Transition Pack for A
Level Chemistry

SARACENS
HIGH SCHOOL

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.



Contents and instructions

Section 1: Fundamental topics information and questions

This section is compulsory

Task: read through the assigned chapters. Answer all questions on these pages, optional: make flash cards or
revision notes from these pages.

Chapter 1 — structure of the atom

Chapter 4 — bonding and properties
Chapter 5 — chemical equations

Chapter 11 — calculations

Chapter 12 — enthalpy

Chapter 13 —investigating and interpreting

Section 2: Pre-Knowledge quizzes

This section is compulsory

Task: read the information and watch the relevant videos/ read the relevant notes (scan the QR code). Then
answer the questions that follow for topic 1-10. Your notes from your previous task may help you!

Section 3: Further information

This section is not compulsory

Task: pick one further activity to complete. Do this and write a reflection of the chemistry you saw or
experienced here. You can hand this to your teacher in September for feedback if you opt to do this!

Recommended books
Chemistry related films to watch
Research activities

Places to visit
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Section 2: Pre-Knowledge Topics

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

7
Li / Li= 2,1

I““'”V At A level you will learn that the electron structure is more complex than this, and can be
3 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://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:
1s?, 252, 2p° etc.

Q1.1 Write out the electron configuration of:

a)Ca b)Al c)S d)Cl e)Ar f)Fe g)Vv 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)O* c¢)zZn* d)V** e)Co*



Chemistry topic 3 — Isotopes and mass

You will remember that an isotopes are elements that have differing numbers of neutrons. Hydrogen has 3
isotopes; Hi H?  H}

Isotopes occur naturally, so in a sample of an element you will have a mixture of these isotopes. We can
accurately measure the amount of an isotope using a mass spectrometer. You will need to understand what a
mass spectrometer is and how it works at A level. You can read about a mass spectrometer here:

[=]

http://bit.ly/pixlchem3

http://www.kore.co.uk/tutorial.htm

http://bit.ly/pixlchem4
http://filestore.aga.org.uk/resources/chemistry/AQA-7404-
7405-TN-MASS-SPECTROMETRY.PDF

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:

100% : :
75% of the sample consist of chlorine-35, and 25% of the
sample is chlorine-37.
@ 75% P
@ § Given a sample of naturally occurring chlorine % of it will
® S 50% be Cl-35 and % of it is CI-37. We can calculate what the
o1}
o g mean mass of the sample will be:
25%
Mean mass=75x35+25x37 =355
100 100

3| 37

) If you look at a periodic table this is why chlorine has an
Relative Mass

atomic mass of 35.5.

http://www.avogadro.co.uk/definitions/ar.htm

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

11 12 14 16 19 10.8 12.0 14.0 16.0 19.0

I:vc?on calc.‘i)n nILf?gen nxyogen 1IunFlme 5 B ﬁc N O F

5 6 7 8 9 ’ 8 o

baron carbon rutrogen oxygen flucrine
27 28 31 32 355 27.0 2a.1 31.0 32.1 355
Al Si P S Cit H
aluminiurm sibcon phosphorus sulfur chlorine 13A| 1 4SI 15 P 1 GS 17-c l
13 14 15 16 17 aluminium silicon phosphorus | sulphur chlorine

Given the percentage of each isotope you can calculate the mean mass which is the accurate atomic mass for

that element.
Q3.3 Use the percentages of each isotope to calculate the accurate atomic mass of the following elements.

a) Antimony has 2 isotopes: Sb-121 57.25% and Sb-123 42.75%



Q5.1 Balance the following equations
a. H2+ 02> H20

b. Se+ 02> SO03

c. HgO = Hg+ 0z

d. Zn+ HCI=>  ZnCl+ H:

e. Na+ H,0> NaOH + H:

bl

CioHis+ Clz > C+ HCI

g. Fe+ 02> Fea0s

=g

. CeH1206+ 02>  CO2+ H20
i. Fe203+ Ho=> Fe+ H20

j. Al+ FeO > AlOs + Fe

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:

http://bit.ly/pixlpertab

https://secondaryscienced4all.files.wordpress.com/2014/08 /filestore aga org uk subjects aga-2420-w-trb-
ptds pdf.png

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.

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 2 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!111), if | weigh out 32.1g of sulfur then |
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.

Here is a comprehensive page on measuring moles, there are a number of descriptions, videos and practice
problems.



Chemistry topic 8 — Titrations

One key skill in A level chemistry is the ability to carry out accurate titrations, you may well have carried out a
titration at GCSE, 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 be questions on the exam paper about how to carry out practical
procedures.

You can read about how to carry out a titration here, the next page in the series (page 5) describes how to
work out the concentration of the unknown.

http://bit.ly/pixlchem11

http://www.bbc.co.uk/schools/gcsebitesize/science/triple aqa/further analysis/analysing substances/revisio

n/4/

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 25.00cm? sample of the unknown sulfuric acid was titrated with 0.100moldm™ sodium hydroxide and
required exactly 27.40cm? for neutralisation. What is the concentration of the sulfuric acid?

Step 1: the equation 2NaOH + H2S04 = NazS0a4 + 2H,0

Step 2; the ratios 2 1

Step 3: how many moles of sodium hydroxide 27.40cm3®=0.0274dm3

number of moles =c¢ xv =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 H2504 so, we must have 0.00274/2 =0.00137 moles of H2504

Step 5: Calculate concentration. concentration = moles/volume €in dm3=0.00137/0.025 = 0.0548 moldm™

Here are some additional problems, which are harder, ignore the questions about
colour changes of indicators.

http://bit.ly/pixlchem12

http://www.docbrown.info/page06/Mtestsnotes/ExtraVolCalcs1.htm

Use the steps on the last page to help you

Q8.1 A solution of barium nitrate will react with a solution of sodium sulfate to produce a precipitate of barium
sulfate.

Ba(NOs)2(aq) + Na2SOas(aq) = BaSOa(s) + 2NaNOs(aq)

What volume of 0.25moldm3sodium sulfate solution would be needed to precipitate all of the barium from
12.5cm3 of 0.15 moldm® barium nitrate?

11



Chemistry topic 10 — Acids, bases, pH

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/pixlchem15

http://www.chemguide.co.uk/physical/acidbaseegia/theories.html#top

Q10.1 What is your new definition of what an acid is?

Q10.2 How does ammonia (NHs) act as a base?

http://bit.ly/pixlchem16

http://www.chemguide.co.uk/physical/acidbaseegia/acids.html#top

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™ of the strong acid, hydrochloric acid?

13



Videos to watch online

Rough science — the Open University — 34 episodes available

Real scientists are ‘stranded’ on an island and are given scientific problems to solve using only what they can
find on the island.

Great fun if you like to see how science is used in solving problems.
There are six series in total

http://bit.ly/pixlchemvidila

http://www.dailymotion.com/playlist/x2igiq _Rough-Science rough-science-full-series/1#video=xxw6pr

or

http://bit.ly/pixlchemvid1b

https://www.youtube.com/watch?v=lUoDWAt259I

A thread of quicksilver — The Open University

A brilliant history of the most mysterious of elements — mercury. This program shows you how a single
substance led to empires and war, as well as showing you come of the cooler properties of mercury.

http://bit.ly/pixlchemvid2

https://www.youtube.com/watch?v=t46IvTxHHTA

10 weird and wonderful chemical reactions

10 good demonstration reactions, can you work out the chemistry of .... any... of them?

http://bit.ly/pixlchemvid3

https://www.youtube.com/watch?v=0Bt6RPP2ANI

Chemistry in the Movies

Dantes Peak 1997: Volcano disaster movie.

Use the link to look at the Science of acids and how this links to the movie.
http://www.open.edu/openlearn/science-maths-technology/science/chemistry/dantes-peak

http://www.flickclip.com/flicks/dantespeakl.html

http://www.flickclip.com/flicks/dantespeak5.html

Fantastic 4 2005 &2015: Superhero movie

IH

Michio Kaku explains the “real” science behind fantastic four http://nerdist.com/michio-kaku-explains-the-

real-science-behind-fantastic-four/

http://www.flickclip.com/flicks/fantastic4.html

15



Task 5: ITO and the future of touch screen devices

ITO — indium tin oxide is the main component of touch screen in phones and tablets. The element indium is a
rare element and we are rapidly running out of it. Chemists are desperately trying to find a more readily
available replacement for it. What advances have chemists made in finding a replacement for it?
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Figure 1: http://coe.jmu.edu/learningtoolbox/images/noteb4.gif

Places to visit

1.

Go outdoors!
Have you actually spent any time observing the geology of the area you live in? What rocks or
minerals are found in your area? Does your area have a history of extracting minerals? If so what

were they, what were they used for, how did they obtain them? Are there any working or remains of
mineral extraction industries?

Are there any chemical or chemistry based businesses in your area? A big ask, but one that could be
really beneficial to you, write them a letter explaining that you are taking A level chemistry and you
want to see how chemistry is used in industry and you would like to visit / have some work
experience. You never know this could lead to great things!!!!

You could also try writing to / searching for your nearest university to see if they are running any

summer schools for chemistry — they are usually free and give you the opportunity to experience the
laboratories in a university.

Science museums.

You could visit your nearest science museum. They often have special exhibitions that may be of
interest to you.

https://en.wikipedia.org/wiki/List of science museums#United Kingdom
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