Rushcliffe School
Transition Pack for
A Level Chemistry
Helping you get ready for A-level!
This A-level Chemistry transition guide covers
everything from topic guides to online learning to
help prepare you for the start of A Level Chemistry in
Year 12!
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This pack contains lots of activities and
resources to help narrow the gap between GCSE
and the start of A Level chemistry. It should be
completed after your GCSE exams, throughout
your extended “3 Month!” Summer Holidays to
ensure you are ready to hit the floor running at
start your course in September.

Tick the box once a topic has been reviewed and completed
 Task 1 – Wider reading (ongoing throughout the summer)
 Task 2 – Prior Knowledge Expectations (13 hours)
o Topic 1 - Atomic and Electronic Structure (1 hour)
o Topic 2 – Oxidation and Reduction (1 hour)
o Topic 3 – Isotopes and Mass Spectroscopy (1 Hour)
o Topic 4 – Bonding (Approximately 3 hours)
o Topic 5 – Balancing Chemical Equations (1 hour)
o Topic 6 – Measuring Chemicals & The Mole (2 hours)
o Topic 7 – Solutions and Concentrations (1 hour)
o Topic 8 – Titrations (1 hour)
o Topic 9 – Organic Chemistry (1 Hour)
o Topic 10 – Acids, Bases and the pH Scale (1 Hour)
 Task 3 – Baseline assessment (Hand In Task) (2 Hours)
 Task 4 – Skills Audit (Hand In Task) (1 Hour)
 Task 5 – Chemistry Research (ongoing)
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Essential “FREE” Resource to help you prepare
Head start to A Level Chemistry - CGP
ISBN-10: 1782942807

This is currently a free resource from Amazon as the “Kindle Edition” so
download it quickly on to your laptop/Phone/Tablet to have all the knowledge
and revision material at your fingertips in an easy access format!
https://www.amazon.co.uk/Head-Start-level-Chemistry-Levelebook/dp/B00VE2NIGG/ref=msx_wsirn_v1_1/259-09227434799544?_encoding=UTF8&pd_rd_i=B00VE2NIGG&pd_rd_r=0b9dbecd-8c91-43ed-8cb795c3137282ef&pd_rd_w=XxLER&pd_rd_wg=adPAb&pf_rd_p=2c73497e-0658-4f6d-8f3c06c50c0881ec&pf_rd_r=XM9XCBYH1TH593V5E0S9&psc=1&refRID=XM9XCBYH1TH593V5E0S9

Task 1 – Wider reading (Background throughout the summer)
• To help broaden your “Chemistry” horizons and enthuse you as we
start our journey into science, we want you to pick a Science book
and have a read throughout the summer.
• This task is ongoing – once the book is complete we want you to
write a book review!

Book Recommendations – Some inspiring reading to follow over the summer
The Science of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine
(Paperback) Marty Jopson
ISBN-10: 1782434186
The title says it all, lots of interesting science to inspire and enthuse you about science in
general and how it can be used to explain the common little questions and curiosities you
experience around you home.

https://www.amazon.co.uk/Science-Everyday-Life-TeapotsDribble/dp/1782439609/ref=tmm_pap_swatch_0?_encoding=UTF8&qid=1586421445&sr=1-1
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Bad Science (Paperback) Ben Goldacre
ISBN-10: 000728487X
In this book, acclaimed scientist and journalist Ben Goldacre takes a look at the role of
science in our society and tears 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’.

https://www.amazon.co.uk/Bad-Science-BenGoldacre/dp/000728487X/ref=tmm_pap_swatch_0?_encoding=UTF8&qid=1586421679&sr=1-1

A Short History of Nearly Everything (Paperback) Bill Bryson
ISBN-10: 978178416185
This is a quest to understand everything that has happened from the Big Bang to the rise
of civilization - how we got from there, nothing at all, to here, being us. Bill Bryson's
challenge is to take subjects that normally bore the pants off most of us, like geology,
chemistry and particle physics, and see if there isn't some way to render them
comprehensible to people who have never thought they could be interested in science.

https://www.amazon.co.uk/Short-History-Nearly-EverythingBryson/dp/1784161853/ref=tmm_pap_swatch_0?_encoding=UTF8&qid=1586421942&sr=1-1
Moles – A Survival Guide for Science (Paperback) Keith Brown
ISBN-10: 0521424097
This is a short (33 pages) but really useful book which takes students who normally find
the idea of “The Mole” difficult and confusing through a well-constructed and enjoyable
journey to conquer the concept and make a lot of the calculations in A Level Chemistry
much more straightforward. Read this book if you are struggling with the GCSE
Calculations section!

https://www.amazon.co.uk/Moles-Survival-Guide-CambridgeInternational/dp/0521424097/ref=sr_1_1?dchild=1&keywords=moles+a+survival+guide+for+science
&qid=1586422295&s=books&sr=1-1

4

Videos to watch online – When you get bored of watching every episode of
“Big Bang Theory” and have finished watching “Breaking Bad” – here are some video links to
hopefully enthuse and inspire you to become the Scientist we desperately need!
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 are six series in total

https://www.youtube.com/playlist?list=PLMC_-FtZbKXJRIWszjknt63nR9ETWS8rY
A thread of quicksilver – The Open University
A brilliant history of a curious element – mercury – liquid metal!! This single element led to empires and war –
want to know how? Watch the video …… it also shows you some of the cooler properties of mercury.

https://www.youtube.com/watch?v=t46lvTxHHTA
10 weird and wonderful chemical reactions
Chemistry is not just about cool experiments, flashes and BANGS! If you think that, then A Level chemistry is
not for you! However, there are some amazing reactions out there and with a bit of chemical knowledge you
can explain them ….. can you explain why any of these are happening?
https://www.youtube.com/watch?v=0Bt6RPP2ANI
Chemical Curiosities – The Royal Institute Lectures
Highly recommended - Professor Chris Bishop, presenter of the 2008 Royal Institution Christmas Lectures,
leads you through a spectacular tour of the curious, and sometimes surprising, world of chemistry.

https://www.youtube.com/watch?v=ti_E2ZKZpC4

There are many other Royal Institute Lectures in Chemistry,
Physics and Biology – Have a browse and get inspired!
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Task 2 – Prior Knowledge Expectations
• A lot of Year 10 and Year 11 Chemistry provides a foundation for
what we study in Year 12 – normally you would have revised this
thoroughly for your GCSE Exams!
• By going carefully through this section and completing the
questions we can ensure that you can recall this knowledge and
develop these skills – Answers are at the back so mark your own!
• Don’t forget to use the “Head Start to A Level Chemistry” guide
which is FREE as a Kindle edition.

Prior Knowledge Topics (You should spend around 1 hour on each topic)
Chemistry topic 1 – Electronic structure, how electrons are arranged around the nucleus
A periodic table can give you the proton / atomic number of an element, this also tells you how many
electrons are in the atom.
You will have used the rule of electrons shell filling, where:
The first shell holds up to 2 electrons, the second up to 8, the third up to 8 and the fourth up to 18 (or you may
have been told 8).
Atomic number =3, electrons = 3, arrangement 2 in the first shell and 1 in the second or
Li = 2,1
At A level you will learn that the electron structure is more complex than this, and can be
used to explain a lot of the chemical properties of elements.
The ‘shells’ can be broken down into ‘orbitals’, which are given letters:’s’ orbitals, ‘p’ orbitals and ‘d’ orbitals.
You can read about orbitals in “Head Start to A Level Chemistry” Pages 1 – 5 and also here:
http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top
Now that you are familiar with s, p and d orbitals try these problems, write your answer in the format:
1s2, 2s2, 2p6 etc.
Q1.1 Write out the electron configuration of:
a) Ca

b) Al

c) S

d) Cl

e) Ar

f) Fe

g) V

h) Ni

i) Cu

j) Zn

k) As

Q1.2 Extension question, can you write out the electron arrangement of the following ions:
a) K+

b) O2-

c) Zn2+

d) V5+

e) Co2+
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Chemistry topic 2 – Oxidation and reduction
At GCSE you learn that oxidation is adding oxygen to an atom or molecule and that reduction is removing
oxygen. You should also see that oxidation is removing hydrogen and reduction is adding hydrogen. You have
also learned that oxidation is losing electrons and reduction is gaining electrons (OILRIG)
At A level we use the idea of oxidation number a lot!
You know that the metals in group 1 react to form ions that are +1, i.e. Na+ and that group 7, the halogens,
form -1 ions, i.e. Br -.
We say that sodium, when it has reacted has an oxidation number of +1 and that bromide has an oxidation
number of -1.
All atoms that are involved in an “Ioinic” reaction can be given an oxidation number.
An element, Na or O2 is always given an oxidation state of zero (0), any element that has reacted has an
oxidation state of + or -.
As removing electrons is reduction, if, in a reaction the element becomes more negative it has been reduced,
if it becomes more positive it has been oxidised.
-5

0

+5

You can read about the rules for assigning oxidation numbers in the “Head Start to A Level Chemistry” book
pages 6 to 8 and you can also look here:
http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html
Elements that you expect to have a specific oxidation state can sometimes actually have different states, so for
example you would expect chlorine to be -1, it can have many oxidation states: NaClO, in this compound it has
an oxidation state of +1

There are a few simple rules to remember:
•
•
•
•

Metals have a + oxidation state when they react.
Oxygen is ‘king’ it always has an oxidation state of -2
Hydrogen has an oxidation state of +1 (except metal hydrides)
The charges in a molecule must cancel.
sulfate ion, SO42-

Examples: Sodium nitrate, NaNO3
Na +1
+1
To cancel:

3x O2-

4xO2- and 2- charges ‘showing’

-6

-8

N = +5

-2
S = +6

Q2.1 Work out the oxidation state of the underlined atom in the following:
a) MgCO3

b) SO3

c) NaClO3

g) KMnO4

h) Cr2O72-

i) Cl2O4

d) MnO2

e) Fe2O3

f) V2O5
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Chemistry topic 3 – Isotopes and mass spectroscopy
You should remember that isotopes are elements that have the same atomic number (protons) but differing
atomic mass numbers (Numbers of neutrons). Hydrogen has 3 isotopes; 𝐻11
𝐻12
𝐻13
Isotopes occur naturally, in an element you will always have a mixture of common isotopes for that element.
We can accurately measure the amount of each isotope using a machine called a mass spectrometer. You will
learn what a mass spectrometer is and how it works at A level. You can read about a mass spectrometer here:
http://filestore.aqa.org.uk/resources/chemistry/AQA-7404-7405-TN-MASS-SPECTROMETRY.PDF
You can also watch a video from “Machemguy” who will be your best friend during A Level Chemistry!

https://www.youtube.com/watch?v=7LLUH_I5Yes
Q3.1 What must happen to the atoms before they are accelerated in the mass spectrometer?
Q3.2 Explain why the different isotopes travel at different speeds in a mass spectrometer.
A mass spectrum for the element chlorine will give a spectrum like this:
75% of the sample consist of chlorine-35, and 25% of the
sample is chlorine-37.
Given a sample of naturally occurring chlorine ¾ of it will
be Cl-35 and ¼ of it is Cl-37. We can calculate what the
mean mass of the sample will be:
Mean mass = 75 x 35 + 25 x 37 = 35.5
100
100
If you look at a periodic table this is why chlorine has an
atomic mass of 35.5.
An A level periodic table has the masses of elements recorded much more accurately than at GCSE. Most
elements have isotopes and these have been recorded using mass spectrometers.
GCSE

A level

Given the % of each isotope you can calculate the mean mass which is the atomic mass for that element.
Q3.3 Use the percentages of each isotope to calculate the accurate atomic mass of the following elements.
a)
b)
c)
d)
e)

Antimony has 2 isotopes: Sb-121 57.25% and Sb-123 42.75%
Gallium has 2 isotopes: Ga-69 60.2% and Ga-71 39.8%
Silver has 2 isotopes: Ag-107 51.35% and Ag-109 48.65%
Thallium has 2 isotopes: Tl-203 29.5% and Tl-205 70.5%
Strontium has 4 isotopes: Sr-84 0.56%, Sr-86 9.86%, Sr-87 7.02% and Sr-88 82.56%
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Chemistry topic 4 – Bonding.
Have you ever wondered why your teacher drew a water molecule like this?
The lines represent a covalent bond, but why draw them at an unusual angle?
Bonding is a fundamental topic in Chemistry that was introduced in Year 10. You must revisit this topic and
then develop it further using the “Head Start To A Level Chemistry” book pages 9 to 16 which covers all work
on bond polarity, ionic, covalent, giant covalent and metallic bonding.

You should spend 2 or 3 hours going over this topic again
You could also watch the “Primrose Kitten” video below as a quick recap:

https://www.google.com/search?q=primrose+kitten+bonding&rlz=1C1GCEV_enGB883GB883&oq=p
rimrose+kitten+bonding&aqs=chrome..69i57j0l3.5180j0j7&sourceid=chrome&ie=UTF-8
Click the link below to find some Practice GCSE style questions which will test your overall knowledge on the
bonding topic:
https://veholix.exampro.net/
Q4.1 Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride (AlCl 3)
Q4.2 Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH3)

Chemistry topic 5 – Chemical equations
Balancing chemical equations is a fundamental skill in Chemistry at A Level and is the stepping stone to using
equations to calculate reaction masses.
There are loads of websites that give ways of balancing equations and lots of exercises in balancing. You can
read through the section “Head start to A Level Chemistry” pages 18 to 19 for some support or look at the
video linked below (Your favourite Primrose Kitten again!):

https://www.youtube.com/watch?v=T0wb4z-_kmY
Some of the equations to balance may involve strange chemicals, don’t worry about that, it is the key skill of
balancing an equation correctly that is important!
http://www.chemteam.info/Equations/Balance-Equation.html
This website has a download; it is safe to do so:
https://phet.colorado.edu/en/simulation/balancing-chemical-equations
Q5.1 Balance the following equations
a. H2 + 02→ H20

f. C10H16+ CI2 →

b. S8+ 02→ S03

g. Fe+ 02→

c. HgO → Hg+ 02

h. C6H1206+ 02→

d. Zn+ HCl→

i. Fe203 + H2 →

e. Na+ H20 →

ZnCl2+ H2
NaOH + H2

C + HCl

Fe203
C02+ H20
Fe + H20

j. Al + FeO → Al2O3 + Fe
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Chemistry topic 6 – Measuring chemicals – the mole
From this point on you need to be using an A level periodic table, not a GCSE one you can view one here:

https://filestore.aqa.org.uk/resources/chemistry/AQA-7405-SDB.PDF
Now that we have our chemical equations balanced, we need to be able to use them in order to work out
masses of chemicals we need or we can produce – this topic was covered in Year 10 Chemistry.
The mole is the chemists equivalent of a dozen, atoms are so small that we cannot count them out
individually, we weigh out chemicals.
For example:

magnesium + sulfur → magnesium sulfide
Mg

+

S

→

MgS

We can see that one atom of magnesium will react with one atom of sulfur, if we had to weigh out the atoms
we need to know how heavy each atom is.
From the periodic table: Mg = 24.3 and S = 32.1
If I weigh out exactly 24.3g of magnesium this will be 1 mole of magnesium, if we counted how many atoms
were present in this mass it would be a huge number (6.02 x 1023!!!!), if I weigh out 32.1g of sulfur then I
would have 1 mole of sulfur atoms.
So 24.3g of Mg will react precisely with 32.1g of sulfur, and will make 56.4g of magnesium sulfide.
You can read up on “The Mole” and its calculations using the “Head start to A Level Chemistry” book page 37.
This is then extended to look in more detail at Empirical formula and finding molecular formula which are both
topics we will cover in Year 12.
There is also a comprehensive page on measuring moles linked below, this contains a number of descriptions,
videos and practice problems.
You will find the first 6 tutorials of most use here, and problem sets 1 to 3.
http://www.chemteam.info/Mole/Mole.html
Q6.1 Answer the following questions on moles.
a) How many moles of phosphorus pentoxide (P4O10) are in 85.2g?
b) How many moles of potassium in 73.56g of potassium chlorate (KClO3)?
c) How many moles of water are in 249.6g of hydrated copper sulfate (CuSO4.5H2O)? For this one, you
need to be aware the dot followed by 5H2O means that the molecule comes with 5 water molecules
so these have to be counted in as part of the molecules mass.
d) What is the mass of 0.125 moles of tin sulfate (SnSO4)?
e) If I have 2.4g of magnesium, how many g of oxygen(O 2) will I need to react completely with the
magnesium? 2Mg +O2 → MgO
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Chemistry topic 7 – Solutions and concentrations (aka Molarity)
In chemistry a lot of the reactions we carry out involve mixing solutions rather than solids, gases or liquids.
You will have used bottles of acids in science that have labels saying ‘Hydrochloric acid 1M’, this is a solution of
hydrochloric acid where 1 mole of HCl, hydrogen chloride (a gas) has been dissolved in 1dm 3 of water.
The dm3 is a cubic decimetre, it is actually 1 litre or 1000 cm3, but from this point on as an A level chemist you
will use the dm3 as your volume measurement. So 25cm3 = 0.025dm3 (ie 25/1000 = 0.025)
Calculating concentrations is not covered in the Double Award GCSE of combined science but is covered in the
Triple award course……. So some will have done this already. To help you close this gap have a look at the
video below and learn the concentration equation (remember volume is ALWAYS in dm3)

https://www.youtube.com/watch?v=r61dnnGqFYI
You can also read up on these concentration calculations by accessing the page below – note that the terms
“concentration” and “molarity” mean the same thing.

http://www.docbrown.info/page04/4_73calcs11msc.htm
Q7.1
What is the concentration (in mol dm-3) of 9.53g of magnesium chloride (MgCl2) dissolved in
100cm3 of water?
b) What is the concentration (in mol dm-3) of 13.248g of lead nitrate (Pb(NO3)2) dissolved in 2dm3 of
water?
c) If I add 100cm3 of 1.00 mol dm3 HCl to 1.9dm3 of water, what is the molarity of the new solution?
d) What mass of silver is present in 100cm3 of 1moldm-3 silver nitrate (AgNO3)?
e) The Dead Sea, between Jordan and Israel, contains 0.0526 moldm-3 of Bromide ions (Br -), what mass
of bromine is in 1dm3 of Dead Sea water?
a)
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Chemistry topic 8 – Titrations
One fundamental skill in A level chemistry is the ability to carry out accurate titrations, you may well have
carried out a titration at GCSE if you did triple award chemistry, however, this isn’t part of the Combined
Science GCSE and therefore this area will be new to you!
At A level you will have to carry them out very precisely and be able to describe in detail how to carry out a
titration - there will definitely be questions on the exam paper about how to carry out practical procedures.
You can read about how to carry out a titration here. At this stage I don’t expect you to be able to work
through a titration calculation on your own, but you should be able to follow through an example calculation
and understand why the calculations can be done in terms of moles to find an unknown.

https://www.bbc.co.uk/bitesize/guides/z7j8f4j/revision/1
Remember for any titration calculation you need to have a balanced symbol equation; this will tell you the
ratio in which the chemicals react.
E.g. a titration of an unknown sample of sulfuric acid with sodium hydroxide.
A 25.00cm3 sample of the unknown sulfuric acid was titrated with 0.100moldm-3 sodium hydroxide and
required exactly 27.40cm3 for neutralisation. What is the concentration of the sulfuric acid?
Step 1: the equation
Step 2; the ratios

2NaOH + H2SO4 → Na2SO4 + 2H2O
2 : 1

Step 3: how many moles of sodium hydroxide

27.40cm3 = 0.0274dm3

number of moles = c x v = 0.100 x 0.0274 = 0.00274 moles
step 4: Using the ratio, how many moles of sulfuric acid
for every 2 NaOH there are 1 H2SO4 so, we must have 0.00274/2 =0.00137 moles of H2SO4
Step 5: Calculate concentration. concentration = moles/volume in dm3 = 0.00137/0.025 = 0.0548 moldm-3
Here are some additional problems, which are straight from a GCSE Chemistry exam, have a go at them and
use the mark scheme and examiners comments to see how well you have performed compared to other
students across the country who sat the same questions in their exams!

https://seqosyc.exampro.net/
Challenge! – Can you use the steps outlined above to try and work out the unknown volume of sodium
sulphate in the question below…… this is a 1:1 reaction for for each mole of barium nitrate you need 1 mole of
sodium sulphate.
Q8.1 A solution of barium nitrate will react with a solution of sodium sulfate to produce a precipitate of barium
sulfate.
Ba(NO3)2(aq) + Na2SO4(aq) → BaSO4(s) + 2NaNO3(aq)
What volume of 0.25moldm-3sodium sulfate solution would be needed to precipitate all of the barium from
12.5cm3 of 0.15 moldm-3 barium nitrate?
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Chemistry topic 9 – Organic chemistry – functional groups
At GCSE you would have come across hydrocarbons such as alkanes (ethane etc) and alkenes (ethene etc). You
may have come across molecules such as alcohols and carboxylic acids. At A level you will learn about a wide
range of molecules that have had atoms added to the carbon chain. These are called functional groups, they
give the molecule certain physical and chemical properties that can make them incredibly useful to us.
Here you are going to meet a selection of the functional groups, learn a little about their properties and how
we give them logical names.
You will find an overview of Organic molecules and their structures by reading through the “Head start to A
Level Chemistry” book pages 23 to 27. We will then build on these different organic molecules as we go
through the two year A Level course.
The link below shows many of the organic molecules we will look at – there is no need to learn all of these
now, this page is just to introduce you to the idea!
http://www.chemguide.co.uk/orgpropsmenu.html#top
Naming organic compounds is an essential skill that will access many marks in the exams. Here is a video which
gives an overview of naming simple organic molecules:

https://www.youtube.com/watch?v=40wnvuG8uQg

Using the two links and your own research, see if you can answer the following questions:
Q9.1 Halogenoalkanes
What is the name of this halogenoalkane?
How could you make it from butan-1-ol?
Q9.2 Alcohols
How could you make ethanol from ethene?
How does ethanol react with sodium, in what ways is this a) similar to the reaction with water, b) different to
the reaction with water?
Q9.3 Aldehydes and ketones
Draw the structures of a) propanal b) propanone
How are these two functional groups different?
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Chemistry topic 10 – Acids, bases, pH
At GCSE you will know that an acid can dissolve in water to produce H+ ions, and that the Alkali ion is OH-. At A
level you will need a greater understanding of what an acid or a base is.
You can review GCSE knowledge on Acids, Alkalis and Bases by reading the “Head start to A Level Chemistry”
book Page 22. You can also review the Acids and Alkali topic from GCSE by watching the video below

https://www.youtube.com/watch?v=57d8VM-9_XE
Q10.1 What is your definition of what an acid is?
Q10.2 How does ammonia (NH3) act as a base?
Q10.3 Ethanoic acid (vinegar) is a weak acid, what does this mean?
Q10.4 What is the pH of a solution of 0.01 moldm-3 of the strong acid, hydrochloric acid?

Task 2 – Completed ……. Yay!!!
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Prior-Knowledge Topics Answers – Mark your own response
Q1.1a) 1s2 2s2 2p63s23p64s2

b) 1s2 2s2 2p63s23p1

c) 1s2 2s2 2p63s23p4

d) 1s2 2s2 2p63s23p5

e) 1s2 2s2 2p63s23p6

f) 1s2 2s2 2p63s23p6 3d64s2

g) 1s2 2s2 2p63s23p6 3d34s2

h) 1s2 2s2 2p63s23p6 3d84s2

i) 1s2 2s2 2p63s23p6 3d10 4s1

j) 1s2 2s2 2p63s23p6 3d10 4s2

k) 1s2 2s2 2p63s23p6 4s2 3d10 4p3

Q1.2a) 1s2 2s2 2p63s23p6

b) 1s2 2s2 2p63s23p6

d) 1s2 2s2 2p63s23p6

e) 1s2 2s2 2p63s23p6 3d7

c) 1s2 2s2 2p63s23p6 3d10

==========================================================================================
Q2.1 a) +4

b) +6

c) +5

d) +4

e) +3

f) +5

g) +7

h) +6

i) +4

==========================================================================================
Q3.1 They must be ionised / turned into ions
Q3.2 The ions are all given the same amount of kinetic energy, as KE = ½ mv 2 the lighter ions will have greater
speed / heavier ions will have less speed.
Q3.3

a) 121.855

b) 67.796

c) 107.973

d) 204.41

e) 87.710 / 87.7102

==========================================================================================
Q4.1

120o

a)

107o

b)

==========================================================================================
Q5a. 2H2 + 02→ 2 H20

f. C10H16+ 8CI2 →

b. S8+ 1202→ 8S03

g. 2Fe+ 302→

c. 2HgO → 2Hg+ 02

h. C6H1206+ 602→ 6 C02+ 6 H20

d. Zn+ 2HCl→

i. Fe203 + 3H2 →

e. 2Na+ 2H20 →

Q6.1

ZnCl2+ H2

2Fe203

2Fe + 3H20

j. 2Al + 3 FeO → Al2O3 + 3Fe

2NaOH + H2

a) 85.2/284 = 0.3 moles

10C + 16HCl

b) 73.56/122.6 = 0.6 moles

d) 0.125 x 212.8 = 26.6g e) 2Mg : 2O or 1:1 ratio
oxygen (O2): 0.1 x 32 = 3.2g

2.4g of Mg = 0.1moles

c) 249.5/249.5 = 1.0 moles
so we need 0.1 moles of
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7.1 a) 9.53g/95.3 = 0.1 moles, in 100cm3 or 0.1dm3
b) 13.284g/331.2 = 0.04 moles, in 2dm3

in 1dm3 0.1moles/0.1dm3 = 1.0 mol dm-3

in 1dm3 0.04moles /2dm3 = 0.02 mol dm-3

c) 100cm3 of 0.1 mol dm-3 = 0.01 moles added to a total volume of 2 dm3 = 0.01moles/2dm3 = 0.005 mol dm-3
d) in 1dm3 of 1 mol dm-3 silver nitrate, 1 mole of Ag = 107.9g in 0.1dm3 = 107.9 x 0.1 = 10.79g
e) 0.0526 x 79.7 = 42.0274g
==========================================================================================
8.1
Ba(NO3)2 : Na2SO4
1

:

1

ratio

12.5cm3 of Ba(NO3)2 = 0.0125dm3
0.15 moldm-3 x 0.0125dm3 = 0.001875 moles
same number of moles of sodium sulfate needed, which has a concentration of 0.25 mol dm -3
0.001875 moles / 0.25 mol dm-3 = 0.0075 dm3 or 7.5cm3
==========================================================================================
9.1

1-chlorobutane
Add butan-1-ol to concentrated HCl and shake

9.2

react ethene with hydrogen gas at high temperature and pressure with a nickel catalyst
The reaction is similar in that it releases hydrogen but different as it proceeds much slower than in

water
9.3

propanal

propanone

The carbon atom joined to oxygen in propanal has a hydrogen attached to it, it does not in propanone.
==========================================================================================
10.1 An acid is a proton donor
10.2 Ammonia can accept a proton, to become NH4+
10.3 ethanoic acid has not fully dissociated, it has not released all of its hydrogen ions into the solution.
CH3COOH ⇋ CH3COO - + H+
Mostly this
Very few of these
10.4 pH = -log [0.01] = 2

The pH = 2
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Task 3 – This is a “Hand in Task” for your 1st lesson in September
• Now you have reviewed your GCSE Subject knowledge and bridged the
gap to A Level Chemistry – we want to see what your baseline
knowledge is!
• Complete the Baseline test below without using your notes or the
internet – you shouldn’t take longer than 120 minutes.

GCSE to A-Level Chemistry – Transition Work
Name ………………………………………………
Atomic Structure
GCSE questions

Q1. This question is about the structure of the atom.
(a) Complete the sentences. Choose answers from the box. Each word may be used
once, more than once, or not at all.
electron

ion
nucleus

neutron
proton

The centre of the atom is the _______________________ .
The two types of particle in the centre of the atom are the proton and the
_______________________ .
James Chadwick proved the existence of the _______________________ .
Niels Bohr suggested particles orbit the centre of the atom. This type of particle is the
________________ .
The two types of particle with the same mass are the neutron and the
_______________________ . (5)
The table below shows information about two isotopes of element X.
Mass number

Percentage (%) abundance

Isotope 1

63

70

Isotope 2

65

30
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(b)

Calculate the relative atomic mass (Ar) of element X using the equation:

Use the table above. Give your answer to 1 decimal place.
_________________________________________________________________________
_________________________________________________________________________
Ar = _________________ (2)
(c)

Suggest the identity of element X. Use a periodic table.

Element X is
_______________________________________________________________________(1)
(d)

The radius of an atom of element X is 1.2 × 10−10 m

The radius of the centre of the atom is

the radius of the atom.

Calculate the radius of the centre of an atom of element X. Give your answer in
standard form.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
____Radius = ___________________ m (2)
Q2. (a) Define the mass number of an atom.
_________________________________________________________________________
_______________________________________________________________________ (1)
(b)

Element X has two isotopes. Their mass numbers are 69 and 71

The percentage abundance of each isotope is:
•
•

60% of 69X
40% of 71X

Estimate the relative atomic mass of element X.

Tick one box.

< 69.5

Between 70.0 and 70.5

Between 69.5 and 70.0

> 70.5

Between 69.5 and 70.0
(1)
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A-Level question to give a go!

Q1. Which of these correctly shows the numbers of sub-atomic particles in a 41K+ ion?
Number of
electrons

Number of
protons

Number of
neutrons

A

19

19

20

B

18

20

21

C

18

19

22

D

19

18

23
(Total 1 mark)

Q2. Magnesium exists as three isotopes: 24Mg, 25Mg and 26Mg
(a) In terms of sub-atomic particles, state the difference between the three isotopes of
magnesium.
_________________________________________________________________________
______________________________________________________________________ (1)
(b)

State how, if at all, the chemical properties of these isotopes differ.

Give a reason for your answer.
Chemical properties
______________________________________________________________________
Reason
_________________________________________________________________________
_______________________________________________________________________ (2)

Amount of Substance
GCSE questions

Q3. A student investigated the reactions of copper carbonate and copper oxide with dilute
hydrochloric acid. In both reactions one of the products is copper chloride.
(a)

A student wanted to make 11.0 g of copper chloride.
The equation for the reaction is:
CuCO3 + 2HCl → CuCl2 + H2O + CO2

Relative atomic masses, Ar: H = 1; C = 12; O = 16; Cl = 35.5; Cu = 63.5
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Calculate the mass of copper carbonate the student should react with dilute
hydrochloric acid to make 11.0 g of copper chloride.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________Mass of copper
carbonate = _________________________ g (4)
(b) The percentage yield of copper chloride was 79.1 %. Calculate the mass of copper
chloride the student actually produced.

_________________________________________________________________________
_____________________________________________Actual mass of copper chloride
produced = ____________ g (2)

A-Level question to give a go!

Q3. Ethanol can be made from glucose by fermentation.
C6H12O6 → 2C2H5OH + 2CO2
In an experiment, 268 g of ethanol (Mr = 46.0) were made from 1.44 kg of glucose
(Mr = 180.0). What is the percentage yield?
A 18.6%
B 36.4%
C 51.1%
D 72.8%
(Total 1 mark)

Q4. A gas cylinder contains 5.0 kg of propane. How many propane molecules are in the
cylinder?
The Avogadro constant, L = 6.022 × 1023 mol–1
A 6.8 × 1022
B 7.2 × 1022
C 6.8 × 1025
D 7.2 × 1025
(Total 1 mark)
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Bonding
GCSE questions

Q4. Figure 1 shows the structure of five substances.

(a)

Which diagram shows a gas? Tick (✔) one box.
A

B

C

D

E
(1)

(b)

Which diagram shows the structure of diamond? Tick (✔) one box.
A

B

C

D

E
(1)

(c)

Which diagram shows a metallic structure? Tick (✔) one box.
A

B

C

D

E
(1)

(d)

Which diagram shows a polymer? Tick (✔) one box.
A

B

C

D

E
(1)

(e) A chlorine atom has 7 electrons in the outer shell.
Two chlorine atoms covalently bond to form a chlorine molecule, Cl2
Figure 2 is a dot and cross diagram showing the outer shells and some electrons in a
chlorine molecule.
Complete the dot and cross diagram. Show only the electrons in the outer shell.

(1)
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(f)

What is the reason for chlorine’s low boiling point? Tick (✔) one box.
Strong covalent bonds
Strong forces between molecules
Weak covalent bonds
Weak forces between molecules
(1)

Figure 3 represents the structure of manganese oxide. Manganese oxide is an ionic
compound.

(g)

Determine the empirical formula of manganese oxide. Use Figure 3.

_________________________________________________________________________
_________________________________Empirical formula = ______________________ (1)
(h)

Why does manganese oxide conduct electricity as a liquid? Tick (✔) one box.
Atoms move around in the liquid
Electrons move around in the liquid
Ions move around in the liquid
Molecules move around in the liquid
(1)

Q5. (a)

Complete the dot and cross diagram to show the covalent bonding in a nitrogen
molecule, N2
Show only the electrons in the outer shell.

(2)
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(b) Explain why nitrogen is a gas at room temperature. Answer in terms of nitrogen’s
structure.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
______________________________________________________________________ (3)

A-Level question to give a go!

Q5. Which is the correct crystal structure for the substance named?
Substance

Structure

A

Iodine

Simple molecular

B

Diamond

Ionic

C

Sodium chloride

Giant covalent

D

Graphite

Metallic
(Total 1 mark)

Q6. What is the formula of calcium nitrate(V)?
A

CaNO3

C

Ca2NO2

B

Ca(NO3)2

D

Ca(NO2)2

(Total 1 mark)

Oxidation, Reduction and Redox equations
GCSE questions

Q9. This question is about halogens and their compounds.
(a) What is the ionic equation for the reaction of chlorine with potassium iodide? Tick one
box.
Cl2 + 2K → 2KCl
2I⁻ + Cl2 → I2 + 2Cl⁻
I⁻ + Cl → I + Cl⁻
I⁻ + K+ → KI
(1)
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Q10. Titanium is a transition metal. Titanium is extracted from titanium dioxide in a twostage industrial process.
Stage 1

TiO2 + 2 C + 2 Cl2 ⟶ TiCl4 + 2 CO

Stage 2

TiCl4 + 4 Na ⟶ Ti + 4 NaCl

In Stage 2, sodium displaces titanium from titanium chloride.
(a) Sodium atoms are oxidised to sodium ions in this reaction. Why is this an
oxidation reaction?
_______________________________________________________________________ (1)
(b)

Complete the half equation for the oxidation reaction.

Na ⟶ ____________ + ____________

(1)

A-Level question to give a go!

Q14. In which reaction is the metal oxidised?
2Cu2+ + 4I–

A

2CuI + I2

B

[Fe(H2O)6]3+ + Cl–

C

[CoCl4]2– + 6H2O

D

Mg + S

[Fe(H2O)5(Cl)]2+ + H2O
[Co(H2O)6]2+ + 4Cl–

MgS
(Total 1 mark)

Introduction to Organic Chemistry
GCSE questions

Q15. The table gives information about four hydrocarbons. The hydrocarbons are four
successive members of a homologous series.

Hydrocarbon
A

Formula

Boiling point in °C

C4H10

0

B

36

C

C6H14

69

D

C7H16

98
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(a)

What is the formula of hydrocarbon B? Tick (✔) one box.
C4H12

C5H12

C5H12

C6H12

(1)

(b)

What is the simplest ratio of carbon : hydrogen atoms in a molecule of hydrocarbon A?
Ratio = 2 : _______
(1)

(c)

Which hydrocarbon is a gas at room temperature (25 °C)? Tick (✔) one box.
A

B

C

D
(1)

(d)

Which hydrocarbon is most flammable? Tick (✔) one box.
A

B

C

D
(1)

(e) Which two substances are produced when a hydrocarbon completely combusts in
air? Tick (✔) two boxes.
Carbon

Sulfur dioxide

Carbon dioxide

Water

Hydrogen
(2)

The diagram shows the displayed structure of a hydrocarbon molecule.

(f)

What is the name of the hydrocarbon in the diagram above? Tick (✔) one
box.

Butane

Methane

Ethane

Propane
(1)
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Q16. This question is about hydrocarbons.
(a)

The names and formulae of three hydrocarbons in the same homologous
series are:
Ethane
Propane
Butane

C2H6
C3H8
C4H10

The next member in the series is pentane. What is the formula of pentane?
_______________________________________________________________________ (1)
(b)

Which homologous series contains ethane, propane and butane? Tick one box.
Alcohols

Alkenes

Alkanes

Carboxylic acids
(1)

(c) Propane (C3H8) is used as a fuel. Complete the equation for the complete combustion
of propane.
C3H8

+

5O2

→ 3

_______________ + 4 _________________
(2)

(d) Octane (C8H18) is a hydrocarbon found in petrol. Explain why octane is a hydrocarbon.
_________________________________________________________________________
_______________________________________________________________________ (2)
(e) The table below gives information about the pollutants produced by cars using diesel
or petrol as a fuel.
Fuel

Relative amounts of pollutants
Oxides of Nitrogen

Particulate matter

Carbon dioxide

Diesel

31

100

85

Petrol

23

0

100

Compare the pollutants from cars using diesel with those from cars using petrol.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
______________________________________________________________________(3)
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(f) Pollutants cause environmental impacts. Draw one line from each pollutant to the
environmental impact caused by the pollutant.
Pollutant

Environmental impact
caused by the pollutant
Acid rain

Oxides of nitrogen

Flooding

Global dimming

Particulate matter

Global warming

Photosynthesis
(2)

A-Level question to give a go!

Q20. Which correctly represents an incomplete combustion of pentane?
A

C5H12 + 8O2 ⟶ 5CO2 + 6H2O

B

C5H12 + 8O2 ⟶ 4CO + CO2 + 6H2O

C

C5H12 + 6O2 ⟶ 4CO + CO2 + 6H2O

D

C5H12 + 5O2 ⟶ 4CO + CO2 + 4H2O + 2H2
(Total 1 mark)

Q21. Tetradecane (C14H30) is an alkane found in crude oil. When tetradecane is heated to a
high temperature, one molecule of tetradecane decomposes to form one molecule of hexane
and three more molecules.
Which of the following could represent this reaction?
A

C14H30 → C6H14 + C4H8 + 2C2H4

B C14H30 → C6H14 + C6H12 + C2H4
C C14H30 → C5H12 + 3C3H6
D C14H30 → C6H14 + C2H6 + 2C3H6
(Total 1 mark)

Q22. Petrol contains saturated hydrocarbons. Some of the molecules in petrol have the
molecular formula C8H18 and are referred to as octanes. These octanes can be obtained
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from crude oil by fractional distillation and by cracking suitable heavier fractions.
Petrol burns completely in a plentiful supply of air but can undergo incomplete combustion in
a car engine.
(a) State the meaning of both the words saturated and hydrocarbon as applied to the term
saturated hydrocarbon. Name the homologous series to which C8H18 belongs.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
___________________________________________________________________(3)
(b) Outline the essential features of the fractional distillation of crude oil that enable the
crude oil to be separated into fractions.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_______________________________________________________________________(4)

Alkenes
GCSE questions

Q18. This question is about organic compounds. Hydrocarbons can be cracked to produce
smaller molecules.
The equation shows the reaction for a hydrocarbon, C18H38
C18H38
(a)

→ C6H14 + C4H8 + 2 C3H6 + C2H4

Which product of the reaction shown is an alkane? Tick one box.
C2H4
C3H6
C4H8
C6H14
(1)
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(b) The table below shows the boiling point, flammability and viscosity of C18H38 compared
with the other hydrocarbons shown in the equation.
Boiling point Flammability

Viscosity

A

highest

lowest

highest

B

highest

lowest

lowest

C

lowest

highest

highest

D

lowest

highest

lowest

Which letter, A, B, C or D, shows how the properties of C18H38 compare with the properties
of C2H4, C3H6, C4H8 and C6H14? Tick one box.
A

C

B

D
(1)

(c)

The hydrocarbon C4H8 was burnt in air. Incomplete combustion occurred.

Which equation, A, B, C or D, correctly represents the incomplete combustion
reaction?
A

C4H8

+

4O

→

4CO

+

4H2

B

C4H8

+

4O2

→

4CO

+

4H2O

C

C4H8

+

6O2

→

4CO2

+

4H2O

D

C4H8

+

8O

→

4CO2

+

4H2

Tick one box.

A

C

B

D
(1)

(d) Propanoic acid is a carboxylic acid. Which structure, A, B, C or D, shows propanoic
acid?

Tick one box.
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A
B
C
D
(1)

(e)

Propanoic acid is formed by the oxidation of which organic compound? Tick one box.
Propane

Propanol

Propene

Polyester
(1)

Q19. A molecule of ethene (C2H4) is represented as:

(a)

A sample of ethene is shaken with bromine water. Complete the sentence.

The bromine water turns from orange to _____________________________________(1)

(b)
(i)

Most ethene is produced by the process of cracking.
Decane (C10H22) can be cracked to produce ethene (C2H4) and one other product.

Complete the equation to show the formula of the other product.
C10H22

C2H4 + _____________
(1)

(c)

Many molecules of ethene join together to produce poly(ethene).
(i)

Complete the structure of the polymer in the equation.

(2)
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A-Level question to give a go!

Q23. Consider the following reactions.

(a)

State the type of reaction in Reaction 3. Give the name of substance X.

_________________________________________________________________________
_________________________________________________________________________
____________________________(2)

Task 3 – Completed ……. Yay!!!
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Task 4 – This is a “Hand in Task” for your 1st lesson in September
• There are a number of “Key Skills” essential in chemistry to ensure
you don’t fall behind in your studies and understanding.
• A lack of precision and accuracy with these skills are the cause of
many marks lost in exams and many grades dropping,
• Complete the skills audit below and hand this in when you have
your first Chemistry lesson – this should take 60 minutes

GCSE to A-Level Chemistry – Skills Audit
Name ……………………………………………
Balancing Equations
Use this method to help you https://www.youtube.com/watch?v=ab0gYBdHU-k

GCSE questions

Q1. (a)

Balance these chemical equations.
(i)

H2 +

O2 →

H2O

(1)

(ii)

Al +

O2 →

Al2O3

(1)

Q2. The following passage was taken from a chemistry textbook.
Germanium is a white, shiny, brittle element. It is used in the electronics industry because it
is able to conduct a small amount of electricity.
It is made from germanium oxide obtained from flue dusts of zinc and lead smelters.
The impure germanium oxide from the flue dusts is changed into germanium by the process
outlined below.
STEP 1
The germanium oxide is reacted with hydrochloric acid to make
germanium tetrachloride. This is a volatile liquid in which the germanium and
chlorine atoms are joined by covalent bonds.
STEP 2

The germanium tetrachloride is distilled off from the mixture.

STEP 3
The germanium tetrachloride is added to an excess of water to
produce germanium oxide and hydrochloric acid.
STEPS 1 to 3

are repeated several times.
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STEP 4
The pure germanium oxide is reduced by hydrogen to form
germanium.

(a)

Balance the equation below which represents the reaction in step 1.
GeO2

(b)

+

______ HCl

→

GeCl4

+

______ H2O

(1)

Write a word equation for the reaction in step 3.

______________________________________________________________________ (1)

Q3. (a) Cola drinks contain phosphoric acid, H3PO4. The two equations show how
phosphoric acid can be made from phosphorus.
Balance these two equations.
(i)

P4 + ____ O2 → P4O10

(1)

(ii)

P4O10 + ________ H2O → 4H3PO4

(1)

Some more practice

4)

Mg

+

O2 →

MgO

5)

H2

+

O2 →

H2O

6)

Fe

+

HCl →

FeCl2 +

H2

7)

CuO

+

HNO3→

Cu(NO3)2

+ H2O

8)

Ca(OH)2

+

HCl →

CaCl2

+ H2

9)

KHCO3

+

H2SO4 →

K2SO4

+

10)

Al

Cl2 →

+

CO2

+

H2O

AlCl3

Even more practice - Balancing Equations Game

A-Level question to give a go!

Q11. Copper can be produced from rock that contains CuFeS2
(a)

Balance the equations for the two stages in this process.

.....CuFeS2 + .....O2 + .....SiO2 ⟶ .....Cu2S + .....Cu2O + .....SO2 + .....FeSiO3
.....Cu2S + .....Cu2O ⟶ .....Cu + .....SO2
33

Formula Literacy
For each of the following compounds;
•
•
•
•
e.g.

Identify the number of atoms of each element
The formula of the ions it consists of
Name it
Challenge yourself: calculate its RFM
1. NaNO3

1 x sodium atom,
Na+

1 x nitrogen atom,

3 x oxygen atoms

and NO3-

Sodium nitrate
Challenge: (1 x 23) + (1 x 14) + (3 x 16) = 85

2. Na2O

3. K3PO4

4. CaBr2

5. Al2O3

6. NH4OH

7. (NH4)2SO4
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SI units
To reduce confusion and to help with conversion between different units, there is a
standard system of units called the SI units which are used for most scientific
purposes.
These units have all been defined by experiment so that the size of, say, a metre in
the UK is the same as a metre in China. The seven SI base units are:

All other units can be derived from the SI base units.
For example, area is measured in square metres (written as m 2) and speed is
measured in metres per second (written as ms–1).
It is not always appropriate to use a full unit. For example, measuring the width of a
hair or the distance from Manchester to London in metres would cause the numbers
to be difficult to work with.
Prefixes are used to multiply each of the units. You will be familiar with centi
(meaning 1/100), kilo (1000) and milli (1/1000) from centimetres, kilometres and
millimetres.
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There is a wide range of prefixes. The majority of quantities in scientific contexts will
be quoted using the prefixes that are multiples of 1000. For example, a distance of
33 000 m would be quoted as 33 km.

For the following quantities, which SI unit and most appropriate prefix would
you use?
1. The mass of water in a test tube.

2. The time taken for a solution to change colour.

3. The radius of a gold atom.

4. The volume of water in a burette.

5. The amount of substance in a beaker of sugar.

6. The temperature of the blue flame from a Bunsen burner.
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Rewrite the following quantities.
7. 0.00122 metres in millimetres

8. 104 micrograms in grams

9. 1.1202 kilometres in metres

10. 70 decilitres in millilitres

11. 70 decilitres in litres

12. 10 cm3 in litres

Task 4 – Completed ……. Yay!!!
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Task 5 – Chemistry Research and Note taking
• Use your online searching abilities to see if you can find out as much about
the topic as you can. Remember it you are a prospective A level chemist, you
should aim to push your knowledge.
• You can make a 1-page summary for any one you research using Cornell
notes – this note taking skill maybe useful for revision.
• http://coe.jmu.edu/learningtoolbox/cornellnotes.html

Research activities
Idea 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?

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

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

Idea 4: Curing a Pandemic
What role will chemists play in developing and creating a cure for a pandemic virus like Covid 19?

Idea 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?
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