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Introduction

This pack contains a range of activities and resources to prepare you to start A level in Chemistry in 

September. It is aimed to be used after you complete your GCSE, throughout the remainder of the 

summer term and over the summer holidays to ensure you are ready to start  your  course  in 

September.
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Course textbook 

You will need to buy the course textbook for OCR Chemistry A to enable you to study both in and out 

of lessons. You can buy one of the following options: 

Year 1 and Year 2 books separately or the complete 2 year course in one book: 

   and         or      

ISBN 978-0-19-835196-2 ISBN 978-0-19-835765-0          ISBN 978-0-19-835197-9 

 

Equipment checklist 

For your first lesson after Summer, make sure you have the following: 

o Course textbook (either the Year1 book or the complete 2 Year course book) 

o A ring binder 

o File dividers 

o Scientific calculator 

o Paper 

o Pencil

o 30 cm ruler

o Pens – including a purple pen for marking and corrections 
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Skill 1: Laboratory equipment

Practical work is a key aspect in the work of a chemist.

At A-level, you will be expected to plan your own practical work, so it is important that you are familiar 

with the common laboratory equipment available to you.

For each piece of equipment, state its name and its use.

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Name:

Use:

Score       /1
0
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Skill 2: Balancing equations

Balancing chemical equations is the stepping stone to using equations to calculate masses in 

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

balancing.

https://www.bbc.co.uk/bitesize/guides/zg2h4qt/revision/6

Some of the equations to balance may involve strange chemicals- don’t worry about that, the key 

idea is to get balancing right.

Balance the equations below.

1.   …..C + …..O2 …..CO

2.   …..Ba + …..H2O …..Ba(OH)2 + …..H2

3.   …..C2H6 + …..O2 …..CO2 + …..H2O

4.   …..HCl + …..Mg(OH)2 …..MgCl2 + H2O

5.   …..N2 + …..O2 …..NO

6.   …..Fe2O3 + …..C …..Fe + …..CO2

7.   …..CH3CH2OH + …..[O] …..CH3COOH + …..H2O

8.   …..HNO3 + …..CuO …..Cu(NO3)2 + H2O

9.   …..Al3+ + …..e– …..Al

10.   …..[Fe(H2O)6]3+ + 

…..CO32–

…..Fe(OH)3(H2O)3 + …..CO2 + …..H2O

(10 marks)

Score       /1
0

https://www.bbc.co.uk/bitesize/guides/zg2h4qt/revision/6
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Skill 3: 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. 

Use the data in the table Symbols and charges of common elements and ions at the back of this 

booklet to write the formulae of the following.

1. Sodium hydroxide

.......................................................................................................................................

2. Lithium carbonate

.......................................................................................................................................

3. Potassium sulfate

.......................................................................................................................................

4. Barium nitrate

.......................................................................................................................................

5. Calcium nitride

.......................................................................................................................................

6. Iron(III) oxide

.......................................................................................................................................

7. Ammonium chloride

.......................................................................................................................................

8. Potassium manganate(VII)

.......................................................................................................................................

9. Potassium chlorate(I)

.......................................................................................................................................

10. Sodium dichromate(VI)

.......................................................................................................................................
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Skill 4: Significant figures, decimal places and rounding

For each of the numbers in questions 1–6, state the number of significant figures and the number of 

decimal places.

(6 marks)

Round the following numbers to (i) 3 significant figures and (ii) 2 decimal places.

1. 0.075 84 

2. 231.456

 (4 marks)

Score       /1
0

Score       /10
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Skill 5: Rearranging equations and converting units

1. The amount of substance in moles (n) in a solution can be calculated when the concentration 

given in mol/dm3 (c) and volume (v) in dm3 are known by using the equation:

n = cv

a. Rearrange this equation making c the subject of the equation.                        (1 mark)

b. Rearrange this equation making v the subject of the equation.                          (1 mark)

2. The density of a substance can be calculated from its mass (m) and volume (v) using the 
equation:

density=
mass(g )

volume (cm3 )
a. Rearrange this equation so that the mass of a substance can be calculated given its density 

and volume.  (1 mark)

b. Determine the units for density  (1 mark)

3. A block of iron has a length of 1.2 cm. Calculate its length in metres (1 mark)

4. The width of the classroom is 7200 cm. Calculate its length in metres. (1 mark)

5. A reaction reaches completion after 4.5 minutes. Convert this time into seconds. (1 mark)

6. The stop clock reads 2 min 34 s. Convert this time into seconds. (1 mark)

7. A paper reports that 0.0265 kg of copper oxide was added to an excess of sulfuric acid. 

Convert this mass of copper oxide into grams. (1 mark)

8. A packet of aspirin tablets states that each tablet contains 75 mg of aspirin. Calculate the 

minimum number of tablets that contain a total of 1 g of aspirin. (1 mark)

Score       /1
0
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Calculation 1: Moles and mass

From this point on you need to be using an A level periodic table, not a GCSE one. You can find 
one at the back of this pack.

One mole of a substance is equal to 6.02 × 1023 atoms, ions or particles of that substance. This 
number is called the Avogadro constant.

The value of the Avogadro constant was chosen so that the relative formula mass of a substance 
weighed out in grams is known to contain exactly 6.02 × 1023 particles. We call this mass its molar 
mass.

We can use the equation below when calculating an amount in moles:

amount  of  substance 
(mol)

=

mass (g)

molar mass
(g mol–1)

Use the equation above to help you answer the following questions.

1. Calculate the amount of substance, in moles, in: (3 marks)
a. 32 g of methane, CH4 (molar mass, 16.0 g mol–1)

b. 175 g of calcium carbonate, CaCO3

c. 200 mg of aspirin, C9H8O4

2. Calculate the mass in grams of: (3 marks)
a. 20 moles of glucose molecules (molar mass, 180 g mol–1)

b. 5.00 × 10–3 moles of copper ions, Cu2+

c. 42.0 moles of hydrated copper sulfate, CuSO4•5H2O

3. 3.09 g of a transition metal carbonate was known to contain 0.0250 mol.
a. Determine the molar mass of the transition metal carbonate. (1 mark)

b. Choose the most likely identity for the transition metal carbonate from the list below:

CoCO3 CuCO3 ZnCO3
(1 mark)

4. 4.26 g of a sample of chromium carbonate was known to contain 0.015 mol.
Which of the following is the correct formula for the chromium carbonate? (2 marks)

CrCO3 Cr2(CO3)3 Cr(CO3)3

Score       /10
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Calculation 2: Moles and concentration

To calculate the concentration of a solution we use the equation:

concentration (mol dm–3) =
amount of substance (mol)

volume (dm3)

Use the equation to help you complete each of the statements in the questions below.

1. 1.5 mol of NaCl dissolved in 0.25 dm3 of water produces a solution with a concentration of 

______________mol dm–3. (1 mark)

2. 250 cm3 of a solution of HCl(aq) with a concentration of 0.0150 mol dm–3 contains 

______________moles. (1 mark)

3. A solution with a concentration of 0.85 mol dm–3 that contains 0.125 mol has a volume of 

______________dm3. (1 mark)

In this question you will need to convert between an amount in moles and a mass as well as using 
the equation above.

4. 5.0 g of NaHCO3 dissolved in 100 cm3 of water produces a solution with a concentration of mol 

dm–3.

(2 marks) 

5. 25.0 cm3 of a solution of NaOH(aq) with a concentration of 3.8 mol dm–3 contains g of NaOH.

(2 marks)

6. The volume of a solution of cobalt(II) chloride, CoCl2, with a concentration of 1.3 mol dm–3

that contains 2.5 g of CoCl2 is cm3.

(3 marks)

Calculation 3: Titrations

Score       /10
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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.

http://bit.ly/pixlchem11 
http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/further_analysis/
analysing_substances/revision/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.

Worked example
E.g. a titration of an unknown sample of sulfuric acid with sodium hydroxide.

A 25.00 cm3 sample of the unknown sulfuric acid was titrated with 0.100 moldm -3 sodium hydroxide 
and required exactly 27.40 cm3 for neutralisation. What is the concentration of the sulfuric acid?

Step 1: the equation 2NaOH + H2SO4   →   Na2SO4 + 2H2O

Step 2: the ratios 2 :  1

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

   number of moles = c x v = 0.100 x 0.0274 = 0.00274 moles

Step 4: using the ratio, how many moles of sulfuric acid
 for every 2 moles of NaOH there is 1 mole of H2SO4 so, we must have     0.00274/2 =0.00137 
moles of H2SO4

Step 5: calculate concentration. 
  concentration = moles/volume in dm3 = 0.00137/0.025 = 0.0548 moldm-3

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 above to help you.

Q1. A solution of barium nitrate will react with a solution of sodium sulfate to produce a precipitate of 
barium sulfate. 

Ba(NO3)2 (aq) + Na2SO4 (aq)  →   BaSO4 (s) + 2NaNO3 (aq)

What volume of 0.25 moldm-3 sodium sulfate solution would be needed to precipitate all of the barium 
from 12.5 cm3 of 0.15 moldm-3 barium nitrate?

Score       /5

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


14

Calculation 4: Gas volumes
Equal amounts in moles of any gas occupy the same volume under the same conditions of 
temperature and pressure. 

The volume of 1 mole of any gas is 24 dm3 or 24 000 cm3 at room temperature and pressure (20 
°C and 1 atmosphere). 

Knowing this fact we can say that 

1. Calculate the number of moles of gas present in each of the following volumes: 
a. 96 dm3 of helium, He (1 mark) 

b. 0.06 dm3 of argon, Ar (1 mark) 

c. 48 000 cm3 of hydrogen, H2 (1 mark) 
   

2. Calculate the following: 

a. Mg  2HCl  MgCl2  H2 (2 marks) 
the volume of H2 produced in cm3 when 0.5 mol of Mg reacts with excess acid 

 

b. CuCO3  CuO  CO2 (2 marks) 
the volume of CO2 produced in dm3 when 2.5 mol of CuCO3 undergoes thermal decomposition 

 

 

c. H2(g)  Cl2(g)  2HCl(g) (3 marks) 
the volume of HCl produced in dm3 from the reaction of 36 dm3 of H2 with an excess of Cl2  

 

 

Score       /10
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Transition 1: Oxidation and reduction 

At GCSE you learnt that oxidation is adding oxygen to an atom or molecule and that reduction is 
removing oxygen, or that oxidation is removing hydrogen and reduction is adding hydrogen. You 
may have also learnt that oxidation is removing electrons and reduction is adding electrons. 

At A level we use the idea of oxidation number a lot! 

 

You know that the metals in group 1 react to form ions that are +1, i.e. Na + and that group 7, the 
halogens, form -1 ions, i.e. Br -. 

 

We say that sodium, when it has reacted, has an oxidation number of +1 and that bromide has an 
oxidation number  of  -1.  All  atoms that  are involved in  a  reaction can be given an oxidation 
number. 

 

An element, Na or O2, is always given an oxidation state of zero (0). Any element that has reacted 
has an oxidation state of + or -. 

 

As gaining electrons is reduction, if, in a reaction the element becomes more negative it has been  
reduced, if it becomes more positive it has been oxidised. 

 

You can read about the rules for assigning oxidation numbers here: 

http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-
elements.html 

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: NaClO, 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. 

 Oxygen is ‘king’, it always has an oxidation state of -2 (except in hydrogen peroxide H2O2, 
when it has an oxidation number -1) 

 Hydrogen has an oxidation state of +1 (except metal hydrides).  

 The charges in a molecule must cancel. 

Work out the oxidation state of the underlined atom in the following:

1 MgCO3 6 V2O5

2 SO3 7 KMnO4

3 NaClO3 8 Cr2O7
2-

4 MnO2 9 Cl2O4

5 Fe2O3 10 KClO

Score       /10

http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html
http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html
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Transition 2: 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).

 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://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: 1s2, 2s2, 2p6 etc.

Q1. Write out the electron configuration of:

a) Ca

b) Al

c) S 

d) Cl

e) Ar

f) Fe

g) V

h) Ni 

i) Cu Score       /10

http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top
http://bit.ly/pixlchem1
http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top
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Transition 3:  The shapes of molecules and bonding
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.ly/pixlchem5     
http://www.chemguide.co.uk/atoms/bonding/covalent.html#top

At A level you are also expected to know how molecules have certain shapes and why they are the 
shape they are. You can read about shapes of molecules here:

http://bit.ly/pixlchem6     
http://www.chemguide.co.uk/atoms/bonding/shapes.html#top

Q1. Draw a dot  and cross diagram to show the bonding in a molecule of aluminium chloride  
(AlCl3). 

Q2. Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH3).

Q3. Draw a dot and cross diagram to show the bonding in a molecule of methane (CH4)?

Q4. What is the shape and the bond angles in a molecule of aluminium chloride (AlCl3)?

Q5. What is the shape and the bond angles in a molecule of ammonia (NH3)?

Q6. What is the shape and the bond angles in a molecule of methane (CH4)?

Score       /10

http://www.chemguide.co.uk/atoms/bonding/shapes.html#top
http://www.chemguide.co.uk/atoms/bonding/shapes.html#top
http://bit.ly/pixlchem6
http://www.chemguide.co.uk/atoms/bonding/covalent.html#top
http://www.chemguide.co.uk/atoms/bonding/covalent.html#top
http://bit.ly/pixlchem5
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Additional reading

Kick back this Summer with a good read. The books below are popular science and great for 

extending your understanding of chemistry.
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	(6 marks)
	Round the following numbers to (i) 3 significant figures and (ii) 2 decimal places.
	1. 0.075 84
	2. 231.456
	
	(4 marks)

