
balanced equation including state symbols (higher tier) (3)
15. Describe how to test a substance for the presence of sodium ions. (2)
16. Describe how to test a substance for the presence of chloride ions. (3)
17. What colour flame is produced when Cu2+ ions are present? (1)
18. A white solid produces a lilac flame in a flame test. It also produces a white precipitate when tested
with barium chloride solution but not when tested with silver nitrate solution. Give the name of
the cation, the name of the anion, and the name of the white solid. (3)
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TOPIC 2- Bonding- Covalent Bonds- 17 Questions
1.
2.

Give the electron configuration of a carbon atom (1)
Copy and complete the dot-cross diagram of water by adding the electrons of the hydrogen atoms
(1)

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Draw a dot-cross diagram to show the bonding within a molecule of methane (CH4) (2)
State what is meant by a covalent bond? (1)
List three simple molecular covalent substances (3)
Explain why most simple covalent substances have low melting and boiling points? (2)
Give the name of a giant molecular covalent substance (1)
Explain why giant molecular covalent substances have high melting and boiling points (2)
H: Compare the structures of diamond and graphite (4)
H: Explain why diamond is used for cutting tools (3)
H: Explain why graphite is used as a lubricant (3)
State what is meant by immiscible liquids (1)
Describe how oil and water could be separated (3)
Explain how to separate nitrogen and oxygen from the air (4)
A colouring in some sweets was analysed using paper chromatography. One of the dyes in the
colouring moved 2 cm up the paper while the solvent moved 8 cm. Calculate the Rf value of this dye
(2)
Look at the chromatogram to the right. State the letter
of the ink that contained only one coloured dye. (1)
Ink W has been made by mixing two of the other inks
together. State the two inks that could have been
mixed to make ink W. (1)

16.
17.
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TOPIC 4- Chemical Reactions- 20 Questions
1 Methane is a compound of carbon and hydrogen. It is a gas at room temperature. What type of
bonding holds methane together? (1)
2 Does methane exist as separate molecules or as a giant covalent substance? Explain your answer.
(3)
3 A silvery solid conducts electricity. What type of material is it likely to be? (1)
4 A white powder does not dissolve in water. Explain why this observation doesn’t allow you to say
whether the substance has ionic or covalent bonds. (2)
5 Which property of metals is useful in making a car body? (1)
6 State two typical properties of transition metals. (2)
7 Explain why all metals conduct electricity. (2)
8 Write a word equation for the reaction between sodium and water to produce sodium hydroxide
and hydrogen gas. (1)
9 H: Give the balanced equation for the reaction between lithium and water. (3)
10 Describe what you would see when potassium is reacted with water. (2)
11 H: Explain why potassium is more reactive than sodium. (3)
12 Which halogen is a red liquid at room temperature? (1)
13 How do the melting and boiling points of the halogens change as you go down the group? Explain
your answer. (3)
14 Iron reacts with chlorine gas to form iron (iii) chloride. Write the word equation to show this
reaction (1)
15 Write the balanced equation for the reaction between aluminium and chlorine. (3)
16 Hydrogen halides readily dissolve in water. Describe what you would see when hydrogen chloride
is dissolved into water containing universal indicator, naming the product. (2)
17 Which halogens will chlorine displace in a reaction? Explain your answer. (2)
18 Draw the electron structure of a neon atom and use it to explain why the noble gases are very
unreactive. (3)
19 Give a use of argon. (1)
20 Explain why helium is used in welding. (2)
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TOPIC 4 -Chemical Reactions Acids – 15 Questions!
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

What are the two functions of stomach acid? (2)
What is an antacid? (1)
What are the three types of bases/alkalis that can neutralise acids? (3)
What two products are always made in a neutralisation reaction? (2)
What type of salt is made when nitric acid is neutralised? (1)
Write the word equation for the reaction of sodium carbonate and sulphuric acid (2)
Describe the process of electrolysis (2)
What are the products of the electrolysis of hydrochloric acid? (2)
Outline the test for chlorine (2)
How is chlorine obtained? (1)
Give one use for chlorine (1)
What hazard is associated with chlorine the large-scale production of chlorine? (1)
Write the balanced formula equation to show the electrolysis of water (3)
Outline the test for oxygen (2)
Give one use of oxygen (1)

TOPIC 4- Chemical Changes Obtaining and using metals – 20 Questions!
1. Where are metals found (1)?
2. What is an ore (2)?
3. Why are some metals, such as platinum, found uncombined in the Earth’s crust (1)?
4. What is the reactivity series (1)?
5. What is a displacement reaction (1)?
6. How do you extract iron from it ore (1)?
7. Why can’t aluminium be extracted from its ore by heating with carbon (2)?
8. Write a word equation for the reaction where lead oxide is heated with carbon (2).
9. Write a word equation for the extraction of sodium by the electrolysis of molten sodium chloride
(2).
10. Explain the extraction methods for the following metal oxides: a) calcium and b) tin (4).
11. Write a balanced equation for the reaction of iron (iii) oxide with carbon (3).
12. Define reduction (1) and oxidation (1).
13. What is meant by REDOX and why is a reaction described a REDOX reaction (2)?
14. Is the extraction of aluminium from its oxide a reduction or oxidation reaction (1)?
15. Is corrosion of iron classed as oxidation or reduction (1)?
16. Write a word equation for the corrosion of iron (1).
17. What is meant by the term recycling (1)?
18. List two advantages and two disadvantages of recycling metals (4).
19. List three properties of metals (3).
20. Explain what an alloy is (1) and why it has different properties to a pure metal (1).
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TOPIC 5-Energy Changes- 14 Questions
1.
2.
3.
4.
5.
6.
7.

Define the following two terms: Exothermic reaction and endothermic reaction. (2)
Explain what happens in a chemical reaction. Include details of the energy changes involved. (4)
HT Draw an energy diagram representing an endothermic reaction .(2)
Describe two ways that can be used to increase the rate of a chemical reaction. (2)
State what must happen for a chemical reaction to occur. (1)
HT Explain why some collisions do not result in a chemical reaction. (1)
HT Concentrated bleach solutions remove stains faster than dilute solutions of bleach. Use the
collision theory to explain why. (3)
8. HT Powdered calcium carbonate reacts faster than lumps of calcium carbonate with an acid.
Explain why using the collision theory. (3)
9. HT Explain fully, using the collision theory, why powdered magnesium reacts faster with a warm
acid than magnesium ribbon does with an acid at room temperature. (4)
10. What is a catalyst? (1)
11. Suggest why catalysts save money in industrial processes. (2)
12. Name a metal that can be used in catalytic converters. (1)
13. Explain what catalytic converters do. (2)
14. State the conditions under which catalytic converters work best. (2)
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TOPIC 6 – rate and extent of chemical change – 48 questions
1. What causes a reaction to occur?
2. Will all collisions end in a reaction? Explain your answer.
3. What is the name for the least amount of energy needed for a reaction to occur?
.
4. What is the equation for the rate of reaction?
5. Name 5 ways to change the rate of reaction?
6. Why does concentration change rate?
.
7. Why does surface are change rate?
8. Why does pressure change the rate?
9. Why does temperature change the rate?
10. Why does a catalyst change the rate?
11. A gas is evolved (made) in a reaction.
12. Name two ways to measure its rate
13. A precipitate is evolved in a reaction.
How would you measure its rate?
14. Draw a sketch graph to show the change in rate of reaction during a reaction.
15. On the same graph show the shape when the reaction is heated.?
16. Draw the shape of the graph when one of the reactants is halved.
17. Name the type of reaction that gives out energy as heat
18. Name two examples.
19. Name an everyday use for exothermic reactions.
20. What type of reaction takes in energy from its surroundings
.
21. Name two examples
22. Name an everyday use for endothermic reactions.
23. What does anhydrous mean?
24. What is a reversible reaction?
25. What is the symbol for a reversible reaction?
26. If a reaction is exothermic in one direction, what can you say about the other direction?
27. What would you see when you heat hydrated Copper II sulphate.
28. What would you see when you add water
29. What is equilibrium?
30. Draw the symbol to show a reaction is reversible.
31. What happens to the rate of the reaction as it moves towards equilibrium?
32. Is the reaction over at equilibrium?
33. What happens to the concentration of reactants as a reaction proceeds?
34. What happens to the concentration of the products as the reaction proceeds?
35. What does it mean when it is said the equilibrium lies to the right?
36. What does it mean when it is said the equilibrium lies to the left?
37. Name the three things that effect the position of the equilibrium.
38. If a reaction is exothermic in one direction what does it tell you about the other direction?
39. What does anhydrous mean?
40. What colour are copper II sulphate crystals?
Higher
41. State Le Chatelier’s principle.
42. If you cool an exothermic reaction which way will the equilibrium move?
43. If you heat an exothermic reaction which way will the equilibrium move?
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44. What has to be present for pressure to change the equilibrium?
45. How do you know which side of a reaction has the biggest number of molecules of gas?
46. What happens to the equilibrium of a reaction if you increase the concentration of the reactants?
47. What happens to the equilibrium of a reaction if you increase the concentration of the products?
48. Why is Le Chatelier’s principle important in industry?

TOPIC 7 – organic chemistry – 20 Questions
1. What two elements are found in hydrocarbons?
2. Why is ethanol not a hydrocarbon?
3. What is the difference between alkanes and alkenes?
4. What does homologous mean?
5. What does saturated mean?
6. Name the first four alkanes and give their formulae.
7. What is the general formula of an alkane?
8. What is the general formula of an alkene?
9. What happens to the viscosity as the chain length of a hydrocarbon increases?
10. What happens to the volatility as the chain length of a hydrocarbon increases?
11. What happens to the flammability as the chain length of a hydrocarbon increases?
12. Write a word equation for the combustion of methane.
13. Write a balanced symbol equation for the complete combustion of methane.
14. How is oil formed, and how long does it take?
15. What is the name of the process to separate crude oil into fractions?
16. What is a fraction?
17. How does the process from 15 work?
18. Name six uses for the products of crude oil.
19. What is cracking?
20. What is the catalyst in catalytic cracking?
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TOPIC 8 – chemical analysis – 23 questions
1.
2.
3.
4.
5.
6.
7.
8.
9.

What is the test for a double bond?
Name another way to crack hydrocarbons.
Write a balanced symbol equation for the cracking of decane.
What does purity mean in everyday life?
What does purity mean in chemistry?
State two ways to know something is chemically pure.
What do the impurities do to the boiling point?
What do impurities do to the melting point?
Which is pure the substance that boils at 97 degrees C or the substance that boils between 110
degrees and 118 degrees.
10. State one way you knew the answer to number 8.
11. What is a formulation?
12. What is resin?
13. What is the difference between a mixture and a formulation?
14. Name six formulations
15. What is chromatography?
16. What is meant by the term stationary phase?
17. What is meant by the term mobile phase?
18. Give an example of 17 and 18.
19. What two things influence the distance that a dye will move up the paper in paper
chromatography?
20. What is an Rff value?
21. What is the formula for Rf ?
22. How can you tell how many different dyes were in the mixture?
23. How can you tell if two mixtures contain a common dye?
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TOPIC 9 – chemistry of the atmosphere – 20 questions
1. Name the main gases in the earth’s atmosphere.
2. What are their percentages?
3. Where did the earth’s early atmosphere come from?
4. How much oxygen was present in the earth’s early atmosphere?
5. How much carbon-dioxide was present in the earths early atmosphere?
6. Name four other gases that were present?
7. How were the oceans formed?
8. Describe two ways that the carbon-dioxide levels were reduced?
9. What mineral is limestone made from?
10. What are many shells made from?
11. How did photosynthesis affect the early atmosphere?
12. What are fossil fuels?
13. How are fossil fuels formed?
14. When did the atmosphere reach a composition similar to that of today?
15. What is the greenhouse effect?
16. What is meant by the term global warming?
17. What is climate change?
18. Name two greenhouse gases.
19. Name 4 effects of global warming.
20. Name 4 ways of reducing the production of greenhouse gases.

Topic 10 – using resources – 20 questions
1. What are resources?
2. What is meant by a finite resource?
3. What is meant by the term renewable resource?
4. Name two natural resources.
5. Name three renewable natural resources.
6. Name five finite resources?
7. Give three reasons why quarrying is good?
8. Give four reasons why quarrying is bad for the environment?
9. Name two ways that copper can now be extracted from low grade ores?
10. What is the main disadvantage of using these methods?
11. What is sustainable development?
12. How have scientists reduced the amount of energy required for many industrial processes?
13. State three ways that recycling metals is important in improving sustainability?
14. What is potable water?
15. How is fresh water treated to be ready to drink?
16. Name two ways sea water can be treated?
17. How would you measure the pH of water you were about to purify in the laboratory?
18. Why would fresh water always be processed in preference to sea water where possible?
19. Name five sources of waste water.
20. List the four stages of processing sewage.
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REVISION TOOLS

These pages contain revision clocks so you can make your own questions and ask
someone else to help you test your knowledge.
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REVISION TOOLS

These pages contain planning sheets for the required practicals so you can test
yourself planning on these experiments.
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