CHEMISTRY SUMMER WORK

CHEMISTRY: INSTRUCTIONS FOR SUMMER WORK

Year 12 Chemistry Induction Criteria
Over the summer we would like you to:

1) Purchase the following book

“AQA Chemistry A-level 2nd Edition”
Published by Oxford ISBN: 978-0-19-835182-5

Where to buy:
 You can purchase this online from Amazon.co.uk - prices vary.
 From LGGS Chemistry Department. We have managed to secure a deal with the

publisher which means we can sell the book to you at our cost price of £30. You will be able to do this via
Parent-Pay from the start of September. Any student who is experiencing financial difficulties or is eligible for
financial support through the Pupil Premium should contact the school as soon as possible to find out what
support is available for this purchase.
Bring this book with you to all your Chemistry lessons. We expect your name to be in the front cover.

2) Complete the following
What we would like you do to is to complete the following so that in your first week at school, you will be able to
pass a written test on the content. Your aim is to learn the vocabulary of chemistry: formulae, and refresh your
knowledge on basic atomic structure.
a) From this ‘Chemistry Summer Work’ pdf, print off the ‘Basic introductory Skills’ section.
This is a large document - read it and complete the exercises within. We would hope that you would highlight or
colour important phrases and annotate as you read it.
b) Read the pages from the “Head Start” book (also contained within this pdf) and make sure that you understand
the concepts covered.
c) Once you have completed this, please attempt the exemplar test that is at the end of this pdf - this will be
similar to the test you will have in the first week. After you have completed the test, mark it using the mark scheme
(also provided).

Bring all this work to your first Chemistry lesson and hand it to your teacher.

3) Buy a laboratory coat if you do not already have one
You will need to own your own lab coat for practical lessons.
This needs to be big enough to do up using the poppers or buttons at the front.
These can be purchased from:
The Uniform & Leisurewear Company Limited, 15 Common Garden Street, Lancaster, LA1 1XD Tel: 01524 388355
Email: lancaster@ualonline.co.uk
We will expect you to own a lab coat and bring it in September as part of the induction criteria.

Induction criteria in the first half term
Graded Pieces of work to be completed satisfactorily by the first Half Term:
Topic

Summer work

3.1.1 Atomic structure

3.12 Amount of substance

Task

You must complete the task sheets and have purchased the textbook.
Assessment will be through the written test on this
that you will have in September. You will need to pass
this with a grade equivalent or higher to your target
grade to have completed part of the induction criteria.
When you start your lessons you will have small tests
on the content taught. At the end of the each of the
first two topics you will have a longer test. You will
need to pass these with a grade equivalent or higher
to your target grade to have completed part of the
induction criteria.

Essential supporting reading

Please see the instructions in
the Summer Work folder on
the website.

pages 4-21 and 22-43 of
AQA text book.

To help you to achieve well in these graded tasks, your teacher will set you interim exercises to complete in your own time. The
corrected exercises will be a valuable resource in consolidating your understanding.

Evaluation of your progress:
Completion of these tasks to the best of your ability will give your teacher an insight into your commitment to independent
study and powers of organisation. Both of these skills are essential for making good progress, as is adherence to departmental
deadlines. Your work will be scrutinised and compared with your Target Grade. Concerns regarding standards and ability to
meet deadlines will be discussed with your Head of Year.
Completing these tasks to the best of your ability will prepare you well for the intellectual adjustment to AS level. Along the
way, you will strengthen your self-discipline and develop independent problem-solving skills and maybe discover that your best
is better than you once thought. We look forward to helping you in this journey.

Welcome to the Chemistry course!
Staff:
Mrs Verney (EV) Head of Chemistry (Maternity Leave)
Dr Rees (CR) Acting Head of Chemistry
Dr Salmon (JMS) Teacher of Chemistry
Mr Wakefield (PW) Teacher of Chemistry
Mr Rogers (AR) Teacher of Chemistry
Ms Moakes (CM) Chemistry Laboratory Technician

CHEMISTRY HEAD START

BASIC INTRODUCTORY SKILLS

Naming compounds
At Advanced GCE Level you will meet many compounds that are new to you and a lot of these
will be organic compounds. In this section, you will look at the naming of compounds you may
already have met at GCSE Level. Many of these compounds are named using simple rules.
However, there are some that have ‘trivial’ names not fixed by the rules. It is important that you
learn the names and formulae of these compounds. Later in the course, you will learn the rules
for naming most of the organic compounds you will meet.
Naming inorganic compounds
The name of an inorganic compound must show which elements are present and, where confusion is possible, the oxidation state (or charge) of the elements concerned.
1) You need to remember that if there are only two elements present then the name will
end in -ide
Oxides contain an element and oxygen, eg
Na2O is Sodium Oxide
CaO is Calcium Oxide

Chlorides contain an element and chlorine, eg
MgCl2 is Magnesium Chloride
AlCl3 is Aluminium Chloride
Bromides and Iodides have an element and either bromine or iodine, eg
KBr is Potassium Bromide
ZnI is Zinc Iodide

Hydrides contain an element and hydrogen and Nitrides an element and nitrogen, eg
LiH is Lithium Hydride
Mg3N2 is Magnesium Nitride

Other elements also form these types of compounds and the name always ends in -ide. The
exceptions to this are hydroxides which have the -OH group, and cyanides which have the CN group, eg
NaOH is Sodium Hydroxide
Ca(OH)2 is Calcium Hydroxide
KCN is Potassium Cyanide
2 If the elements concerned have more than one oxidation state (or charge) this may
need to be shown.
For example as iron can have charge +2 or +3, the name Iron Chloride would not tell you which

of the two possible compounds FeCl2 or FeCl3 is being considered. In this case the oxidation
state (or charge) of the iron is indicated by the use of a roman II or III in brackets after the name
of the metal. In this case Iron(II) Chloride for FeCl2 or Iron(III) Chloride for FeCl3. Other examples are:
PbCl2 is Lead(II) Chloride
PbCl4 is Lead(IV) Chloride
Fe(OH)2 is Iron(II) Hydroxide
Mn(OH)2 is Manganese(II) Hydroxide

3 For compounds containing two non-metal atoms the actual number of atoms of the element present are stated, eg:
CO is Carbon Monoxide where mon- means one
CO2 is Carbon Dioxide where di- means two
SO2 is Sulfur Dioxide. This could be called Sulfur(IV) Oxide
SO3 is Sulfur Trioxide. This could be called Sulfur(VI) Oxide
PCl3 is Phosphorus Trichloride. This could be called Phosphorus(III) Chloride
PCl5 is Phosphorus Pentachloride. This could be called Phosphorus(V) Chloride
CCl4 is Carbon Tetrachloride
SiCl4 is Silicon Tetrachloride.
4 Where a compound contains a metal, a non-metal and oxygen it has a name ending in ate or -ite.

You need to remember the names and formulae of the groups listed in the table of ions. To cover the ideas we will look at the following groups, containing the ions: CO3 2- , SO42- , NO3Carbonate -CO3
Sulfate – SO4
Nitrate -NO3
A compound of sodium, carbon and oxygen would be Na2CO3 and would be called Sodium
Carbonate. For example:
NaNO3 is Sodium Nitrate

Mg(NO3)2 is Magnesium Nitrate
Fe2(SO4)3 is Iron(III) Sulfate
FeSO4 is Iron(II) Sulfate.
5 Some non-metals can have more than one oxidation state (or charge).
For example sulfur can form sulfates and sulfites. The ending -ite is used when an element
forms more than one such compound. In all cases the -ite is used for the compound with the
lower number of oxygen atoms. Sulfate can also be referred to as sulfate(VI) and sulfite can also be referred to as sulfate(IV). In the case of nitrogen with oxygen the compounds would be
nitrate and nitrite or nitrate(V) and nitrate(III).
Other elements can form compounds involving oxygen in this way. These include Chlorate(V),
Chromate(VI), Manganate(VII) and Phosphate(V). For example:
KNO2 is Potassium Nitrite or Potassium Nitrate(III)
Na2SO3 is Sodium Sulfite or Sodium Sulfate(IV)
K2CrO4 is Potassium Chromate(VI)
KMnO4 is Potassium Manganate(VII)

KClO3 is Potassium Chlorate(V).

In summary2Sulfate Sulfate(VI) -SO42Sulfite Sulfate(IV) -SO32-

Nitrate Nitrate(V) -NO3

Nitrite Nitrate(III) -NO2

Chlorate Chlorate(V) -ClO3

-

Hypochlorite Chlorate(I) -ClO

-

Great care needs to be taken when using these systematic names, because the properties of
the two groups of compounds will be very different. In some cases use of the wrong compound
in a reaction can cause considerable danger. For this reason you should always read the label
on a bottle or jar and make sure it corresponds exactly to what you should be using.
6 When a compound is being considered it is usual to write the metal down first, both in
the name and the formula.
The exceptions to this are in organic compounds where the name has the metal first but the formula has the metal at the end, eg CH3COONa is Sodium Ethanoate.

7 The elements nitrogen and hydrogen can join together to form a group called the ammonium group.
This must not be confused with the compound ammonia (NH3 which is a gas). The ammonium group has the formula NH4 + and sits in the place generally taken by a metal in a formula.
NH4Cl is Ammonium Chloride
(NH4)2SO4 is Ammonium Sulfate
NH4ClO3 is Ammonium Chlorate(V).
8 There are a small number of simple molecules that do not follow the above rules. You
will
need to learn their names and formulae. They include:

Water which is H2O
Sulfuric Acid which is H2SO4
Nitric Acid which is HNO3
Hydrochloric Acid which is HCl
Ammonia which is NH3
Methane which is CH4.

9 Organic compounds have their own set of naming and you will need to learn some of
the basic rules.

The names are generally based on the names of the simple hydrocarbons. These follow a simple pattern after the first four:
CH4 is Methane
C2H6 is Ethane
C3H8 is Propane
C4H10 is Butane.
After butane the names are based on the prefix for the number of carbons, C5-pent, C6 - hex
and so on.
Organic compounds with 2 carbons will either start with Eth- or have -eth- in their name, eg
C2H4 is Ethene
C2H5OH is Ethanol
CH3COOH is Ethanoic Acid
C2H5Cl is Chloroethane.

Exercise: Names from formulae
Use the notes in this section to write the names of the following formulae.

1 H2O

2 CO2
3 NH3
4 O2
5 H2
6 SO2
7 SO3
8 HCl
9 HI
10 HF
11 CH4
12 H2S
13 HBr
14 H2SO4
15 HNO3
16 NaCl
17 NaNO3
18 Na2CO3
19 NaOH
20 Na2SO4
21 CaCl2
22 Ca(NO3)2
23 Ca(OH)2

24 CaSO4
25 BaCl2
26 AlCl3

27 Al(NO3)3

28 Al2(SO4)3
29 FeSO4
30 FeCl2
31 FeCl3
32 Fe2(SO4)3
33 PbO
34 PbO2
35 Pb(NO3)2
36 PbCl2
37 PbSO4
38 Cu(NO3)2
39 CuCl
40 CuCl2
41 CuSO4
42 ZnCl2
43 AgNO3
44 NH4Cl
45 (NH4)2SO4
Answers:
1 Water
2 Carbon dioxide
3 Ammonia
4 Oxygen
5 Hydrogen
6 Sulfur dioxide (or IV oxide)
7 Sulfur trioxide (or VI oxide)
8 Hydrogen chloride

9 Hydrogen iodide
10 Hydrogen fluoride
11 Methane
12 Hydrogen sulfide
13 Hydrogen bromide
14 Sulfuric acid
15 Nitric acid
16 Sodium chloride
17 Sodium nitrate
18 Sodium carbonate
19 Sodium hydroxide
20 Sodium sulfate
21 Calcium chloride
22 Calcium nitrate
23 Calcium hydroxide
24 Calcium sulfate
25 Barium chloride
26 Aluminium chloride
27 Aluminium nitrate
28 Aluminium sulfate
29 Iron(II) sulfate
30 Iron(II)chloride
31 Iron(III) chloride
32 Iron(III) sulfate
33 Lead(II) oxide
34 Lead(IV) oxide
35 Lead(II) nitrate
36 Lead(II) chloride
37 Lead (II) sulfate
38 Copper(II) nitrate
39 Copper(I) chloride
40 Copper(II) chloride
41 Copper(II) sulfate
42 Zinc chloride
43 Silver nitrate
44 Ammonium chloride
45 Ammonium sulfate

Chemical formulae
A chemical formula is a useful shorthand method for describing the atoms in a chemical. Sometimes you will see the formula used instead of the name, but you should not do this if you are
asked for a name.
The chemical formula of an element or compound tells you:
• which elements it contain, eg FeSO4 contains iron, sulfur and oxygen
• how many atoms of each kind are in each molecule, eg H2SO4 contains two atoms of hydro-

gen, one atom of sulfur and four atoms of oxygen in each molecule
• how the atoms are arranged, eg C2H5OH contains a group of atoms known as the ethyl group
−C2H5, and a hydroxyl group -OH
• the masses of the various elements in a compound, eg 18 g of water, H2O, contains 2g of hydrogen atoms and 16 g of oxygen since the relative atomic mass of hydrogen is 1 (x 2 because
there two hydrogen atoms) and that of oxygen is 16.

You should not learn a large number of chemical formulae by heart. However, it is useful to
know a few of them and then be able to work out the rest.
You can work out the formulae of compounds containing metals from the charges on the ions.
• Metals in group 1 always have charge + 1 in their compounds.
• Metals in group 2 always have charge + 2 in their compounds.
• Metals in group 3 always have charge + 3 in their compounds.
• Ions of group 7 elements have charge − 1.
• Ions of group 6 elements have charge − 2.

• Ions of group 5 elements have charge − 3.

In the compound, the number of positive and negative charges is equal so that the overall
charge is zero.
Some metals form more than one ion, and this is shown by a roman numeral in the name.
Iron(II) chloride contains Fe2+ ions so the compound is FeCl2. Iron(III) chloride contains
Fe3+ ions
so the compound is FeCl3.
Some ions have formulae which you cannot deduce from the periodic table, and you will need
to learn these:

• OH− hydroxide
• NO3− nitrate
• CO32− carbonate
• SO42− sulfate
• PO43− phosphate
• NH4+ ammonium.
Compounds which do not contain metals have covalent bonds. The number of bonds a
nonmetal can form depends on the number of electrons in its outer shell.

As a rule:
• carbon forms 4 bonds
• nitrogen forms 3 bonds
• phosphorus can form 3 or 5 bonds
• oxygen and sulfur form 2 bonds
• halogens form 1 bond.
Here are a few examples.
• Sodium sulfate
The formula of a sodium ion is Na+
The formula of a sulfate ion is SO4 2−
There must be two sodium ions, each with charge 1+, to balance the two – charges on sulfate.
The formula with two Na+ and one SO4 2− is written Na2SO4

• Calcium hydrogen carbonate
The formula of a calcium ion is Ca2+
The formula of a hydrogen carbonate ion is HCO3There must be two hydrogen carbonate ions, each with charge 1−, to balance the two
+ charges on calcium.
The formula with one Ca2+ and two HCO3− is written Ca(HCO3)2
Note: A bracket must be placed around a group or ion if it is multiplied by 2 or more and/
or composed of more than one element.
For example,
MgBr2 no bracket required

Ca(OH)2 bracket essential as CaOH2 is incorrect.
• Often you can cancel the numbers on the two formulae, eg:
Ca2(CO3)2 = CaCO3
However, you should not do this for organic compounds. For example, C2H4 has 2 atoms of
carbon and four of hydrogen so it cannot be cancelled down to CH 2.
• Copper(I) oxzide means use copper with charge 1, ie Cu2O. Lead(II) nitrate means use lead
with charge 2, ie Pb(NO3)2.
The periodic table can help you find the charge on an element and the number of bonds it can

make, and hence the formula of its compounds.
Although you can use the table to work out the formulae of many compounds it is important to
realise that all formulae were originally found through experimentation.

On the next page you will find a table of the more common elements and ions that you may
have met at GCSE level. Also included are some that you will meet in the first few weeks of
your Advanced Level course.
You will need to learn these off by heart:

Exercise: Writing formulae from names
Use the data in the table

1 Sodium chloride

2 Sodium hydroxide
3 Sodium carbonate
4 Sodium sulfate
5 Sodium phosphate
6 Potassium chloride
7 Potassium bromide
8 Potassium iodide
9 Potassium hydrogen carbonate
10 Potassium nitrite
11 Magnesium chloride
12 Magnesium nitrate
13 Magnesium hydroxide
14 Magnesium oxide
15 Magnesium carbonate
16 Calcium oxide
17 Calcium chloride
18 Calcium sulfate
19 Calcium carbonate
20 Barium chloride
21 Barium sulfate
22 Aluminium chloride
23 Aluminium oxide

24 Aluminium hydroxide
25 Aluminium sulfate
26 Copper(II) sulfate

27 Copper(II) oxide

28 Copper(II) chloride
29 Copper(II) nitrate
30 Copper(I) oxide
31 Copper(I) chloride
32 Zinc nitrate
33 Zinc carbonate
34 Zinc oxide
35 Silver chloride
36 Silver bromide
37 Silver iodide
38 Silver nitrate
39 Silver oxide

Answers

Atoms
All matter is made of particles. At one time, it was thought that the tiniest particle was the atom,
which comes from the Greek word meaning ‘indivisible’.
We now know that atoms can be split and that there are particles smaller than atoms, subatomic particles, electrons, protons and neutrons. You will need to know about these particles, which
make up the different kinds of atoms.
However, you must understand that chemistry is all about rearrangements of atoms that do not
themselves change.

Atoms are very small. The hydrogen atom, the smallest and lightest of all atoms, has a
diameter of about 108 mm. 1 g of hydrogen atoms contains about 6 x 10 23 atoms. It is very difficult to ‘see’ an individual atom and find its mass.
An atom is the smallest, electrically neutral, particle of an element that can take part in a
chemical change.
A molecule is the smallest, electrically neutral, particle of an element or compound that
can exist on its own.
An ion is an atom, or group of atoms, which carries an electric charge.
You need to know these definitions by heart, but you also need to be able to recognise the formulae of atoms and molecules. Li, O, Cl, C are all formulae which represent atoms. Some but
not all of these can exist on their own. Oxygen, for example, unless combined with something
else always exists as oxygen molecules, O2, which contain two atoms. Water contains only one
atom of oxygen but here it is combined with two hydrogen atoms.
Make sure that you really understand these ideas:
• a single oxygen atom, O, cannot exist on its own
• a single oxygen atom can exist when combined with something else, but then it is part of a

molecule
• an oxygen molecule has two oxygen atoms, O2
• a few elements exist as single atoms: for these elements, an atom is the same as a molecule.

Structure of the atom
The atom is composed of electrons, neutrons and protons. You will need to remember the relative mass of, and the electric charge on, each.

The atom is mostly empty space. It has a solid core or nucleus, the centre that contains the protons and neutrons. The electrons circulate round the nucleus in specific orbits or shells.
We can picture the hydrogen atom — the simplest of all atoms with one electron and one proton in the nucleus — by considering a pea placed in the centre of a football pitch, to represent
the nucleus with its proton. On this scale the electron will revolve in a circular orbit round the
goalposts. Between the electron and the nucleus is empty space.
Atoms are the particles whose symbols are found in the periodic table of elements given in all
your examination papers. You can see that there are only about 100 of them.
The middle part of the atom, the nucleus, contains one or more protons. It is the number of protons that make the atom what it is. An atom with one proton is always a hydrogen atom; one
with two protons a helium atom and so on.
There are more substances than the 100 or so different kinds of atom. These other substances
are made by combining atoms (in various ways) to make molecules.
When a chemical reaction takes place the atoms are rearranged to create different molecules

but no atoms can be made or destroyed. To show this you have to find a method of counting
the atoms that are part of a chemical reaction and its products.

The mass of an individual atom is very small and it is more convenient to measure atomic
masses as relative masses.
The definition of Relative Atomic Mass Ar as follows.
The average mass of one atom compared to 1/12 of the mass of a carbon-12 atom
OR The average mass of one atom / 1/12 x mass of one carbon-12 atom

The relative atomic mass does not have units.
The definition of Relative Molecular Mass Mr (also referred to as molar mass) is:
The mass of a single molecule on a scale on which the mass of an atom of carbon—12
has a mass of 12 atomic mass units.

The relative molecular mass of a molecule is calculated by adding together the relative atomic
masses of the atoms in the chemical formulae.
Definition of Relative Formula Mass: In many ways this is more accurate than Relative Molecular Mass. Many salts, even in the solid state, exist as ions rather than molecules.
Although the formula of sodium chloride is normally given as NaCl, it is not a simple molecule
but a giant lattice and it is more accurately written as (Na +Cl–)n. Since this compound does not
have molecules, it cannot have relative ‘molecular’ mass. However, the principle is the same:
add the relative atomic masses of sodium (23) and chlorine (35.5) to give 58.5, the relative formula mass of NaCl.
Remember: that relative atomic mass, molecular mass and formula mass have no units.
Examples: Calculation of Molar Mass from relative atomic mass data
Molar Mass has the same numerical value as Relative Molecular Mass. It is calculated by adding together the relative atomic masses of the elements in the molecule. The total is expressed
in units of grams per mol or g mol-1.
Example 1

Calculate the Molar Mass of sulfuric acid H2SO4
This molecule contains
2 atoms of hydrogen each of mass 1 = 2 x 1 = 2

1 atom of sulfur of mass 32.1 = 1 x 32.1 = 32.1
4 atoms of oxygen of mass 16 = 4 x 16 = 64 g
Total mass = 98.1 g mol−1
Example 2
Calculate the Molar Mass of lead nitrate Pb(NO3)2
Care! This molecule contains TWO nitrate groups.
1 atom of head of mass 207.2 = 1 x 207.2 = 207.2
2 atoms of nitrogen of mass 14 = 2 x 14 = 28
6 atoms of oxygen of mass 16 = 6 x 16 = 96
Total mass = 331.2 g mol−1

Example 3
Calculate the Molar Mass of CuSO4.5H2O
Care! This molecule has 5 molecules of water attached to each molecule of copper sulfate.
Many students make the mistake of thinking that there are 10 hydrogens and only 1 oxygen.
In CuSO4 1 atom of copper of mass 63.5 = 1 x 63.5 = 63.5
1 atom of sulfur of mass 32.1 = 1 x 32.1 = 32.1
4 atoms of oxygen each of mass 16 = 4 x 16 = 64
In 5H2O 5 x 2 atoms of hydrogen each of mass 1 = 10 x 1 = 10
5 x 1 atoms of oxygen each of mass 16 = 5 x 16 = 80
Total mass = 249.6 g mol−1
Calculations of this type are generally written as follows.
CuSO4.5H2O = [ 63.5 + 32.1 + (4 x 16) + 5{(2 x 1) + 16} ] = 249.6 g mol−1

Exercise: Calculation of the Molar Mass of compounds
Calculate the Molar Mass of the following compounds. You should use the AQA Periodic table
that has been uploaded in the Summer Work folder. Print it out.
Pick 20 at random to try. Make sure you try some with brackets in the formula.
If you do not get them all right, try some more.

1 H2O

21 CaCl2

2 CO2

22 Ca(NO3)2

3 NH3

23 Ca(OH)2

4 C2H5OH

24 CaSO4

5 C2H4

25 BaCl2

6 SO2

26 AlCl3

7 SO3

27 Al(NO3)3

8 HBr

28 Al2(SO4)3

9 H2SO4

29 FeSO4

10 HNO3

30 FeCl2

11 NaCl

31 FeCl3

12 NaNO3

32 Fe2(SO4)3

13 Na2CO3

33 PbO

14 NaOH

34 PbO2

15 Na2SO4

35 Pb3O4

16 KMnO4

36 Pb(NO3)2

17 K2CrO4

37 PbCl2

18 KHCO3

38 PbSO4

19 KI

39 CuCl

20 CsNO3

40 CuCl2

Answers:

EXEMPLAR TEST

EXEMPLAR TEST ANSWERS

