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Business and maths – what’s the link?

CHAPTER 1

Intended learning outcomes

By the end of your work on this chapter you should:

� understand why anyone aiming at a business career needs to be reasonably
proficient in certain areas of mathematics

� have had a chance to reflect on your previous experiences of studying mathematics,
and on the strengths and weaknesses of your personal learning style

� have begun to develop your skills at reading about and writing mathematics
� be aware of the use and limitations of spreadsheets and calculators when carrying

out mathematical processes.
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Why do I need this book? Business without maths

When you learned that maths – possibly disguised as something like ‘Quantitative Meth-
ods’ – would form part of your business or management course, I wonder if like many
students you found yourself thinking, ‘Why on earth do I have to do that?’ Let’s see if I can
convince you that successful business people really do need to be comfortable with maths.

Just try to imagine for a moment what it would be like to set out to run a business with-
out using any mathematics – in other words, any numerical information. For a start, you
would not be able to run your business legally, since all registered companies (in the UK
at least) have to file accounts once a year with Companies House. You would not be able
to measure how well the business was doing, except in a vague, impressionistic sort of
way. You would probably not even be able to get the business started, because financial
support for new businesses from lenders depends on business plans – and business plans
contain forecasts, budgets, estimated dates when the company will break even, all of
which need to be expressed in mathematical terms.

Now you may be thinking that you don’t have any ambitions to start your own busi-
ness, or to be a chief executive. You’re more interested in working in a particular business
function. It’s easy to see why maths is important for someone intending to work in a
technical area – accounting, say, or engineering – but perhaps your aim is to go into a
career in hotel or leisure management, food retailing or human resource management.
Surely you can avoid working with numbers in those areas? And anyway, aren’t there
specialists who can deal with any numerical work which does arise?

The quotes below, taken from the website http://www.mathsatwork.com/real.html,
show how people working in those areas find that in fact they do need to use maths, and
particularly arithmetic, in their everyday work.

From Debbie Adams, Senior Restaurant General Manager, Pizza Hut (UK) Ltd:

It is important to understand where our sales have come from each day and what
they mean.

I need to understand average spend per customer or table, net and gross values
of items, VAT calculations, and percentages (e.g. If we forecast sales of £1,000 and
they actually total £1,277, the percentage increase). I also need to pay members of
staff, calculating the numbers of hours worked, how much they get paid per hour,
employees’ national insurance contributions, holiday pay, and any other benefits or
deductions.

Analysing the business on a daily and weekly basis is key. For example, if we tell
the company we think we are going to make £X and we come in under that, they
aren’t going to be too happy.

I use simple maths, adding, subtracting, averages, ratios and percentages, but it
is the understanding of maths that is a prerequisite of the job.

From Joe Dybell, Supply Chain Controller, Tesco:

I am the controller of the Tesco supply chain, therefore the role uses maths to calcu-
late and forecast the company sales figures. This is then related to how we set up the
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systems, by calculating how much stock to order and send, and informing the 24
distribution centres how much work they have to do on a daily basis.

As the answer is never right or wrong, I use maths to demonstrate improvements
in sales, customer service level and wastage by week or by year.

My job is ideal for someone who enjoys numbers and playing with numbers. They
need to be able to identify trends in complex information and then test theory to see
if they hold true.

And from Tess Toole, working in human resources for the Royal Liver Insurance
Company:

My job is to pay the 500 or so people that work at Royal Liver Building for Royal Liver
Assurance. I basically gather together all payments and all deductions and input
them into the computer system. The computer calculates the net pay for each
person. This is gross pay less income tax, national insurance and  pension contribu-
tions, if applicable. The money due to each person is automatically sent into their
bank accounts and payslips are produced which I send out.

Maths is obviously a very large part of my job. I use it to calculate small sums
to find out how much overtime a person is due and to calculate how much
pension contributions a person would pay. I use it in the large and complicated
calculations involved in manually calculating the whole of the employees’
wages.

I won’t pretend that I’m a maths genius and that I do all these sums in my head
– of course I don’t. For the amount of calculation that I do a calculator is a must.
Knowing how to subtract, divide, get percentages and averages is essential regard-
less of whether or not a calculator is used. You have to know what buttons to press
to get the answer you want!

As these quotes make clear – and as most people working in business would testify – there
is hardly any area of business where mathematics can be totally avoided.

But don’t worry: as these quotes also make clear, we are not talking about rocket
science here. None of the people quoted would claim to be expert mathematicians. They
are simply intelligent people who have put their mind to acquiring skills which are an
enormous asset to them in their everyday work. There is no reason why you too should
not acquire those skills; the aim of this book is to help you to do so. The rest of this chap-
ter is intended to provide a foundation for your learning, by offering some ideas about
effective ways to learn maths.

How to learn mathematics

Insight from the experts

There are some telling phrases in each of the quotes above, which can start us thinking
about good and less good ways to learn about mathematics.



Debbie says, ‘it is the understanding of maths that is a prerequisite of the job’. In other
words, not just mechanically carrying out procedures, but understanding what you are
doing and why you are doing it. More about this a bit later in the section.

Joe says, ‘the answer is never right or wrong’. This is something which perhaps distin-
guishes maths used in a business context from the kind of ‘maths for its own sake’ you
may have studied before, and which many students can find unsettling at first. Because
we are dealing with practical problems, the calculated answer may not tell the whole
story, or there may be a range of possible ‘right answers’ from which we must choose on
business, rather than mathematical, grounds. Very often later in this book you will find
that exercises don’t end with a numerical answer, under which you can draw a neat line
and wait for someone to tick it as correct; instead, you will be asked ‘What does this mean
in practical terms?’ So you need to get used to linking the maths with other aspects of the
problem, and using your knowledge of other business areas – and your ordinary common
sense – alongside the mathematical techniques you’ve learned.

Finally, Tess says, ‘I won’t pretend that I’m a maths genius and that I do all these sums
in my head … You have to know what buttons to press to get the answer you want!’ The
advent of calculators and spreadsheet packages has taken a lot of the drudgery out of
mathematics, but it certainly hasn’t removed the need to understand what’s going on. In
fact, it is even more important now to have a ‘feel’ for the kind of answer you expect to
get, so that you are not totally at the mercy of the machine. For this reason, you’ll find
sections called ‘For Excel users’ at the end of most of the chapters in the book, showing
how the material of the chapter links to various Excel functions.
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Pause for reflection

Decide whether you agree or disagree with the following statements (be honest!):

� My main objective in studying this course is to pass the assessment.
� I don’t like just accepting what my lecturer tells me.
� I like to work things out for myself.
� Maths is all about knowing the right methods.

What kind of learner are you?

If you agreed more strongly with the second and third statements above than with the
other two, then your approach to learning will stand you in good stead in your study of
this course. Just listening to someone telling you things about mathematics (or for that
matter, reading about them in a book) will never give you a really secure understanding
of the subject. To achieve that you must try the ideas out for yourself with pen and paper,
and think about what you are doing while you are doing it.

If you agreed more strongly with the first and last statements – well, there is nothing
wrong in wanting to pass the assessment – you’d be silly if you did not want to pass! But



if you let ‘being able to do the questions’ rather than ‘understanding what’s going on’
drive the way you try to learn maths, you will never achieve a feeling of real confidence
in your ability; and if you learn ‘methods’ in a mechanical way, you will be flummoxed
by the first example you come across that isn’t exactly like one you’ve done before.

Most of you will probably feel that you don’t fall neatly into one or the other category.
You’ll find some topics interesting, and want to get a deeper insight into the underlying
ideas; other parts of the subject will stimulate you less, and you may feel that you just
have to get on and plough through examples in the hope that ‘the penny will drop’ while
you’re doing this, as it often does.

Nevertheless, throughout this book I will be seeking to reinforce the kind of learning
that involves understanding, and to discourage the kind that reduces maths to formulae
and recipe-like ‘methods’. You may find this irritating at times, but I promise it will pay
off in the end.

Lose the label!

There is one other aspect of your study of maths which needs to be considered: your previ-
ous experiences of the subject, at school and maybe at college, in a professional training
course or at work. Many people, by the time they start a higher education course, have
already labelled themselves ‘bad at maths’, perhaps because they’ve been told this by a
teacher, or because they have done badly in an exam. This happens with many subjects, of
course – from the age of about seven I have carried an invisible label ‘bad at sports’ around
my neck! – but it’s particularly prevalent with maths. It’s not unknown for public figures
such as MPs to admit cheerfully that they ‘never could do sums’.

However, you need to throw away this label before we go any further. One of the main
objectives of this book is to give you not just mathematical skills, but confidence in using
those skills, and you will never gain that confidence while you retain the idea that you
are ‘bad at maths’ in the same unchangeable way that you have blue or brown eyes, or are
tall or short. In any case, the kind of maths we will be studying in this course is probably
quite different from that which you have met before, in that it is ‘maths for a purpose’
and not just ‘maths for its own sake’. Many students find that concepts that made little
sense when encountered in the abstract are perfectly easy to understand when they have
a practical context.

So lose the label. If you had the ability (as you obviously did) to get on to your
higher education course, then you have the ability to learn and understand this kind
of mathematics.

5
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Pause for reflection

Think about your earlier experiences of studying mathematics. Write down three
things you enjoyed or were good at, and three that you did not enjoy or found diffi-
cult. Can you see anything that links the topics in the two groups? (For example, if you
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A short list of tips for studying maths

� Always have a pencil and paper to hand when you’re reading a maths book or your
notes, so that you can try out calculations, fill in gaps in mathematical arguments,
and scribble down summaries of what you are reading in your own words. This is the
only way you will get, to use a fashionable word, ‘ownership’ of the ideas you’re
reading about.

� Never let anything go past which you don’t understand, in the hope that it will make
sense later. Maths is a cumulative subject, in which one topic builds on another, so if you
don’t understand something today, that may well prevent you from understanding
something more important tomorrow.

� Don’t be afraid to ask about things you don’t understand. Your lecturer will be pleased
that you are making the effort, not annoyed because you didn’t understand first time.

� Everyone – and I mean everyone – makes mistakes with maths – not major concep-
tual errors, but little slips in arithmetic. Don’t lose faith in your lecturer when
he/she does so! And if you find something in a textbook – including this one! – that
you can’t follow, don’t immediately assume it’s your fault, just possibly an error
could have crept in. Textbook authors and lecturers are no more infallible than the
rest of humanity.

� Most learning follows a spiral process, so don’t feel that once you have learned some-
thing you should never need to revisit it. Often when you return to a topic you will
find that your understanding is deeper, due perhaps to something else you have
learned subsequently.

The language of mathematics

Many people feel that the fact that maths is generally written in a special language forms
an obstacle to their enjoyment of the subject. This language tends to involve numerous
symbols, rather than the English sentences that we are used to with other subjects.

It’s certainly true that the language of maths, just like French or Russian, takes a bit of
getting used to. But I’m sure that no one will have any difficulty in reading the statement
3 + 2 = 5 as ‘three plus two equals five’. The symbols + and = are familiar because you have
known how to interpret them for a long time, and you understand that they are simply
symbolic ways of writing ‘plus’ and ‘is equal to’. In the same way, the other symbols that
we will encounter are shorthand notations for other mathematical operations, and in
time you will become as adept at interpreting them as you are today with + and =.

6
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enjoyed work with graphs, geometry, and statistical diagrams such as pie charts, this
might indicate that you are someone who relates well to pictorial or visual ideas.)

Compare your lists with those of one or two other people in your learning group.
How similar are they? If this suggests that there are common areas which everyone is
anxious about, explore why this might be.



I will try to make a point, every time we encounter a new piece of notation, of explain-
ing how it should be read. This isn’t just being pedantic; it is very hard to feel you really
understand a concept when you don’t even have a proper way of putting it into words.
You’ll also find a glossary at the end of the book – that’s a list of all the terms and symbols
used in the text, with an explanation of their meaning.

You can make your mathematical work a great deal easier to follow – both for anyone
else who needs to look at it, and for yourself when you come to look back at it later – by
making sure that you put in plenty of explanation of what is going on. You should be
able to read well-written mathematics as you would ordinary English. So, for example,
suppose that you want to write down the calculation of your wages when you have
worked 35 hours at £8.80 per hour plus 5 hours overtime at £13.20 per hour. You could
just write

35 × 8.80 + 5 × 13.20 = 374

(or indeed input the whole calculation straight into a calculator) and there would be
nothing wrong with this, but to make it clearer what is going on, it would be better to
write:

35 hours at £8.80 per hour = £308
5 hours at £13.20 per hour = £66
So total pay = £308 + £66 = £374.

It’s true that in this simple case, you might not need so much detail, but the point I am
making is that it never does any harm to put in more rather than less explanation.

Whatever you do, don’t string together lines of mathematics with = signs between
things which aren’t equal – a common failing which can lead to a lot of confusion. For
example, with the above calculation you might be tempted to write

35 × 8.8 = 308 + 5 × 13.2 = 66 + 308 = …

If you unpick this, it includes the statement ‘35 × 8.8 = 308 + 13.2’, which is manifestly
not true. Of course, it’s not difficult to unravel what is meant, but nevertheless writing
down untrue statements is not good practice, and in more complex situations can send
you off in totally the wrong direction.

Get into the habit, then, of trying to read your maths aloud – if you can’t do this, or if
you have to resort to ‘little three up in the air’ or ‘strange squiggly symbol’ – you need to
have another look at the way it’s written.

One final point: like any other subject, maths has its own particular terminology,
sometimes using words that will be new to you, sometimes using ordinary English words
but in a special sense. Students sometimes get irritated by this. I have heard a student rep
ask in a course committee why lecturers had to use so many long words, and why they
couldn’t use ordinary English. The answer, I’m afraid, is that while it’s often possible to
give a reasonable explanation of an idea in ‘ordinary English’, there are some concepts
that simply have to be given a new name. And at the time when many of these concepts
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were being invented, everyone who had been through higher education learned Latin
and Greek, so the names tend to be derived from those languages, which is perhaps why
they sound strange to us today.

For instance, the top of a fraction is known in mathematics as the numerator (we’ll
come across this term again in Chapter 2). OK, you could refer to ‘the number on the top
of the fraction’ – but it might be a whole algebraic expression rather than just one
number. So it is much more efficient to refer to the numerator – and once you know what
it means, the term is no stranger than, say, ‘television’ – another word derived from Latin
and Greek.

Pause for reflection

Write down as many symbols and technical terms as you can remember from your
previous study of maths. Then try to define in words what each of them means.

Compare your list with those of other people in your learning group. Are there
things on your list that aren’t on theirs, or vice versa? If so, explain to each other
what the unfamiliar ones mean. If you are doubtful about any of them, check your
understanding with your tutor.

You should now be aware that you already have quite a wide ‘mathematical
vocabulary’, which will give you a good start for your further study.

Spreadsheets and calculators

We heard, in the quote from insurance company employee Tess Toole at the start of this
chapter, that ‘for the amount of calculation that I do a calculator is a must’. Calculators,
and spreadsheets such as Excel, are an essential tool for carrying out arithmetical work,
particularly where large volumes of information are involved.

However, like any other tool such as an electric drill, calculators and spreadsheets need
to be used in an informed way if they are not to cause potential damage. There are two
aspects to this:

(a) You need to know how to get the tool to do what you want it to do. With a calcula-
tor, this involves reading and working through the instruction book which comes
with the machine – and which many users promptly lose or throw away. It is not
possible in this book to give detailed instructions on how to carry out particular
calculations, since different calculators vary in the details of their operation.
However, you will find links to some useful sites on the companion website. With a
spreadsheet, finding out how it works probably involves doing an introductory
course. This may be provided within your overall programme, but if not you can find
some very helpful free online courses on the Microsoft Office online training website
at http://office.microsoft.com/en-us/training/default.aspx. The audio course ‘Get to
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know Excel: create your first workbook’ is a good place to begin. You will find a link
to this site on the companion website associated with this book.

(b) You need to know exactly what the tool is doing as a consequence of the buttons you
press or the instructions you give. So, for example, if you put the calculation 3 × 6 +
4 into a cell in an Excel spreadsheet, you need to be aware that the multiplication will
be carried out before the addition, so that the answer will be 22 and not 30. We’ll be
coming back to this point in the next chapter.

The sections called ‘For Excel users’ at the end of most chapters of this book will assume
that you already have the skills outlined under (a) above. In other words, they assume
you understand the basics of how to use a spreadsheet: to enter data, move things around
the sheet, copy and paste cells, and so on. We shall then focus on the further skills you
need to get Excel to help with the concepts covered in the chapter.

So if you’re hoping to use Excel to help you with your course – or if this is a compul-
sory element of the course – then it might be a good idea, before going any further, to
check that you are comfortable with the basic skills.

… and a word about the Web

The Internet is a wonderful resource, and you will find many references to specific
websites throughout this book.

However, if you have become reliant on searching the Web, copying and pasting infor-
mation (with due acknowledgement, of course) as part of your assessed work in other
subjects, then a word of warning is perhaps needed. If you simply search on a word such
as ‘quotient’ (don’t worry if you don’t know what that means, as it will be covered in the
next chapter), you will find literally millions of hits, some of which are relevant to the
simple mathematical use of the term, and others not. Even where a web page does give a
simple definition (for example, a Wikipedia page), it may move on quickly to more
advanced uses of the term. So you could frighten yourself quite unnecessarily by trying
to use a site where the level of discussion is too advanced.

It is also as well to remember that nothing on the Web is guaranteed to be correct.
Although your searches may come up with handouts and course materials from many
universities across the globe, these may contain errors (in my experience, sometimes seri-
ous ones). Even where the material is sound, different uses of notation and terminology
can lead to confusion and misunderstanding.

So it is as well not to rely too heavily on seeking out web-based information to support
your study of maths. Better to stick to books and other resources recommended in your
course reading list, or by your course tutor.

9
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For further exercises and multiple choice revision questions visit the companion
website: www.palgrave.com/business/morris
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simultaneous equations, 90–2
equations 

definition of, 78–9
degenerate, 94
higher order, 87
inconsistent, 94, 202
linear, 59, 79–83, 90–5
quadratic, 65, 83–9, 207
rearranging, 61, 88
simultaneous, 89–85
solving, 77–104, 191, 228



see also algebra
errors

dividing by zero as, 69
see also accuracy, bias

estimation of answer, 13, 25, 128
Excel, 8, 16, 27–8, 33, 49–50, 103, 119, 171,

216–17
diagrams in, 158–63
functions in, 183–4
graphs in, 73–4
tables in, 156–8

exponent, 41, 225
expressions, algebraic, 79

F
factorising, 84
feasible region, 101
formulae, 38, 79, 84, 95–7, 192
fractions, 17, 18–21

decimals as type of, 22
and division, 17
fractional powers, 43
interaction with decimals, 25, 31
interaction with percentages, 31
notation for, 18–19
percentages as, 28
usefulness of, 18

frequencies, 143–5, 225
frequency distribution, 145, 225

function, 71, 79, 225–6

G
gradient of a line, 59–60, 226
graphs, 53–76, 

and calculus, 106–16
and inequalities, 99–101
and linear equations, 82
and linear inequalities, 97–8
and quadratic equations, 85
and simultaneous equations, 93–5
slope of, 107–8
sketched, 61
of stock variation, 133

grouped frequency tables 144–5, 
170–2

H
hexadecimal system, 22
histogram, 150–3, 160–1, 168, 181, 226
housing, example using, 180–3
hyperbola, 69, 196, 226

I
incorrect expressions, 81
independent variable, 55
index of a power, 41
inequalities, 97–101, 226
inflection, point of, 114–18
insurance companies, 3
integers, 12–13, 18, 226

arithmetic using, 14–18
fractions multiplied by, 20
and graphs, 70

intercept, 59, 226
interest, calculation of, 26, 29, 32–3, 127
Internet, 9, 47–8

businesses, 106
inverse

operations, 17
proportion, 68–9

invoicing, 36

L
language, computing, 17
language of maths, 6–8
learning

methods, 3–5, 36
outcomes, 1, 33, 35, 51, 53, 75, 77, 103,

105, 120, 123, 134, 137, 163, 185
linear

depreciation, 129–30
equations, 79–83, 90–5, 226
functions, 226
growth model, 63–4
inequalities, 98–9
programming, 101
relationship, 57–65 (accuracy of, 62)
scale, 55–6

local maximum/minimum, 114–18, 226
location of data, measures of, 168–75
losses, financial, 15

231

Index



lowest common denominator, 20, 226
lowest terms of fraction, 19

M
manufacturing company, 37–8
marginal revenue, 121
market research, 139
maximum values, finding, 114–18, 201
mean, 169–72, 226
measurement, 18
median, 172–3, 183, 226
metric system, 48
Microsoft 

Excel see Excel
Office, 8

minimum values, finding, 114–18
mode, 173–4, 179, 180, 184, 227
model, mathematical, 62, 201
Morrisons, 101–2
multiplication, 14–15

in algebra, 37
of bracketed expressions, 46
of decimals, 24–5
of fractions, 20–1
notation for, 16
of number/variable by itself, 40 (see also

power)
of powers of variables, 42
priority of, 16
sign omitted, 39
terminology of, 17
by zero, 16

N
negative 

marks in tests, 187
numbers, 12–15
powers, 43–4
see also subtraction

nonlinear relationships, 65–71
normal distribution, 178
notation, 18

for calculus, 111
scientific, 23
see also symbols

numbers 
bases for systems of, 22
complex, 44
large, 23, 26–7, 103
negative, 12–15
positive, 12, 18
use of simple, 132
spectrum of, 12–13

numerator, 8, 18–19, 227

O
ogive, 153, 161, 172, 182, 227
open class, 145, 178
operations

algebraic, 38
arithmetical, see individual operations

by name
combinations of arithmetical, 15–18
contrasted with indications, 17

order of mathematical operations, 8–9,
15–16, 40–1, 45

see also brackets
origin, the, 55, 227

lines not passing through, 58–9

P
parabolas, 65–8, 196–7, 227
pay

calculations, 7
systems, 2, 3

percentages, 28–32, 227
interaction with decimals, 31
interaction with fractions, 24, 31
percentage of what, 29, 30
used in tables, 144
using calculators, 31

pi, 18
pictograms, 153
pie charts, 147–8, 158–9, 227
plotting points on a graph, 56
point of inflection, 114–18, 227
population, 142
powers, 25, 40–4, 227

as base of number system, 22
fractional, 43

232

Index



negative, 43–4
raising of, 42–3
of zero, 44

price and demand, 61–2
printing company, 34
priority of arithmetical operations, 15–16,

40–1
probabilities, 18, 20
problems, practical, 123–35
product, the, 17, 227
profit, 72

calculations of, 119
and maxima/minima, 115

projections, 190
proportionality, 62–3

inverse, 68–9

Q
quadrants of a graph, 55, 227
quadratic

equations, 83–9, 207, 227
expressions, 65, 118, 227

qualitative data, 141, 143–4, 156
quantitative data, 141–2, 144–6, 156–8
quartiles, 178–9, 184, 227
questionnaires, 140–1
quotient, 17, 227

R
raising powers, 42–3
range, 98, 179, 180, 227
rate of change, 227
regression, 102
relationships, 54

asymptotic, 69
linear, 57–65
nonlinear, 65–71, 106–7 (see also

calculus)
quadratic, 65–7
pictorial but not algebraic, 70
ways of expressing, 54

research, 
medical, 139–40
web-based, 9

restaurants, 2, 29–30

retail sector, 2–3, 101–3, 121–2, 138, 154–5
root of an equation, 86–7, 227
rounding, 26–8, 188, 216

S
sales

projections, 101–2
targets, 40

samples, 142, 169
satisfying an equation, 79, 87

see also equations, solving
savings

for a purpose, 31–2
sample problem, 125–8

scale (of a graph), 55–6
linear, 56

scatter charts, 161
scientific notation, 23
second derivative, 113
sensitivity analysis, 213
sequence of notation, 14

see also order of mathematical
operations

significant figures, 27, 227–8
simplification of expressions, 46–7
simultaneous equations, 89–85
sinking fund, 128
sketched graphs, 61
skewness, 168, 170, 180
slope, 228

of a curve, 107–8
of a line, 59–60, 109

software, computer, 119, 148, 152–3
see also Excel, Microsoft, spreadsheets

solutions to tests and exercises, 187–224
solving equations see equations
spread, 168, 175–9
spreadsheets

general use of, 4, 8–9, 16
rounding with, 27–8
see also Excel

square root, 43, 85–6
coincident, 86
of a negative number, 44

squaring a number, 40
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standard deviation, 175–8, 184, 228
statistical maps, 153
statistics, 137–86

definitions, 138
diagrammatic presentation of, 147–54
distortion of, 149–50
summarising, 167–86
tabular presentation of, 142–6 

stock control, 2–3
problem involving, 131–4

straight-line graph, 59
see also linear relationship

substitution, 81
method for solving simultaneous

equations, 92–3
subtraction, 14, 17, 80

of decimals, 23–4
of fractions, 19
of a percentage, 30
of powers of variables, 41
priority of, 16, 41

sum, the, 17, 228
supply and demand, 61–2
surveys, 163, 164–5
symbols, use of, 6–8, 16–17, 32

in algebra, 36–7
symmetry, measures of, 168, 180
synaesthesia, 13

T
tables, presentation of data using, 142–6
tail of a distribution, 179
tangent, 108, 208, 228
Tesco, 2–3, 154–5
tests and exercises

algebra, 37, 38, 40, 41, 43, 46, 47, 51, 79,
81–2, 83, 86, 88–9, 93, 98, 99, 103–4

arithmetic, 15, 16, 17–18, 20, 21, 23,
25–6, 28, 31–2, 33

negative marks in, 187
practical problems, 135
using calculus, 109, 110, 113, 114, 118,

120–1
using Excel, 50–1, 158, 163–4

using graphs, 57, 60, 64–5, 71, 88–9, 101
using statistics, 142, 146, 154, 163–4,

174–5, 179, 185
time series, 161
Toole, Tess, 3, 8
totals in tables, 143
training, online, 8

see also courses involving maths
turning point see local

maximum/minimum

U
understanding, importance of, 4
United Nations Statistical Division, 140
units, specification of, 37, 38, 126

V
variables, 38, 54–5, 142

choice of letters for, 62, 129, 131
dependent, 55, 58
identification and naming, 126–7, 

129
independent, 55, 58
several in formulae, see formulae
two, 90–5

VAT, 29
velocity, 187
visual methods, 6, 54

see also graphs

W
websites

corporate, 154–5
Nethouseprices.com, 180
Wikipedia, 9, 186, 187

weights, 21–2
Wikipedia, 9, 186, 187

Z
zero, 16

approach to, 69
at end of decimal number, 27
dividing by, 69
power of, 44
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Index of symbols and Greek letters

π, 18
=, 32, 71, 79
√, 43
±, 84
≤, 97–8
<, 97–8
>, 97–8
≥, 97–8
μ, 171
Σ, 171
x
_

, 171, 175–6
σ, 177
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