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Chemistry - Atomic structure and models (Paper 1)
Describe the 3 subatomic particles in 
an atom?

What size is an atom?

What does a formula tell you about the 
number of atoms in a compound?

How do you balance a chemical equation?

What information does the following 
symbol tell you about sub-atomic 
particles?
Atomic number = 
Mass number =
Protons = 
Neutrons =
Electrons = 

39

K
19

If an atom has 13 electrons, what is 
the electron configuration (electronic 
structure)?

What element is this?

What is the maximum number of electrons 
that fit on each electron shell?

___ ,  ___ ,  ___

What group of the periodic table is 
magnesium (2,8,2) in and why?

What group is chlorine in, and why?

Why are Group 8 (Group 0) elements 
so unreactive?

Particle Charge Mass

Draw simple labelled diagrams to represent the 
following models of the atom:
JJ Thomson:

Rutherford:

Bohr:

What is an element?

What is a compound?

What is a mixture?

Explain how Rutherford’s scattering experiment 
caused the model of the atom to change.

Which sub atomic particle did Chadwick discover?

MgSO4
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Chemistry - Periodic Table (Paper 1)
How were the early periodic tables ordered?

Explain how Mendeleev ordered his periodic 
table.

Why was his original periodic table so 
unique?
1)
2)

Identify the different groups in the modern periodic table, and explain the pattern for their 
electron configuration.

How are the elements ordered in the modern periodic table?

How many electrons do the alkali 
metals have on their outer shell (energy 
level)? 

Give 2 examples of the reactions of 
sodium (Na):
Reaction with Cl2

Reaction with H2O

Explain why Group 1 metals become 
more reactive as you go down the 
group?

How does the melting point of the 
group 1 alkali metals change down the 
group?

Give the chemical formula for:

Chlorine:               Bromine:            Iodine:
How does the boiling point of the halogens 
change down the group? …………………………….......

Write an equation to show how NaBr would 
react with Cl2.  Why does this reaction happen?

Describe the properties of transition metals.

What are transition metals used for?

Explain why there are different formulae for 
iron oxide.   FeO and Fe2O3

Explain why the reactivity of group 7 
elements decreases down the group: 

How do the noble gases change down the group:

Boiling points:
Density: 

How many electrons do group 1 elements have 
in their outer shell?

How can sodium (2,8,1) achieve a full outer 
shell of electrons?

What can be said about all metal ions?

F

Cl

Br

I

At
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Chemistry – Metals (Paper 1)

Explain oxidation and reduction of metals in 
terms of oxygen.

Give an example of each process:

Explain what oxidation and reduction mean in 
terms of electrons.

Complete this general equation:
metal  +  acid  à _________ +  ___________

Complete these half equations:
Mg2+ +    ___ à Mg
Al à Al3+    +    ___

Reactivity series
Which of the metals in the list would react most vigorously with hydrochloric acid?

Which metal could be used to extract zinc from zinc oxide?

What would you observe if you added a piece of sodium to water?

What is a displacement reaction? 

Electrolysis
Explain how electrolysis can be used to 
extract metals from metal ores. 

Describe how the following low energy metal 
extraction methods work:
Bioleaching:

Phytomining:

Explain why scrap iron can be used to extract 
copper from copper ores.

Fe   +    CuSO4 à FeSO4 +  Cu
Write the ionic equation for the reaction of 
iron with copper sulfate.

Fe   +     Cu2+   à

Reduction with carbon
Explain how a blast furnace is used to 
extract iron from iron oxide ore.

What are ores?

Why is gold usually found as a pure 
metal?

Potassium
Sodium
Calcium
Magnesium
Aluminium
Zinc
Iron
Tin
Lead
Copper
Silver
Gold
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Chemistry – Reactions of 
Acids (Paper 1)
Deduce the formula of the salts from the ions 

in the salt:

e.g. Mg
2+  

and Cl
-

Formula =  MgCl2

1) Ca
2+  

and SO4

2-
Formula =

2) Na
+  

and SO4

2-
Formula =

3) Al
3+  

and NO3

-
Formula = 

What is the pH range for a strong acid?  _____

What is the pH range for a weak alkali?  _____

What ion is present in acidic solutions?  ____

What ion is present in alkaline solutions?  ____

What is the ionic equation for neutralisation:

Complete the following neutralisation word equations and balance the symbol equations:
1) Hydrochloric acid +  lithium hydroxide à

HCl +  LiOH à LiCl + H2O

2) Copper oxide +  nitric acid à

CuO +  HNO3 à Cu(NO3)2 + H2O

3) Zinc carbonate + sulfuric acid à

4) Aluminium + hydrochloric acid  à

Describe how to make copper sulfate 

crystals (including the reactants)

What is the difference between two samples of 

HCl if one is pH 1 and the other is pH 2?

Why is nitric acid a strong acid, but ethanoic 

acid considered a weak acid?

In the following reaction which species is 

oxidised: Mg or HCl?  …......

Mg   +   2HCl   à MgCl2 +   H2

Which species has been reduced?  …….

What is oxidation in terms of electrons:

Describe how a titration method could 

be used to compare the concentration 

of a strong acid and a strong alkali.

State two methods for measuring the 

pH of a solution.

Which method is more accurate?
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Chemistry – Quantitative, mass and moles (Paper 1)
Explain why these 3 atoms are all isotopes of 
carbon.

What does the term relative atomic mass 
(Ar) mean?

Calculate the relative atomic mass (Ar) of 
chlorine if 75% of chlorine atoms are 
chlorine-35 and 25% are chlorine-37.

How many particles are present in 1 mole of 

a substance?

How do you calculate the number of moles of 
calcium in 10g?

What is the mass of 3 moles of carbon dioxide 
(CO2)

What does the term relative formula 
mass (Mr)mean?

Calculate the relative formula mass (Mr) 
of the following compounds:

- Al2O3

- Mg(OH)2

20g of magnesium is burned in 35g of oxygen in the following reaction.

How many moles of Mg are there in 20g?  

How many moles of O2 are there in 35g?  

Which is the limiting reagent?  

What mass of MgO could be produced from this reaction?

What is the percentage yield of ammonia if a 
reaction produced 45g of ammonia (the 
theoretical maximum yield was 70g)?

% yield =  mass obtained x100
theoretical yield

Calculate the atom economy for 
KOH in the following reaction:

2K   +   2H2O    à 2KOH   +   H2
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Titrations
Describe how a titration method could be used to calculate the 
concentration of an unknown acid (include a labelled diagram).
-
-

-
-
-

-

What is the concentration of the solution formed when 0.35 moles of 
HCl dissolves in 300 cm3 of water.

What is the concentration of HNO3 if 4.5g is dissolved in 75cm3 of 
water?

What volume is taken up by 1 mole of any gas at RTP?

How many moles of NH3 are present in 34dm3?

What volume is taken up by 2 moles of N2 and 1.5 moles of O2?

Use the following equation to calculate the volume of CO2 

produced from the combustion of 300cm3 of C3H7

C3H7 +     5O2 à 3CO2 +    4H2O

In a titration experiment, 34cm3 of 0.05 mol/dm3 NaOH
reacted with 25cm3 of HCl.  Calculate the concentration of the 
hydrochloric acid solution (HCl):

NaOH +  HCl à NaCl +   H2O

Chemistry – Quantitative, gases and solutions (Paper 1)
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Chemistry – Types of Bonding (Paper 1)
Use dot and cross diagrams to show the electron transfer when lithium reacts with oxygen 
(ionic bonding)

What does empirical formula mean?

Deduce the formula of the ionic compounds 
formed from the following ions:
Na+ and  Cl- à

Mg2+ and Cl- à

Na+ &  CO3
2- à

Al3+ &  OH- à

What holds giant ionic lattices together:

Draw and describe the bonding in pure 
metals. 

Why do metals:

a) Conduct electricity?

b) Bend easily (malleable)

Explain what we mean by the term 
covalent bonding.

Draw the dot and cross diagram for water and 
chlorine (simple covalent molecules):

H2O Cl2

What type of bonding would you predict 
for substances formed from:

1)  Metals and non-metals:  

2)  Only metals:

3)  Only non-metal atoms:    

Describe the attraction between simple 
covalent molecules (e.g. oxygen O2)

What are alloys?

How are alloys different to pure metals?

Identify 3 giant covalent structures:
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Chemistry – Structure and Properties (Paper 1)
Explain why simple covalent molecular 
substances have low melting and boiling points 
(e.g. water, ammonia, chlorine).

Explain why ionic compounds have such high 
melting points.

Explain the properties of the following giant covalent structures:

Diamond Graphite Silicon Dioxide

Can ionic compounds conduct 
electricity?  Explain your answer. 

Polymers are very long chain 
molecules.  Why are most polymers 
solid at room temperature? 

How would you describe each type of particle based on the size:

1 – 100nm (approx. 1x10-8 m)  = 
Approx.  1x10-7 m =  
Approx.  1x10-5  - 1x10-6 m  = 

Why are the advantages of nanoparticles?

What are the disadvantages of nanoparticles?

Other Allotropes of Carbon
What is graphene, and why is it used in electronic components?

What is the formula of the Buckminster fullerene?

What are carbon nanotubes used for?
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Chemistry – States of Matter, Models and Limitations (Paper 1)
Label the melting point and boiling point 
on the following graph

What are the limitations of these models 
of solids, liquids and gases:

•
•
•

Identify the type of model shown below:

What are the limitations of the:

Dot and Cross diagram:

Two-dimensional models:

Three-dimensional models:

Ball and Stick models:

Polymer model:

Displayed model:

Temp
oC

Kinetic Energy (J)
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Chemistry – Electrolysis 
(Paper 1)
Draw a labelled electrolysis diagram to show how 
lead and bromine can be extracted from molten 
lead bromide.

In terms of electrons, what do the following terms 
mean, and at which electrode does each occur?

Electrode:
Reduction –

Oxidation -

Explain how aluminium is extracted by the 
electrolysis of aluminium oxide:

Why is cryolite/aluminium oxide mixture used in this 
process?

Why are the carbon anodes regularly replaced?

What ions are present in molten sodium 
chloride?

What ions are present in aqueous sodium 
chloride solution?

What is the half equation when hydrogen 
ions reach the negative electrode (cathode):

What is the half equation when hydroxide 
ions reach the positive electrode (anode):

Explain the rule for whether the 
metal or hydrogen will form at the 
negative electrode (cathode) during 
electrolysis of an aqueous solution.

With MgCl2(aq) what will form at the
negative electrode?  Explain why.

Complete the following electrolysis half 
equations:

Pb2+   +     ___   à Pb

2O2- à O2 +   ___

Na+ +   ___   à Na

2Cl- à Cl2 +   ___

___ +     2e- à Mg

2I- à ___    +    _____

Al3+   +     3e- à ___

Explain the rule for what element is 
produced at the positive electrode (anode) 
during the electrolysis of aqueous solutions.

Potassium
Sodium
Calcium
Magnesium
Aluminium
Carbon
Zinc
Iron
Tin
Lead
Hydrogen
Copper
Silver

Negative ion in 
solution (aq)

Element formed at 
anode

Chloride (Cl-) Chlorine (Cl2)

Bromide (Br-) Bromine (Br2)

Iodide (I-) Iodine (I2)

Nitrate (NO3
-) Oxygen (O2)

Sulfate (SO4
2-) Oxygen (O2)
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Chemistry – Energy Changes (Paper 1)
Draw a labeled exothermic energy profile 
graph.

Describe what is meant by the term 
exothermic reaction.

Give an example of exothermic reaction.

Describe what is meant by the term 
endothermic reaction.

Give an example of endothermic reaction.

Calculate the energy change of reaction, when methane burns in oxygen.

What are the two fuels used in fuel 
cells?
•
•
What are the 2 half equations that 
occur in a fuel cell:

-

-
What type of energy is produced by 
fuel cells?

State an advantage and a disadvantage 
of fuel cells compared to rechargeable 
batteries

Draw a labeled diagram of a cell 
(including a voltmeter).

Explain how the reactivity of tin (left electrode) and 
aluminium (right electrode) can be determined if the 
voltmeter reading is  +1.5V.

Explain the difference between rechargeable and 
non-rechargeable batteries.

Bond kJ/mol

O-H 464

C-O 351

O-O 142

O=O 502

C=O 730

C-C 347

C-H 414

Reaction pathway

en
er

gy
Draw a labeled endothermic energy profile 
graph.

Reaction pathwayReaction pathway

en
er

gy

en
er

gy
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Chemistry - Changing Atmosphere (Paper 2)
What were the main gases in the 
early atmosphere? 

Where did these gases come from?

What planets have similar 
atmospheres to the early earth’s 
atmosphere:

Describe an experiment to show that oxygen 
makes up around 20% of the atmosphere.

Complete this table for the current atmosphere:

What other gas 

is  found in the atmosphere? 

State and explain the 3 processes that reduced the carbon dioxide levels 
over 4.5 billion years (include equations):

1)

2)

3)

Which of these processes also increased the oxygen levels in the 
atmosphere?

Explain how global warming works:

What human activities contribute to global 
warming:

How can the impact be reduced?

Identify the environmental problems associated with each 
pollutant:
Carbon dioxide:
Sulfur Dioxide:
Nitrogen dioxide:
Carbon particulates (soot):
Carbon monoxide:

Define ‘carbon footprint’.
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Chemistry - Rates of Reaction (Paper 2)
Which two equations can be used to 
calculate the rate of reaction?

How can a tangent be used to calculate the rate 
of reaction at different points on the graph?

Explain how the temperature affects the 
rate of a chemical reaction.

Briefly describe how each set of 
equipment can measure rate of reaction.

Explain how the concentration/pressure 
affects the rate of a chemical reaction.

Explain how a catalyst affects the rate of a 
chemical reaction.

What is the activation energy?

Explain how the surface area affects the rate of 
a chemical reaction.

How would you calculate the average
rate of reaction for this reaction?
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Chemistry – Alkanes and alkenes (Paper 2)
What is the general formula of alkanes:

Complete the names and formula of the 
first 4 alkanes:

What is the general formula of alkenes:

Complete the names and formula of the 
first 4 alkenes:

What does unsaturated mean?

Complete and balance these complete combustion equations:
C5H12 +     O2 è +      

C2H6 +     O2 è +       
Explain the difference between complete combustion and incomplete combustion.

What is crude oil?

Crude oil is separated into different (more 
useful) fractions using:

What is meant by the term fraction?

1) The crude oil is first  ____________

2) Most fractions ____________ and ______ 
up the column 

3) Each fraction ______ and ___________ at 
different temperatures in the column.

4) This is because the hydrocarbons have 
different ____________  ________. 

As you move up the fractional distillation 
column, state whether the property increases or 
decreases.

Viscosity:
Boiling Point:
Flammability:
Chain length:

Describe 2 methods for cracking long chain 
alkanes into short chain alkanes and alkenes:

Complete these cracking equations:

C50H102 è C20H42 +    … C15H30

C29H60 è C15H32 +     C8H16 +      ……..

Show how bromine (Br2) reacts with 
ethene by drawing the product:

What colour change would you see?
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Draw the polymer formed from these 

monomers.

Is this an addition or condensation polymer?

Chemistry – Organic Reactions (Paper 2)
Draw and name the product formed when 

butene reacts with steam (with a catalyst):

This is an addition reaction…true/false

Explain how sugar can be converted into 

ethanol (include a symbol equation)

Name and draw the first 3 alcohols in the 

homologous series:

Draw the polymer formed from this monomer.

Is this an addition or condensation polymer?

Draw and name the ester formed when ethanol 

reacts with ethanoic acid:

What would you observe when sodium 

reacts with an alcohol?

What is the pH of the resulting solution? __

What type of organic compound is formed 

when alcohols are oxidised?

Name and draw the first 3 carboxylic acids 

in the homologous series:

What are alcohols used for, and give an 

explanation for each use:

Complete the general equation for a 

carboxylic acid reacting with a base:

carboxylic  +  base à _______  +  ______ 
acid

Carboxylic acids only partially ionise water, 

so they are referred to as:  

Carboxylic acids have a pH range  of:

Draw the polymer formed from the glycine 

amino acid:

For each polymer, identify the monomer it is 

formed from:

Starch:
DNA – double helix:
Cellulose:
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Chemistry – Chemical Analysis (Paper 2)
What is a:
Pure substance:

Mixture:

Formulation:

If a substance has a very sharp melting point, is it 
likely to be pure or a mixture?

Explain how chromatography can separate substances in 
a mixture.

What is the Rf value?

Describe the test and observation for the 
following gases:
Hydrogen (H2)

Oxygen (O2):

Carbon Dioxide (CO2)

Chlorine (Cl2)

Can a flame test be used on a mixture?

Describe flame emission spectroscopy.

What are 3 advantages of using instrumental 
analysis over manual methods:

For each of the following anions, describe the chemical test and observation. 

Metal cation Flame test

Copper (Cu2+)

Lithium (Li+)

Sodium (Na+)

Calcium (Ca2+)

Potassium (K+)

Precipitation reactions with sodium hydroxide solution:

Metal cation Colour of 
precipitate

Metal hydroxide formula 

Magnesium (Mg2+)

Aluminium (Al3+)

Calcium (Ca2+)

Iron (II) (Fe2+)

Iron (III) (Fe3+)

Copper (II) (Cu2+)

What additional test can be performed on Al(OH)3

Write the ionic equation for the reaction of Fe3+ 

with OH- ions.

Anion Chemical Test (and example equation) Observation

Carbonate (CO3
2-)

Sulfate (SO4
2-)

Chloride (Cl-)

Bromide (Br-)

Iodide (I-)
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Chemistry – Equilibria (Paper 2)
What is the symbol for a reversible reaction?

What is meant by the term ’closed system’?

What can you say about the rate of the forward reaction and 
backwards reaction when a reversible reaction has reached 
equilibrium?

Write the balanced equation for the Haber Process:

What temperature is used in the Haber Process:  ________oC
Explain this temperature in terms of rate and yield:

What pressure is used in the Haber Process:   _______ atm
Explain this pressure in terms of rate, yield and safety:

Which catalyst is used in the Haber Process:  _______
Explain why a catalyst is used:

What happens to the unreacted nitrogen and hydrogen at the end of the 
process?

How is the ammonia collected?

Temperature
For the following reaction, the backward reaction is 
endothermic.  What can be deduced about the forward 
reaction?

What would be the effect of increasing the temperature on this 
reaction?

How could the relative amount of SO3 be increased just by 
changing the temperature?

Pressure
For the following reversible reaction, deduce how many 
molecules there are on each side of the equation.

What would be the effect of increasing the pressure on an 
equilibrium mixture of this reaction?

What would be the effect of decreasing the pressure on an 
equilibrium mixture of this reaction?

ProductsReactants

Reagent Raw material source

Nitrogen

Hydrogen
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Chemistry – Resources 
(Paper 2)

Explain the difference between renewable and 
non-renewable (finite) resources.

Identify and example of each of:
Natural resource:
Agricultural product:
Synthetic product:

Why are phytomining, bioleaching and scrap iron 
now being used to extract copper from ores?

What are the properties of ceramics?

Identify 3 examples of ceramics and how 
they are formed.

Describe what is meant by the term composite?

Identify 4 examples of composites, and what they 
are formed from:

There are different methods for producing potable
water depending on the source of the water:
Fresh water source (ground water):
•
•
•
Salt water
•
•
•

There are two different types of polyethene.  
They are known as _______  and  ______ and are 
manufactured from the ethene monomer 
but using different ____________
to achieve different properties.

What are the 4 processes used to treat waste water?
1) 3)
2) 4)

Why do thermosetting polymers have higher 
melting points than thermosoftening polymers. 

What are the 4 areas that an LCA 
(life cycle assessment) will cover 
when a product is analysed:
1)

2)

3)

4)

Explain why it is we are 
encouraged to reuse, recycle and 
reduce our use of products.

Identify 3 methods used to reduce the 
corrosion of metals.
•
•
•

Identify 5 everyday alloys, and state what they 
are used for.
1)
2)
3)
4)
5)

What types of salts are found in 
NPK fertilisers?
•
•
•
Why are different methods used 
to produce ammonium nitrate in a 
lab compared to in industry?
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