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Dear Student
Welcome to A level Chemistry. A level Chemistry involves the study of substances and how they
react. Throughout the two years studying chemistry you will develop your practical skills alongside
learning about a variety of topics including Foundations in Chemistry, Periodic Table and Energy,
Organic Chemistry and Analysis, Physical Chemistry and Transition Metals. This will provide the
foundations to allow you to pursue a career in any area of Chemistry or any other science subject.
There is a big jump from GCSE to A level Chemistry both in terms of the amount of content to
learn and the difficulty of the subject. To prepare you fully for the year ahead we are providing this
booklet to review your GCSE skills and knowledge and to give you a head start on some of the
content coming up in the first term. You will start the year learning the Foundations in Chemistry
topic which involves a lot of mathematical skills – 20% of the Chemistry A level is maths based - so
there are a variety of questions showing some of the calculations you will be required to use and
introducing the importance of appropriate rounding and significant figures. The other topic you
will start with is the Organic Chemistry topic which builds on your organic knowledge from GCSE
and as such there are questions reminding you how to draw dot-and-cross diagrams and drawing
structures of organic chemicals. It is essential that you use your GCSE knowledge and the
information provided to complete this booklet in advance of starting your lessons.
If you are having difficulty with this booklet please see a Chemistry teacher as soon as possible for
help.
Dr S Massen
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Use the Periodic table below to help you answer the questions:
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Atomic structure (fill in the gaps)
There are over 100 known e__________ in the universe. Elements are made up of millions of tiny particles
called a_____. Each element only contains one type of a____. Use the following description to label the
diagram of a helium atom (42He) & fill the table.
Use the following information to label the diagram and then complete the table:
An atom is made up of a central nucleus which is orbited by electrons which move around their electron
shell/ energy level. The nucleus contains a mixture of positively charged protons and neutral neutrons.

_________
_____
(0 charge,
mass = 1)

__________
____

_______
__
_______
____

Particle
in atom
Proton

Relative
Mass

Relative
Charge

Neutron
Electron

(+1 charge,
mass = 1)

___________
__

_______
_

(-1 charge, mass =
1/2000)

Fill in the gaps & complete the table
Definitions
(A)

Mass number = number of __________________and____________________
(or nucleon number)

(Z)

Atomic number = number of __________________
(or proton number)
(equivalent to number of electrons in a neutral atom).

Exercise Refer to the Periodic Table. Complete the following:
Particle name

Mass number
A

Atomic number
Z

Number of
Protons

Number of
Neutrons

Number of
Electrons

fluorine atom
helium atom
phosphorus atom
sodium ion Na+
chromium (II) ion Cr2+
fluoride ion Foxygen ion O2scandium (II) ion Sc2+
phosphide ion P3aluminium ion Al3+
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There is a significant amount of maths in chemistry and it is important that you round your
answers correctly.

You round up if the number is 5 or higher, you round down if the number is 0 to 4.
Eg.

0.485 can be rounded to 0.49, 0.373 can be rounded to 0.37
0.4995 would be rounded to 0.500!!!!!

Round the up or down the last digit of the following:
a) 0.489 to 2dp
b) 0.3994 =

c)

0.2998 =

.

There is a difference between significant figures and decimal places. For significant
figures you do not start counting the significant figures until the first number
appears (not including zero): ie. 0.00000746 has 3 significant figures (3 sf)
Rules:
1. Nonzero digits are always significant.
2. All final zeros after the decimal points are significant. Eg. 1.700
3. Zeros between two other significant digits are always significant. Eg. 1.007
4. Zeros used solely for spacing the decimal point are not significant. Eg. 0.0017
Identify the number of significant figures in the following numbers:
a) 0.02 = _____ b) 0.020 = ______ c) 0.0200 = _____ d) 0.005000 = _______
Round the following to the asked number of significant figures.
a) 4.83 to 2sf =

b)

5.995 to 3sf =

c) 0.006996 to 3sf =

d) 0.000006795 to 2sf =

e) 0.0005994 to 3sf =

f) 678 to 2sf =

g) 4897 to 2sf=

h) 0.3994 to 2sf=

i) 0.2998 to 3 sf =________

j) 51789 to 2sf=

___
_____

To how many significant figures should you give your answer?
Does the question state the number?
If not look at the question, all the quantities given should be to the same number of
significant figures (usually 3).
However if there is a mixture of significant figures, technically you should use the
lowest number of significant figures used.
When should you round?
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Do not round during a calculation as this creates rounding errors. Only round for the
final answer.

Definition (learn)

molar mass = mass of 1 mole of a substance

units: g mol-1.

Therefore the molar mass is the Ar (relative atomic mass) of an element or Mr (relative formula mass)
of a compound in grams ie. Molar mass of Na = 23g mol-1 and the molar mass of CO2 = 44g mol-1
The amount (number of moles) of a substance, is written as n.
We can work out the number of moles, n present using the expression:
Magic
triangle!
n = mass (in g) this rearranges to mass = Mr x n
Mr(or Ar)
Mass
In 24.0g of C, number of moles of C =
mass (in g) = 24.0 = 2.00 mol
Ar of C
12.0
Moles x
In 11.0g of CO2, number of moles of CO2 = mass (in g) = 11.0 = 0.250 mol Mr(orAr)
Mr of CO2
44.0
Problems: Use your Periodic Table to help you answer these questions. Find the masses of:
1.a) 0.100 mole of zirconium atoms, Zr?

B)

0.0200 mole of thorium atoms, Th?

c) 2.00 moles of nickel atoms, Ni?

D) 1.00 mole of phosphorus molecules, P4?

e) 0.500 mole of sodium chloride, NaCl?

2.

Calculate the mass of each of the following:
a.
1.00 mole of hydrogen molecules, H2.

c.

3.

1.00 mole of silica, SiO2

B.

d.

1.00 mole of hydrogen atoms, H.

0.500 moles of carbon dioxide, CO2

How many moles or part of a mole are each of the following?
a.
32.0g of oxygen molecules, O2.
B.
32.0g of oxygen atoms, O

c.

31.0g of phosphorus molecules, P4.

e.

50.0g of calcium carbonate, CaCO3.

D.

32.0g of sulphur molecules, S8
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Calculating volumes
We cannot weigh gasses! So we need another method to work out how many moles of a gas we
have. In fact 1 mole of any gas has a volume of 24 litres (24 000 cm3) which can also be
represented as 24 dm3 (1 decimetre cubed is the same size as 1 litre) at room temperature and
atmospheric pressure.
We can use this information to work out how many moles we have if we know the volume of a gas:
moles = volume (in cm3)
24 000

which rearranges to volume (in cm3) = moles x 24000

eg. How many moles in 48 litres of carbon dioxide?
Nb. 1 litre = 1 dm3 = 1000 cm3

Magic triangle!

Volume
Number of moles = 48 000 cm3 = 2 moles of carbon dioxide
24 000
Questions
Moles x
At room temperature & atmospheric pressure: how many moles in:
24000
a) 36 litres of nitrogen gas
b)
240 cm3 of sulphur dioxide gas

c) 48 cm3 of ammonia gas

d)

6 dm3 of nitrogen dioxide gas ( 1 dm3 = 1 litre)

b) 1.2 dm3 of methane

At room temperature & atmospheric pressure, what is the volume (in dm3) of:
a) 2 moles of nitrogen gas
b)
0.25 moles of sulphur dioxide gas

c) 0.1 moles of ammonia gas

d)

d) 0.125 moles of nitrogen dioxide gas

e) 17 moles of methane
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Balancing and interpreting chemical symbol equations is essential if you want to progress in Chemistry.
State symbols tell you physical state of each substance involved (fill in the blanks)
Answers:

solution

gas

solid

liquid

(s) = ______________ (l) = _______________ (g) = _______________ (aq) = ________________
Atoms are not destroyed, so whatever atoms are in your reactants, must also be in your products, the only
difference is they have been rearranged!!!!!!
→

Reactants
Number & type of atoms

=

Products
Number & type of atoms (different arrangement)

Substances have their own unique formula which cannot be changed eg. Water is H 2O, however you can
change the number of water molecules present by putting a number in front ie. 2 H2O.

Balancing an equation (forming water)
hydrogen

+

oxygen

water

The formulae of the chemicals are below (they cannot be changed).

H2(g)

+

2 hydrogen atoms

O2(g)

2 oxygen atoms

H2O(l)

2 hydrogen & 1 oxygen atoms

In this equation, hydrogen is balanced, oxygen is not balanced. Oxygen can be balanced by doubling the
number of water molecules by placing a ‘2’ in front of H2O
H2(g)

2

+

hydrogen atoms

O2(g)

2 oxygen atoms

2 H2O(l)

4 hydrogen & 2 oxygen atoms

However, this unbalances hydrogen, it can be re-balanced by doubling the number of H2 molecules by
placing a ‘2’ in front of H2. The equation is now balanced.
2 H2(g)
+
O2(g)
2 H2O(l)

4 hydrogen atoms

2 oxygen atoms

4 hydrogen & 2 oxygen atoms
8

Balancing equations:

The stoichiometric relationship between 2 substances in an equation is their ratio (big numbers in
front).
Balance the following equations and work out stoichiometric relationship between all substances
involved:
1.

NH3

+

H2SO4



2.

N2

+

H2

 NH3

3.

HCl

+

MgCO3

 MgCl2

+

H2O

4.

H2SO4 +

Al



Al2(SO4)3

+

H2

5.

C2H6 +

O2



CO

+

H2O

6.

C2H6O +

O2



CO2

+

H2O

(NH4)2SO4

+

CO2

Extension: add state symbols to the equations.

A level Chemistry papers will include a multiple choice section:
1.

2.
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3.

4.

5.
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Organic chemistry is the study of chemicals made from oil.

Chemists have learned how to take naturally occurring hydrocarbons and transform them into
materials that improve all of our lives, for example:
Plastics eg. kevlar
medicines,
eg. Paracetamol

agrochemicals,
eg. pesticides

oil

fibres,

detergents,

eg. Nylon

eg. Washing up liquid

perfumes

fuels
eg. Petrol

dyes,

use the following words to fill in the gaps:
compounds

carbon

hydrocarbons

hydrogen

mixture

Crude Oil is a ____________ of _______________ called ______________. These compounds
contain the elements _____________ and _____________ only.

Displayed formula show all of the atoms and all of the bonds in a molecule.
This is the displayed formula for ethane:

Draw the displayed formula for:
Propane
ethene

ethanol

ethanoic acid
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One of the earliest methods of determining an unknown compound was Elemental analysis - by burning
it. This enabled the percentage of each element present to be determined. From this we can get the
empirical formula of the compound.
If we know the formula of our compound we can predict the percentages of the elements that we will
get using elemental analysis:
Eg . What is the percentage mass of carbon in alcohol (ethanol).
Relative atomic mass (Ar) of carbon = 12.0
Relative relative molecular mass (Mr) of ethanol (C2H6O)
= (12.0 x 2) +(1.0 x 6) + (16.0 x 1) = 46.0
percentage mass of carbon = Ar of C

x
number of C atoms x 100
Mr of C2H6O

= __2 x 12_ x 100 = __24__ x 100 = 52.2 %
46
46
Calculate the percentage masses for the elements in the following compounds
1. carbon in cocaine, C17H21NO4

2. hydrogen in adrenaline, C9H13NO3

3. oxygen in antifreeze, HOCH2CH2OH

4. nitrogen in viagra,

C28H38N6O11S
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Example: ethene

Molecular formula C2H4
Definition: number of atoms of each element in a compound
Empirical formula: CH2
Definition: simplest ratio of atoms of each element in a compound

Calculating Empirical and molecular formula of an unknown compound
The empirical formula of an unknown compound can be calculated from experimental results:
(Tip: Have a column for each element present in the compound to keep your calculation organised)
Example : Find the empirical formula of a compound containing carbon 40%, hydrogen 6.7% and
oxygen 53.3%. The relative molecular mass (Mr)of this compound is 180, determine its molecular
formula.
Divide by Ar of atoms

=

C

:

H

:

O

40.0

:

6.7

:

53.5

12.0
Divide by smallest number (3.33)
(multiply through if necessary)

1.00

16.0

=

3.33

:

6.7

:

3.33

=

3.33
3.33

:

6.7
3.33

:

3.33
3.33

=

1

:

2

:

1

 Empirical formula = CH2O

Always write out the formula

Empirical formulae and Molecular formulae questions (answer on file paper)
1. A hydrocarbon is composed of 7.483g carbon and 2.517g of hydrogen. Calculate the empirical
formula (show your working).

2. An organic compound is 37.483% carbon, 12.582% hydrogen and 49.935% oxygen. Calculate
the empirical formula (show your working).

3. A compound contains 3.6 g of carbon, 0.9g of hydrogen and 2.4 g of oxygen. Calculate the
empirical formula (show your working).

4. Compound X contains 54.5% carbon, 9.1% hydrogen and 36.4% oxygen. Calculate the empirical
formula (show your working).
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Elements bond to become more stable. They usually do this by gaining a full outer shell of electrons.
Covalent bonding is one way in which atoms can achieve a full outer shell – generally it occurs between
non-metals.
Covalent bonding definition:
Molecule definition:

A shared pair of electrons

2 or more atoms covalently bonded together

Helpful hints to drawing covalent molecules:
1.

When drawing molecules you need only show the atom’s outer electrons.

2. group number = number of outer electrons
3. However many electrons an atom needs to get a full outer shell, it will form this number of
covalent bonds (eg. Oxygen needs to gain 2 electrons so will form 2 covalent bonds – either 2
single bonds or a double bond)
4. In dot/cross diagrams – dots & crosses represent the electrons from the different atoms.
5. An element should always finish up with a full outer shell.

molecule

Outer shell model
(outer electrons only)

Displayed formula
(covalent bonds only)

Chlorine, Cl2

Cl-Cl

Oxygen,
O2

O

O

N

N

Nitrogen,
N2
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molecule

Outer shell model
(outer electrons only)

Methane,
CH4

Displayed formula
(covalent bonds only)

H
H

C

H

H
ethane,
C2H6

Chloroethane
C2H5Cl

methanol,
CH3OH

ethanol
C2H5OH

ethene, C2H4

Propene
C3H6
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