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Internet links

You can find out lots more about maths on the internet. Read about different
 types of numbers, examine theorems, analyse statistics and construct your
 own graphs. For links to these websites, and many more, go to
 www.usborne.com/quicklinks and type in the keywords “what is maths”.

When using the internet, please follow the internet safety guidelines
 shown on the Usborne Quicklinks website. Recommended websites
 are reviewed and updated, but Usborne Publishing Ltd is not
 responsible and does not accept liability for the content or
 availability of any website other than its own.







INTRODUCTION

What’s maths all about?

You might think maths is all about numbers. It is – but
 it’s also about shapes, amounts and patterns. Numbers
 provide a way to measure shapes, count things and
 even recognize patterns.
     Maths is used to find answers to questions, such
 as how long a new bridge should be, or who is
 most likely to win a game. Even complex things,
 such as the flight patterns of birds, can be turned
 into mathematical models. Models help people make
 predictions about what will happen in the future.

It’s all Greek

The word ‘mathematics’
 comes from the Greek word
 mathema, meaning learning,
 study or science.

Understanding
 the question

Sometimes the hardest
 thing about solving a maths
 problem isn’t the numbers,
 but the words.

Part of the knack of
 maths is reading questions
 carefully. For example:
 how many months have
 28 days?

Who does maths?

Everyone does maths, all the time. You use maths to
 make a cake, decide how much food to buy for a party
 or plan what move to make in a game.
     Maths is also a way of thinking and working things
 out that you can apply to any activity, even solving
 picture puzzles.

This is a picture sudoku puzzle. To
 complete the puzzle, draw the correct
 face into each space in the grid.

Every row, every column and every
 4-square box in the grid has to
 include one picture of each face…

…and each face can only appear
 ONCE in each row, column or box.

(The answer is on page 93.)

One.
 February.

Wrong! Every
 month has 28 days.
 It’s just that most
 months have 2 or
 3 more days on top
 of that.

There are no
 numbers in this puzzle, but
 to solve it you have to
 think logically. This is an
 important skill in lots of
 branches of maths.
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INTRODUCTION

One step at a time

A lot of maths boils down to knowing how to set
 out information in a clear way. To solve a problem,
 mathematicians use skills similar to a detective. They
 look at the evidence or the facts, then apply reasoning
 to lead from one step to the next, until they find the
 answer. Here’s an example:

Can you prove it?

To solve problems,
 mathematicians don’t just
 do calculations in their heads
 and write down the answer.
 A big part of doing maths is
 explaining how they got
 the answer.

How many blue marbles are in the box?

Fact 1:
 The box contains
 only red and blue
 marbles.

Fact 2:
 There are 10
 marbles in total.

Fact 3:
 There are
 3 red marbles.

10 – 3 = 7
 I deduce there are
 7 blue marbles
 in the box.

I’m thinking of a number.
 I double it, then add
 another 6. If the answer is
 16, what was the number I
 first thought of?

5

How did you
 work that out?

I started at 16 and
 worked backwards.
 6 less than 16 is
 10. Half of 10 is 5.
 So you must have
 started with the
 number 5.

What’s the point of maths?

Numbers aren’t exactly real ‘things’, but the things they
 describe are real. For example, you can have two dogs,
 or two apples, but ‘two’ on its own doesn’t really
 describe anything. Some maths is about real things,
 but lots of maths is about unreal, or abstract, ideas.
     Abstract, or pure, maths is often about exploring
 patterns and tackling puzzles. It doesn’t always have a
 use in everyday life. But learning pure maths teaches
 you how to think in a certain way.
     Sometimes, even the most obscure maths facts turn
 out to have a practical use. Turn the page to find out
 how people have used maths to change the world…

5
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How have mathematicians
 changed the world?

Mathematicians have experimented with numbers and
 ideas for centuries. This has led to some remarkable
 discoveries that have changed our lives, often by accident.

Understanding the universe

In the early 17th century, German mathematician and
 astronomer Johannes Kepler experimented with shapes
 and worked out how the planets and the Sun relate to
 each other. He came up with the theory that planets
 orbit the Sun in elliptical (or oval) – not circular – paths.
 His discoveries helped later astronomers to predict how
 planets and their moons move through space.

Art and perspective

For thousands of years, artists struggled to draw distances
 between objects accurately. In the 15th century, Italian
 engineer Brunelleschi found a trick: to show distance, he drew
 two lines that met at a point on the horizon, representing
 the parallel lines of a street.

Look at the picture below to see how it works:

Computer language

19th-century British mathematician
 George Boole invented Boolean logic – a system
 of giving values to statements. In his system, a
 statement is given a value of ‘1’ if it is true, or
 ‘0’ if it is false. Boolean logic became the
 basis for the way computers work.

The sides of a real
 street are parallel
 – they never meet.

The sides of the street
 in this picture aren’t
 parallel, but the street
 looks like it goes into
 the distance.

011010
 010011
 001011
 010
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Strong arches

Bridges are often supported by arches. The shape of an
 arch allows the weight of the bridge to be spread out
 along the arch to supports at each end, instead
 of pushing down in the middle.

Ancient Roman mathematicians were among the first
 to use this design to build huge bridges and aqueducts.

Square bridge

Arched bridge

The weight of
 each stone pushes
 straight down.

The weight of
 each stone is
 spread out.

Rocket science

                             To make a rocket, engineers
 need to work out many things, including the
 best launch path, how much fuel the rocket will
 need, and how fast it must travel to
 escape the earth’s gravity.

Many of these calculations are based on laws
 of force and motion discovered by
 17th-century British mathematician
 and physicist Isaac Newton.

Maps and surveys

A new system for understanding maps was invented by
 French mathematician René Descartes in the 17th century.
 In his system, any point on a map can be described by
                 its distance along a horizontal line (the x-axis)
                                and a vertical line (the y-axis)
                                                    from a particular point.

The treasure
 is at (4,3).

This is known as the system of Cartesian
 coordinates. Coordinates are found on country
 maps, road maps, archaeological plans,
 computer charts and even treasure maps.

Searching the internet

In the USA in the late 20th century, computer
 scientists Larry Page and Sergey Brin used a kind
 of maths called optimization to build a tool
 for searching the internet.

       Their original tool was meant to search
           through scientific papers to find out which
                ones discussed each other’s findings. But
             the project soon grew, and became the basis
 for the internet search website known as Google.
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