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				Introduction

				Hi! I’m Colin, and I want to change the world.

				I live in a world where, when I say ‘I’m a maths tutor,’ people say to me ‘Oh, maths . . . I was never any good at that,’ or ‘I haven’t used maths since I left school.’

				I live in a world where I have to bite my tongue rather than say ‘I don’t mind that you think maths is hard, but I am saddened that you’re proud of this,’ or ‘Are you sure about that? I bet you used maths six times before breakfast this morning.’

				I want to live in a world where everyone is okay at maths. Not a world full of Einsteins, not a world full of geeks – just a world where having a solid level of maths is as natural to everyone as having a solid level of reading and talking.

				This book is part of my vision – and I’m delighted that you’ve picked it up. You’ve taken the first step to being a bigger part of my ideal world, and I want to do everything I can to help you become as good at maths as you want to be.

				I want to show you that maths makes sense, most of the time, and that you use maths countless times a day, often when you don’t even realise it. I want to show you that after you break problems down into smaller steps, those problems are so much more doable. I want to help you stop feeling stupid or afraid or troubled by maths. I know you aren’t stupid: you just haven’t got the hang of maths yet.

				Most of all, I want to hear how you get on. The best way to catch me is on twitter (@icecolbeveridge) – I can’t promise I’ll get back to you straight away, but I promise I’ll read and reply if I possibly can.

				About This Book

				In this book, I try to help you understand not only how to do the maths you need, but why you do the maths in a certain way. I show you maths isn’t some mystical language of squiggles but instead is a concise and efficient way to communicate. One of the nice things about maths is that it changes very little from country to country. I studied maths in France for a year and was surprised that most of the words, even in the ridiculously advanced maths they thought I could do, were either basic French vocab or very similar to the English words. The sums were exactly the same. (I still couldn’t do them, but that’s a different story.)

				Now, I’m pretty good at maths. I’ve been a full-time maths tutor since 2008. Before that I worked on a NASA project in the USA. I have an equation named after me. I know my stuff.

				But – and this is a big ‘but’ – I know that being a good mathematician isn’t the same as being a good maths teacher. I’m lucky to have worked with enough people at the stage you are now – smart and interested, but needing help to understand – that I can break down maths into smaller, simpler parts that I hope you’ll understand.

				Among other things, I cover the following in this book:

				[image: check.png] Keeping calm instead of stressing about maths.

				[image: check.png] Solving regular arithmetic problems – adding and taking away, multiplying and dividing.

				[image: check.png] Rounding off and estimating your answers.

				[image: check.png] Dealing with decimals, fractions, percentages and ratios.

				[image: check.png] Messing about with measures of time, money, weight and temperature.

				[image: check.png] Understanding shapes – how you measure them and how you move them around.

				[image: check.png] Grappling with graphs – both reading and drawing.

				[image: check.png] Summing up statistics, including averages and probabilities.

				How could that not be fun?

				This book is based on the UK Adult Numeracy Core Curriculum, from Entry Level 3 through to Level 2. Whether or not a Level 2 numeracy qualification is equivalent to an A–C pass at GCSE is a murky area I don’t want to muddy further, but I reckon they’re roughly the same level in difficulty, although the numeracy curriculum covers slightly fewer topics.

				So, that means this book may help you do pretty well at GCSE level but won’t cover all of the topics involved – particularly algebra, which this book barely touches. If you read this book cover to cover and understand everything, you should ace any UK Adult Numeracy test thrown at you. Although I’ve based this book on the core curriculum, I sometimes dip into topics in a little more detail than needed. I also cover a few areas from a slightly earlier level in the curriculum if I reckon you may find the particular subject hard.

				Whether you’re studying for a numeracy qualification or a GCSE, or just want to brush up on your basic maths skills, this book has what you need. Best of all, the book follows the For Dummies format. Divided into easy-to-follow parts, the book serves as both your reference and your troubleshooting guide.

				Conventions Used in This Book

				I keep the conventions to a minimum in this book. Here are the ones I use:

				[image: check.png] I use italics for emphasis or to highlight new words or phrases.

				[image: check.png] Boldfaced text indicates key words in bulleted lists or the key steps of action lists.

				[image: check.png] Monotype font is used for internet and email addresses.

				What You’re Not to Read

				This book is designed to be an easy-access reference guide to basic maths. I cover each subject in its entirety in individual chapters, and the information doesn’t depend on what comes before or after. This means you can jump around the book to the subjects you want to focus on and skip those you feel comfortable with already or just aren’t interested in.

				If you feel like you’re starting from scratch, I strongly recommend you peruse the whole book to get a solid idea of all that’s involved. If you already have a decent maths background, you probably want to focus on the areas you find are relatively weak for you – but you may also find some of the insights in other areas help to shore up your maths skills.

				No matter what your background, you can skip paragraphs marked with the Technical Stuff icon without giving up an understanding of the primary subject. Also, sidebars supplement the primary text – you can skip them without missing the main point.

				Foolish Assumptions

				Making assumptions is always a risky business, but knowing where I’m coming from may put you at ease. So, in writing this book, I assume that:

				[image: check.png] You know how to count and are familiar with the symbols for the numbers.

				[image: check.png] You understand the idea of money and changing a banknote for an equivalent value of coins.

				[image: check.png] You know what some basic shapes look like.

				[image: check.png] You’re prepared to think fairly hard about maths and want either to pass a numeracy qualification or to simply brush up on your maths skills.

				How This Book Is Organised

				Like all For Dummies books, Basic Maths For Dummies is a reference and each topic is allotted its own part in the book. Within each part are individual chapters relating specifically to the topic in question.

				Part I: Whole Numbers: The Building Blocks of Maths

				If you want to be good at maths – and I presume you do, otherwise you’d have picked up a different book – being able to do three things really well is helpful:

				[image: check.png] Stay calm: Maths can be hard enough when your mind isn’t complaining about how impossible it is and trying to sabotage your efforts. I give you tips on how to keep that under control and set yourself up for success.

				[image: check.png] Do sums on paper: As a mathematician, I think this is the least important of the three for being good at maths. Unfortunately, the people who write exams disagree with me, so I walk you carefully through methods for adding, taking away, multiplying and dividing, and I try to show you why the sums work.

				[image: check.png] Work out rough answers: Being able to give a ballpark answer quickly is far more important to me than being able to work out a huge long-division sum. I show you how to work out a rough answer without giving yourself a headache.

				Part II: Parts of the Whole

				Stand back, everybody – I’m going to use the F-word. A word some people would like to see banned from books in public libraries and never have to hear on the TV. That’s right, I’m talking about fractions. Gasp! I can’t believe he wrote that!

				I’m here to tell you that there’s nothing dirty about fractions, even improper ones. There’s a lot of misinformation out there about fractions, and some teachers find talking about fractions very difficult without getting embarrassed. But don’t worry – in Part II I try to answer all of your questions about fractions in a frank and easy-to-understand manner. I also cover their close friends, decimals, percentages, ratios and proportion, which are all versions of the same thing.

				I also introduce you to the Table of Joy – an easy way to work with percentages, ratios and literally dozens of other topics. I use this table throughout the book. In fact, the Table of Joy is probably the most useful thing I know.

				Part III: Sizing Up Weights, Shapes and Measures

				The third part of this book is about applying your maths knowledge to real-life things – generally things that you measure.

				Some of these concepts are perfectly familiar – you’ve probably worked with time and money since you were old enough to throw a Monopoly board across the room. However, there are places you need to be careful – and this book gives you a few extra tips and tricks to pick up in those areas.

				Some of the measuring concepts are a bit trickier. I look at the different ways to measure weight and temperature and show you some of their many applications.

				I also look at size and shapes – again, there are different ways of measuring these and many facets of shape to play with.

				Part IV: Statistically Speaking

				Statistics has a reputation for being boring and difficult. For a long while, I bought into that story too – but then I started using statistics and applying it to something I cared about. Suddenly, I was drawing graphs that helped me understand my project, working out statistics that told me what was going on and making predictions based on probabilities . . . and I was hooked.

				I can’t promise you’ll find statistics as exciting as I do, but I do my best to make the topic interesting. I cover the ins and outs and ups and downs of graphs and tables, how to interpret them and how to draw them; I look at averages; and I dip a toe into the murky and controversial world of probability.

				Part V: The Part of Tens

				All For Dummies books finish with The Part of Tens, a bunch of lists full of practical tips to help you manage the material in the rest of the book.

				I run you through ways of calming down and some ideas for remembering your number facts. I show you some of the booby-trap questions examiners may set, and I offer some exam-technique tips so you can get in there and ace it. Good luck!

				Icons Used in This Book

				Here are the icons I use to draw your attention to particularly noteworthy paragraphs:

				[image: tip.eps] Theories are fine, but anything marked with a Tip icon in this book tells you something practical to help you get to the right answer. These are the tricks of the mathematical trade.

				[image: remember.eps] Paragraphs marked with the Remember icon contain the key takeaways from the book and the essence of each subject.

				[image: warning_bomb.eps] The Warning icon highlights errors and mistakes that can cost you marks or your sanity, or both.

				[image: technicalstuff.eps] You can skip anything marked with the Technical Stuff icon without missing out on the main message, but you may find the information useful for a deeper understanding of the subject.

				Where to Go from Here

				This book is set up so you can jump right into the topics that interest you. If you feel like an absolute beginner in maths, I recommend you read Parts I and II to build a foundation for the other topics. If you’re pretty comfortable with the mechanics of maths, use the table of contents and index to find the subject you have questions about right now. This book is a reference – keep it with your maths kit and turn to it whenever you have a question about maths.

			

		

	
		
			
				Part I

				Whole Numbers: The Building Blocks of Maths

				
				[image: 9781119974529 pp0101.eps]
			

				In this part . . .

				If you can count, you can do maths.

				It’s helpful to build up shortcuts to make maths easier, though – and that’s what this part is all about: making maths easier. I show you how to stay calm and focused (and shut up the little voices telling you you can’t do maths) and then help you figure out how to add, take away, multiply and divide whole numbers – the sums all of the others are based on.

				You need to be able to see if your answer looks right: to do that, you need to be able to round off and to estimate so that you don’t say something daft like ‘The Eiffel Tower is four centimetres tall’.

			

			
		

	
		
			
				Chapter 1

				Getting Started

				In This Chapter

				[image: arrow] Realising you can already do maths

				[image: arrow] Working with whole numbers

				[image: arrow] Fathoming fractions, percentages and the like (with added pizza)

				[image: arrow] Measuring up

				[image: arrow] Making sense of data

				Before you read any more of this book, take a big, deep breath. I know what taking on something difficult or frightening feels like – I feel just the same about dance classes, and I still have to steel myself a bit when I go into a supermarket.

				I start this chapter by saying thanks – thanks for giving maths a try and thanks for listening to me. I’m not the kind of maths teacher who wears tweed jackets with leather patches and yells at you when you don’t pick up on his mumbles straight away. I want to help you get past the fear and the mind blanks and show you not just that you can do maths well, but that you already do maths well and can use that base to build upon. I show you how, with a bit of work, you can master the bits and pieces of maths you don’t have down to a tee. You’re smart. I believe in you.

				Perhaps you find the maths you do in day-to-day life so easy you don’t even notice you’re doing sums. I spend some time in this chapter showing you what you already know and then introduce the topics I cover in the rest of the book.

				You’re Already Good at Maths

				Put your hand up if you’ve ever said something like ‘I’m no good at maths.’ I promise I won’t yell at you. Now imagine saying ‘I’m no good at talking’ or ‘I’m no good at walking.’ Those things may be true at times – I get tongue-tied once in a while, and I’ve been known to trip over invisible objects – but most of the time my mumbling and stumbling are perfectly adequate to get by. I bet the same thing applies with your maths. Maybe you freeze up when you see a fraction or just nod and smile politely when someone shows you a pie chart. This doesn’t mean you’re bad at maths, just that you trip up once in a while.

				If you can shift your thoughts on maths from ‘I’m no good at this’ to ‘I’m still getting to grips with this’, you’ll create a self-fulfilling prophecy and begin to understand maths.

				Part of the problem may be that you don’t realise how much of what you do every day involves doing maths in your head. You may not think you’re doing maths when you judge whether to cross the road on a red light, but your brain is really doing a series of complex calculations and asking questions such as:

				[image: check.png] How fast is that bus going, and how far away is it? How long will the bus take to get here?

				[image: check.png] How wide is the road, and how long will it take for me to get across?

				[image: check.png] What’s the probability of that driver slowing down to avoid me if I’m in the road?

				[image: check.png] How badly do I want to avoid being honked at or run over?

				[image: check.png] What are the survival and recovery rates for my local hospital?

				[image: check.png] How soon do I need to be where I’m going?

				[image: check.png] How much time will crossing now save over waiting for the light to change?

				You do all of these calculations – very roughly – in your head, without a calculator, and without freezing up and saying ‘I’m no good at maths.’ If you regularly got any of those sums wrong – the speed–distance–time analysis, the probability or the game theory – you’d be reading this in hospital and trying to figure out what the jagged line graph at the end of the bed means. (Turn to Chapter 16 if this really is the case – and get well soon!)

				So before you cross the road on your way to work, you solve as many as six ‘impossible’ sums in your head, maybe before you’ve even had breakfast.

				Your First Homework Assignment

				I’m not a big one for setting homework, but I’m going to ask you to do one thing for me (and, more importantly, for yourself): if you ever find yourself in a situation where you feel like saying ‘I’m no good at maths’, catch yourself and say something else. Try ‘I used to struggle with maths, but I’m discovering that maths is easier than I thought’, or ‘I’m fine with day-to-day maths’, or ‘I really recommend Basic Maths For Dummies: this book turned me into a mathematical genius.’

				Although mathematicians traditionally wear rubbish clothes, thick glasses and a bad comb-over, this fashion isn’t compulsory. The tweed generation is dying out, and most of the maths geeks I know are now just a bit scruffy. So, don’t worry: being good at maths won’t turn you into a fashion disaster with no friends.

				I appreciate my homework assignment is tremendously difficult – asking you to change your entire way of thinking is a big ask. To assist you I enlist the help of an elastic band and ask you to treat yourself with something I call Dunford Therapy, after the genius who told me about it:

				 1. Find an elastic band big enough to go around your wrist comfortably.

				 Put the elastic band around one of your wrists – either one, it doesn’t matter.

				 2. Every time you catch yourself thinking anything along the lines of ‘I’m no good at maths’, snap the elastic band really hard against the bony bit of your wrist.

				 This will hurt. That’s the idea.

				 3. After you catch yourself a few times, your brain will start to rewire itself to avoid thinking such filthy and disgusting thoughts, and you’ll find yourself capable of extraordinary feats of mathematics.

				[image: warning_bomb.eps] If you have particularly fragile wrists or any inkling that you might do yourself more damage with an elastic band than swearing and shaking your hand in pain, don’t use Dunford Therapy. The elastic band is supposed to hurt just enough to help you change your way of thinking, not to injure you.

				Getting the odd maths sum wrong doesn’t mean you are stupid – far from it in fact, because you’re immediately and obviously smarter than someone who doesn’t even try the sum.

				Talking Yourself Up

				Encouraging yourself is a recurring theme in this book – the more you give yourself credit for the things you can do, the easier the things you’re still working on become. Be sensible about things: don’t rush to the library and check out the Journal of Differential Equations (at least, not until you’ve bought and devoured Differential Equations For Dummies). But when you see something that’s a bit tricky-looking, try to avoid saying ‘I can’t do that’ or ‘I haven’t been taught that’ as a response. Maybe say ‘I can’t do that yet’ or ‘I need to do some work on this.’ Better still, say ‘What would I need to find out to be able to solve this?’

				Chapter 2 is all about ways to build your confidence and set yourself up to get on top of your maths studies quickly, effectively, and with a great big goofy grin. Best of all, Dunford Therapy isn’t part of Chapter 2.

				Whole Numbers: Party Time!

				Everyone likes parties. Balloons! Silly hats! Cheese-and-pineapple sticks arranged in a potato to look like a hedgehog! But these things don’t spring into existence on their own. If you want to plan a party, you may need to put your maths skills to work to make sure you prepare enough vol-au-vents for everyone.

				Maybe you want to bake a cake for 12 people coming to celebrate your birthday. But disaster! Your recipe book only has a recipe for four people. What can you possibly do?

				I’m sure you can come up with a few solutions. I’ve also got a few ideas, which I explain here in excruciating detail:

				[image: check.png] Let people go hungry: You have 12 guests and only enough cake for four. How many will have to forgo your delicious Victoria sponge? Twelve people take away four lucky cake-eaters leaves eight guests, who probably need to go on a diet anyway.

				[image: check.png] Make extra cakes: One cake feeds four people and you want to feed 12. How many cakes do you need? Twelve people divided by four per cake gives you three cakes.

				[image: check.png] Cut your slices into smaller pieces: If you cut four slices each into three smaller bits, you have 4 times 3 equals 12.

				[image: check.png] Make a bigger cake: This is the kind of approach that you typically get asked about in an exam. You need to figure out how much bigger to make the cake – just like before, 12 ÷ 4 = 3 times as big. To make the cake three times bigger, you multiply all of the ingredients in the recipe by three.

				[image: warning_bomb.eps] My suggestion above is a bit of a ‘don’t try this at home’ moment: although the last option is the most ‘mathsy’, it may not work out quite as well in real life. Unless the recipe in your cookery book gives instructions on how to adjust the cooking time of your humungous new cake, the physics of cake-baking may conspire against you and leave you with something inedible. Try my idea if you like, but don’t blame me if your cake doesn’t rise.

				Forgive me if you already knew how to do all of that. That’s actually a good sign. The point wasn’t to bamboozle you with tricky maths but to say that sometimes you do maths without even thinking about what you’re doing.

				One of the points from my example above is to think about which sum is appropriate for each idea, so you can adapt the concept to different situations. What if your cake recipe serves six people? What if you’re expecting 48 guests? What if the recipe is for casserole instead of cake?

				In Part I of this book I look at exactly this kind of question. What kind of sum is the right one to do? How can you figure out roughly what the answer should be? How do you work out the arithmetic to get a precise answer? I look at the ‘big four’ operations – adding, taking away, multiplying and dividing – along with estimating and rounding to get rough answers.

				Parts of the Whole: Fractions, Decimals, Percentages and More

				Public speaking . . . death . . . spiders . . . fractions. Are you scared? Boo! Are you scared now?

				I understand. Seeing how whole numbers fit together is relatively easy, but then suddenly the evil maths guys start throwing fractions at you – and then things aren’t so intuitive. Fractions (at least, proper fractions) are just numbers that are smaller than whole numbers – they follow the same rules as regular numbers but sometimes need a bit of adjusting before you can apply them to everyday situations.

				I have two main aims in this section: to show you that fractions, decimals, percentages and ratios are nothing like as fearsome as you may believe; and to show you that fractions, decimals, percentages and ratios are all different ways of writing the same thing – therefore, if you understand one of them, you can understand all of them.

				I won’t promise that you’ll emerge from this section deeply in love with fractions, but I hope I can help you make peace with fractions so you can work through the questions likely to come up in exams and in real life.

				Mmmm, pizza! Everyday fractions

				You use fractions and decimals in real life all the time – any time you slice a pizza into smaller bits . . . any time you say you’ll be somewhere at quarter past six . . . any time you say or read the price of a product in the supermarket and, in fact, any time at all when you use money.

				[image: remember.eps] A fraction is really just two numbers, one on top of the other, that describe an amount (usually, anyway) between zero and one. A fraction is a part of a whole one. The bottom number tells you how finely you’ve divided the whole thing (the bigger the number, the finer or smaller the ‘slice’) and the top number tells you how many slices you have.

				For example, think about a quarter of an hour. A quarter is written as 1⁄4: the 4 says ‘Split your hour into four equal bits’, and the 1 says ‘Then think about one of the bits.’ A quarter of an hour is a whole hour (or 60 minutes) divided into four parts, making 15 minutes. Three-quarters of an hour (3⁄4) is three times as long: 45 minutes.

				You already use decimals all the time as well. When you write down an amount of money using pounds and pence, you use a decimal point to show where the whole number (of pounds) ends and where the parts of a pound (pence) begin. If you look at your phone bill or your shopping receipt, you see decimal points all over the place. Don’t be afraid of decimals: as far as you’re concerned, decimal points are just dots in a number that you can leave in place and otherwise ignore. For example, you work out a sum like 5.34 ÷ 2 (with a dot) in exactly the same as the way you work out 534 ÷ 2 (without a dot) – the only difference is that you have to remember to put the dot back in, in the same place, when you finish the sum.

				Percentages are easier than you think: Introducing the Table of Joy

				What if I told you I had a simple, reliable method for working out the sums you need to do in somewhere between a quarter and a half of questions in a typical numeracy exam? Such a method exists – the Table of Joy. I go into serious detail about this table in Chapter 8, but I also dot it about here and there in other chapters.

				You can use the Table of Joy in all of the following topics:

				[image: check.png] Converting imperial to metric units: Working in either direction, and finding the conversion rate.

				[image: check.png] Currency conversion: Converting to and from any currency, and working out the exchange rate.

				[image: check.png] Finding a fraction of a number: Without making you cry.

				[image: check.png] Percentages: Both regular and reverse percentages.

				[image: check.png] Pie charts: How big a slice should be, the value a slice represents, and what the total value of the slices in the chart should be.

				[image: check.png] Ratios: Pretty much any ratio sum you can imagine, and more besides.

				[image: check.png] Recipe scaling: How much you need to adjust your recipe by, and how many people it now feeds.

				[image: check.png] Scale drawing: Finding the size of the real thing, or the sketch, or the scale.

				[image: check.png] Speed/distance/time questions: And pretty much anything you could possibly want to do (at least, that isn’t A-level or harder).

				[image: technicalstuff.eps] Those are just the topics I can think of off the top of my head that are in the numeracy curriculum. You can also use the Table of Joy for things like stratified surveys, histograms, density, gradients, circle theorems and trigonometry.

				The idea of the Table of Joy is simple: write down the information you need to use in a labelled table, and do a simple sum to work out the answer to your question. Follow these steps to use the Table of Joy:

				 1. Draw out a noughts-and-crosses grid, with squares big enough to label.

				 2. Put the units of what you’re dealing with in the top-middle and top-right squares.

				 For example, if you want to convert currencies, your units may be ‘pounds’ and ‘dollars’. If you want to work out a sale percentage, your units may be ‘pounds’ and ‘per cent’.

				 3. Put the contexts of the information you have down the left side.

				 Again, with currencies, you may have ‘exchange rate’ and ‘money changed’. With percentages, you may have ‘full price’ and ‘sale price’.

				 Each time the Table of Joy comes up in this book I show you how to label the relevant table, but after a while you’ll probably do it instinctively.

				 4. Put the relevant numbers in the correct cells, with reference to the labels.

				 For example, 100 per cent is the same as the full price, so 100 goes in the square with ‘per cent’ at the top and ‘full price’ at the side.

				 5. Put a question mark in the remaining square, and write out the Table of Joy sum.

				 In the Table of Joy you always have three numbers and then work out the fourth.

				 The sum is the other number in the same row as the question mark, multiplied by the other number in the same column as the question mark, divided by the remaining number.

				 6. After you work out the sum, you have your answer.

				This may seem like a lot of work, but after you get into the routine of using the Table of Joy, you’ll work out your sums quite quickly. In Figure 1-1 I show how to create an example Table of Joy to answer the following question:

				£1 is worth $1.50. I want to buy trainers on sale in America for $75. How much is that in pounds?

				[image: tip.eps] Don’t worry if the calculation in the Table of Joy looks tricky. In Chapter 7 I take you through decimal sums in detail. I just want to show you here how easily you can figure out what sum you need to do.

				
					Figure 1-1: The steps of the Table of Joy. (a) Draw a big noughts-and-crosses grid. (b) Label the rows and columns. (c) Fill in the numbers. (d) Do the Table of Joy sum. The answer is £50.

				

				[image: 9781119974529-fg0101.eps]

				Sizing Up Time, Weights, Measures and Shapes

				I bet you’re perfectly comfortable with at least one of the following topics: telling the time, taking a temperature, weighing yourself or other objects, counting money, measuring distances, or playing with shapes. You may even be comfortable with all of them.

				Even if you just feel okay with one of these topics, you can build on your knowledge with the other subjects. For example, if you know how to use a thermometer, you can use exactly the same skills to read a scale or a ruler.

				This is all useful, day-to-day stuff – and the reason I’m confident you know something about these topics is that they’re all around us, all the time. On the way to the supermarket, you may check the bus timetable to see when you need to leave or the weather forecast to see whether you need to wrap up warm. At the shop, you weigh your bananas to see how much they cost, decide between 5 and 10 metres of tinfoil, and then pay the bill at the checkout – before packing the whole lot into your car and making sure it fits nicely.

				All of that is maths. And I bet you do most of it without really thinking. Similarly, a lot of students freeze up when I ask them to work out the change from £20 on paper, but given Monopoly money they do the same sum without any trouble. All I want you to do is make sure you link your everyday experiences with the numbers you juggle on the page.

				Weights and measures you already know

				You have four topics to master that are to do with measuring things other than distance:

				[image: check.png] Time: You need to be able to work with a clock, read timetables, fill in timesheets and work with speed – which, after you appreciate the pitfalls, are all pretty easy.

				[image: check.png] Money: You’re probably already familiar with money sums. You need to be able to do regular arithmetic with money and change one currency into another (the Table of Joy can help).

				[image: check.png] Weight: Even if you don’t use scales regularly, you’ve probably seen somebody else use them. I take you through using and reading the various types of scales, and I show you how to convert between different units of weight.

				[image: check.png] Temperature: You’re probably quite happy with most aspects of temperature, although I do introduce a few tricky bits that you may not get straight away – converting between temperature scales and using negative numbers are two areas where some people end up scratching their heads. Don’t worry: I take things slowly.

				Getting yourself into shape

				You need to understand how to deal with lengths, areas, volumes and shapes. Some people find visualising shapes really easy – if you’re one of those people, you’ll find the shape chapters pretty straightforward. If not, don’t worry – I explain things as simply as possible.

				The shape topics are split into two groups: measuring (where I talk about how big a shape is) and the actual shapes (where I help you with angles, symmetry and so on). I also have a quick look at maps and plans. You can measure an object in several different ways. For example, you can measure how tall or wide or deep the object is (length), how much floor space it takes up or how much paper you need to cover it up (area), and how much room space it takes up or how much stuff it holds (volume).

				Statistically Speaking

				If mathematicians have a bad reputation, then statisticians have it ten times worse (on average). I’d like to let it be known that statisticians’ glasses are no thicker, nor their elbows more leather-patched, than those of their mathematical counterparts. Some statisticians – it is alleged – are well-adjusted members of society, although evidence is scant. Understanding graphs and tables, and being able to deal with averages and probability, will not turn you into Statto. In fact, you’ll be in a much better place to deal with the statistics that life bombards you with all the time, in the news and maybe at work. You don’t need to tell anyone you’re studying stats – we can keep it our little secret.

				Why bother with charts and tables?

				In my back room I have a shoebox full of receipts, bills, statements and handwritten notes saying things like ‘8.75 on curry’ and ‘Class with Jenny, £35’. This box is a shambles of an accounting system, and if anyone wants to exchange a few hours of sorting it out for a few hours of maths tuition, please get in touch with me.

				But if I want to understand my financial position better, I don’t want a shoebox of randomly arranged bits of paper. I want my numbers neatly arranged on a few pages of paper or – better yet – in a graph so I can see at a glance how long I need to work before I pay off my loans and can afford a holiday.

				The strength of tables and graphs is that they take a mess of numbers and make them tidier or easier to understand, or both. At the start of Part IV, I show you how to read and make tables and graphs, and help you see which is best to use in which situation.

				The man in the middle: Describing data

				Another way of tidying up certain data is to describe the data with a statistic – a number that tells you something about the data. Examples of a statistic are ‘the biggest value’ and ‘the number of numbers in the data set’. In Chapter 18, I show you how to use four of the most common statistics.

				[image: remember.eps] The mode is the most common number in a data set and the median is the most moderate (half of the numbers are bigger and half of them are smaller). The mean is probably what you think of as the average: you get the mean when you divide the total up evenly. The range is a measure of how spread out the data are.

				What are the chances?

				I finish Part IV by looking at probability – a measure of how much you think something will or won’t happen. For example, you’re more likely to throw a double six on a pair of dice than you are to pull the ace of diamonds out of a pack of shuffled cards. The question is: how do I know that?

				I look at what probability means (as best I can – philosophy is a slippery slope) and how you can work out how likely some events are by using straightforward sums.

				The Tools You Need

				You don’t need much stuff to get going with Basic Maths For Dummies – you can do an awful lot with just a pen and paper. But you may want to pick up a few extra bits and pieces along the way. Here are the things I strongly recommend you buy the next time you’re in a stationery shop or online:


				The Adult Numeracy exam

				This bit is about registering to take an Adult Numeracy exam. If you study maths at an adult education centre, you don’t need to worry about this section: your centre will probably enrol you for the test. Likewise, if you don’t plan to take an exam, skip this bit.

				Registering for the test

				 If you want to register for Qualified Teacher Status tests, go to www.tda.gov.uk/trainee-teacher/qts-skills-tests/registering-booking.aspx and register and book through their website. As far as I can see, this is a well-designed site that makes the process easy and quick.

				 If you want to register for the regular numeracy exam, go to www.move-on.org.uk/findatestcentre.asp. Tell the website where you are and it lists the nearest test centres to you. Alternatively, look for ‘Further Education’ in the Yellow Pages and make contact with your local centre directly – staff at the centre should tell you what you need to do to sit the test.

				What to expect in the test

				 Adult numeracy tests are generally performed ‘on screen’. You go to a test centre and sit at a computer, and the questions come up on the screen. You answer the questions by clicking the mouse on (I hope) the right answer or by pressing the appropriate letter.

				 The website www.move-on.org.uk has sample tests you can try on your own computer to get used to how they work. I recommend trying them out.

				 After you finish the test, whether practice or for real, you receive immediate feedback about how you’ve done.

				 Look back over your practice tests and see where you went wrong – these are great areas to revise first.

				Good luck!



				[image: check.png] A geometry set: A ruler, a set of compasses and a protractor are all useful – as is some of the other stuff that’s usually bundled in with those sets . . . although I’m pretty sure no one has used a stencil since about 1994. Some of the processes you need to be able to do to pass the numeracy exam require something from the geometry set, so maybe make this the first bit of equipment you buy.

				[image: check.png] A decent calculator: I recommend the Casio FX-85 – the one with a round button just under the screen, especially if you plan to study more maths after you have the basic stuff under your belt. For this book though, you can do everything on paper; the calculator is really just to check your answer and maybe save some time – any calculator that works will do the trick!

				[image: check.png] A notebook: I find having a single place to keep track of all the things I want to remember makes it easier to look them up when I want to remember them – otherwise you end up scrambling through reams of paper to find the brilliant idea you had three weeks ago but can’t remember now.

				If you don’t have some of this stuff, don’t use that as an excuse not to get started! You can make a start on one of the chapters that doesn’t need any equipment. For example, in Chapter 10, where I talk about time, you don’t need anything more than a pen and paper.

			

		

	
		
			
				Chapter 2

				Setting Yourself Up for Success

				In This Chapter

				[image: arrow] Setting up an inviting workspace

				[image: arrow] Staying motivated

				[image: arrow] Getting your head on straight

				[image: arrow] Preparing for – and acing – your test

				Don’t worry if you’re not looking forward to studying (I know that feeling!) – you can make things easier for yourself. You don’t have to enjoy learning maths, but I won’t tell anyone if you suddenly find yourself thinking ‘This isn’t so bad after all.’ In this chapter I show you how you can set yourself up so that maths is a bit less intimidating, a lot less stressful and (whisper it) more enjoyable. Like most things, success boils down to preparation and positivity – in this chapter, I help you on both of these fronts.

				I start off with a few ideas about setting up somewhere to work where you can be comfortable and concentrate with as few distractions as possible, and where everything you need is to hand.

				After you set up your perfect workspace, you need time to relax a bit. When you’re comfortable, calm and ready to work, learning becomes a million times easier. (Yes, a million times. I checked.) I give you some top tips about calming yourself down and shutting off the little voice that says ‘can’t’ – because when you start believing you can do it, you’re halfway there.

				Elsewhere in this chapter I delve into the nitty-gritty of preparing for exams. I can describe as many revision techniques as there are people taking exams, but it would be silly to try to cover all of them in this chapter. Instead, I pick out the preparation techniques that my students and I find helpful. Don’t try and use all of them at once – but try a few and see what works for you. I also cover the exam itself in this chapter. I provide a few techniques to control your nerves on test day and a few approaches for taking exams so you can squeeze every last mark out of the paper.

				If you picked up this book simply to improve your maths skills, feel free to skip the test-taking sections. Likewise, if you’d rather just get on with the maths, flip ahead to one of the other chapters – I won’t be offended.

				Getting Properly Equipped

				I don’t like running. Actually, that’s not quite true. I don’t mind the running part. But I don’t like going outside in the cold and wet. I can make myself more likely to go running – and reap its benefits – if I prepare properly. I put my trainers and kit beside my bed so I see them as soon as I get up. I plan a route that takes me through my favourite parts of town. And I promise myself the treat of a good cup of coffee when I get home.

				The key is to set myself up properly. I keep the things I know I’ll need handy, I make the task as enjoyable as possible, and I reward myself for completing the job.

				You can do the same for your maths. By keeping your equipment somewhere convenient, making your workspace comfortable and inviting, and rewarding yourself after each maths session, I bet you soon find studying isn’t quite such a chore as you thought.

				Tools of the trade

				I’ve been told (by mathematicians) that maths is the second-cheapest subject to study, because all you really need is paper, pencils and a waste-paper bin. Philosophy is a little cheaper because you don’t need the bin.

				You can do a lot of maths without any expensive equipment at all, although this isn’t necessarily the easiest way to do it.

				I don’t feel at home working anywhere unless I have a few essentials to hand. I suggest you make sure the following items are nearby each time you start a study session:

				[image: check.png] A notebook: When I was a student, a visiting academic gave me this advice: ‘Get a notebook just for maths. Make notes on everything you do – the mistakes you make, the new things you learn, the results you get. You’ll never regret it.’

				[image: tip.eps]  Having a dedicated maths notebook makes picking up where you left off and remembering what you’ve worked on easier. Check out the ‘Keeping Good Notes’ section later in this chapter for more information on what to stick in your notebook.

				[image: check.png] Pencils, pens and felt-tips: Having a notebook isn’t much use without something to write in it with. I like to work in pencil if I’m drawing pictures or doing something I’m not confident in. I move on to ink when I’m happy with what I’m doing. The felt-tips are mainly for making bright memorable notes and highlighting the important things I want to remember.

				[image: check.png] A calculator: In a lot of this book I show you how to work things out without using a calculator – after all, trying to figure out sums by hand is always a good exercise. That said, calculators are extremely useful for checking your answers.

				[image: check.png] A waste-paper basket: This isn’t philosophy. It’s not all worth saving.

				Check out the ‘More tools of the trade’ sidebar in this chapter for a list of optional extras you may find helpful.

				A space of your own

				Nothing in the rules of maths says you have to study at a desk. Or at home. Or indoors. In fact, changing your scenery can help put you into a different frame of mind and provide the inspiration you need. I often pick up my notebook and decamp to my local coffee shop or park in search of a breakthrough.


				More tools of the trade

				In addition to the necessities I outline in the section ‘Tools of the trade’, I like to have a few additional items at hand for study sessions. You might find the following things useful:

				[image: check.png] An MP3 player: I don’t like to be interrupted when I work, so I generally put my noise-reducing headphones on and crank up my music as loud as I can stand. Classical music tends to work best for me (otherwise the lyrics distract me), but work with whatever helps you concentrate. That could be silence – for some people, any kind of noise is off-putting . . . in which case, a pair of earplugs is the way forward. I know some people who work in cafes with headphones and no music, because you don’t get so many people trying to make small talk if you look like you’re listening to something else.

				[image: check.png] A computer: The internet is choc-a-block with distractions, entertainment and useless information. But the Internet is also really good for looking up information and for finding exercises and explanations. If I can’t work something out, I tend to ask Wolfram Alpha or Google for help and jot down the answer in my notebook so I don’t need to ask again.

				[image: check.png] A glass of water and a bowl of fruit: Discomfort isn’t normally a good thing and can be a serious distraction when you’re trying to learn. Getting hungry and thirsty isn’t a good plan when I’m trying to concentrate, so keeping some healthy snacks nearby to tide me over helps me stay on task.

				[image: check.png] A guitar: I wish I could tell you a guitar was an essential part of studying maths . . . but it isn’t. For me, a guitar is an essential part of studying because it gives me a chance to switch off for a few minutes and let my brain work something through.



				Discovering where you work best

				Try out several places to see where you work best. Does the local library have quiet tables you could work at? Can you spread out on a bed? This was always my favourite when I was a teenage brat, as I could claim I’d worked myself to sleep. Maybe the kitchen table is a good place for you, or you work best with a notebook on your lap, half-distracted by the TV.

				[image: tip.eps] Try studying in different locations and at different times of the day. Get creative about mixing it up, and see what feels best for you.

				Making your workspace better for studying

				After you figure out where your favourite workspace is, you can tweak it to make the area even more conducive to effective studying. Here are three ways to improve where you work:

				[image: check.png] Minimise distractions: Maths is a lot easier when you have undisturbed focus and you know you don’t have to stop for any reason. When I need to concentrate, I turn off my phone and email, crank up some music and completely shut out the outside world for as long as I need. Sometimes I set a timer for 30 minutes or so, and sometimes I leave my study time open-ended. I do live alone though, which makes a distraction-free work zone a lot easier to achieve.

				If you have family or housemates who constantly demand your attention, you may need to cajole, bribe or intimidate them into leaving you alone when you study. I find a ‘CAUTION: FRACTIONS!’ sign tends to do the trick. Alternatively, you could just ask them nicely.

				[image: check.png] Maximise comfort: If you’re not physically comfortable when you study, relaxing mentally is tough. If your brain says ‘I don’t want to sit in that horrible plastic chair – it makes my back hurt,’ persuading yourself to start studying is hard. Do all you can to make your workspace welcoming and cosy – make sure you can sit up straight, stay at the right temperature and have a drink. I keep a picture of my girlfriend on my desk – soppy as this sounds, it makes the prospect of sitting down to work just a little bit more inviting.

				[image: check.png] Keep things tidy: Your mileage may vary with this, but when my desk is a shambles – which it quite frequently is – the mess distracts me . . . as does the nagging suspicion somewhere in my mind that my mum’s going to visit and tell me to tidy up. I make a point of decluttering my desk before I start anything that needs my full attention.

				 Of course, you might prefer to work in a mess. But don’t come crying to me when my mum shows up and calls your room a bombsite.

				Staying Motivated

				Whenever I begin a new project, I start off with the enthusiasm of a small puppy with a new toy. After a while though – sometimes minutes, sometimes months – I start to lose interest a bit. If I’m not careful, I start skipping days and before long the project dies a quiet death.

				Fortunately, I have a few schemes up my sleeve for avoiding the death of projects. The cheap psychological tricks that I describe in the following sections either keep you in the saddle or help you get back on the horse after you fall off.

				Remembering why you’re studying

				The human brain loves the word ‘because’. You’re a (largely) rational creature, and having a reason for why you do something makes you more likely to do it – for example, saving up cash without a goal is harder than saving up for a new bike.

				Think about why you’re studying. Maybe you want to open a beauty salon, but you need a numeracy qualification before you can get on the right course. Maybe you want to give a presentation at work and be sure that your graphs are right. Maybe you want to help your kids with their maths homework. Now take a big bit of paper, write ‘I want to understand maths because I want to open a beauty salon/give a presentation/help the kids with their homework,’ sign your statement and put the paper somewhere you can’t help but see it. Whenever you struggle with your studying, look at your note and remind yourself why you’re learning maths. Your brain doesn’t really care what your reason is. If you try to jump the queue at the photocopier, you may say ‘Do you mind if I jump in, because I need to copy the agenda for my meeting in 10 minutes?’ But the person in front of you is just as likely to agree if you say ‘Do you mind if I jump in, because I desperately need to make some copies?’

				Using the ‘calendar of crosses’

				When American comedian Jerry Seinfeld was an up and coming comic, he faced a problem that many comedians have: not enough material. To put this problem straight, he decided he was going to write something every day without fail. He picked up a cheap calendar and every day he wrote something, he marked the date with a big red cross.

				After a few days, he found the crosses were making a chain – and the last thing he wanted to do was break the chain. The calendar helped motivate him to keep on writing and was probably a big factor in his success in his field.

				You can apply this idea to any habit you want to form – doing more exercise, going to bed on time, drinking five glasses of water a day . . . or doing a few minutes of maths. You soon get into the habit of doing a few minutes a day just to avoid breaking the chain, even when you don’t feel like studying.

				[image: tip.eps] Buy a cheap calendar or find one online to print out. Stick the calendar next to your reason for doing maths, and draw a cross on the calendar every day you do some maths work. Don’t break the chain!

				Rewarding yourself

				Life coaches talk about the difference between ‘towards goals’ and ‘away-from goals’. This is the same thing as carrots and sticks – if you want a donkey to move forward, you can bribe him with carrots or threaten him with sticks. Some donkeys – and people – respond better to bribes than to threats.

				The ‘calendar of crosses’ (which I describe in the previous section) is a mixture of carrots and sticks – you have the reward of seeing a nice long unbroken chain, but you also have the threat that if you don’t do something today, you’ll break that chain.

				Today, I’m tricking myself into writing on my birthday, which in any reasonable world would be a national holiday. I need to get this chapter finished, but after I reach my prescribed word count, I’ll reward myself with a trip to my favourite coffee shop for a large cappuccino and some carrot cake. I’m drooling at the thought – but I’m writing a lot faster than I would without a (literal and metaphorical) carrot.

				Getting Your Head On Straight

				I have seen normal intelligent adults suffer full-blown panic attacks when asked to solve a maths problem. I’ve seen people freeze completely, and I’ve seen people deny they know how to add two and two.

				Being intimidated by maths isn’t unusual. I have moments where I look at a topic I’m not familiar with and tense up. Panic isn’t the best place to be if you want to learn something – so I’ve discovered how to get myself into the right frame of mind for absorbing information and doing good work. In this section I describe a few of the tricks I use to sort myself out.

				I like to think of the first three tactics as POPS: Posture, Oxygen and Positive Self-talk. Whenever you panic, try using POPS to calm you down.

				Sitting up straight

				You know when your teachers yelled at you for slouching? They may have had a point. Try the following exercise one day: go for a walk with your shoulders hunched and your head down, a frown of concentration on your face, hands deep in your pockets. Then walk with your shoulders back, head up, big smile, arms swinging freely. Feels better, doesn’t it? There’s a reason people tell you to smile when you pick up the phone.

				Your posture plays a big part in how you approach a task and how well you do in that task. Sitting up straight, throwing back your shoulders and working with a smile all make it easier for you to work quickly and effectively. Try it and see!

				Getting a breath of fresh air

				I used to suffer from panic attacks – they’re horrible and I wouldn’t wish them on anyone. One of the tricks I was taught for dealing with panic attacks involved diaphragmatic breathing.

				What breathing?

				Yeah, I asked that too. Diaphragmatic means pertaining to the diaphragm, a muscle somewhere in your lower chest. The idea is that instead of taking shallow breaths into the top of your lungs, you take deep breaths as far down as possible and then breathe out slowly. Singers use diaphragmatic breathing before they go on stage: it has the twin benefits of helping lung capacity so they can sing better, and calming them down so stage-fright doesn’t hit so hard. 

				[image: tip.eps] Here’s how to do it:

				 1. Put one hand on the top of your chest and the other hand on your belly.

				 2. Breathe in as deeply as you can, trying not to move your upper hand. Your lower hand should move out as your lungs fill with air.

				 3. Breathe in for a count of seven, but don’t hold your breath.

				 4. Breathe out very slowly for a count of 11.

				 Don’t worry if you can’t manage all the way up to 11 – just breathe out for as long as you can and make a note to breathe more slowly next time.

				 5. Keep doing this for a minute or so and you’ll feel your heart rate drop and your head start to clear.

				 A clear head makes maths a lot easier.

				Talking to yourself – not as crazy as it sounds

				One of my most effective tactics as a teacher is to convince students not to say ‘I can’t do this’ but to say ‘I can’t do this yet’ or ‘I’m still learning this.’ Describing yourself as being on the way somewhere really helps you carry on moving.

				The way you express your thoughts can revolutionise how you work. People who go into a Monday thinking Mondays are rubbish tend to have rubbish Mondays. Sports people who think about losing win less often than those who think about winning. People who say ‘I can do this when I’ve got the pieces in place’ do better at maths than those who say ‘I’m useless at maths. I’m stupid.’

				You’re not stupid. You’ve picked up a For Dummies book, which makes you a very smart person.

				Learning from your mistakes

				I was rubbish at learning to drive. I was sure I couldn’t drive and used the mistakes I made in every lesson as evidence that I wasn’t cut out for the whole car malarkey.

				The problem was not that I was rubbish at driving but that I was beating down my confidence by focusing on my mistakes.

				About the same time, I was learning to play guitar. I adopted a ‘Right! I’ll show you!’ attitude after my parents told me I wasn’t dextrous enough to play guitar and my music teacher decided I’d never amount to much.

				In that mindset, every chord I hit that sounded good was a small victory, never mind the 12 bum notes that came before it. I was willing to try new ideas just to see what happened. I lapped up anything that could possibly make me a better guitarist.

				A simple change of thinking can make all the difference – by accepting you’ll make mistakes on the way to mastery and determining to learn from those mistakes, you may find your confidence grows by leaps and bounds.

				And to the cyclist I, uh, encountered on my driving test? Apologies. I’ll leave more room next time.

				Keeping Good Notes

				When I start working with a student, I can usually tell how interested they are in maths by taking a look at their notebook or exercise book. This isn’t a foolproof rule (some of my brightest students have the same kind of messy scrawl as I do), but the neater – and more attractive – you make your notes, the easier you can read them, the easier you can see what you’ve done and the easier you can pick up on mistakes.

				Deciding on a notebook or a computer

				Where you keep your notes is up to you. Have a think about the following and see what sounds best for your way of working:

				[image: check.png] Notebook: The advantage of working on paper is that your only limit is what you can do with pens and pencils. If you need a picture of a duck, you draw a duck. If you need to do some long division, you write out the sum. Maths isn’t like English: the notes you take are completely different. Maths thrives on pictures and sums more than on sentences – although there is always some explaining to do. A notebook is pretty easy to carry around with you too.

				[image: check.png] Loose paper: Working on loose sheets of paper can avoid the two negative issues associated with working in a notebook: organising your notes if you revisit a topic is difficult in a notebook, and ‘I forgot my notebook’ is a bit too easy to use as an excuse for not doing any work. Working on loose sheets of paper still has a drawback: losing sheets of paper or finding notes all over the house happens quite a bit. If you’re much better at staying neat and organised than I am, using loose paper can be a really good approach.

				[image: check.png] Computer: Taking notes on a computer is a bit trickier than using paper because drawing pictures and writing formulas on screen isn’t easy. But working on a computer has advantages: if you have bad handwriting (like I do), typed notes are much easier to read – and you can search and edit your work without too many headaches.

				I use a mixture of these approaches. When I learn something new, I take notes on paper or in a notebook. When I revise a topic, I type up notes on my computer.

				Recording the language of maths

				In some ways, maths is like a foreign language. Dutch, maybe. It has a lot of words in common with English, and some of it even looks enough like English for you to read it . . . but then there are places where it descends into unpronounceable chaos that makes no sense at all. Worse yet, some of the words you think you recognise aren’t quite as they seem or have more precise meanings than you think.

				Unfortunately, I don’t know of anywhere you can go to immerse yourself in maths culture and language for a few months until you speak the lingo fluently. And there’re only so many times you can watch Good Will Hunting before you go crazy.

				Instead, I suggest you keep a vocabulary book in your notebook or on your computer. Whenever you come across a maths word that you don’t know or don’t quite understand, write down the word on one side of the page and write its definition on the other side.

				[image: tip.eps] Record cards are an excellent way to learn maths vocab. Write the word on one side of a card and the meaning on the other. Run through the cards every so often until you can rattle off the definition without thinking.

				Acing the Exam

				Just knowing your stuff isn’t enough to do well in an exam. Being knowledgeable is just one leg of the trousers . . . and you don’t want to go into an exam half-dressed.

				You need to prepare for the exam as well. Think: what are they likely to ask? How long will I have? Will I be rushing, or will I have plenty of time to check? How will I keep calm and focused in the exam situation?

				[image: tip.eps] Nobody likes nasty surprises. The more practice you get with past papers, the better prepared you are likely to be. Most exam boards make past papers available for a small fee, and many offer them free of charge online. If you attend a maths class, ask your tutor to give you some papers to work through.

				You may remember your schoolteachers lecturing you about the importance of exam technique. But, if your school was anything like mine, your teachers may not have mentioned much about what exam technique actually is. I may put myself at risk of the Teacher Secret Police coming after me by doing this, but here I reveal the highly classified details of exam technique:

				[image: check.png] Control your nerves: Freezing up in an exam is not, generally, a good thing. I’ve been there. Luckily, I figured out how to unfreeze myself: I used the same techniques that I describe in the ‘Getting Your Head on Straight’ section: sit up straight, take a deep breath and tell yourself ‘I can do it’.

				[image: remember.eps] POPS – posture, oxygen and positive self-talk – are fantastic tools for when you need to calm down quickly. Take a few moments to breathe and tell yourself ‘I can do this’ if you find yourself blanking in an exam – or anywhere else for that matter.

				[image: check.png] Read the paper: If you prepare well, you’ll know roughly what the test entails – but reassuring yourself that this test isn’t different from the ones before is always a good idea. Reading through the paper first also gives your brain a chance to start its wheels turning on some of the harder questions – your subconscious can begin work on those while you rattle off the easy ones . . . which you can also pick out while you read through the paper.

				[image: check.png] Pick the low-hanging fruit first: If you have any doubt about finishing on time, do the quick, easy questions first. You don’t want to get to the end of the exam and realise the last two questions were straightforward and you could have answered them if you hadn’t puzzled over a hard one you ended up guessing. Doing some easy questions first also gives you a good solid base – if you can pick up easy marks early on, your confidence grows and you have a little longer for the harder questions elsewhere.

				[image: check.png] Don’t dilly-dally: Don’t spend too long on one question. If you get bogged down or stuck, leave a big star by the question, go on to the next question, and come back to the hard one later on if you have time. Spend time on marks you can definitely get. This also gives your mind some time to figure things out while you think about the next question – quite often you’ll come back to the hard question and say ‘Oh! It’s easy!’

				[image: check.png] Sprint to the finish: If you start to run out of time, stay calm and figure out how to use your last few minutes well. This advice applies especially in a multiple-choice test, where you can pick up a few extra marks by guessing wildly.

				 That’s right – pick an answer. Pick all the same, pick all different or pick at random – it really doesn’t matter. I talk about why in Chapter 19 on probability.

				[image: warning_bomb.eps] If you do a test that carries penalties for wrong answers however, guessing wildly may not be the best strategy. Even so, if you can cross out an impossible answer and pick from the others, you generally still do better by guessing than by giving no answer.

				[image: check.png] Check your answers: With some multiple-choice questions, starting with the answers and seeing which one answers the question, rather than the other way round, is a good ploy.

				 Even if the exam isn’t multiple choice, you can still check that an answer you reach by long division fits the question when you multiply it back. I show you how to do this double-checking for many of the topics in this book – look out for the TIP icons throughout the text.

				[image: check.png] Eliminate the impossible: If you have five options, and four of them are clearly wrong, the fifth one must be right.

				 In practice, examiners aren’t quite so generous as to offer only one obviously correct answer – but you can sometimes dismiss a couple of answers as obvious red herrings. For example, if the question involves cooking for more people, it’s pretty likely that the new recipe calls for more of an ingredient.

				[image: remember.eps] Read the question carefully and make sure that what you write down answers the question.

			

		

	
		
			
				Chapter 3

				It All Adds Up: Addition and Subtraction

				In This Chapter

				[image: arrow] Adding up and taking away with the number line

				[image: arrow] Practising your number facts so they stay learnt

				[image: arrow] Bringing bigger numbers down to size

				[image: arrow] Accentuating the positive – to understand negative numbers

				Adding things up and taking them away are the two most fundamental skills in arithmetic. If you master these skills – just two sides of the same coin – you’ll find the rest of this book much, much easier than it would be without them.

				Adding is what happens when you combine two groups of similar objects together. If I own four For Dummies books and I buy two more, I end up with six of them. 4 + 2 = 6. You add up when you gain or increase something.

				One of the neat things about maths is that the rules hold whatever you add – it doesn’t have to be For Dummies books. If you start with four cups of coffee and drink two more, you’ve drunk six cups of coffee. If you walk four miles and then walk two more, you’ve walked six miles. Whatever the things are, if you start with four of them and add two more, you end up with six.

				[image: technicalstuff.eps] You have to be careful when you’re adding and taking away that the things you’re working with are similar – you can’t really add two apples to four oranges and get a meaningful answer without bending the rules (you could say it makes six pieces of fruit, but that’s a bit of a cheat). It really doesn’t make sense to add two clouds to four phones, or to add two kilometres to four grams.

				You probably have a good idea about taking away too. Taking away, or subtracting, happens when you decrease, lose or spend things. If I have six For Dummies books and my cheapskate friend borrows two of them, I wind up with four books: 6 – 2 = 4.

				In this chapter, I look at how to add and take away using a number line for small values. I also give you some hints on memorising some important sums. After all, counting on your fingers is totally acceptable – but it’s much slower than being able to recall facts straight away. Imagine having to use a dictionary every time you wanted to spell any word at all . . .

				In this chapter you get some practice at dealing with big numbers. I take some time to show you not only how to add and subtract big numbers but also why the methods work.

				And last up, we look at negative numbers. I’m not going to make you do any weird sums, but in this chapter I help you understand what negative numbers are and how they work.

				Nailing Down the Number Line

				The number line is a very simple tool for adding and taking away small(ish) numbers. I give an example of a number line in Figure 3-1. The number line really is just a line with numbers written above it. Hard to imagine how it got its name! If you can count, you can draw a number line; if you can draw a number line, you can add and take away.

				
					Figure 3-1: The number line from 0 to 20. Numbers go on forever, so the line doesn’t stop here – but you probably don’t need to go any higher.

				

				[image: 9781119974529-fg0301.eps]

				[image: warning_bomb.eps] Don’t rush – it’s surprisingly easy to mess up the number line. If I try to use the number line in a hurry, I often find that I skip a number, which is terribly embarrassing if I’m trying to convince someone I’m good at maths. Look back at what you’ve drawn and count along the line to check you haven’t missed or repeated a number.

				Some people like to draw the number line vertically, starting with zero at the bottom of the page and counting up the line, like counting floors in a skyscraper. In this book, I work from left to right, mainly because it takes up less space.

				I like to remember which way round the number line goes by saying ‘the left is less (or lower)’ – the three Ls.

				[image: tip.eps] You don’t actually need to draw a number line. A ruler serves as a perfectly good substitute. A 30-centimetre ruler has all the numbers from 0 to 30 written out ready for you to count on as you please.

				Adding and taking away with the number line

				Adding and taking away with the number line are very similar processes. You just need to remember that add (+) means ‘move to the right by’ and take away or subtract (–) means ‘move to the left’.

				After that, you just count.

				[image: remember.eps] The number line is a first step to get you used to how adding and subtracting work. After you read this chapter, you may know your adding and subtracting number facts by heart – but safe in the knowledge that the number line’s there if you need it.

				Moving to the right and moving to the left

				Maths is a very concise language – you can write down some incredibly complex ideas with just a few symbols. A lot of what you do as you learn maths is to translate maths into English – or into instructions for what you need to do.

				Imagine you have eight pens in your pencil case. After you clean out your drawers, you realise you have another five pens. How many pens do you now have? You could make a big pile of pens and count them up – easy enough with pens, but not quite so easy with, say, wildebeest or space rockets.

				Instead, you translate the problem into a sum: 8 + 5 = ? And then you translate the sum into instructions.

				You translate this particular sum as ‘start at eight and then move to the right by five.’ You always start with ‘start at’, and the ‘+’ sign translates as ‘move to the right by’. The numbers just stay as numbers. Figure 3-2 shows what happens if you do this sum on the number line.

				
					Figure 3-2: Doing 8 + 5 on the number line. Start by pointing at eight and count five steps to the right. You end up at 13, which is your answer.

				

				[image: 9781119974529-fg0302.eps]

				You see, you end up at 13 – which is your answer. Translating back to the original question, you wind up with 13 pens (or wildebeest or space rockets).

				Here, in full, is the method for adding:

				 1. Put your pen on the number line on the first number in your sum.

				 2. Move to the right by the number of spaces indicated by the second number in your sum.

				 3. Where you end up on the number line is the answer.

				Taking away is very similar – the only difference is that you translate the ‘–’ symbol as ‘move to the left by’.

				Imagine I have £20 and spend £6 on coffee and a cake. I can use the number line to work out how much money I have left.

				I translate the problem as 20 – 6 = ? and translate that as ‘start at 20 and move to the left by 6.’ Figure 3-3 shows you how.

				
					Figure 3-3: Doing 20 – 6 on the number line. Start by pointing at 20 and count six steps to the left. You end up at 14, which is your answer.

				

				[image: 9781119974529-fg0303.eps]

				Using the number line gives me an answer of 14, which seems about right. I end up with £14 in change.

				Here, in full, are the steps for taking away:

				 1. Put your pen on the number line on the first number in your sum.

				 2. Move to the left by the number of spaces indicated by the second number in your sum.

				 3. Where you end up on the number line is the answer.

				The steps for adding and taking away are very similar – the only difference is the direction in which you move.

				Seeing how close numbers are

				Using the number line for taking away lets you see how far apart two numbers are. Some people call taking away ‘finding the difference’ – this method shows you why.

				If you need to figure out 19 – 17, you don’t really want to have to count back 17 spaces – you’ll be there all night! Instead, look at the number line and see directly that you’d need to take two steps to get from 17 to 19 – so 19 – 17 = 2. Figure 3-4 shows you how this works.

				[image: warning_bomb.eps] This technique works only with taking away. Don’t be tempted to try it with adding.

				
					Figure 3-4: 19 – 17 using the ‘difference’ method. You mark 17 and 19 on the number line and notice they’re two steps apart, so 19 – 17 = 2.

				

				[image: 9781119974529-fg0304.eps]

				Adding and subtracting with two rulers

				You can, with a bit of work, use two rulers to add and take away small numbers. To add two numbers (let’s say 7 + 5, as in Figure 3-5), here’s what you do:

				 1. Find the first number (for our sum, seven) on one ruler.

				 2. Find the second number (for our sum, five) on the other ruler.

				 3. Put the two numbers next to each other.

				 4. Find the zero on either ruler and read the number it’s next to (for our sum, 12). So, 7 + 5 = 12.

				Some rulers have centimetres on one side and inches on the other – make sure you use the centimetre side of both rulers!

				
					Figure 3-5: Adding seven and five with the help of two rulers.

				

				[image: 9781119974529-fg0305.eps]

				Taking away two numbers is slightly different. Let’s do 7 – 5, as in Figure 3-6:

				 1. Find the first number (for our sum, seven) on one ruler.

				 2. Put the zero of the other ruler next to the first number (for our sum, seven).

				 3. Find the second number (for our sum, five) on the second ruler.

				 4. Read off the number the second number is next to (for our sum, two). So, 7 – 5 = 2.

				
					Figure 3-6: Doing the sum 7 – 5 with two rulers.

				

				[image: 9781119974529-fg0306.eps]

				Understanding Odd and Even Numbers

				When I planned this chapter, I thought there could be hardly any real-life use for knowing about even and odd numbers. Then, this morning, I went out to try to find a new student’s house. Wandering down Acacia Road, I noticed a sign saying ‘ODD NUMBERS 15–37’ – so I knew Eric’s house (number 29) was in that particular side street.

				You might also want to know about odd and even numbers if you play roulette.

				An odd number is any number that ends in 1, 3, 5, 7 or 9. The even numbers are the numbers that end in 2, 4, 6, 8 or 0. So, 29 is an odd number and 0 is an even number. 1,000,000 is even. 1,000,003 is odd. You just have to look at the last digit.

				Odd and even numbers have more use than simply finding Eric’s house and breaking the bank at Monte Carlo. You can also use the concept of odd and even numbers to check whether your answer to an addition or take-away sum makes sense.

				Try adding two numbers of the same ‘flavour’ – an odd number plus an odd number, or an even number plus an even number. Here are a few examples:

				 7 + 5 = 12

				 14 + 6 = 20

				 9 + 9 = 18

				The answer is always an even number.

				The same happens if you take away an odd number from an odd number, or an even number from an even number:

				 7 – 5 = 2

				 14 – 6 = 8

				 9 – 9 = 0

				The answer is always an even number.

				[image: remember.eps] Any time you do an addition or take-away sum where the numbers are both odd or both even, you get an even number. Try using the following saying to help you remember: ‘even ground is all at the same height.’

				[image: tip.eps] Try doing the sums above using a pair of rulers or the number line if you want to practise the maths you know already. Now see what happens when we work with numbers of mixed flavours:

				 4 + 7 = 11

				 16 – 7 = 9

				 12 + 3 = 15

				You get odd numbers. Perhaps you saw that coming. Whenever you add or take away numbers of different flavours, you get an odd number. Try using the following saying to help you remember this: ‘the odd one out is different.’

				Remembering Some Simple Sums

				Using the number line or the ruler method that I describe earlier in this chapter is all well and good if you have all the time in the world. But when your sums involve big numbers, you may need to do several small-number sums one after the other. Before you know it, you’ve spent hours on a sum when you could have been taking a walk in the park.

				I don’t usually recommend remembering things you can easily look up, but you can save yourself literally days of work if you know your number facts – that is, all of the adding sums up to 10 + 10.

				If you think this sounds like a lot of work, I’m afraid you’re right: there are 100 of those pesky sums. I have some good news though: addition is symmetrical – it doesn’t matter which way round you add things. For example, 4 + 7 is the same as 7 + 4 (they both make 11). So at least you only have to remember about half as many facts as you thought.

				Meeting the adding table

				
					Figure 3-7: The adding table for numbers 1–10.

				

				[image: 9781119974529-fg0307.eps]

				Figure 3-7 shows an adding table to help you learn your number facts. Adding with the table is easy – you find the first number you want to add in the top row and the second number you want to add in the left-hand column, and then follow down and across with your fingers until they meet.

				You can take away with the table too, but this takes a little more practice: find the first number in the body of the table, and notice how that number is repeated through the grid in a diagonal stripe. Go along the stripe until the column you’re in has the second number at the top of it. Read across to the left – the answer is at the start of the row. I show you how to solve 16 – 8 using this method in Figure 3-8.

				Unfortunately, you won’t always have the adding table with you. So you really do need to learn all the sums in it.

				[image: remember.eps] You might think that spending time on adding and taking away small numbers seems a bit childish. Don’t beat yourself up about having to learn stuff that seems basic. If you ever watch a football team training, you’ll see the players spend hours making simple passes to each other and running back and forth. Most of the players have done this stuff since they were six, but they still practise so that passing and running is natural and easy when they play in a real match. Spending time reminding yourself how to do the basics of maths is absolutely fine. In fact I wish all my students would spend some time on this!

				
					Figure 3-8: Solving 16 – 8 using the adding table.

				

				[image: 9781119974529-fg0308.eps]

				Learning your adding facts

				Luckily, you can break down the adding table a bit. Start with the first column – adding one. You already know how to do that without thinking: you just go to the next number. So you hardly need to learn that column of the table.

				Now look at the last row – adding ten. Adding ten is simple: you just put a one in front of the original number. For example, 2 + 10 = 12. And 7 + 10 = 17. (The exception is 10 + 10 = 20, but you probably know that.)

				If you’re happy to count backwards, you can add nine – just add ten and count back by one. So, to do 6 + 9, you can say ‘6 + 10 is 16. Count back 1 to get 15.’ You can check this idea works with some of the other sums in the adding table.

				So, now you actually only have 28 number facts to learn – but you may wonder how you will learn them.

				I suspect that if you enjoyed sitting in rows at school reciting ‘seven plus one equals eight, seven plus two equals nine . . .’ for hours on end, you probably aren’t reading this chapter. That method is effective . . . but deadly dull.

				My way of teaching makes things a bit more interesting: I want you to play some blackjack:

				 1. Find a pack of cards.

				 2. Deal two cards.

				 3. Find the score of each of the cards. An ace is worth one, and the court cards (jack, queen and king) are all worth ten.

				 4. Add up the scores of the two cards. If you can work out the score in your head without looking at the adding table or counting, pat yourself on the back. If not, write the sum in your notebook to look back at later.

				 5. Go back to Step 2 until you run out of cards.

				Play this card game every day for a week or so. The more you do it, the fewer questions you will need to write down in your book – which means you’re learning. Go you!

				Tackling your take-away facts

				To learn the take-away facts, I need you to play some more blackjack – with a twist (see what I did there?):

				 1. Find a pack of cards.

				 2. Deal three cards – two of them together and one below them.

				 3. Figure out the score of each of the cards. An ace is worth one and the court cards are worth ten each.

				 4. Add up the scores on the first two cards.

				 5. If the third card is smaller than your two-card total above, take away the third card score from the two-card score. If the third card is bigger than your two-card total above, take away the two-card score from the third card score. For example, if you deal 6, 7 and 4, your sums are 6 +7 = 13, and then 13 – 4 = 9. If you deal 2, 3 and a king, your sums are 2 + 3 = 5, and then 10 – 5 = 5.

				 6. If you work out the score in your head without looking at the adding table or counting, pat yourself on the back. If not, write down the sum in your notebook.

				7. Go back to Step 2 until you run out of cards. (You’ll have one left over, so just ignore that one.) Do this subtraction game every day for a week – you’ll quickly get the hang of taking away.

				Increasing your success with flash cards

				I like to use flash cards – little cards with a question or sum on one side and the answer on the back. You can buy ready-made flash cards, find free printable ones online, or make your own out of index cards or cut-up paper.

				Here’s how to use your flash cards to help your adding and taking away sums:

				 1. Shuffle all the flash cards you want to practise.

				 2. Answer the question on the top one.

				 3. Check the answer. If you get it right straight away, put it to one side; if not, put the card to the back of the pile.

				 4. Go back to Step 2 until you’ve put all the cards to one side.

				The neat thing about the flash-card method is that it makes you practise the sums you need to practise more than the ones you know by heart.

				[image: tip.eps] Try working with flash cards against the clock. Seeing how quickly you get through the pack as you practise can be a great motivator.

				What to do when you forget

				Even with all the preparation in the world, you sometimes forget your sums. It happens to me, it’ll happen to you, it happens to Stephen Hawking. Instead of getting upset or frustrated, finding other ways to approach a question is a good idea.

				[image: remember.eps] The best strategy is probably to go back to the two-rulers method or simply count on your fingers. But although these are perfectly good once-in-a-while strategies, you probably don’t want to be doing them every time, otherwise your sums take hours.

				When you forget a sum, write it down in your notebook. Simply writing down the sum and flagging it up as something you’d like to know better helps your brain get hold of the information.

				Don’t beat yourself up about forgetting or making mistakes! Very few people are lucky enough to learn everything perfectly the first time, or even the tenth.

				Super-Size Me: Working with Bigger Numbers

				The sums up to 10 + 10 are so important. Most of the sums you do involve small numbers (checking you haven’t lost a finger in a washing-up accident, figuring out whether you have enough eggs for an omelette – the sums you do without even thinking about them). Importantly, these small-number sums are key building blocks to working with bigger numbers.

				Adding and taking away bigger numbers

				For the purposes of this section, imagine travelling in a country where only three types of banknote are available: £100, £10 and £1.

				In your cash drawer you have £125 – a £100 note, two £10 notes and five £1 notes. You can read the first number of £125 as how many £100s you have, the second number as how many £10s and the third as how many £1s. For your birthday a generous friend gives you £213 to celebrate. He gives you two £100 notes, one £10 note and three £1 notes.

				You had one £100 and have just added two, so now you have 1 + 2 = 3; three £100 notes.

				You can do the same for the £10s: you had two and your friend gave you one, so now you have 2 + 1 = 3; three £10 notes. Likewise you had five £1 notes. Your friend gave you three, so now you have 5 + 3 = 8; eight £1 notes.

				Altogether, you have three £100s, three £10s and eight £1s, making a grand total of £338. Notice how you can just write down the numbers of each note to give you your final answer.

				Taking away uses the same kind of idea. You have £975 to last the month and your landlord asks for rent of £702. In your cash drawer you find nine £100 notes. The landlord wants seven, so you have 9 – 7 = 2 left.

				You have seven £10s. The landlord doesn’t want any of them, so you have 7 – 0 = 7 left.

				And you have five £1 notes, of which you have to give away two, so you have 5 – 2 = 3 left.

				Altogether, that leaves you with £273.

				Figure 3-9 shows how to write out the sums that I describe above.

				
					Figure 3-9: Examples of adding and taking away bigger numbers.

				

				[image: 9781119974529-fg0309.eps]

				[image: remember.eps] Knowing your adding and taking-away facts up to 10 + 10 and 20 – 10 will be extremely useful in this section. If you’re not confident, keep practising – it’ll soon come!

				Following recipes for adding and subtracting

				I have horrible, spidery, scruffy handwriting that means almost nobody can read my rough work. I single-handedly got my school rules about using fountain pens changed because all I could hand in was a mess of smudged inky pages, and my hands turned everything I touched blue. I take a sort of perverse pride in my scruffiness.

				The only thing I deliberately do neatly is laying out big sums. I know that if I get my columns mixed up – my tens mixed up with my hundreds, say – I go disastrously wrong.

				[image: tip.eps] For the sake of your sums, try to keep them neat. Give yourself plenty of space so you don’t mix up columns. Use squared paper if it helps.

				Adding larger numbers

				The basic recipe for adding numbers is to split them up into hundreds, tens and units – or £100 notes, £10 notes and £1 notes – and add each type (or each kind of banknote) separately.

				This is great – as long as you never have more than ten of each type of banknote.

				To deal with this happy situation, you have to carry – or, if you prefer, ‘make change’.

				Imagine you have £9 and someone gives you £3. You know that gives you £12. Perhaps you have 12 £1 notes, or you may have a £10 note and two £1 notes. If you have more than ten of a banknote, you can change ten of them into one banknote of the next value up. Ten £10 notes are the same as one £100 note. Ten £1,000 notes would be the same as one £10,000 note.

				The way we deal with this in a sum is to add a one below the next column to the left, as in Figure 3-10.

				
					Figure 3-10: Adding with a carry. Instead of writing 15 at the bottom of the right-hand column, you carry the 1 and write it below the next column. You then add the 1 in that next column – here, that’s 6 + 2 + 1 = 9.

				

				[image: 9781119974529-fg0310.eps]

				Here’s a recipe for adding big numbers:

				 1. Line up the two numbers you want to add so their ends (the units or £1 notes) are in line, just like in Figure 3-10.

				 2. Add up the right-most column.

				 3. If your total is less than ten, write the total under the column. If the total is ten or more, write the second digit under the column and put a 1 under the next column to the left.

				 4. Go to the next column and add up the numbers – and add 1 if you’ve written ‘1’ below this column.

				 5. Repeat Steps 3–4 until you run out of numbers.

				Subtracting larger numbers

				A similar problem springs up when you try to take away. Say you need to work out 26 – 7. You start by trying to work out 6 – 7, but you can’t do it: if you have six £1 notes, you can’t give seven of them away – you don’t have enough.

				Instead, you take one of your two £10 notes and change it for ten £1s, so you have one £10 note and 16 £1s. You can now take away seven £1s to leave nine £1 notes and the one £10 you didn’t touch – making 19.

				Keeping track of all of that when you write out a sum is pretty hard – which is one of the reasons you need to give yourself plenty of space when you do maths. To show a carry in your take-away sum, here’s what you do:

				 1. Write a small 1 above the number you want to take away from. In the example in Figure 3-11, you end up with a 16. The 1 represents the ten you’ve borrowed from the next column.

				 2. Cross out the number to the left, reduce it by one and write the new number above and to the right.

				 3. Carry on as before.

				
					Figure 3-11: A take-away sum with a borrow. You can’t do 6 – 7, so you borrow a ten from the next column to the left.

				

				[image: 9781119974529-fg0311.eps]

				Borrowing gets tricky when you try to borrow from a number that’s not there – say, in the sum 503 – 6. You want to change a £10 note into £1s so you can do the final column – but there aren’t any £10s.

				The solution is to change one of the £100 notes into ten £10s, and then change one of those £10s into ten £1s – as in Figure 3-12.

				Here’s my recipe for taking away numbers:

				 1. Line up the two numbers you want to take away so their ends (the units or £1 notes) are in line.

				 2. Take away the right-most column. If necessary, borrow a ten from the column to the left and then do the take-away sum.

				 3. Write your answer under the column.

				 4. Go to the next column and repeat Steps 2–3.

				 5. Repeat Steps 2–3 until you run out of numbers.

				
					Figure 3-12: A take-away with a double borrow. You can’t do 3 – 6, and you can’t borrow from the tens because there aren’t any. You create some tens by borrowing from the hundreds, and then borrow from one of those newly created tens.

				

				[image: 9781119974529-fg0312.eps]

				Going Backwards with Negative Numbers

				In most of this chapter – and most of this book – I talk about positive numbers, or numbers bigger than zero. But things also happen below zero.

				Negative numbers (sometimes called minus numbers) are numbers that are below zero. For example, you get the number –3 (‘negative three’ or ‘minus three’) when you take three away from nothing: a temperature of –3 degrees is three degrees below zero.

				Take a look at the number line that I describe earlier in this chapter. You see that I have chopped a bit off it. The number line actually carries on forever in both directions – to the right, the numbers get bigger; to the left, the numbers become negative, as in Figure 3-13.

				The interesting – by which I mean slightly difficult – thing with negative numbers is the bigger the number looks, the smaller it actually is. If you go outside in –10 degree weather, you get colder than if you go out in –5 degree weather, even though the number ten looks bigger than the number five.

				
					Figure 3-13: The number line, including negatives.

				

				[image: 9781119974529-fg0313.eps]

				The negative sign turns things around – so what looks bigger is actually smaller. Negative numbers are always smaller than positive numbers.

				You won’t need to do too much maths with negative numbers in day-to-day life, but here are some contexts where you may meet them:

				[image: check.png] Temperatures: Temperatures are by far the most common reason you use negative numbers in day-to-day life. At zero degrees Celsius, water freezes and things get frosty. As the temperature gets colder, the frost gets worse and the number gets bigger.

				 Last night, where I live, the temperature dropped to –3 degrees. But that’s not as cold as things got when I lived in Montana – one night there, the temperature dropped to –35 degrees, so cold I had to install a heater in my car engine to stop it freezing solid. A typical freezer has a temperature of about –20 degrees, which is warmer than the Montana winter but cooler than the British one.

				[image: check.png] Goal differences: You find negative numbers in football league tables. A team’s goal difference is how many more goals it scores than it concedes. A team towards the bottom of the league usually concedes more goals than it scores, so the team has a negative goal difference – the bigger the negative number, the worse the team is doing, so –30 is a worse goal difference than –5, and both are worse than a goal difference of 1.

				[image: check.png] Money: You may see ‘less than no money’ written as a negative number. When my bank balance drops below zero and I am overdrawn, my statement shows my balance as a negative number. The bigger the negative number, the worse my finances: a balance of –£500 (£500 overdrawn) is worse than a balance of –£50 (£50 pounds overdrawn), and both are worse than a balance of £1 (£1 in credit).

				[image: check.png] Changes: When a number decreases over time, you may see it written as a negative change. For example, if house prices in a particular area go down by 2 per cent, you may see this written as ‘–2%’ rather than ‘2 per cent down’. A price change of –10% is worse for the seller than a change of –5%, and both are worse than no change (0%) or a small increase (1%).
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