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You're studying A-level Chemistry,congratulations!

Studying chemistry afteryourGCSEs really develops your practical and mathematical
skills. If you enjoy experimentinginthelab, you’ll loveiit.

At first, you may find the jump in demand from GCSE a little daunting, but if you follow the tips and
advice in this guide, you'll soonadapt.

We recommendyou keep this somewhere safe, asyoumay like to refer tothe information inside
throughout your studies.

Why study A-level Chemistry?

Chemistry students get to investigate ahuge range of ideas: the big question you’ll ask yourselfis ‘whatis
the world made of ?’ If you choose it as career, you have the potential to help solve all sorts of problems.
You couldwork ona cure for cancer, or you might develop a new food: the possibilities are endless.

Evenifyoudon’tdecide toworkin chemistry, studyingit still develops useful and transferableskillsfor
othercareers.You’lldevelopresearch, problemsolvingand analytical skills, alongside teamwork and
communication. Universities and businesses regard all of these very highly.

Possible degree options

Accordingtobestcoursedme.com, thetopfivedegreecoursestakenbystudents who have A-level
Chemistry are:

° Chemistry

. Biology

o Pre-clinical medicine
o Mathematics

° Pharmacology.

For more details, go to the bestcourse4dme.com website, or UCAS.



http://www.bestcourse4me.com/
http://www.bestcourse4me.com/
https://www.ucas.com/

Which career appeals to you?

Studying Chemistry at A-level or degree opens up plenty of career opportunities, such as:
° analytical chemist

° chemical engineer

. clinical biochemist

o pharmacologist

. doctor

o research scientist (physical sciences)

. toxicologist

° environmental consultant

o higher education lecturer or secondary school teacher
o patent attorney

° science writer.



Specification at a glance

AS and A-level

Physical chemistry

Atomic structure
Amount ofsubstance
Bonding

Energetics

Kinetics

Chemical equilibria,
Le Chatelier’s
principle and K.

Oxidation, reduction
and redox equations

A-level only topics
Physical chemistry

e Thermodynamics
e Rate equations

e Equilibrium constant
K, for homogeneous
systems

e Electrode potentials
and electrochemical
cells

e Acids andbases

Inorganic chemistry

Periodicity

Group2,thealkaline
earth metals

Group 7(17),the
halogens

Inorganic chemistry

PropertiesofPeriod
3 elements and
oxides

Transition metals

Reactionsofionsin
aqueous solution

Organic chemistry

Introduction to
organic chemistry

Alkanes
Halogenoalkanes
Alkenes

Alcohols

Organic analysis

Organic chemistry

Optical isomerism

Aldehydesand
ketones

Carboxylicacidsand
derivatives

Aromatic chemistry
Amines
Polymers

Amino acids,
proteinsand DNA

Organic synthesis
NMR spectroscopy
Chromatography



Places to go for help

1. OCR website.

2. The Royal Society of Chemistry (RSC)

TheRSCdoeverythingfromnamingnewelementsandlobbying MPs, to improving funding for
research sciences in the UK.

You'll find lots of handy resources on their website.

3. The student room

Join the A-level Chemistry forums and share thoughts and ideas with other
students if you're stuck with your homework. Just be very careful not to share anydetailsaboutyour
assessments, thereareseriousconsequencesifyou’re caught cheating. Visit thestudentroom.co.uk

4. Textbooks

5. Revision guides

These are greatif youwantaquick overview of the course when you'rerevising for your exams.
Rememberto use other tools as well, as these aren’t detailed enough on their own.

6. YouTube

YouTube has thousands of Chemistry videos. Just be careful to look at who producedthevideoand
why, because somevideosdistortthefacts. Checkthe author, date and comments—these helpindicate
whether theclipisreliable. Ifin doubt, ask your teacher.

7. Magazines

Focus, New Scientist or Philip Allan updates canhelpyou putthe chemistry you’re learning in
context.


http://www.rsc.org/

Getting prepared

All sciences at A-level are very demanding and require commitment, hard work and resilience. Here
are a few activities to prepare you for this course

Complete this
course

in which you
will learn the
physical
processes behind climate variation
around the world to better
understand the causes of

climate change.

Causes of Climate Change
University of Bergen and Bjerknes
Centre for Climate Research

Listen
((( ! ))) to this

radio
programme in which BBC
security correspondent
Gordon Corera goes inside
Britain's secret listening
station.

GCHQ Cracking the Code
BBC Sounds

Listen to this
((( ! ))) radio

programme

which explores
why NASA’s third bid to land on the
moon was flawed from the start.

13 Minutes to the Moon
BBC Sounds

Read

this

article

from a
clinical psychologist which
provides practical ways to
overcome whatever life
throws your way.

8 tips to help you become
more resilient
Ideas TED

Read this

article in

which

evolutionary

biologist
Barbara Natterson-Horowitz and
writer Kathryn Bowers make the
case for why parents — animal
and human — should remain
involved in the lives of their full-
grown offspring.

Humans aren’t the only ones that

help out their adult kids
Ideas TED

Watch this
TED talk in
which

®

neuroscientist Robert Sapolsky
asks the question: How can
humans be so compassionate
and altruistic -- and also so
brutal and violent?

The biology of our best and
worst selves
TED Talks — Robert Sapolsky

Complete this
course, which
aims to
demystify the
ageing process,
and learn how our everyday
behaviours are likely to affect our
long-term musculoskeletal health.

The science of staying active in old
age

The Universities of Leeds, Sheffield
and Newcastle

Complete this
course

which is an
entertaining
and
illuminating exploration into the
impact dentistry has on our lives.

Discover Dentistry
The University of Sheffield
Available now or 15t June 2020

Watch this
®\ TED talk
which
explains why surfers are
masters of complicated
physics.

The Physics of surfing
TED Talk — Nick Pizzo

Listen to this
((( ! ))) radio ‘

programme in

which Brian
Cox meets some celebrity physics
enthusiasts, including Alan Alda
and Eddie Izzard.

Physics Rocks
BBC Sounds

Complete this
course which
explores the
organic
chemistry behind
everyday things such as
perfume, medicine and sport.

Exploring Everyday
Chemistry

University of York (starts 29"
June)

O

Watch this TED talk
which explores the
science behind
making cookies.
Once you have watched this, why
not try and make your own?

The chemistry of Cookies
TED Talks — Stephanie Warren

Listen to this
radio
((( ! ))) programme
in which
Susan
Marling asks why the UK has the
lowest proportion of female
engineers in Europe.

Britain’s Hidden Talent: Women

Engineers
BBC Sounds

Lis-ten tf)
((( ! ))) this radio

programme which explores
all sorts of science-related
topics (including the
Coronavirus).

BBC Inside Science
BBC Sounds

&

Watch this TED talk
in which George
Zaidan describes the
physics behind this
frustrating phenomenon.

Why is ketchup so hard to pour
TED Talk — George Zaidan



https://www.futurelearn.com/courses/causes-of-climate-change
https://www.bbc.co.uk/sounds/play/b00rmssw
https://ideas.ted.com/humans-arent-the-only-ones-that-help-out-their-adult-kids-heres-why-animals-do-it-too/
https://ideas.ted.com/humans-arent-the-only-ones-that-help-out-their-adult-kids-heres-why-animals-do-it-too/
https://www.ted.com/talks/robert_sapolsky_the_biology_of_our_best_and_worst_selves
https://www.ted.com/talks/robert_sapolsky_the_biology_of_our_best_and_worst_selves
https://www.futurelearn.com/courses/musculoskeletal
https://www.futurelearn.com/courses/musculoskeletal
https://ideas.ted.com/8-tips-to-help-you-become-more-resilient/
https://ideas.ted.com/8-tips-to-help-you-become-more-resilient/
https://www.bbc.co.uk/sounds/play/w3ct0pc5
https://www.futurelearn.com/courses/everyday-chemistry
https://www.futurelearn.com/courses/everyday-chemistry
https://www.ted.com/talks/stephanie_warren_the_chemistry_of_cookies
https://www.bbc.co.uk/sounds/play/b00d9yz5
https://www.bbc.co.uk/sounds/play/b00d9yz5
https://www.futurelearn.com/courses/discover-dentistry
https://www.ted.com/talks/nick_pizzo_the_physics_of_surfing
https://www.bbc.co.uk/sounds/play/m000glnw
https://www.ted.com/talks/george_zaidan_why_is_ketchup_so_hard_to_pour#t-4453
https://www.ted.com/talks/george_zaidan_why_is_ketchup_so_hard_to_pour#t-4453
https://www.bbc.co.uk/sounds/play/b05s3nmw
https://www.bbc.co.uk/sounds/play/b05s3nmw

Read this
article from
marine
scientist Roger
Hanlon. In it he explores how the
heck colour-blind cephalopods —
octopus, squid and others —
achieve such a good colour match
when they camouflage (in short:
amazing, distributed brains).

Oddballs with high-level
intelligence: a Q & A with Roger

Hanlon about the amazing octopus

RSN
p

Complete this course
which will teach you how
to solve encrypted maths
puzzles, in which numbers
are replaced by letters or
symbols.

Maths Puzzles:
Cryptarithms, Symbologies
and Secret Codes

Watch this TED
o talk in which
Angelina Arora

shares how a
lasting combination of curiosity and
strategically applied science could
help solve the world's problems.

What creating atoxin-free plastic taught

me about problem-solving
TED Talk —Angelina Arora

AN SR
p

Complete this course

and explore the diverse skills
and knowledge required to
be a nurse and find out
where a career in nursing
could take you.

Introduction to Nursing:
Bioscience, Psychology, and

Sociology

Watch
@ this TED

talk

which
examines the pharmaceutical
industry and its impact on

doctors and the wider
medical world.

What doctors don’t know
about the drugs they

prescribe
TED Talk —Ben Goldacre

L4

Complete this course which is ideal for
anyone considering working in residential
care homes or nursing. You will also learn
about the 6 ‘Rs’ of medicine administration:

right patient, right medicine, right route,
right dose, right time and resident’s right to refuse.

Understand the key principles of medicine administration

University of East Anglia

Listen to this
radio
(( )) programme
which tackles
the big issue of
lack of diversity in engineering. In
the UK, 91% of jobs in the
engineering industry are filled by
men and 92% of jobs are filled by
white people. So what can we do
about it?

BBC Live Wires

How can we make UK engineering
more diverse?

BBC Sounds

Useful information and activities

There are a number of activities throughout this resource. The answers to some of the activities are
available onoursecure website, e-AQA. Yourteacher will be able to provide you with these answers.

Greek letters

Greeklettersareused ofteninscience. Theycan be used assymbolsfor numbers(suchasmn=3.14...),as
prefixesforunitstomakethemsmaller
(eg um = 0.000 000 001 m) or as symbols for particular quantities (such as 1
which is used for wavelength).

The Greek alphabet is shown below.

A o alpha N N nu

B B beta Y ksi

I Y gamma O O omicro
n

A 0 delta I1 II pi



https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://www.futurelearn.com/courses/maths-puzzles
https://www.futurelearn.com/courses/maths-puzzles
https://www.futurelearn.com/courses/maths-puzzles
https://www.ted.com/talks/angelina_arora_what_creating_a_toxin_free_plastic_taught_me_about_problem_solving
https://www.ted.com/talks/angelina_arora_what_creating_a_toxin_free_plastic_taught_me_about_problem_solving
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.bbc.co.uk/sounds/play/p07fpxvn
https://www.bbc.co.uk/sounds/play/p07fpxvn
https://www.bbc.co.uk/sounds/play/p07fpxvn
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.futurelearn.com/courses/medicine-administration-for-carers

E € epsilon P P rho
Z C zeta 2 COrc | sigma
H l eta T T tau
® 0 theta Y Y upsilon
I 1 iota () () phi
K K kappa X X chi
A A lambda b4 ¥ psi
M 1) mu Q Q omega




Alot of English words are derived from Greek ones, but it’s difficult to see as the alphabet is
so different.

Many of the Greek letters are pronounced like the start of their name. For example, omegaiis
pronounced “0”, sigmais pronounced “s” and lambda is pronounced

lIIII

Seeifyoucanwork out what the following Greek words mean by comparing the phonetic
spelling with similar English words.

[TuBayopac Name of a
mathematician

QKeavog Atlantic, Pacific or
Arctic...

Hovog Single

Tnhe Far or distant

TpwyrodOTng Cave dweller
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Sl units

Every measurement must have a size (eg 2.7) and a unit (eg metres or °C). Sometimes there are
different units available for the same type of measurement, forexampleounces,pounds, kilogramsand
tonnesareallusedas units for mass.

Toreduce confusion and to help with conversion between different units, there is a standard system of
units called the Sl units which are used for most scientific purposes.

These units have all been defined by experiment so that the size of, say, ametre in the UK is the same as a
metre in China.

The seven Sl base units are:

mass M kilogram kg
length lorx metre m
time T second S
electric current 1 ampere A
temperature T kelvin K
amount of N mole mol
substance

luminous intensity | (not used at A-level) candela cd

All other units can be derived from the Sl base units.

Forexample, areaismeasured insquare metres (written asm?) and speed is measured in metres per
second (written as ms™).

Itis not always appropriate to use a full unit. For example, measuring the width of a hair or the distance
from Manchester to Londonin 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.

Thereisawide 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.

11



The most common prefixes you will encounter are:

Tera T 10" | 1000 000 000 000

Giga G 10° 1 000 000 000

Mega M 106 1 000 000

kilo k 103 1000

deci d 10" |01 1/10

centi c 102 |0.01 1/100

milli m 10° | 0.001 1/1000

micro | p 10° | 0.000 001 1/1 000 000

nano | n 10° | 0.000 000 001 1/1 000 000 000
pico p 102 | 0.000 000 000 001 1/1 000 000 000 000
femto | f 10" | 0.000 000 000 000 001 1/1 000 000 000 000 000

Which Sl unit and prefix would you use for the following quantities?

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.

12



Sometimes, there are units that are used that are not combinations of Sl units and prefixes.

These are often multiples of units that are helpful to use. For example, one litre is 0.001 m3.

Rewrite the following in Sl units.

1. 5 minutes
2. 2 days

3. 5.5 tonnes

Rewrite the following quantities.

1. 0.00122 metres in millimetres

2. 104 micrograms in grams

3. 1.1202 kilometres in metres

4. 70 decilitres in millilitres

5. 70 decilitres in litres

6. 10 cm3 in litres




Important vocabulary for practical work

Therearemanywordsusedin practical work. You willhave come across most of these words in your GCSE
studies. It is important you are using the right definition for each word.

Join the boxes to link the word to its definition.

‘ Accurate ‘ A statement suggesting what may happen in the future. ‘

Data An experiment that gives the same results when a different
person carries it out, or a different technique or set of
equipment is used.

‘ Precise A measurement that is close to the true value.

Prediction Anexperiment that givesthe sameresultswhenthesame
experimenter uses the same method and equipment.

‘ Range ‘ Physical, chemical orbiological quantitiesorcharacteristics. ‘
‘ Repeatable ‘ A variable that is kept constant during an experiment. ‘
Reproducible Avariablethatis measured as the outcome ofan
experiment.
Resolution Thisisthe smallest change inthe quantity being measured
(input) of a measuring instrument that gives a perceptible
change in the reading.

Uncertainty The interval within the true value can be expected to lie.

Variable The spread of data, showing the maximum and minimum
values of the data.

Control Measurements where repeated measurements show very little

variable spread.

Dependent Information, in any form, that has been collected.

variable

14



Precise language

Itisessential at AS and A-level to use precise language when you write reports andwhenyouanswer
examinationquestions.Youmustalwaysdemonstratethat you understand a topic by using the correct
and appropriate terms.

Forexample, youshouldtake carewhendiscussingbondingtorefertothe correct particles and
interactions between them.

Also, when discussing the interaction between particles in an ionic solid, you would demonstrate a
lack of understanding if you referred to the particles as atoms or molecules instead of ions or the
interaction between these ions as intermolecular forces rather than electrostatic forces. In this case,
use of the incorrect terms would result in the loss of all the marks available for that part of a question.

Take care also to use the word ‘chloride’ and not ‘chlorine’ when referring to the ionsinacompoundsuch
assodium chloride. Theword ‘chlorine’ should only be used for atoms or molecules of the element.

The periodic table

Theperiodictable of elementsis shown onthe back page of this booklet. The A-level course will build
on what you’ve learned in your GCSE studies.

On the periodic table on the following page:

Draw a line showing the metals and non-metals.

e  Colour the transition metals blue.

e  Colour the halogens yellow.

e  Colour the alkali metals red.

e Colour the noble gases green.

e Draw a blue arrow showing the direction of periods.
e Drawaredarrow showingthe direction of groups.

e Drawablueringaroundthe symbols forall gases.

e Draw aredring around the symbols for all liquids.

15



€01 a0l LOk Dok 66 86 L6 96 S6 6 €6 26 L6 06
LAY EDUSAE] LUNISCoU | WSTAGEPURL | LT LG LWNUISSUE | WNILIoEES [ Winigsadg LN winisusuE | wnonpd | wniengdeu LU winunE) oud LLINLICL mmﬂ_r_._wnq{ M_..Q L= Dm .w
ol ON PN | s3 1 Mg wa wry nd dN n ed YL W
[zgel (52l lasz] 25zl [esel [15e] [2rEl [27el [evel [r¥el lzgel 1y ord 0IEE 0'2Ee
LL 0L 69 89 49 99 59 ¥a £9 9 L9 (0] 65 a5
winpaqn LnaRA Ly WnIpe wnpupoy | wnsoedsAp|  wmgpa | wnugopet | wnidone | wnpewes | wipswosd | wnudAposu | wnusdpoesmd | wWnues seplueyiue] L -86 .
n qA wy 3 oH Ag qL PO ng wsg wd PN id an
osLl LELL 6891 £481 6F91 g2l 6851 gl51 (A ¥ 0sL [s¥L e BOF Lovl
FLLE oLL 601 201 201 201 SoL ol 68 88 8
palesnusLine Ang ou wmuatiuecs | ungpesuwep | wnueupew | WNISSEY wnagog | wnbeogess | wWniugnp | Weipeopssgng | Wnunoe LT S LLIMEZHUR 3
Ing papodad ussq aABY 91 1-Z 1L SISqUINU JIUOTE YIIM Sluswwsg mﬂ_ sa N SH g mm qa id + oy EYH 44
[bge] 18:F| [9:2] loze] [2ee] [1iel lage] lige] [2ez] lazzl [eeel
93 cg e £a 28 k=] 0g 6L 8z 1L 92 =71 ¥ gL gl 25 ag oS
UopE supElse | wnuopd | ypnwsig pes| umiELy Aunousi piob ununed L WINIUSo LIS uastum WL B UE) wnayey | wnusgpue) | wnueg WINISSED
Uy W od g qd 1L BH ny id 41 SO a4 M EL iH = B egd s2
[zzzel loiel [602] 0'602 2402 t¥0e 9002 061 L'GEL Zg6lk Z'06L g98L gegl 6081 g8l 6851 g8l BZEL
L] g9 4 1S 0s 6F v ir 9r St L4 e e 84 or 68 28 L8
LOUEx LI WnLInjE] h._.._n_.—t_Em. un gL WNUpED Bas F-.__—.m.__m_ﬂ LT LML N | LU sULe] _.._w«.,vﬂ.un-m..o._..c [0y e be: W) LI RO T —.r__.__._.—ta. wnnuans Wnip g
ax | aL qs us uj P2 by Pd UH nH u.J oW anN AZ A ) qH
gleL 6921 = A S gLeL £28LL ariL el 6201 o001 620k L'LoL [g6] 096 6'¢6 L6 688 9’L8 g'e8
8g SE ¥E £e [ LE oe 6¢ 82 g 9¢ 5S¢ ¥e EC [ Le 0eg 1
uojdiny UL LWINUSas suase | wnuewsb|  wnged U saddoo U IEqos U esauebiuew | wnwwosnp | wnipeues | wnuen UNIpUEDS wmyes | wnissejod
™ 19 a5 SV g e9 uz no IN oD 24 U 4D A 1L 5 BD b
g'eg 664 06L B¥L g'eL 269 ¥s9 SE9 485 685 8’55 B¥S 0es 605 6L 0S¥ 0% ree
a2l Ll alL Sl ¥l gl 2l L
uche BULIDJLD Jnyns sruoydsoyd Haal] LUTIPUILLITYE *‘N .C .: .C .ﬁ‘.u.__t _ﬁ‘.m.\_ *‘m\_ .ﬁ‘t _ﬁ‘m&_ A‘m‘_ .ﬁ‘& *.m“‘_ wnisaubew | wpos
i 12 s d IS v BN EN
6'6E gGe L'gE oe L'8a o2 £¥e oge
oL 3] a L 9 5 saquwnu (umousd) anoe ¥ c
uSEU BUEONY uebifxo uabanu UGBS =10 BUBU winieg LTI
2N d 0 N 2 g loquifs ag n
[T 0Bl =] owl ozt 0oL SSEW JWME SAE|a s 69
z (/7Y TV TV TV R (7)) r Aoy (e (L)
winigsy uabaip Ay
a9H H
ot oL
(gL
0 L 9 S 14 € 4 L

16



Use the periodic table to find the following:

1.  The atomic number of: osmium, sodium, lead, chlorine.

2. The relative atomic mass of: helium, barium, europium,oxygen.
3. The number of protons in: mercury, iodine, calcium.

4. The symbol for: gold, lead, copper, iron.

5. The name of: Sr, Na, Ag, Hg.

6. THInK can be written using a combination of the symbols for Thorium, Indium and
Potassium (ThIinK). Which combinations of element symbols could be used to make
the following words?

AMERICA, FUN, PIRATE, LIFESPAN, FRACTION, EROSION, DYNAMO

Research either:

The history of the periodictable
OR

The history of models of atomic structure.

Presentyourfindingsasatimeline. You shouldinclude the work of at least four people.
For each, explain what evidence or experiments they used and how this changed the
understanding of chemistry.

17



Relative atomic mass (A/)

Ifthere are several isotopes of an element, the relative atomic mass will take into account the
proportion of atoms in a sample of each isotope.

For example, chlorine gas is made up of 75% of chlorine-35 35Cl and 25% of |-
chlorine-37 37Cl17

Therelative atomicmass of chlorine is therefore the mean atomic mass of the atoms in a sample, and is
calculated by:

75.0 25.0
A =7 x35)+( " x37)=26.25+9.25=35.5
r 100 100

1. Whatis the relative atomic mass of Bromine, if the two isotopes, 7°Br and 8'Br, exist
in equal amounts?

2. Neonhasthreeisotopes.?°’Neaccountsfor90.9%,2'Neaccountsfor0.3%and the last
8.8% of asample is 22Ne. What is the relative atomic mass of neon?

3. Magnesiumhasthefollowingisotopeabundances:?*Mg:79.0%;2°Mg:10.0%and
26Mig: 11.0%. What is the relative atomic mass of magnesium?

Harder:

4. Boronhastwoisotopes, 1°B and 1!B. The relative atomic mass of boronis 10.8. What
are the percentage abundances of the twoisotopes?

5. Copper’sisotopesare®Cuand®Cu.Iftherelative atomicmass of copperis 63.5,
what are the relative abundances of theseisotopes?

18



Relative formula mass (M)

Carbondioxide, CO;has1carbonatom (A,=12.0)andtwo oxygenatoms (A, = 16.0). The relative
formula mass is therefore

M =(12.0x 1) +(16.0x 2) = 44.0
Magnesium hydroxide Mg(OH); hasone magnesiumion (A,=24.3) and two hydroxideions, eachwithone

oxygen (A,=16.0)and one hydrogen(A,=1.0).

Therelative formulamassistherefore: (24.3 x1) +

(2x(16.0+1.0)) =58.3

Calculate the relative formula mass of the following compounds:

1. Magnesium oxide MgO

2. Sodium hydroxide NaOH

3. Copper sulfate CuSO4

4. Ammonium chloride NH4ClI

5.  Ammonium sulfate (NH4)2SO4

19



Common ions

Positive ions (cations) Negative ions (anions)

Name Symbol Name Symbol
Hydrogen H Hydroxide OH-
Sodium Na* Chloride CI-
Lithium Li* Bromide Br-
Silver Ag* Oxide o*
Magnesium Mg?* Hydrogencarbonate HCOs
Calcium Ca** Nitrate NOs~
Zinc Zn* Sulfate SO.*
Aluminium AP Carbonate COs™"
Ammonium NH4+ Phosphate PO,*

Someelementshave more than onecharge. Forexample, ironcanformions withacharge of +2 or +3.
Compoundscontaining thesearenamed Iron(ll)and Iron(lll) respectively.

Othercommonelementswithmorethanonechargeinclude: Chromium(ll)
and chromium(Ill)

Copper(l) and copper(ll)

Lead(ll) and lead(IV)

Onthe periodictable on the following page, colour elements that form one atomions (eg Na* or 0%")
according to the following key:

+1 red
+2 yellow
+3 green
-1 blue
-2 brown
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loniccompounds must have an overall neutral charge. Theratio of cations to anions must mean that
there is as many positives as negatives.

For example:
NacCl MgO MgCl,
crr
Na* - Mg 0” Mg?*
crr
+1 -1 +2 -2 +2 -2

Work out what the formulas for the following ionic compounds should be:

1. Magnesium bromide
2. Barium oxide

3. Zinc chloride

4. Ammonium chloride
5. Ammonium carbonate
6. Aluminium bromide
7. lIron(ll) sulfate

8. lron(lll) sulfate
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Diatomic molecules

Anumber of atoms existin pairs as diatomic (twoatom) molecules. The common ones
that you should rememberare:

HydrogenH,, OxygenO;, FluorineF,, ChlorineCl,, BromineBrz, NitrogenN;and lodine I,

Common compounds

ThereareseveralcommoncompoundsfromyourGCSEstudiesthathavenames that do not help to work
out their formulas. For example, water is H,0.

What are the formulas of the following compounds?

1. Methane

2. Ammonia

3. Hydrochloric acid

4. Sulfuric acid

5. Sodium hydroxide

6. Potassium manganate(VIl)

7. Hydrogen peroxide
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Balancing equations

Chemicalreactionsnevercreateordestroyatoms.Theyareonlyrearrangedor joined in different ways.
When hydrogen and oxygen react to make water:

hydrogen +oxygen—> water Hy + O,

- H,0

There are two hydrogen atoms on both sides of this equation, but two oxygen atoms on the left and only
one on the right. This is not balanced.

This can be balanced by writing:

2H, + 0, = 2H,0

The reactants and products in this reaction are known and you can’t change
them.Thecompoundscan’tbechangedandneithercanthesubscriptsbecause thatwould changethe
compounds. So, tobalancethe equation,anumbermust be added in front of the compound or element
in the equation. This is a coefficient. Coefficients show how many atoms or molecules there are.
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Write balanced symbol equationsforthefollowingreactions.You’llneedtousethe
information on the previous pages to work out the formulas of the compounds.
Remember some of the elements may be diatomic molecules.

1. Aluminium + oxygen —> aluminium oxide
2. Methane+oxygen-> carbondioxide + water
3. Aluminium +bromine = aluminium bromide

4. Calciumcarbonate+hydrochloricacid = calciumchloride + water+carbon
dioxide

5. Aluminiumsulfate +calcium hydroxide = aluminium hydroxide + calcium sulfate
Harder:

6. Silvernitrate + potassium phosphate = silver phosphate + potassium nitrate More
challenging:

7. Potassium manganate(VIl) + hydrochloric acid 2

potassium chloride + manganese(ll) chloride + water + chlorine
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Moles

A mole is the amount of a substance that contains 6.02 x 10?® particles.
Themass of 1 mole of any substance is the relative formula mass (M) in grams. Examples:
One mole of carbon contains 6.02 x 10?3 particles and has a mass of 12.0 g Twomoles of copper

contains 12.04 x 10% particles, and has amass of 127 g 1 mole of water contains 6.02 x 102 particles
and hasamassof 18¢g

The amount in moles of a substance can be found by using the formula:

mass of substance
Amount in moles of a substance =

relative formula mass

Fill in thetable.
Helium 18.12 x 1023
Chlorine 14.2
Methane 4
Sulfuric acid 4,905




Empirical formula

If you measure the mass of each reactant used in a reaction, you can work out the ratio of atoms of each
reactantin the product. Thisis known as the empirical formula. This may give you the actual chemical
formula, as the actual formula may be a multiple of this. For example, hydrogen peroxide is H,0 but
would have the empirical formula HO.

Use the following to find an empirical formula:

1. Write down reacting masses
2. Find the amount in moles of each element
3. Find the ratio of moles of each element

Example:

A compound contains 2.232 g of ion, 1.284 g of sulfur and 1.920 g of oxygen. What is the empirical
formula?

lative atomi
mass/relative atomicmass| ) 5, oo o 1.284/32.1 1.920/16.0
Amount in moles 0.040 0.040 0.120
Divide by smallest
e 0.040/0.040 0.040/0.040 0.120/0.040
Ratio 1 1 3

So the empirical formula is FeSOs,

If the question gives the percentage of each element instead of the mass, replace masswiththe
percentage ofanelementpresentandfollowthesame process.
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Work out the following empirical formulas:

1. Thesmellofapineappleiscausedbyethylbutanoate. Asampleisknownto contain
only 0.180 g of carbon, 0.030 g of hydrogen and 0.080 g of oxygen. What is the
empirical formula of ethyl butanoate?

2. Findthe empirical formula of a compound containing 0.0578 g of titanium,
0.288 g of carbon, 0.012 g of hydrogen and 0.384 g of oxygen.

3. 300gofasubstanceareanalysedandfoundtocontainonlycarbon, hydrogen and
oxygen. The sample contains 145.9 g of carbonand 24.32 g of hydrogen. What is the
empirical formula of the compound?

4. Another300gsampleisknown to containonly carbon, hydrogen and oxygen. The
percentage of carbonis foundto be exactly the same as the percentage of oxygen.The
percentage ofhydrogenisknowntobe5.99%. Whatisthe empirical formula of the
compound?
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