The Billericay School
Chemistry transition
pack
Use your Kerboodle GCSE
Chemistry textbook to help
with the tasks and you
have access on Kerboodle
to the A level textbook as
well.
If you can’t access
Kerboodle use
www.chemguide.co.uk and
GCSE BBC bitesize.

This pack contains a programme of activities and resources to prepare you
to start an A level in Chemistry in September. It is aimed to be used
throughout the summer term and over the Summer Holidays to ensure you
are ready to start your course in September.
Tasks
The ones that are MUST DO:
Page 6 Research activity – Prepare a 1 minute presentation on one
area.
Page 7-24 Task part B Work through it all, and self-assess with
answer pack. Except Task 2 which must be submitted in September.
The ones that are COULD DO: Pages 2-5.

The most important factor about the subjects you study is that
you must enjoy learning about them.
The more you learn the more you will understand and enjoy. The following list of
videos, reading, podcasts and virtual visits are all about Chemistry (and science)
around us. Dip in and out of them, explore and learn more about the subject you
want to study.

Videos to watch online
Rough science – the Open University – 34 episodes available
Real scientists are ‘stranded’ on an island and are given scientific problems to solve using only what
they can find on the island.
Great fun if you like to see how science is used in solving problems. There is a good mixture of
science working together.
There are six series in total, but each episode is only 30 minutes.
https://www.dailymotion.com/playlist/x2igjq#video=xxw6pr

A thread of quicksilver – The Open University
A brilliant history of the most mysterious of elements – mercury. This program shows you how a
single substance led to empires and war, as well as showing you some of the cooler properties of
mercury.
https://www.youtube.com/watch?v=t46lvTxHHTA
10 weird and wonderful chemical reactions
10 good demonstration reactions, can you work out the chemistry of …. any… of them?
https://www.youtube.com/watch?v=0Bt6RPP2ANI

Podcasts
The elements (RSC) - choose an element and listen. Usually about 10 minutes long.
https://www.chemistryworld.com/1925.more?navcode=268
University of Oxford open educational resources
They have a wide variety of podcasts on all subjects. This link is the results from searching
‘chemistry’. http://podcasts.ox.ac.uk/open/search?openterms=chemistry

Book Recommendations
Periodic Tales: The Curious Lives of the Elements (Paperback) Hugh Aldersey-Williams
Kindle edition only £3.99
ISBN-10: 0141041455

This book covers the chemical elements, where they come from and how they are used. There are
loads of fascinating insights into uses for chemicals you would have never even thought about.
The Science of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine (Hardback)
Marty Jopson
ISBN-10: 1782434186

Free on Kindle at: https://www.amazon.co.uk/Science-Everyday-Life-TeapotsDribble/dp/1782434186
The title says it all really, lots of interesting stuff about the things around your home!

Bad Science (Paperback) Ben Goldacre
ISBN-10: 000728487X
Kindle £4.99
Here Ben Goldacre takes apart anyone who published bad / misleading or dodgy
science – this book will make you think about everything the advertising industry
tries to sell you by making it sound ‘sciency’.

Places to visit (virtually)
The Royal Society of Chemistry
They have a number of sections for students including resources, games, virtual experiments, your
future in chemistry, chemistry and art, history and chemistry, interactive Periodic table and activities
and interactive simulations. https://edu.rsc.org/student
The Royal Society
Usually has a Summer science exhibition (which is postponed this year), this link is to a series of
videos introduced by Prof. Brian Cox about last year’s exhibits.
https://royalsociety.org/science-events-and-lectures/2019/summer-science-exhibition/summerscience-exhibition-extra/

London Science museum
https://www.sciencemuseumgroup.org.uk/explore-our-museums-at-home/
History of Science museum Oxford
https://hsm.ox.ac.uk/plan-your-visit

If there are areas you want to be more confident in, here are
some links to key ideas that were met at GCSE and are developed
at A level.
General links
These are some general links that have a wide variety of topics for each one, they include videos and
simulations. https://www.khanacademy.org/science/chemistry Khan academy is free resources
including articles and videos
https://www.khanacademy.org/science/chemistry/organic-chemistry
https://www.youtube.com/user/richthornley/playlists?sort=dd&shelf_id=22&view=50 – This is for
the international baccalaureate but has lots that is relevant to the topics listed but at an AS (look at
SL videos) or A level (look at HL videos) standard.
https://www.youtube.com/playlist?list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr Crash course
chemistry (American and fast paced but there is always a pause button)
https://phet.colorado.edu/en/simulations/category/chemistry Simulations at all levels to explain
various concepts. Balancing chemical equations simulation is very good.

More specific links - they will start to go into A level content so stop them at any point
you like.
The structure of the atom
https://www.khanacademy.org/science/chemistry/atomic-structure-and-properties/introduction-tothe-atom/v/introduction-to-chemistry
Formation of ions
https://www.khanacademy.org/science/chemistry/chemical-bonds/modal/v/ionic-covalent-andmetallic-bonds
Intermolecular bonding
https://www.khanacademy.org/science/chemistry/states-of-matter-and-intermolecularforces/modal/v/van-der-waals-forces
Bonding and properties
http://www.docbrown.info/

Chemical equations
https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome
Inorganic chemistry
https://www.khanacademy.org/science/chemistry/periodic-table/copy-of-periodic-table-ofelements/v/periodic-table-groups
Organic chemistry
https://www.khanacademy.org/science/chemistry/organic-chemistry/bond-line-structures-alkanescycloalkanes/naming-alkanes/v/representing-structures-of-organic-molecules
https://www.khanacademy.org/science/chemistry/organic-chemistry/bond-line-structures-alkanescycloalkanes/naming-alkanes/v/naming-simple-alkanes
Rate of reactions
https://www.khanacademy.org/science/chemistry/chem-kinetics/reaction-rates/v/introduction-tokinetics
https://www.khanacademy.org/science/chemistry/chem-kinetics/reaction-rates/v/rate-of-reaction
Equilibria
https://www.khanacademy.org/science/chemistry/chemical-equilibrium/equilibriumconstant/v/reactions-in-equilibrium
Calculations
https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome/stoichiometryideal/a/stoichiometry
https://www.khanacademy.org/science/chemistry/chemical-reactions-stoichiome/stoichiometryideal/v/stoichiometry

MUST DO TASKS only Part A and task 2 of Part B will need handing in at
start of course. The answers for the rest are supplied, but you might want
to print it, mark it and hand it in for checking.

Part A. Research activities (choose one or another topic in
chemistry if you prefer.)
Use your online searching abilities to see if you can find out as much about one topic as you can. Remember
that you are a prospective A level chemist, you should aim to push your knowledge. You will be giving a one
minute talk on your chosen topic in class in September, so make sure you know your stuff.
Task 1: The chemistry of fireworks
What are the component parts of fireworks? What chemical compounds cause fireworks to explode? What
chemical compounds are responsible for the colour of fireworks?

Task 2: Why is copper sulfate blue?
Copper compounds like many of the transition metal compounds have got vivid and distinctive colours – but
why?

Task 3: Aspirin
What was the history of the discovery of aspirin, how do we manufacture aspirin in a modern chemical
process?

Task 4: The hole in the ozone layer
Why did we get a hole in the ozone layer? What chemicals were responsible for it? Why were we producing so
many of these chemicals? What is the chemistry behind the ozone destruction?

Task 5: ITO and the future of touch screen devices
ITO – indium tin oxide is the main component of touch screen in phones and tablets. The element indium is a
rare element and we are rapidly running out of it. Chemists are desperately trying to find a more readily
available replacement for it. What advances have chemists made in finding a replacement for it?

Part B. Preparation/ consolidation of GCSE Chemistry
You have access to both AQA GCSE Chemistry book and the A level Chemistry book
on Kerboodle.
You will need to know the basics as you soon as you start your Chemistry lessons in
September so make sure you arrive to your first lesson able to do the following tasks. This
will allow you to focus on the skills required to master the more complex chemical
concepts – giving you confidence rather than making you feeling like you are behind from
the start! So come in to Yr 12 fresh but ready/fully prepared. I have provided answers for
the tasks as well.

Task 1 revisits some of the topics from the GCSE additional topics, C3
and mainly C4 – pages 1-6
Task 2 is a research based task covering some of the content
previously covered in C4 – page 7
Task 3 allows you to practise the skills involved in independently
constructing balanced chemical equations – page 8-9
Task 4 focuses on preparing you to meet more complex mathematical
questions based on the same &/or similar chemical concepts – page
10-17
Please make sure for each task you complete the LO boxes by traffic lighting your understanding
before & after each task!

General Guidance
The way you study should change in Year 12, both in terms of the amount of independent study you do for
each subject and the strategies you use/develop when studying – if it doesn’t you are likely to be at risk of
underperforming! You MUST keep on top of the workload from the start making regular summaries along the
way and not leave revision until the end of year before the exams.
To show a positive attitude to learning in completing the following tasks you MUST....
✔ avoid leaving gaps - a big difference from GCSE to AS Level is how YOU take ownership for your
learning. If you find a question difficult or challenging YOU must take action by researching the topic to
help overcome any misunderstanding.
✔ be thorough – avoid cutting corners e.g. you MUST show full working in any calculations, never just
give the final answer; write in full sentences so your work is meaningful during times of revision.
✔ be independent – there is a place for ‘peer learning’ but this can also limit your progress if you become
too reliant on others to explain how to approach a question or regularly complete tasks working
together. Make sure you try to overcome any barriers yourself first by being resourceful and carrying
our further reading on difficult topics, then use your peers to check if you reached the same answer.
✔ Prepare for lessons – arrive to lessons ready to submit any work due in and refresh your memory of the
work covered in the previous lesson by reading through your notes and possibly re-attempting one or
two questions/tasks.

Task 1 – Atoms, Ions & Isotopes
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In this task you will cover the following LO’s. Traffic light your understanding ‘before’ & ‘after’
– note: p+ = protons; e- = electrons; n = neutrons
Student to complete:
Before
After

Learning Outcomes (LO) or Skill Area...
1. Describe protons, neutrons and electrons in terms of relative
charge and relative mass.
2. Describe the distribution of mass and charge within an atom.
3. Describe the contribution of p+ & n to the nucleus of an atom, in
terms of atomic (proton) number & mass (nucleon) number.
4. Deduce the numbers of protons, neutrons and electrons in an
atom given its atomic and mass number
5. Deduce the numbers of protons, neutrons and electrons in an ion
given its atomic number, mass number and ionic charge.
6. Explain the term isotopes as atoms of an element with different
numbers of neutrons and different masses.
7. State that 12C is used as the standard measurement of relative
masses.

8. Define the terms relative isotopic mass and relative atomic mass,
based on the 12C scale.

9. Calculate the relative atomic mass of an element given the relative
abundances of its isotopes.

10. Use the terms relative molecular mass and relative formula mass
and calculate values from relative atomic masses.

Complete the following tasks – remember you must avoid leaving gaps! If you find a question or task
challenging you MUST be proactive and research the answer...
1. Complete the table to show the location, relative charge and relative mass of each sub-atomic particle found
within an atom (LO1).
Sub-atomic particle

Location

Relative charge

Relative mass

Neutron
Electron
Proton
2. Use the table to describe the distribution of mass and charge within an atom (LO2)...
_______________________________________________________________________________________
_______________________________________________________________________________________

Task 1 – Atoms, Ions & Isotopes
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3. Give precise definitions for the following keyterms (LO3)....
Atomic (proton) number: ____________________________________________________________
__________________________________________________________________________________

Mass (nucleon) number: ______________________________________________________________
__________________________________________________________________________________
4. Complete the missing data in the table below - use the 2 definitions above, and your understanding of
atomic structure from C4a (LO4)...
Atom

Atomic No.

Mass No.

5

11

No. of protons

No. of electrons

No. of neutrons

N
K

18

22

40

20
55

78

5. Complete the missing data in the table below - use the example given, and your understanding of atomic
structure and how atoms become ions from C4a & C4b, to (LO5)...
Atom

Metal or nonmetal atom

Atomic
No.

Electron
Configuration

Gains
/loses
e-

No. of egained/loss

Ion formula
produced

Electronic
configuration

Li

Metal

3

2,1

loses

1e-

Li+

[2]+

Na
Mg
Al
F
O
S

Atom
Ca
Cl

Atomic No.

Mass No.

Ion Formula

No. of
p+

No. of e-

Electronic config.

No. of n

Task 1 – Atoms, Ions & Isotopes
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6. Use dot & cross diagrams to model the ionic bonding in a) magnesium oxide and b) aluminium oxide:
Tip – only show the ions formed (not the atoms they come from) and if more than one ion is needed show
how many e.g. if 2 oxide ions are needed, show in this format: 2 x [ ] 2a) magnesium oxide:

b) aluminium oxide:

7. Give a precise definition of the key term ‘isotope’ (LO6).
Tip: within your definition include the words: proton, electron, neutron, atomic number, mass number
Isotope: _________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
8. Complete the missing data on the isotopes of carbon in the table below - use your definition above, and
your understanding of atomic structure and isotopes from C4a, (LO6)...
Example

Atom

1
2
3
4

Atomic No.

Mass No.

6

12

No. of protons

No. of electrons

C

No. of neutrons

7
6

8
7

8

Qu: Which is NOT an isotope of carbon? Justify your choice _____________________________________
______________________________________________________________________________________

Task 1 – Atoms, Ions & Isotopes

4

Qu: Explain, if any, the difference in reactivity between the 3 carbon isotopes? Tip: ask yourself ‘do they all
react with oxygen to produce carbon dioxide or only some?’. Give a reason for your answer.
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

Qu: Name one physical property that may differ between the isotopes of the same element? Justify
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

How would you go about weighing something that you cannot see? This is the situation with atoms. Instead of
finding the mass of atoms directly we compare the masses of different atoms, using the idea of relative mass.

Qu: What isotope has been used, since 1961, as the international standard for the measurement of relative mass?
(LO7) _____________________________________________________________________.

9. Give precise definitions for the following key terms (LO8)....
Relative isotopic mass: ____________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
All the atoms in a single isotope are identical so the relative isotopic mass is the same as the mass number.
Qu: Therefore what is the relative isotopic mass of a) oxygen-16? ______

b) Sodium-23? _______

Most elements contain a mixture of isotopes, each in a different amount and with a different mass so we have to
take into account the contribution made by each isotope to the overall mass of a element which we call the
‘relative atomic mass’
Relative atomic mass (Ar): __________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
You will now learn how to calculate the relative atomic mass based on the element’s isotopes.

Task 1 – Atoms, Ions & Isotopes
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The relative atomic mass for an atom of a particular element can be found on the periodic table. However
these are often not whole numbers (see AS Chemistry periodic table provided in this booklet, do NOT use
your planner) as they have to take into account that each element is often a mixture of isotopes. Here’s how
the relative atomic masses on the periodic table have been derived...

10. Use the worked example above to calculate the relative atomic mass of the following elements (LO9)....
Remember for each isotope you have to take into account it mass and its relative abundance, e.g. %
a) Boron contains: 19.77% 10B & 80.23% 11B

Ar: _____________
28

29

30

b) Silicon contains: 92.18% Si, 4.70% Si & 3.12% Si

Ar: _____________
c) Unknown X contains: 4.31% 50X, 83.76% 52X, 9.55% 53X & 2.38% 54X

Ar: _____________
Use the periodic table to work out the identity of this unknown element:
________________________

Task 1 – Atoms, Ions & Isotopes
11. To appreciate the mass of a molecule we have to take into account the mass of each atom it contains and
the number of each type of atom. We can do this by calculating its ‘relative formula mass’, Mr
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Give precise definitions for the following key terms (LO10)....
Relative formula mass (Mr): _______________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
To be more precise the term ‘relative molecular mass’ is used for molecules e.g. covalently bonded elements
or compounds and the term ‘relative formula mass’ used for ionic compounds as they have giant lattice
structures (not simple molecules)so its molecular formula is actually the empirical formula BUT effectively
you are calculating the same thing!
Calculate the Mr of each compound listed below, showing full working (LO10):
a) CaCO3

Mr = ____________
b) Cu(OH)2

Mr = ____________
c) (NH4)2SO4

Mr = ____________
d) Ca(NO3)2.4H2O

Mr = ____________
Tip – in (d) work out the mass of each part either side of the dot & then add together

Task 2 – The Changing Atom...
In this task you will cover the following LO’s. Traffic light your understanding ‘before’ & ‘after’
– note: p+ = protons; e- = electrons; n = neutrons

Learning Outcomes (LO) or Skill Area...

Student to complete:
Start
End
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1. Describe how the model of the atom has changed over the years.
2. Understand that scientific knowledge is always evolving.
3. Describe how new theories are accepted by scientists.
You must complete the research task, detailed below, and clearly present your findings. How you choose to
present your work is up to you – a written report; series of cue cards; create a podcast or video; PowerPoint
presentation; poster or factsheet.
OBJECTIVE 1: How the idea of the atom has changed from the Greeks to the present day.
Within this task you MUST meet the following criteria:
1.

Key philosophers/scientists: Democritus, Dalton, Thomson, Rutherford, Bohr, Moseley, de Broglie,
Schrodinger & Chadwick. Those shown in bold MUST be included in your findings but you may also like
to research some or all of the others.

2.

Describe each proposed model of the atom, using labelled diagrams where appropriate.

3.

Highlight the limitations of each model

4.

Full bibliography: list of reliable reference materials used to compile your research.
OBJECTIVE 2: Provide a brief history of the periodic table.
Within this task you MUST meet the following criteria:

1.

An annotated copy of the modern day periodic table - clearly label or list as a key the information which we
can obtain from it e.g. group names; how it is arranged; how certain elements are grouped together; any
patterns shown within the periodic table etc.

2.

A timeline of philosophers/scientists that helped to develop the periodic table to how we know it today e.g.
Döbereiner; Newland; Mendeleev.

Task 3: Representing Chemical Reactions using Equations
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Balancing equations becomes a little more challenging at AS level only because you are expected to
independently derive a balanced chemical equation using given named reactants, sometimes for reactions
that will be unfamiliar to you (not studied in class). However this becomes a lot easier if you LEARN your
general equations!
In this task you will cover the following LO’s. Traffic light your understanding ‘before’ & ‘after’
Student to complete:
Start
End

Learning Outcomes (LO) or Skill Area...
1. I can balance equations when correct molecular formula is provided
2. I can give the correct molecular formula based on ion charges.
3. I can convert word equations to balanced chemical equations.
4. I can give the correct balanced equation by applying a general eq.
5. I can predict the correct equation to represent an unfamiliar reaction.

1. Practise the concept of balancing equations using the chemical equations below (LO1):
a) C + O2 CO

Unbalanced equations:

c) Fe2O3 + CO  Fe + CO2

b) Na + O2   Na2O
d) NH3 + O2  NO + H2O (a toughy!)

2. Use the common ion bank (for ionic compounds only) provided and your understanding of C4a-c, to
practise deducing (working out) the correct molecular formula for these named (LO2):
Ionic Compounds

Covalent elements or compounds

Copper sulphate:

Iodine:

Ammonium nitrate:

Carbon monoxide:

Aluminium sulphate:

Methane:

Ammonium carbonate:

Hexane:

Calcium phosphate:

Ammonia:

Help: Ion Formulae Bank (Tip – if any are missing use GCSE chemistry book or Google search the ion charge)

Cations (positive ions)
Group 1 e.g. Li+
1+
2+

Anions (negative ions)
Group 7 e.g. F-

1-

Hydroxide

OH-

Group 2 e.g. Mg

2+

Group 6 e.g. O2-

2-

Phosphate

PO43-

Copper

Cu2+

Nitrate

NO3-

Ethanoate

CH3COO-

Lead

Pb2+

Carbonate

CO32-

Ammonium

NH4+

Sulphate

SO42-

Task 3: Representing Chemical Reactions using Equations
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3. Convert these word equations into balanced chemical equations:
a) Magnesium + hydrochloric acid   magnesium chloride + hydrogen
b) Calcium hydroxide + sulphuric acid  calcium sulphate + water

4. Select the correct general equation from the box below to complete the balanced chemical equations.
Tip – you may wish to construct word equation first and then convert it into a balanced equation

1. Metal + water  metal hydroxide + hydrogen
2. Metal + Acid  Salt + Hydrogen
3. Metal carbonate + acid → salt + carbon dioxide + water
4. Neutralisation: Metal oxide/hydroxide + acid   salt + water
5. Thermal decomposition: metal carbonate  metal oxide + carbon dioxide
6. Thermal decomposition: metal hydrogen carbonate  metal carbonate + water + carbon dioxide

a) Potassium is a group 1 metal that reacts vigorously with water.

b)

Thermal decomposition of baking powder (sodium hydrogen carbonate).

c)

The reaction that takes place when acid rain (sulphuric acid) corrodes buildings made of
limestone.

5. Predict the correct word and balanced chemical equation to represent these possibly unfamiliar reactions.
Tip - You may find the ion bank table on the previous page and the general equations above helpful.
d)

The action of vinegar (ethanoic acid) on copper cans.

e)

The action of the acid in coke (phosphoric acid) on an aluminium can

Task 4: Chemical Mathematics
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In this task you will cover the following LO’s. Traffic light your understanding ‘before’ & ‘after’
Student to complete:
Start
End

Learning Outcomes (LO) or Skill Area...
1. Explain the term empirical formula.
2. Explain the term molecular formula.
3. Calculate empirical formulae using composition by mass or %
4. Calculate molecular formulae using composition by mass or %
1.

Give precise definitions for the following key terms (LO1&2).... (empirical formula not covered in
GCSE so on Kerboodle go to the A level text book page 40 and 41 - Working out chemical formula)
Molecular formula: __________________________________________________________________
__________________________________________________________________________________
Empirical formula: __________________________________________________________________
__________________________________________________________________________________

Use pages 40-41 in the A level book and the table below to help practise calculating the empirical formula.
List all of the elements in the compound
Underneath, write the mass or % given in the question
Calculate moles - ÷ each mass or % from step 2 by the Ar for each element
If the numbers are not ALL whole numbers....
Identify the element in the smallest amount and divide each answer to step 3 by this.
Use this whole number ratio to give the simplest ratio of atoms of each element in the formula

2.

A hydrocarbon has 80% carbon and 20 %hydrogen. Calculate its empirical formula.

Ratio of atoms: ___ : ____
3.

Empirical Formula: ____________

2.70g of aluminium is combined with 10.65g of chlorine. What is the empirical formula of this
product?

Ratio of atoms: ___ : ____

Empirical Formula: ____________

Task 4: Chemical Mathematics
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The mole is a unit for an amount of substance (and is given the symbol ‘n’) – it is a standard pack (number) of
particles.
This count of atoms is called the Avogadro constant (NA) & is equal to 6.02 x 1023 mol-1
IMPORTANT DEFINITIONS
The Avogadro constant (NA) is the number of atoms per mole of the carbon-12 isotope (6.02 x 1023 mol-1).
A mole is the amount of any substance containing as many particles as there are carbon atoms in exactly 12g
of the carbon-12 isotope.
Basically if the amount of substance you want is 1 mole you would need to count out 6.02 x 1023 mol-1
atoms/molecules of that substance.
However, because atoms weigh different amounts (depending on the element) one mole of substance will have
a different mass. For example:
1 mole of carbon-12 would contain 6.02 x 1023 carbon -12 atoms and weigh 12g
...but...
1 mole of sodium-23 would also contain 6.02 x 1023 carbon -12 atoms but weigh 23g
The mass of one mole is easy to work out as it is the relative formula mass in grams for that substance. This
is referred to as molar mass, M, and has the units gmol-1.
Most of this is covered in Chapter 4 of AQA GCSE Chemistry book available on Kerboodle.

Learning Outcomes (LO) or Skill Area...

Student to complete:
Start
End

1. Explain the term ‘amount of substance’.
2. Explain the term mole as the unit for ‘amount of substance’.
3. Explain the term Avogadro constant, NA, (6.02 × 1023 mol–1).
4. Define the term molar mass (units g mol–1)
5. Use the term molar mass (units g mol–1)
6. Carry out mole-based calculations involving mass
7. Carry out mole-based calculations involving gas volume
8. Carry out mole calculations involving solution vol. & concentration

Mole formulae – you will need to learn these equations as they are not provided in the exam
moles = mass (g) / relative formula mass

Task 4: Chemical Mathematics (LO5&6)
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4.

Use the formula given to deduce the formula required to calculate mass (LO5&6):

Mass =

5.

Use this formula to calculate the mass of each of the following (LO5&6)...
(a) 2.50 mol of hydrogen, H2

Mass of H2: __________ g
(b) 0.500 mol of sodium chloride, NaCl.

Mass of NaCl: __________ g
6.

Again, use the formula given to deduce the formula required to calculate the amount of substance
(LO5&6):

Moles(n) =

7.

Use this formula to calculate the amount (in mol) of each substance listed below....
a) 31.0 g of phosphorus molecules, P4

Amount of P4: ____________ mol
b) 50.0 g of calcium carbonate, CaCO3.

Amount of CaCO3: ____________ mol
8.

Again, use the formula given to deduce the formula required to calculate molar mass of an unknown
substance

Molar mass (Mr) =

9.

Use this formula to calculate the molar mass of an 11g gas sample of compound X, which is 0.25mol.

Molar mass: ____________ gmol-1
Possible identity of the gas sample X: _____________________________

Task 4: Chemical Mathematics (LO7)
10.

Use the kerboodle AQA GCSE Chemistry textbook (C4.9) to find the formula for calculating the amount
of gas in mols ...

When volume is in dm3...

When volume is in cm3...

Moles (n) =

Moles (n) =

11.
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Use this formula to calculate the amount of gas (in mol) of....
(a) 3600cm3 of hydrogen gas, H2

Amount of H2 gas: __________ mol
(b) 4dm3 of hydrogen gas, CO2

Amount of CO2 gas: __________ mol
12.

Rearrange the earlier formula in Q.10 to deduce the formula for calculating the volume of gas...

When volume is in dm3...

When volume is in cm3...

Volume (V) =

Volume (V) =

13.

Use this formula to calculate the volume of gas....
(a) 6 mol of hydrogen gas, SO2
Volume of SO2 gas: __________ dm3
(b) 0.25mol of oxygen gas, O2
Volume of CO2 gas: __________ cm3

14.

Complete the following tasks which is more representative of a simple AS chemistry question
Tip – you will need to use both mole formulae introduced so far (on pages 12-15)
(a) What is the mass of 84cm3 of N2O?

Mass of N2O gas: __________ g
(b) What is the volume of 1.26g of propene, C3H6

Volume of C3H6 gas: __________ dm3

Task 4: Chemical Mathematics (LO8)
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15.

Kerboodle AQA GCSE Chemistry book (C4.6 and 4.8) will help here. Use the formula moles =
concentration (mol/dm3) x volume (dm3 ) and the fact 1000cm3 = 1dm3 to calculate the following question
(a) 4dm3 of a 2 mol dm-3 solution

Amount of solution: __________ mol
(b) 25.0dm3 of a 0.15 mol dm-3 solution

Amount of solution: __________ mol

16.

Rearrange this formula to calculate the volume produced in the following solutions....
(a) a solution with a concentration of 2 mol dm-3 that contains 2 moles of solute.
Volume of solution: __________ dm3
(b) a solution with a concentration of 0.25 mol dm-3 that contains 0.005 moles of solute.
Volume of solution: __________ dm3

17.

Rearrange this formula again to calculate the concentration (in mol dm-3) for the following solutions....
(a) 0.5 moles of solid dissolved in 250cm3 of solution
Concentration: __________ mol dm-3
(b) 0.00875 moles of solid dissolved in 25cm3 solution

Concentration: __________ mol dm-3

Task 4: GCSE Past Exam Qu’s related to moles
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Concentration of KOH: _________________ mol dm-3
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Concentration of HCl: _________________ mol dm-3

