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Resources designed to suit the way you study

CHEMISTRY is often seen as a difficult
subject. However, in many cases,
this is confusing difficulty with
unfamiliarity: it seems to be more

difficult until you spend time learning it.
Chemistry has many new concepts, such

as formulae and chemical equations, which
can seem like a different language and have
to be studied carefully and practised so that
they become familiar.

In general, Chemistry should be studied
in short periods of time – 30 to 40 minutes
is probably the length of your concentration
span – with breaks of about 10 minutes in
between.

There are many techniques that you can
use to aid studying: make up lists, draw
diagrams to help you picture the situation,
write down information to help you
remember it, use mnemonics.

Some students commit ideas to memory
by making mind maps in which many facts

CHEMISTRY

Expect several questions on different types of reactions, so learn how to recognise the various ones included on the course Photograph: Rex Features

and concepts can be linked pictorially.
Since 10% of the Higher paper is devoted
to Standard Grade revision questions,
Higher candidates should read and think
about both parts of this study guide.

STANDARD GRADE

Basic ideas of atomic structure (positive
protons and neutral neutrons in the
nucleus, surrounded by negative electrons
in orbit) and bonding – covalent and ionic –
should be mastered at the start.

The Chemistry for Standard Grade can be
arranged in groups and it is useful to draw
up a study plan (see the example study plan
on the opposite page) to record your
progress in studying each group.

There is a lot to learn, and you should use
lists of learning outcomes which distinguish
between those at Credit and General level.

To help learn the large number of facts and
ideas, try jotting them down on paper or
use a tool, such as a mind map. These can
be used to train your mind to make
connections between different ideas or to
help you remember how different concepts
are linked.

At the top of the opposite page, you
will find an example of a mind map for
hydrocarbons.

CALCULATIONS
Some parts of Knowledge and Understand-
ing are skills which must be learned and
then practised. These are :
a) Writing formulae (using valencies).
b) Using relative atomic masses from the
data book to calculate formula masses.
Formula mass is the sum of the RAMs of all
of the atoms in the formula, for example,
formula mass for NaOH is 23 + 16 + 1 = 40
amu.

c) Finding the gram formula mass (1 mole).
This is the formula mass in grams, for
example, 1 mole of NaOH is 40g.
d) Finding the number of moles in a mass of
a substance = mass (g)

gfm
Example:
20g of NaOH = 20(g) = 0.5moles

40(g)
e) Calculating the mass of a number of
moles  = number of moles x  gfm
Example:
0.1 moles of NaOH =  0.1  x  40g = 4g
f) Calculating percentage composition
% =mass of element in compound(g) x 100

gram formula mass (g)
Example:
% by mass of 23(g)  x  100
Na in NaOH = 40(g) = 57.5%
g) Calculating mass of a product or reactant
knowing the balanced equation. This is best
shown using an example from past papers:
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In questions where a sequence of organic
molecules is used to show a reaction and a
question is then asked about the product, it
will help if you can follow the changes
that take place to the molecules at each
step.

This is most easily seen if the structural
formulae are drawn.

If you do not have enough space on
the exam paper to draw the formulae, do
not be afraid to ask the invigilator for scrap
paper.

To answer part (c) correctly you need to
know that group 4 elements form four bonds,
group 5 form three bonds, group 6 form
two bonds and group 7 form one bond.

It is important that when you are drawing
these structures, you get into the habit of
drawing them accurately.

Marks are often lost by candidates drawing
a line to represent a bond between two
atoms, which does not actually point
directly to the atoms.

solutions to the questions if you use all the study aids mentioned here to help you 

EXAMPLE Higher Chemistry 2003
Question 5(a), (b) and (c) (i), (ii)

5. Urea-methanal is a polymer which can
be made using coal as a feedstock.
The flow diagram shows the steps involved
in the production of the polymer.

(a) Name the mixture of gases produced in
Step 1.

coal
(mainly carbon)

carbon monoxide + hydrogen

methanol

methanal

urea-methanal polymer

Step 1
t

Step 2

Step 3

Step 4

t

t

t

(b) Name the type of reaction taking place
in Step 3.
(c)(i) In Step 4 methanal reacts with urea,
H2NCONH2.
Draw the full structural formula for urea.
(ii) The urea-methanal polymer does not
soften on heating. What name is given to
this type of plastic?

Answers

(a) synthesis gas or syn. gas
(b) oxidation or dehydrogenation
(c)(i)

(ii) thermosetting

N C N

H

H O

H

H

Turn to page 26
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Supporting students from Standard Grade to Advanced Higher

The exam lasts for one hour 30 minutes
and consists of 20 multiple choice questions
worth 20 marks, and extended answer
questions worth 40 marks.

INTERMEDIATE 2

This course is designed as an intermediate
between Standard Grade and Higher and
therefore consists of mostly Credit-level
work with some parts of the Higher course.

The exam lasts for two hours and consists
of: Section A – 30 multiple choice questions
worth 30 marks; and Section B – extended
answer questions worth 50 marks.

HIGHER

Part A – multiple choice: 40 marks
There are 40 questions but no grids. Practise
by doing past papers – more than 80% of
the questions will have been asked in the
past 10 years. Bear in mind that usually two
of the answers are definitely wrong but
there are two which “look correct”. The skill
is to decide which of these answers the
question exactly.

Part B – written answers: 60 marks
There are three units in Higher Chemistry:
n Energy Matters
n The World Of Carbon
n Chemical Reactions

However, several questions will have parts
relating to two or even three units. Problem
solving is also integrated into the questions,
occurring as a 1 or 2-mark part of a
Knowledge and Understanding question.

Often the PS part is about evaluating an
experimental setup – would it work? How
accurate would it be? Or it might involve
designing an experiment for a certain
purpose.

EXAM TIPS FOR HIGHER CHEMISTRY
Remember that some of the questions
extend over one page.

Each question should be read from start
to finish so that an overall picture can be
formed in your mind. Then answer the
question carefully, taking into account the
information given in all parts of it.

Calculations and moles
Units 1 and 3 of the Higher course contain
all of the calculations, except for percentage
yield.

For calculations in Chemistry, chemists
rely upon a unit called the mole. One mole
of any substance contains 6.02 x 1023

“elementary entities” of that substance. We
encounter a lot of different types of entities
(or particles) in the Higher course, so there
are several ways to apply the term“one mole”.

Candidates are often confused by the
number of different calculations they might
be required to carry out and are faced with
the problem of deciding which equation to
use.

The above table can be used to help
decide:

pH values
[H+][OH-] = 10-14

This equation can be used to find the
concentration of OH- ions if you are given
the H+ concentration or vice-versa.

You are also likely to be asked to give the
pH of a solution, given the H+ concentra-
tion. Practise these.

Generally, only if you are asked for an
actual number of particles do you use
Avogadro’s Number, 6.02 x 1023.

Gas volumes
If the question involves gases, remember
that under the same conditions of temper-
ature and pressure, the same number of
particles of any gas occupies the same
volume.

Liquids and solids have a negligible
volume.

The relationship between the volumes of
gases is the same as that between the
numbers of moles but since water is a
liquid, its volume is negligible.

Watch out for the temperature being kept
above 100˚C, in which case the water would
be in the form of gas.

The volume of a gas can be given as the
molar volume: the volume occupied by
one mole of that gas.

Reactant in excess
Since the year 2000, the exam has featured
questions on calculating which reactant is
in excess. Usually one reactant is in the
form of a solid, while the other is in solution.
The number of moles of each reactant
should be found using the equations:

number of moles  = mass (g)
gfm

and n = concentration  x  volume (litres)

Then using the equation for the reaction
(usually given), the numbers of moles can
be compared to see which one is in excess.
If the amount of product is then required,
this can be calculated from the reactant not
in excess.

PPAs
National Qualifications test your practical
work by including a number of marks
related to the PPAs carried out during the
course. In Higher Chemistry there are nine
PPAs (three per unit) and 6 marks of part B
of the exam paper are more likely to be
obtained by those who have done the PPAs
and learned them in detail. Often the types
of questions asked refer to the experimental
procedures, such as indicating which
readings have to be taken, or the meaning
of an instruction, or even which solution
has to be used.

PPA reports have to be kept by the school
in case marks are moderated, but each
candidate should keep a note about the
details of the experiments, including an
evaluation of results.

Question requiring an extended writing
answer
Since 2002, the Higher paper has contained
a question requiring extended writing in
the answer for 4 marks. These require the
candidate to link certain ideas and to
explain the connection. A convenient way
of studying for questions of this type is
making mind maps, which show how ideas
can be connected. (See the example of a
mind map involving bonding).

Carbon Chemistry – structural formulae
For the unit on the world of carbon, you
need to practise drawing structural
formulae of the organic molecules. It is
worth learning to draw the structures of all
of the functional groups mentioned in the
learning outcomes.

From page 23

6.02 x 1023 entities 
(molecules, atoms, formula units, ions)

gram formula mass(gfm)
ie: the mass of one mole in grams

96,500 coulombs = charge
in 1mole of electrons

1 litre of solution of
concentration 1mol/l

Molar volume (volume
of 1 mole of any 
gas if temperature
and pressure are
same)

ONE MOLEt

t

t

t

t

N = C X V number of moles in a solution

6.02 x 1023 actual number of particles asked for

H = cm T temperatures or temperature change in
quantity of water or solution

mass(g) = Q electrolysis – mass of element 
formula mass(g) nF deposited at electrode

volume(1) = Q electrolysis – volume of gas released at
molar volume(1) nF electrode

C1 X V1 = C2 X V2 titration – where volumes and
n1 n2 concentrations are mentioned

actual mass        x  100 percentage yield mentioned
calculated mass

H1 = H2 + H3 Hess’s Law – given the enthalpies for a
number of reactions (usually 2 or at 
most 3) find the third (or 4th)

WHAT TO USE

V V

WHEN TO USE IT

V V V

CH4(g) + 2O2(g) CO2(g) + 2H2O(l)

1mole  2 mole 1mole  2 mole
1 volume  2 volume 1 volume negligible

t

You have a better chance of reaching the right
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Turn to page 24

answer. In many questions, most people
would arrive at the correct answer, given
plenty of time. So, try to leave enough time
to think about problem-solving questions.

GRAPHS
These types of questions include handling
information presented in different ways.

EXAMPLE Standard Grade, 2004, Credit
Level, question 19(a) and (b)

To answer this question correctly, it is
essential that you use a ruler to connect the
given values on the axes to the line of the
graph. This type of question shows that
time spent thinking about the information
given is worthwhile.

You should become familiar with and
practise drawing line graphs, bar graphs,
pie charts and tables of information, as well
as obtaining information from these types
of presentations. Look at Standard Grade
Credit Level paper from 2003, question
12(a) and (b).

When drawing graphs or bar charts, you
must label the axes, identifying the variable
each represents and giving the units in
which it is measured. A regular scale must
be used: the same distance on the scale
should always represent the same quantity.
For a bar graph, each bar should be labelled
at the bottom or along its length showing
what it represents. The graph can be used to
estimate some values. Use a ruler to draw
lines from the axes to the graph. You may
have to extend a graph to predict values.

The grid questions in Part 1 will show the
number of marks allocated to each part of a
question and this can be used as an indica-
tion as to how many boxes contain correct
answers. In grid questions, there will never
be more than two correct answers for any
one question.

Several grid questions in problem solving
usually depend upon good knowledge of
the data book.You should practise answering
questions from past papers based upon the
data book and get used to using it to find
the relevant information.

INTERMEDIATE 1

You should split the course up into several
small sections of work and study each until
you feel confident enough to answer
questions on it.

Roof felt

Tar for roads
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Naphtha

Fuel oil

Ship's fuel

Making wax

Kerosene
for jetsFeedstock

Unleaded
petrol

Cracking
Al2O3 catalyst

Alkenes

Addition
polymers for
plastics

Unsaturated
double bonds

Addition
reactions

Decolourise
bromine water

Mind map for hydrocarbons

product. In the example here, one mole of
propane gives four moles of water. Only
these two compounds need be considered.
Since the masses of both compounds
are involved in the question, both numbers
of moles are changed into grams and then a
proportion calculation is carried out.

h) Calculating the number of moles in a
solution = C x V(litres)
i) Using titration results to carry out calcu-
lation according to the equation:
C1  x  V1 = C2  x  V2 C = concentration

n1 n2 V = volume
n = number of moles in balanced equation

In titration calculations the “rough titre” is
not used to calculate the average volume
used in the titration. Only the “concordant”
results (within 0.2ml of each other) are
used. Use Standard Grade 2004 Credit
Question 21 as an example.

j) Calculating the concentration (C) of a
solution.

C = number of moles          = mol/l
Volume (in litres)

k) Calculating the empirical formula of a
compound.

SOME TIPS ON PROBLEM SOLVING
Often the information needed to solve the
problem can be found within the question.
Make sure you read back through the whole
question.Very often the information needed
to solve a problem in the last part of the
question has been given in the first part of it.

Always give yourself time to think about
these questions. Do not leave the exam
room until the end of the exam or until you
have answered every question fully.

In some problem-solving questions you
have to read or look at the information in the
question very carefully to work out the

Hydrocarbons: Monkeys Eat Peanut Butter

USEFUL MNEMONICS
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Activity Series
Potassium
Sodium
Calcium
Magnesium
Aluminium
Zinc
Iron
Nickel
Tin
Lead
Copper
Mercury
Silver
Gold
Platinum

Police
Sergeant
Charlie
M
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Z
I
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Caught
Me
Stealing
Gold
Plate

Group Times studied
1  2  3  4 5  6  7  8 9

Reaction rates
Periodic Table
Bonding (covalent, ionic)
Hydrocarbons (including synthetic polymers)
Acids & alkalis
Metals & corrosion
Cells
Fertilisers
Carbohydrates

STANDARD GRADE CHEMISTRY STUDY PLAN

EXAMPLE Standard Grade, 2000, Credit
Level, question 18(a) and (b)

18. Camping gas contains propane and
butane.
Propane and butane are members of the
alkane homologous series.

(a) What is meant by the term
“homologous series”?
(b)The equation for the burning of
propane is

Calculate the mass of water produced
when 22g of propane burns.

Answers

(a) Molecules with similar chemical
properties and same general formula.

(b) C3H8 4H2O
1mol 4mol
44g 72g
22g 36g

C3H8(g) + 5O2(g) 3CO2(g) + 4H2O(g)t

t
t

t
t

t
t

t

The balanced equation tells us about the
relationship between the number of moles
of reactant and the number of moles of

19. Water can exist in three different states:
solid, liquid and gas. The state depends on
the temperature and pressure. The diagram
below shows these relationships.

(a) In which state would water exist at 15˚C
and 0.007 atmospheres?

(b) Solid water at 0.004 atmospheres is
allowed to warm up. The pressure is kept
constant. At what temperature would the
solid water change into a gas?

Answers

(a) Gas
(b) -5˚C ± 1˚
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Ex. –C-HO instead of –C-OH
or

-C- instead of -C-

OH OH

From page 25

If you are asked to draw a diagram showing
apparatus, make sure it works. If you are
illustrating how a gas is delivered, show
clearly how the gas flows.

Polymers

If you have a lot of facts to learn, organise
them into a list or a table.

For example, a table could be made of the
polymers in unit 2, highlighting their
particular properties.

This could also illustrate why they are
different from others. (See the example of
the kind of table you would make below ).

It is important to remember that to draw
the structure of part of a polymer formed by
addition polymerisation between three
monomers , you have to draw the
monomers in the form of an H, with the
double bond represented by the horizontal
line. Put nothing else on this line.

Kevlar strength hydrogen bonds bulletproof vests

Poly(ethenol) soluble in water has many OH groups laundry bags for
hospitals and
stitching of
internal wounds

Poly(ethyne) conducts electricity delocalised electrons speakers

Polyvinyl carbazole light sensitivity light causes electons photocopiers
to move

Biopol biodegradable OH group internal stiching –
but expensive

POLYMER NAME SPECIAL PROPERTY CHEMICAL FEATURE USES You also need to know some common
oxidising agents used to carry out the
reactions :
Acidified (potassium) dichromate – changes
from orange to green
Copper (II) oxide – changes from black to
brown solid

Radioactivity – half-lives
The best way to tackle half-life calculations
is to keep halving the mass of radioactive
substance, or the radioactive count, for every
half-life period. The only thing a half-life of
an isotope is affected by is another nuclear
reaction. Often a graph is used to show how
the radioactivity changes with time.

EXAMPLE Higher Chemistry 2001
Question 5(a) and (b)

5. Vinyl acetate is the monomer for the
preparation of polyvinylacetate (PVA) which
is widely used in the building industry.

Vinyl acetate has the structural formula :

(a) Draw part of the structure of polyvinyl-
acetate, showing three monomer units
joined together.
(b) Vinyl acetate and hexane have the
same relative formula mass.
Explain why you would expect vinyl
acetate to have a higher boiling point
than hexane.

Answers

(a)

(b) stronger intermolecular bonds in vinyl
acetate due to hexane having Van der
Waals’s forces only or vinyl acetate having
permanent dipole interactions.

CH3 – C – O – CH = CH2

O=

LEVEL/PAPER TIME

Monday May 9
General 9am-10.30am
Credit 10.50am-12.20pm

Tuesday May 31
Intermediate 1 9am-10.30am
Intermediate 2 9am-11am

Higher 9am-11.30am

Advanced Higher 9am-11.30am

CHEMISTRY
EXAM TIMETABLE

Know how to evaluate an experimental setup and gauge if it will actually work

primary aldehyde then
carboxylic acid

secondary ketone

tertiary none

TYPE OF ALCOHOL PRODUCT(S)
In answering the previous question you
have to realise that Van der Waals forces are
between temporary dipoles and are much
weaker than polar-polar attractions
between permanent dipoles.

Types of reactions
Very often questions are asked about
different types of reactions. Learn how to

recognise reactions, such as:
n Hydrolysis
n Hydration
n Addition
n Substitution
n Displacement
n Precipitation
n Condensation
n Esterification
n Oxidation
n Reduction

In the case of oxidation and reduction, as
well as gain and loss of electrons, these
terms also are applied to reactions of carbon
compounds and are best interpreted
according to the learning outcomes for
unit 2:
Oxidation is the increase in the oxygen:
hydrogen ratio in the carbon compound.

Reduction is a decrease in this ratio.

Oxidation of alcohols is commonly asked
about and you should remember the
products of mild oxidation of alcohols.

H H H H H H

C=O

CH3

C C C C C C

O H O H O H

C=O

CH3

C=O

CH3


