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Chemistry

Get ready for A-level!

A guide to help you get ready for A-level Chemistry, including everything
from topic guides to days out and online learning courses.




“PiXL..

partners in excellence

Book Recommendations

Kick back this summer with a good read. The books below are all popular science books
and great for extending your understanding of chemistry

+ = @

The SCIENCE of

080

EVERYDAY LIFE

Why teapots dnbble, toast burns
and light bulbs shine

The Science of Everyday Life: Why Teapots Dribble,
Toast Burns and Light Bulbs Shine

The title says it all really, lots of interesting stuff
about the things around your home!

Bad Science

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 ‘sciencey’.

Calculations in AS/A Level Chemistry

If you struggle with the mathematical side of chemistry then this is the book for
you. It covers all the possible calculations you are ever likely to come across.
Brought to you by the same guy who wrote the excellent chemguide.co.uk
website.



Movie Recommendations
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Everyone loves a good story and everyone loves some great science, Here are some of the
picks of the best films based on real life scientists and discoveries. You wont find Jurassic
Park on this list! We've looked back over the last 50 years to give you our top 5 films you
might not have seen before. Great watching for a rainy day.

An Inconvenient Truth
(2006)

Al Gore, former
presidential candidate
campaigns to raise public
awareness of the dangers
of global warming and
calls for immediate action
to curb its destructive
effects on the
environment.

(See also: An Inconvenient
Sequel, 2017)

Erin Brokovich (2000) Based
on a true story. An
unemployed single mother
becomes a legal assistant and
almost single-handedly brings
down a California power
company accused of polluting
a city's water supply.

[THE] ; G The Human Experiment

HUMAN EXPEHF"ENT

(2013)

A documentary that
explores chemicals found
in everyday household
products.

A Civil Action (1998) T r AN e
A tenacious lawyer takes on /

a case involving a major
company responsible for
causing several people to
be diagnosed with
leukemia due to the town's
water supply being
contaminated, at the risk of
bankrupting his firm and
career.

A CIVIL ACTION

= =6

The Insider (1999)
A research chemist
comes under
personal and
professional attack
when he decides to
appearina"60
Minutes" expose on
Big Tobacco.
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Movie Recommendations

If you hawve 30 minutes to spare, here are some great presentations (and free!) from world
leading scientists and researchers on a variety of topics. They provide some interesting
answers and ask some thought-provoking questions. Use the link or scan the QR code to
wiew:

Play with Smart Materials
Available at :
https://www.ted.com/talks/catarina_mota
play_with smart_materials Ink that
conducts electricity; a window that turns
from clear to opaque at the flip of a switch;
a jelly that makes music. All this stuff
exists, it's time to play with it. A tour of
surprising and cool new materials.

Just how small is an atom?

Available at :
https:/fwww.ted.comytalks/[ust _how sm
all is an_atom

Just how small are atoms? Really, really,
really small. This fast-paced animation
from TED-Ed uses metaphors (imagine a
blueberry the size of a football stadium!)
to give a visceral sense of just how small
atoms are.

Battling Bad Science
Available at :
https://www.ted.com/talks/ben_g

oldacre
battling_bad_science#t-44279
Every day there are news reports
of new health advice, but how can
you know if they're right? Doctor
and epidemiologist Ben Goldacre
shows us, at high speed, the ways
evidence can be distorted, from
the blindingly obvious nutrition
claims to the very subtle tricks of
the pharmaceutical industry.

o< Israelian is a spectroscoplst studying the



https://www.ted.com/talks/catarina_mota_play_with_smart_materials
https://www.ted.com/talks/catarina_mota_play_with_smart_materials
https://www.ted.com/talks/ben_goldacre_battling_bad_science#t-44279
https://www.ted.com/talks/ben_goldacre_battling_bad_science#t-44279
https://www.ted.com/talks/ben_goldacre_battling_bad_science#t-44279
https://www.ted.com/talks/garik_israelian_what_s_inside_a_star
https://www.ted.com/talks/garik_israelian_what_s_inside_a_star

Movie Recommendations

spectrum emitted by a star to figure out what it's
made of and how it might behave. It's a rare and
accessible look at this discipline, which may be
coming close to finding a planet friendly to life.
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Research Activities

Research, reading and note making are essential skills for A level chemistry study. For the

following task yvou are going to produce ‘Cornell Notes' to summarise your reading.

1. Divide your page * é: 2. Write the

into three sections like name, date and

this topic at the top of
— the page

L ]

Course Name Dajte

3. Use the large box to P e 4. Reyiew and
make notes. Leave a —- Uy identify the key
space between i points in the left
separate idea. . hand box

. It
Abbreviate where .
possible.

5. Write a summary
of the main ideas in
the bottom space

T TSI 1 S0 U O T e,

Images taken from http://coe.jmu.edu/learningtoolbox/cornellnotes.html


http://coe.jmu.edu/learningtoolbox/cornellnotes.html
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ATALYS

Research Activities

Aimed at students aged 14-19, Catalyst magazine is
packed with interesting articles on cutting-edge
science, interviews and new research written by
leading academics. It also includes a booklet of
teacher's notes, full of ideas and lesson plans to bring
the articles to life in the classroom.

For each of the following topics you are going to use
the resources to produce one page of Cornell style
notes.

Use the links of scan the QR code to take you to the
resources.

Topic 1: Using Plastics in the Body

Available at:
https://www.stem.org.uk/resources/elibrary/resourc
e/382317/using-plastics-body

This Catalyst article looks at how scientists are
learning to use polymers for many medical
applications, including implants, bone repairs and
reduction in infections.

Topic 2: Catching a Cheat

Available at:

https:/fwww.stem.org. uk/system/files/elibrary
resources/2017/03/Catching¥%20a%20cheat. pdf
This Catalyst article looks at analytical chemists
who are involved in many kinds of testing,
including drug testing to catch cheats in sport.

Topic 3: Diamond: More than just a gemstone
Available at:
https://www.stem.org.uk/system/files/elibrary-
resources/2017/02/Diamond%20more%20than%20j
ust%20a%20gemstone.pdf

This Catalyst article looks at diamond and graphite
which are allotropes of carbon. Their properties,
which depend on the bonding between the carbon
atoms, are also examined.

More than just a gemstone



https://www.stem.org.uk/resources/elibrary/resource/382317/using-plastics-body
https://www.stem.org.uk/resources/elibrary/resource/382317/using-plastics-body
https://www.stem.org.uk/system/files/elibrary-resources/2017/02/Diamond%20more%20than%20just%20a%20gemstone.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2017/02/Diamond%20more%20than%20just%20a%20gemstone.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2017/02/Diamond%20more%20than%20just%20a%20gemstone.pdf
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Topic 4: The Bizarre World of High Pressure

Chemistry

Available at:

https://www.stem.org.uk/system/files/elibrary-

resources/2016/11/Catalyst27 1 the bizarre world
of high pressure_chemistry.pdf

This Catalyst article investigates high pressure

chemistry and discovers that, when put under

extreme pressure, the properties of a material may

change dramatically.

Topic 5: Microplastics and the Oceans

Available at:
https://www.stem.org.uk/system/files/elibrary-
resources/2016/11/Catalyst27_1_microplastics_%20
and_the_oceans.pdf

This Catalyst article looks at microplastics.
Microplastics are tiny particles of polymer used in
many products. They have been found to be an
environmental pollutant especially in oceans.



https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_the_bizarre_world_of_high_pressure_chemistry.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_the_bizarre_world_of_high_pressure_chemistry.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_the_bizarre_world_of_high_pressure_chemistry.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_microplastics_%20and_the_oceans.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_microplastics_%20and_the_oceans.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/11/Catalyst27_1_microplastics_%20and_the_oceans.pdf
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& level chemistry will use your knowledge from GCSE and build on this to help you understand new and more demanding
ideas. Complete the following tasks to make sure your knowledge is up to date and you are ready to start studying:

NEMIsLy alr - cCLron L e, NOW SIeECtrons are arranged around tne m

& 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 shall filling, where:;
The first shell halds up to 2 electrons, the second up te 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 1in the second
orli=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 here:

http://bit.ly/pixlchem1

http:/fwww.chemguide.co.ukfatoms/properties/fatomorbs. htmlitop

Mow that you are familiar with s, p and d orbitals try these problems. Write your answer in the format:
152, 252, 2pb etc,

Q1. Write out the electron configuration of:

a)Ca b)Al ¢S dicl  e)Ar fjfe gV  h)Ni  ijCu  jiZn k)

As (2. Extension question, can you write out the electron arrangement of the following

ions:

alke h)02- ¢)in2+d)V5+e)Cols



http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html
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Elements that you expect to have a specific oxidation state actually have different states, so for example you would

expect

chlorine to be -1. It can have many oxidation states: NaClQ, 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.
Creygen is “king’, it always has an oxidation state of -2,
Hydrogen has an oxidation state of +1 (except metal

Hgm;ﬁThe chargas i 3y akgecule must cancel.

NaNOa M Ix
a o
+1 -

To 1y -6

cancel =

Q2. Work out the uxil:Eiliinn state of the underined atom in the

fnllowing: b el d}
Mgl FI : Maclo ;‘-ﬂ_nﬂ'
gl L0 !

KMnO Clz0a

4

sulfate jon, *
and 2- charges
- ‘showing’
g 2
5
+6
e] f

Q
= 4


http://bit.ly/pixlchem3
http://www.kore.co.uk/tutorial.htm
http://bit.ly/pixlchem4
http://filestore.aqa.org.uk/resources/chemistry/AQA-7404-7405-TN-MASS-SPECTROMETRY.PDF
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Given the percentage of each isotope you can calculate the mean mass which is the accurate atomic mass for that
element.
3. Use the percentages of each isotope to calculate the accurate atomic mass of the following elements.

* Antimony has 2 isotopes: Sb-121 57.25% and Sh-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; TI-203 29.5% and TI-205 70.5%
e, Strantium has 4 isotopes; Sr-84 0,56%, Sr-86 9,86%, Sr-87 7.02% and 5r-88 82.56%

O

77N

H

Chemi Topic 4 = The st f molecul | bondi
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? If you are unsure about covalent bonding, read about it here:

http://bit.lv/pixlchem5
http/fwww . chempuide.co.uk/atoms/bonding fcovalent. htmiftop

AL & level you are also expected to know how malecules have certain shapes and why they are the shape they are,
You can read about shapes of molecules here:

Q1. Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride [AICI3)
(2. Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NHz)

Q3. What is the shape and the bond angles in a molecule of methane (CHa)?
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Chemistry Topic 5 — Chemical I
Balancing chemical equations is the stepping stone to using equations to calculate masses in cheristry.

There are loads of websites that give ways of balancing equations and lots of exercises in balancing.

Some of the equations to balance may involve strange chemicals- don't worry about that, the key idea is to get balancing
right.

http:/fhit. lv/pixlchem?7
http:/fwww.chemteam.info/Equations/Balance-Equation.h

tml

This website has a download; it is safe to do so:

http://bit.ly/pixlchem&
https://phet.colorado.edufen/simulation/balancing-chemical-equations

Q5. Balance the following
equations a. Hz+ 0:0 Hz0
b. Sa+ 020 502

HgO O Hg+ 0z
Zn+ HCIO ZnClz+ Hz
MNa+ H:0 0 MNaOH + H:

CaeHie+ Clz0 C + HCI

g. Fe+ 0:z0 Fe:0s
h. CsH1206+ 020

COz+ Hz0i, Fezls +Hz [
Fe + Hz0

j- Al + FeO [ Al:Os + Fe
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istry Topic 7 — Soluti n
In chemistry a lot of the reactions we carry out involve mixing solutions rather than solids, gases or liguids. 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 male of HCl, hydrogen chloride (a gas) has been dissolved in 1dm® of water.

The dm?*is a cubic decimetre, it is actually 1 litre but from this point on as an A level chemist you will use the dm? as your
volume measurement.

hittp://bit.ly/pixlchem10
http://fwww.docbrown.info/page04/4 73calcslimsc.htm

Ql.
What is the concentration (in mol dm™) of 9.53g of magnesium chloride (MgClz) dissolved in 100em? of water?
What is the concentration (in mol dm™) of 13.248g of lead nitrate (Pb(NO:z):) dissolved in 2dm? of water?
If 1 add 100cm® of 1.00 mol dm® HCl to 1.9dm® of water, what is the maolarity of the new solution?
What mass of silver is present in 100cm? of 1moldm™ silver nitrate (AgNOs)?

.

The Dead Sea, between Jordan and Israel, contains 0.0526 moldm™ of Bromide ions (Br 7). What mass of bromine is in
1dm? of Dead Sea water?


http://bit.ly/pixlpertab
https://secondaryscience4all.files.wordpress.com/2014/08/filestore_aqa_org_uk_subjects_aqa-2420-w-trb-ptds_pdf.png
http://bit.ly/pixlchem9
http://www.chemteam.info/Mole/Mole.html



http://bit.ly/pixlchem11
http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/further_analysis/analysing_substances/revision/4/
http://bit.ly/pixlchem12
http://www.docbrown.info/page06/Mtestsnotes/ExtraVolCalcs1.htm

M H H H
Lo
Y
H H HH

Chemi Topic 10 - Acids, | H
At GCSE you will know that an acid can dissolve in water to produce H ions, at A level you will need a greater understanding
of what an acid or a base is.

Read the following page and answer the questions

http://bit.ly/pixlcheml5s
http:/fwww. chemguide.co.uk/physicalfacidhaseeqia/theories_html#top

Q1. What is your new definition of what an acid is?
02. How does ammonia [NHz) act as a base?

03 Ethanoic acid (vinegar) is a weak acid, what does this mean?
Q4 What is the pH of a solution of 0.01 moldm? of the strong acid, hydrochloric acid?

Chemistry Topic 9 — Organie chemistry — functional groups

At GCSE ywou 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 a menu for organic compounds here;

it.| ixleheml:
e co, r] 5M i il

And how to name organic compounds here:
http:/bit.y/pixlchem14
httpfwww.chempuide. co.uk/basicorg/conventions/names. htm#top

R P T S P R (R N [ [ I
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Science communication is essential in the modern world and all the big scientific companies,
researchers and institutions have their own social media accounts. Here are some of our top tips to
keep up to date with developing news or interesting stories:

Follow on Twitter:

Satlers’ Institute - Our activities include Festivals of Chemistry; Chemistry Camps; Curricula; Awards
for Technicians, Graduates, & Leve| Students; and Seminars

@salters_inst

Daily & Level Chemistry Facts — Daily Chemistry Facts (Based on the A-Level AQA spec but most facts
waork with all}
@chemAlevels

Chemistry News =The |atest chemistry news from only the best sources
@chemistrynews

Compound Interest= Graphics exploring everyday #chemistry. Winner of @absw 2018 science blog
award
@compoundchem

Chemistry World = Chemistry magazine bringing you the latest chemistry news and research every
day. Published by the Royal Society of Chemistry.
@ChemistryWorld

Roval Society of Chemistry - Promote, support and celebrate chemistry. Follow for updates an latest
activities
@RoysocChem

Periodic Videos— Chemistry video series by @ BradyHaran & profs at the Uni of Nottingham - also see
@sixtysymbols & @numberphile
@periodicvideos

Find on Facebook:
Science Now - Science Now is a dedicated community that helps spread science news in all fields,
from physics to biclogy, medicine to nanotechnology, space and beyond!

National Science Foundation — As an independent federal agency, NSF fund a significant proportion of
basic research. For official source information about MSF, visit www.nsf.gov

Science News Magazine - Science covers important and emerging research in all fields of science

BBC Science Mews - The latest BBC Science and Environment News: breaking news, analysis and
debate on science and nature around the world

Scientific American - Scientific American is the authority on science and technology for a general
audience, with coverage that explains how research changes our understanding of the world and
shapes our lives,
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These websites all offer an amazing collection of resources that you should use again and

again through out your course.

chemguide

Helping you to understand
Chemistry

MAIN MENU

This website is very detailed and
identifies other resources which
are sharing incorrect or outdated
information and suggests the
correct materials to use. The site
also contains links to the
syllabuses of many exam boards
which means it is accessible and
useful to all students.

https://www.chemguide.co.u k/

thelrevisionwebsite

The free revision website for
students studying GCSE and A-
levels. S-cool provides revision
guides, question banks, revision
timetable and more
https://www.s-cool.co.uk/a-

level/chemistry

GCSE SCIENCE
8-1 REVISION
SUMMARIES

CSE PHYSICS]| UK kss  u
5-1 REVISION ra
SUMMARIES 2z 8

UKKS3 -US
HEMISTRY, 1ol CHEM| o
ons Wl a

\GESE £ eveiion

UK A Level _t0Hl UK ALevel (U0l UKKS3  us -
INORGANIC 1 12 | THEORETICAL {1 1; [IPHYSICS grades
ICHEMISTRY || CHEMISTRY _ [louzzES 60

Doc Brown is a website dedicated
to all three science subjects;
physics, chemistry and biology. It
provides the user with summarised
notes (useful for making flash
cards) and practice questions to
further their knowledge and
understanding.

The site provides resources from a
wide range of exam boards
including AQA, Edexcel,
Chemistry, CCEA, OCR, WIEC, CIE
and Salters from GCSE level to A2.
http://www.docbrown.info

Doc Brown's,
Chemistry
Homepage

GCSE BIOLOGY |
9-1 REVISION

EMAIL
Doc Brown
chem55s

hotmail.com
(GCSE CHEMISTR
91 REVISION
I summariES

wiio} cLI(AanI g!#'}

UK ALevel -US
ORGANIC 4113
CHEMISTRY

chemrevise

HOME

QA REVISION GUIDE 2. OCR REVISION GUIDES

A-LEVEL TEXTBOOK 6. GESE AQA GUIDES ABOUT

Updates to A-level Textbook

The site was first made to host
revision guides that are written
for AQA A-level Chemistry. These
revision guides have already been
circulating on the internet for a
couple of years on places like
student room. This will be the
place for the most up to date
versions of them. The site has
now extended to cover other
exam boards. (OCR and Edexcel)
https://chemrevise.or

Tons of awesome courses in one
awesome channel! Check out the
playlists for past courses in
physics, philosophy, games,
economics, U.S. government and
politics, astronomy, anatomy &
physiology, world history, biology,
literature, ecology, chemistry,
psychology, and of course,

chemistry!
https://www.youtube.com/user/cr

ash course/featured


https://www.chemguide.co.uk/
https://www.s-cool.co.uk/a-level/chemistry
https://www.s-cool.co.uk/a-level/chemistry
http://www.docbrown.info/
https://chemrevise.org/
https://www.youtube.com/user/crashcourse/featured
https://www.youtube.com/user/crashcourse/featured
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coursera opénzstucycom
F/L
FUTURELEARN

H
Day 4 of the holidays and boredom has set in?

There are loads of citizen science projects you can take part in either from the comfort of your bedroom, out
and about, or when on holiday. Wikipedia does a comprehensive list of all the current projects taking place.

Want to stand above the rest when it comes to UCAS? Now is the time to
act.

MOOCs are online courses run by nearly all universities. They are short
FREE courses that you take part in. They are usually quite specialist, but
aimed at the public, not the genius!

There are lots of websites that help you find a course, such as edX and
Future learn.

You can take part in any course, but there are usually start and finish
dates. They mostly involve taking part in web chats, watching videos and
interactives.

Completing a MOOC will look
great on your Personal
statement and they are dead
easy to take part in!

aka Massive one

Open Online COUISe* b slice
of the
Wy cate.

a specific
A et tree dighol deNE 10 working
fiod of study ‘area of study. COMMEE - lobe.

de range ot with usets from across

deos.

MASSIVE OPEN ONLINE COURSE

nse pe!
Clas y Registration is  The An inte

similar

siing 0 Wi
cov )

areas
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The following 40 minute test is designed to test your recall, analysis and evaluative skills and knowledge.
Remember to use your exam technique: look at the command words and the number of marks each question is worth.
A suggested mark scheme is provided for you to check your answers.

All data is given on this paper, vou will not need a periodic table

Answer all questions.

1. Hereis part of 2 periodic table, use it

: g 10.8 120 14.0 16.0 19.0 20.2
to answer the following questions B c N 0 F NE
5 [ T 8 g 10
boron carbon nitragen oxygen flugsrine neon
2r.0 281 31.0 21 35.5 388
13Al 14SI 15P 'IES 1TC| 1EAr
aluminium sllicon phosphorus|  sulphur chiarina angon

a. Which is the correct electron configuration for a nitrogen atom, circle the correct answer

[1]
1s22pd 1siap® 1522523 p3 152258 1s22523pf3523p2
b. Which is the correct electron configuration for a chlorine atom, circle the correct answer
[1]
1s22:82p7 1s22:22p824% 1s22:22p83d7 1s22:22p53p7 1s22:22p83523 %
c.  Which is the correct electron configuration for an aluminium ion, &13? Circle the correct
answer [1]
15225228 1s22:22p53523 0 1s22522p8352 1s?2s22p8241
2. Draw a dot and cross diagram to show the bonding in @ molecule of water, HzD. [2]

Atomic numbers: H=1, 0 =E
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3. Atime of flight mass spectrometer has 4 main stages put the correct stage in the diagram below:

Drift region lonisation Detector Acceleration

[4]
4. A mass spectrometer was used to analyse a sample of chlorine; the results of the analysis are as
follows:
% of
isotope mass sample

Cl-35 75.53

Cl-37 24.47
Calculate the accurate atomic mass of chlorine. Give your answer to 3 decimal places. [3]

Mass;

Give the oxidation state of the underlined atom in the following chemicals.
Useful information: H=+1, K=+1, Na=+1, Mg=+2,0=-2, Cl=-1 [7]
al COz b) 503 c) Hz504 d) AlCls
e) Crz0s fl MaNOs ) VCla
Balance the following chemical eguations:
a)CaHe+ __ Oz = __ COz 4+ H:zO [3]
b) ___ HCl+ Mg(OH): = MgClz+ ___ H:O [2]

e MNa;C0Os £ HCl = NaCl+_ H:0+CO: [3]
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7. Calculate the relative formula masses of the following:
Atomic masses: H=1,0=16,5=32.1,C=12, Ca=401,Na=23,Cl=355,Zn=654

al CaClz b) HaCOz c) Naz50a d) CaH7OH e} Zn[NOz)z [5]

B&. A student carried out a reaction with this malecule:
H H H H H

[
H—C—C—C—C—C—0H

[

H HHH H

8. What is the name of this molecule? [2]

Vinegar is a solution of ethanoic acid (CH3COOH) in water. A student carried out a titration of a
sample of vinegar.

He used a pipette to measure exactly 25.0cm? of vinegar into a flask, added an indicator and titrated it
with a 1.00 mol dm solution of sodium hydroxide (NaQH).
The reaction is:

CH3COOH + NaOH = CH3COOMa + Hz0

The student found that his average titration was 27.50cm?
c=nfv ¢ = concentration {mal dm3), n = number of moles, v = volume (dm?)
n=m,/Rfm n = number of moles, m = mass in grams, Rfm = formula mass

1dm?= 1000 cm®

a. Using the chemical equation, how many moles of sodium hydroxide will react with 1 mole of
ethanoic acid?

males [1]

b. How many moles of sodium hydrexide are in 27.50cm? of 1.00 meldm™ sedium hydroxide?

males [2]
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c.  How many moles of ethanoic acid are in 25.0cm? of the vinegar sample?

males [1]

d. How many moles of ethaneic acid are in 1dm? of vinegar?

males [1]

e. Ethaneic acid has a formula mass of 48. What mass of ethanecic acid is present in 1dm® of
vinegar?

__ = [2]
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Pre-Knowledge Topics Answers to problems

al.

a) 1s* 25% 2p%3:23p04s2

d) 152 25? 2pP3si3ps

g) 152 252 2p63523p0 343452

j} 1s? 252 2p93523pf 3410 452

a2
a) 152 25% 2p%3s23p6

d) 152 252 2pB3523pk

b) 152 25 2pf3s23p!
g) 152 252 2pf3s23pf
h) 15 25? 2p®3s?3pF 3d%as?

k) 157 257 2p%3573pF ac? 340 4p®

b) 152 25? 2pB3523pf

e) 1s% 257 2p%3s73p® 3d”

c) 1s* 252 2pf3523p*
f) 1% 257 2p%3573p% 3d%s7

i) 1s% 257 2p%3s23pF 3417 451

c) 1s% 252 2pf3523p0 31t

al

al +4 b) +6 C) +5

d) +4 g) +3 f] +5 gl +7 h) +6

i+4

Q1 They must be ionised / turned into ions

Q2 The ions are all given the same amount of kinetic energy, as KE = ¥ mv® the lighter ions will have greater

speed [/ heavier ions will have less speed.l

Q3 a) 121.855 b) 67.796 c) 107.973 d) 204.41 e) 87.710 / 87.7102

al

a) 120°  b)

1a7=

()
P -_-Of\
| Hig/ClH H |
L H
c) A 109,52
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a1 f. CagHis+ 8Clz =+ 10C + 16HC
a. 2Hz+ 0z 2 HzD g. 2Fe+ 30:=> 2Fe:ls

b. Sg+ 12023 B50s h. CeHiz0s+ 6022 6 COz+ 5 Ha0
c. 2HgD = 2ZHg+ 0z i. Fea0s+ 3Hz = 2Fe + 3H0
d. Zn+ 2HCI=  ZnClz+ H:z j. 2al+ 3Fe0 = Al:O3 + 3Fe

e. ZMa+ 2Hz0 > 2INaOH + H:

Qi1
a) 85.2/284 = 0.3 moles b) 73.56/122.6 = 0.6 moles c) 249.5/2495=1.0 moles

d) 0.125x 212 .8 = 26.6¢

e) Z2Mg: 20 or 1:1 ratio  2.4g of Mg = 0. 1lmoles so we need 0.1 moles of oxygen (0z): 0.1 x 32 =3.2g

Ql

a) 9.53g/95.3 = 0.1 moles, in 100cm? or 0.1dm? in 1dm? 0.1moles/0.1dm3 = 1.0 mol dm3

b) 13.284g/331.2 = 0.04 moles, in 2dm?® in 1dm? 0.04meles f2dm® = 0.02 mol dm

c) 100cm? of 0.1 mel dm= 0,01 moles added to a total volume of 2 dm? = 0.01moles/2dm3 = 0.005 mal dm?
d) in 1dm? of 1 mel dm? silver nitrate, 1 mele of Ag = 107 9g in 0.1dm?=107.9x 0.1 = 10.7%¢

e) 0.0526x 79.7 =42.0274g

a1
Ba(MOs)z : Naz50a
1 : 1 ratio
12.5cm? of Ba[NQ3)z = 0.0125dm?
0.15 meldm™= x 0.0125dm® = 0.001875 moles
same number of moles of sodium sulfate needed, which has a concentration of 0.25 mel dm™3

0.001875 meles / 0.25 mol dm™@ = 0.0075 dm® or 7.5cm?
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ail 1-chlorobutane
Add butan-1-ol to concentrated HCl and shake
az2 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
Qa3 propanal proganone
HH o Pogn
H-C-C-C Hg—C—qH
HH H H

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 NH."

10.3 ethancic acid has not fully dissociated, it has not released all of its hydrogen ions into the solution.

CH:000H S CH:COO- +H°
hostly this Very few of these

10.4 pH = -log [0.01] = 2 ThepH=2
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Suggested Mark Scheme:

Chemistry A level transition - baseline assessment. - Answers

1.
a. Which is the correct electron configuration for a nitrogen atom, circle the correct answer
[1]
T
1s%2p7 1si2p® Qsj—ilﬁ) 152255 15%2522p%3525p2
b. Which is the correct electron configuration for & chlorine atom, circle the correct answer
[1]
—— e
152258207 152252208243 152252208347 1522522p53pQ522522p63513pﬁ)
c.  Which is the correct electron configuration for an aluminium ion, &13? Circle the correct
answer [1]
e
Qszzizﬁ) 1s522522p%3513 3 15225228352 1s?2s22p%241
2. Draw a dot and cross diagram to show the bonding in @ melecule of water, HzO. [2]

Atomic numbers: H=1, O =8

1 mark for 2 x shared electrons

1 mark for lone pairs & @

3. Atime of flight mass spectrometer has 4 main stages put the correct stage in the diagram below:

Drift region
lonisation /

{

J v

(IiHH) r\ T
\ |

Acceleration Detector

4]

4, A mass spectrometer was used to analyse a sample of chlorine, the results of the analysis are as

ws:

o of (35x75.53) + (37%x24.47)/100 [1]
isotope mass sample
= 35.4894 [1]
Cl-35 75.53

To 3dp = 35.489 [1] [2 marks if
Cl-37 24.47 above line is missing]

N (3]
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5. Give the oxidation state of the underlined atom in the following chemicals.

Useful information:H=+1, K =+1, Na=+1, Mg=+2,0=-2, Cl=-1 [¥]
alCo: +4 b)S0s +5 c) Hz504 45 d) AlCls +3
e} Cra0s +3 f) NaNO3 +5 g} VCla 44

6. Balance the following chemical equations:

a8)CaHe+ _5_02 2 _3_C0z +_4 HO [31
b) _2_HCl+ MgiCH): = MgClz+ _2_ H:0 [2]
) Na:C0s +_2_HCl > 2 NaCl+_1_Ha0+CO: [3]

7. Calculate the relative formula masses of the following:
Atomic masses: H=1,0=16,5=32.1,C=12, Ca=401 MNa=23,Cl=355

al CaClz b) HaCOs c) Naz50a d) CsH7OH el ZniNCs)z [5]
1111 62 1423 B0 1854
B. A student carried out a reaction with this maolecule:

H H H H H

[
H—C—C—C—C—C—0H

[

H HHHH

a. What is the name of this molecule? pentan-1-ol [2]
Pentanol = 1 mark pentan-1-ol = 2 marks

a. Using the chemical equation, how many males of sodium hydroxide will react with 1 mole of
ethancic acid?

1 rmaoles [1]

b. How many moles of sodium hydroxide are in 27 .50cm? of 1.00 moldm? sodium hydroxide?

27.5/1000 [1] x 1.00 = 0.0275 [1]

0.0275 [2] moles [2]

c. How many moles of ethancic acid are in 25.0cm? of the vinegar sample?

__0.0275 _moles [1]



d. How many moles of ethancic acid are in 1dm? of vinegar?

0.0275 x 1000425 = 1.10

__1li1o males [1]

e. Ethaneic acid has a formula mass of 48. What mass of ethancic acid is present in 1dm? of
vinegar?

11x48=>528g

__ 528 g [1]
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