Summer preparation pre starting A level chemistry
1. Writing balanced equations.

One of the key skills good A-level students must master is to write balanced equations.
Word equations are not allowed at A-level.
Follow the general guidance and see if you can write out equations for the following
reactions
(a) Identify the reactants and look up the formula on the internet if you are unsure and
place on left hand side of the equation.
(b) Identify the products formed, look up the formula and put the formula on the right-hand
side of the equation
(c) Many students put an equals symbol (=) in the middle. This is incorrect.
You must put an arrow in between reactants and products (→)
(d) You are not allowed to change the formula on either side, but both sides must balance.
Place a number in front of the formula to ensure the total number of each element on
each side is the same. See if you can balance the following equations.

H2 + Cl2 → HCl
Zn + O2 → ZnO
Al + Cl2 → AlCl3
Na + O2 → Na2O
Mg + O2 → MgO
Mg + HCl → MgCl2 + H2
Fe2O3 + Al → Fe + Al2O3
CaCl2 + KOH → Ca(OH)2 + KCl
HCl + Na2CO3 → NaCl + H2O + CO2
HNO3 + NaOH → NaNO3 + H2O
HNO3 + Ca(OH)2 → Ca(NO3)2 + H2O
H2SO4 + KOH → K2SO4 + H2O
NaNO3 → NaNO3 + O2
KI + Pb(NO3)2 → KNO3 + PbI2
CaCl2 + Na2SO4 → CaSO4 + NaCI
HCI + K2SO3 → KCl + H2O + SO2
KOH + MgSO4 → Mg(OH)2 + K2SO4
K + H2O → KOH + H2
NaOH + H3PO4 → Na3PO4 + H2O
Pb(NO3)2 → PbO + NO2 + O2

2. Atomic structure

(a) Atoms are made of three sub-atomic particles: protons, neutrons and electrons. Fill in
the following table to identify the symbol, mass, charge and location of each.
Sub-atomic particle
proton
neutron
electron

symbol

mass

charge

location

(b) Timeline.
It is essential that students studying A-level have a sound appreciation of the key
scientists who were responsible for unravelling the structure of an atom. Study the
following timeline, research the scientists on the internet and summaries your findings
in the table below.

Scientist (name)

Date

Outline discovery

3. Common Ions
Study the following table which highlights some common ions. It includes both positive ions called
cations and negative ions called anions.
Prepare some flash cards with the formula of the ion on one side and the name of the ion on the
other.
Practice using the flash cards to learn all the ions and when ready get someone to test you.

The formula of some common
cations and anions
Charge
+1

+2

+3
Use of
Roman
numerals

Name of cation
Sodium ion
Potassium ion
Silver ion
Hydrogen ion
Ammonium ion
Magnesium ion
Calcium ion
Zinc ion
Barium ion
Aluminium ion
Iron (II) ion
Iron (III) ion
Copper (II) ion
Lead (II) ion
Manganese (II) ion
Chromium(III) ion

Formula
Na+
K+
Ag+
H+
NH4+
Mg2+
Ca2+
Zn2+
Ba2+
Al3+
Fe2+
Fe3+
Cu2+
Pb2+
Mn2+
Cr3+

charge
-1

-2

Name of anion
Fluoride ion
Chloride ion
Bromide ion
Iodide ion
Hydroxide ion
Nitrate ion
Manganate ion
Oxide ion
Sulphate ion
Sulphide ion
Carbonate ion
Chromate ion
Dichromate ion

Formula
FClBrIOHNO3MnO4O2SO42S2CO32CrO42Cr2O72-

Balancing Ionic compound formulas
Example: Ammonium sulfate
1. Write the formulas for the cation and anion which make up the substance, including
charges. NH4+ and SO422. Check to see if charges are balanced.
3. Balance charges, if necessary, using brackets and subscripts to ensure the overall charges
balance each other out.
(NH4)2SO4
Have a go at working out the following formulas:
Aluminium Nitrate

Copper (II) sulfate

Silver chloride

Chromium (III) oxide

Sodium nitrate

Barium sulphide

Potassium manganate

Manganese chloride

Iron (II) nitrate

Sodium dichromate

Iron (III) hydroxide

Calcium oxide

Magnesium carbonate

Lead chromate

Ammonium nitrate

4. Calculations involving amount of moles
The number of moles of a substance can be determined using the
expression on the right-hand side. This is an important skill all
A-level students need to master.
The first thing we need is a question. Underline the key detail in the
question needed to solve the problem.
Example:
Q: Calculate the number of moles of carbon dioxide in 22 g of CO2.
a. Use the formula of the substance to workout the Molar mass. (This is the sum of the atomic
masses from a periodic table using the formula)
Eg CO2 = 12.0 + 16.0 +16.0 = 44.0 (Ar Carbon = 12.0 and Ar Oxygen = 16.0)
b. Inset figures into the triangle n=mass /molar mass = 22/44 = 0.5 Answer = 0.5 moles
Have a go at the following questions: How many moles?
1.
2.
3.
4.
5.
6.

Calculate the number of moles of sulfuric acid in 6.125 g of H2SO4
Calculate the number of moles of Sodium hydroxide in 2 g of NaOH
Calculate the number of moles of sodium hydrogencarbonate in 7 g of NaHCO3
Calculate the number of moles of Barium chloride in 20.8 g of BaCl2
Calculate the number of moles of magnesium oxide in 2.52 g of MgO
Calculate the number of moles of ethanol in 1.15 g of CH3CH2OH

5. Calculations involving mole ratios involving equations and used to
solve titration problems.

Balanced equations are important in problem solving exercises in practical procedures.
A balanced equation is important to compare the ratio of reacting substances being used.
Follow the instructions:
a. Look at the question and identify the reactants:
Q: 30.0cm3 of NaOH sodium hydroxide of unknown concentration, reacts with 50.0cm3
HCl hydrochloric acid which has a concentration of 0.150 moldm-3.
b. Write a balanced equation for the reaction using the reactants identified:
Remember: acid + base → salt + water
HCl + NaOH → NaCl + H2O
c. Use the triangle:
number of moles (n) = volume (cm3) x concentration (moldm-3)
1000
n= v x C we are given the volume of HCl and concentration so start with the HCl
1000
n = 50 x 0.150 = 7.5 x 10-3 moles….this is the amount of moles of HCI used
1000
d. Use the mole ratio in the equation to determine number of moles of sodium hydroxide
in the 30.0cm3. Ratio is 1: 1 so they will be the same number of moles of NaOH
7.5 x 10-3 moles in 30.0cm3
e. Determine concentration using a rearranged equation: c = n x 1000 = 7.5 x 10-3 x 1000 =
V
30.0
-3
Answer: 0.25moldm

Have a go question:
What is the concentration of a sodium hydroxide solution (NaOH) which required 48.0cm3 to
neutralise 35 cm3 of 0.144moldm-3 sulfuric acid (H2SO4)…….. Answer 0.210moldm-3 NaOH

6. Working with the periodic table.

On a regular basis student use the periodic table. You do not need to learn the order of the elements
and will be given a copy of the periodic table in class and during any assessment. The periodic table
is a vey useful and can be used as a grid reference.
Research the following terms and annotate/colour in the image above:
a. Who was responsible for first predicting the order of the element in the periodic table and
organising them into a table?
b. Which is the first element in the periodic table?
c. What characteristic is used to order the elements in the modern periodic table?
d. Colour in the 4 blocks in the periodic table: s, p, d and f-blocks

e.
f.
g.
h.

Label up the 8 groups in the periodic table.
What are the names of group 1,2 ,7 and 8 (or 0)
What do all group 1 elements have in common?
What is the term used to describe a pattern or trend when moving across the table?
Eg: sodium to Argon

7. Bonding
There are three key types of bonding that A-level students need to recognise, define and draw
diagrams of them. These include:
A: Covalent bonding
B: Metallic bonding
C: Ionic bonding
A: Covalent bonding:
i. Define covalent bonding and explain how it is formed
ii. Which elements found in the periodic table combine to form covalent bonds?
Give 4 examples in your answer.
iii. Draw a dot and cross to represent methane CH4, Water H2O, ammonia NH3,
hydrogen chloride HCl and carbon dioxide CO2
B: Metallic bonding:
i. Define Metallic bonding and explain how it is formed
ii. What elements found in the periodic table have metallic bonding?
Give 4 examples in your answer.
iii. Draw a well labelled diagram to illustrate metallic bonding
C: Ionic bonding:
j. Define Ionic bonding and explain how it is formed
ii. Which elements found in the periodic table combine to form Ionic bonds?
Give examples in your answer.
iii. Draw a dot and cross to represent sodium chloride NaCl, sodium oxide Na2O,
and magnesium chloride MgCl2.
Examples and
properties
Tin
Calcium chloride
Oxygen
Sulfuric acid
Platinum
Lithium bromide
Under the correct
column highlight
three typical
physical properties of
each

formulas

Covalent bonding

Metallic bonding

Ionic bonding

8. Organic chemistry.

Research the following terms:
a. What does the term hydrocarbon mean?
b. What does aliphatic and aromatic mean?
c. Write down the general formula for the following hydrocarbons:
1. Alkane
2. Alkene
d. Write down the names of the first 10 alkanes
e. What does fully saturated mean?
f. What does unsaturated mean?
g. Look up the formula for butane and write out the: molecular formula, empirical, full
structural formula and the skeletal formula of butane
h. Write out an equation to represent the combustion of butane in oxygen

Extension challenge:
Building a model:
Build a model of an atom using whatever you like. Some useful materials might include polystyrene
balls, straws, cocktail sticks, plasticine, coat hanger, wire, buttons, tiddly-winks, small fury pompoms from art shop, sweets etc. What every you fancy. Take a picture and send to me, Dr Gillian
Heaton, Chemistry Department at the sixth form g.heaton@s6f.org.uk
Here are some examples to inspire you I found on line.

