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1 








Is 








fairn 








ess 








alwa 








ys 








equa 








l? 








Making 








fair 








judgments 








is 








easier 








if 








we 








understand 








a 








variety 








of 








numeric 








systems 








and 








forms. 








Factual: 








How 








do 








we 








express 








quantities? 








What 








forms 








can 








we 








use 








to 








visualize 








proportions/ 








parts? 








When 








do 








we 








need 








common 








denominators 








? 








Conceptual: 








Does 








order 








matter? 








Can 








you 








ever 








have 








less 








than 








nothing? 








How 








do 








we 








divide 








something 








that 








was 








already 








divided? 








Do 








different 








forms 








lead 








to 








different 








solutions? 








Debatable: 








Can 








inequality 








ever 








be 








fair? 








Is 








fairness 








always 








equal? 








Are 








real-life 








numbers 








commonly 








whole 








numbers? 








Is 








there 








really 








such 








a 








thing 








as 








subtraction? 








Or 








multiplication? 








Now 








share 








and 








compare 








your 








thoughts 








and 








ideas 








with 








your 








partner, 








or 








with 








the 








whole 








class. 








CONSIDER 








THESE 








QUESTIONS 








: 








Reflect 








on 








what 








you 








already 








know 








about: 








• 








how 








to 








plot 








positive 








numbers 








on 








number 








lines 








• 








the 








place 








value 








system 








• 








how 








to 








find 








the 








Least 








Common 








Multiple 








(LCM) 








and 








Highest 








Common 








Factor 








(HCF) 








of 








two 








or 








more 








numbers 








• 








how 








to 








identify 








and 








calculate 








squares 








and 








square 








roots 








• 








how 








to 








add, 








subtract, 








multiply 








and 








divide 








whole 








numbers 








without 








a 








calculator 








• 








how 








to 








divide 








a 








whole 








into 








parts 








using 








diagrams, 








fractions, 








decimals, 








percentages, 








grids, 








etc. 








PRIOR 








KNOWLED 








GE 








IN 








THIS 








CHAPTER, 








WE 








WILL 








… 








■ 








■ 








Find 








out 








how 








to 








classify 








numbers 








in 








their 








various 








systems 








based 








on 








their 








form, 








the 








universal 








order 








of 








performing 








mathematical 








operations 








in 








an 








expression 








and 








how 








to 








convert 








between 








fractions, 








decimals 








and percentage 








s. 








■ 








■ 








Explore 








various 








applications 








of 








fractions 








and 








patterns 








in 








the 








decimal system 








. 








■ 








■ 








Take 








action 








by 








raising 








awareness 








of 








companies 








which 








donate 








percentages 








or 








fixed 








amounts 








of 








their 








proceeds 








to 








charities 








(Toms, 








Love 








Crunch, 








Rockin’ 








Baby, 








etc.) 








and 








making 








informed 








choices 








about 








which 








charitable 








endeavours 








to 








support. 








How to use 








this book 








Welcome to Hodder Education’s 








MYP by Concept 



series! Each chapter 








is designed to lead you through 








an 



inquiry 



into the concepts of 








mathematics and how they interact in 








real-life global contexts. 








Each chapter is framed with a 



Key concept 



and a 








Related concept 



and is set in a 



Global context. 








The 



Statement of Inquiry 



provides 








the framework for this inquiry, and 








the 



Inquiry questions 



then lead us 








through the exploration as they are 








developed through each chapter. 








Key WORDS 



are included to give you access 








vocabulary for the topic. 



Glossary 



terms are 








highlighted and, where applicable, 



search terms 








are given to encourage independent learning and 








research skills. 








KEY WORDS 








As you explore, activities suggest ways to learn through 








action. 








■ 








■ 



Activities are designed to develop your 








Approaches to Learning 



(ATL) skills. 








■ 








■ 



ATL 








■ 








◆ 



Some activities are 



formative 



as they allow you 








to practise certain of the MYP Mathematics 








Assessment Objectives. 



Other activities can 








be used by you or your teachers to assess 








your achievement against all parts of an 








assessment criteria. 








■ 








◆ 



Assessment opportunities in 








this chapter: 








Detailed information or explanation of 








certain points is given whenever necessary. 








Key Approaches to Learning skills for MYP 








Mathematics are highlighted whenever we 








encounter them. 








Worked examples and practice questions are given in 








colour-coded boxes to show the level of difficulty: 








Problem 








Complex 








Challenging 

















1 








Is 








fairness 








always 








equal? 








3 








Numerical 








and 








abstract 








reasoning 








    








■ 








Critical-thinkin 








g 








skills 








    








■ 








Creative-think 








ing 








skills 








    








■ 








Transfer 








skills 








    








■ 








These 








Approaches 








to 








Learning 








(ATL) 








skills 








will 








be 








useful 








… 








    








● 








Caring 








– 








We 








show 








empathy, 








compassion 








and 








respect. 








We 








have 








a 








commitment 








to 








service, 








and 








we 








act 








to 








make 








a 








positive 








difference 








in 








the 








lives 








of 








others 








and 








in 








the 








world 








around 








us. 








    








● 








We 








will 








reflect 








on 








this 








learner 








profile attrib 








ute 








… 








    








◆ 








Criterion A: 








Knowing 








and 








understanding 








    








◆ 








Criterion B: 








Investigating 








patterns 








    








◆ 








Criterion C: 








Communicatin 








g 








    








◆ 








Criterion D: 








Applying 








mathematics 








in 








real-life 








contexts 








    








◆ 








Assessment 








opportuniti 








es 








in 








this chapter 








: 








debt 








difference 








negative 








per 








cent 








proportion 








sum 








KEY 








WORDS 








THINK-PA 








IR-SHARE 








Give 








examples 








of 








real-world 








situations 








in 








which 








you 








might 








need: 








    








● 








regular 








counting 








numbers 








from 








1 








onwards 








    








● 








the 








number 








‘0’ 








    








● 








a 








negative 








number 








    








● 








a 








fraction 








    








● 








a 








decimal. 








Group 








A 








Group 








B 








Group 








C 








Group 








D 








Country 








W 








D 








L 








GD 








Pts 








Country 








W 








D 








L 








GD 








Pts 








Country 








W 








D 








L 








GD 








Pts 








Country 








W 








D 








L 








GD 








Pts 








7 








NED 








3 








0 








0 








7 








9 








COL 








3 








0 








0 








7 








9 








CRC 








2 








1 








0 








3 








7 








MEX 








2 








1 








0 








3 








7 








CHI 








2 








0 








1 








2 








6 








GRE 








1 








1 








1 








–2 








4 








URU 








2 








0 








1 








0 








6 








3 








SPA 








1 








0 








2 








–3 








3 








CIV 








1 








0 








2 








–1 








3 








ITA 








1 








0 








2 








–1 








3 








BRZ 








2 








1 








0 








5 








CRO 








1 








0 








2 








0 








CMR 








0 








0 








3 








–8 








0 








AUS 








0 








0 








3 








–6 








0 








JPN 








0 








1 








2 








–4 








1 








ENG 








0 








1 








2 








–2 








1 








World 








Cup 








Brazil 








2014 








W 








n 








i 








w 








– 








D 








– 








draw 








L 








– 








lose 








GD 








e 








c 








n 








e 








r 








e 








f 








f 








i 








d 








l 








a 








o 








g 








– 








Pts 








– 








points 








We have incorporated Visible Thinking – ideas, 








framework, protocol and thinking routines – from 








Project Zero at the Harvard Graduate School of 








Education into many of our activities. You are 








prompted to consider your conceptual understanding 








in a variety of activities throughout each chapter. 








Finally, at the end of each chapter, you are asked 








to reflect back on what you have learned with our 








Reflection table, 



maybe to think of new questions 








brought to light by your learning. 








Use this table to reflect on your own learning in this 








chapter. 








Questions we asked Answers we found Any further 








questions now? 








Factual 








Conceptual 








Debatable 








Approaches to 








Learning you used 








in this chapter: 








Description – what 








new skills did you 








learn? 








How well did 








you master the 








skills? 








Novice 








Learner 








Practitioner 








Expert 








Communication 








skills 








Critical-thinking 








skills 








Transfer skills 








Learner profile 








attribute(s) 








Reflect on the importance of this 








attribute for your learning in this chapter. 








Knowledgeable 








In some of the Activities, we provide Hints to help you work 








on the assignment. This also introduces you to the new Hint 








feature in the on-screen assessment in MYP5. 








HintHint 








    








! 



While the book provides opportunities for action 








and plenty of content to enrich the conceptual 








relationships, you must be an active part of 








this process. Guidance is given to help you with 








your own research, including how to carry out 








research, how to make change in the world 








informed by Mathematics, and how to link and 








develop your study of Mathematics to the global 








issues in our twenty-first century world. 








! 



Take action 








    ● 



Each chapter has an 



IB learner profile 



attribute 








as its theme, and you are encouraged to 








reflect on these too. We have explored the 








learner profile further with our feature, Meet a 








mathematician. 








    ● 



We will reflect on this learner 








profile attribute … 








Like any other subject, mathematics is just one 








part of our bigger picture of the world. Links to 








other subjects are discussed. 








    ▼ 



Links to: 








Each chapter covers one of the four branches of 








mathematics identified in the MYP Mathematics 








skills framework. 
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Form 








Equivalence; Systems 








Fairness and development 








1 










Is fairness always equal? 










Making 



fair 



judgments is 








easier if we understand a 








variety of numeric 



systems 








and 



forms. 








Factual: 



How do we express 








quantities? What forms can we 








use to visualize proportions/ 








parts? When do we need 








common denominators? 








Conceptual: 



Does order matter? 








Can you ever have less than 








nothing? How do we divide 








something that was already 








divided? Do different forms 








lead to different solutions? 








Debatable: 



Can inequality ever 








be fair? Is fairness always equal? 








Are real-life numbers commonly 








whole numbers? Is there really 








such a thing as subtraction? Or 








multiplication? 








Now 



share and compare 



your 








thoughts and ideas with your 








partner, or with the whole class. 








CONSIDER THESE 








QUESTIONS: 








Reflect on what you already know about: 








• how to plot positive numbers on number lines 








• the place value system 








• how to find the Least Common Multiple (LCM) and Highest 








Common Factor (HCF) of two or more numbers 








• how to identify and calculate squares and square roots 








• how to add, subtract, multiply and divide whole numbers without 








a calculator 








• how to divide a whole into parts using diagrams, fractions, 








decimals, percentages, grids, etc. 








PRIOR KNOWLEDGE 








IN THIS CHAPTER, WE WILL … 










Find out 



how to classify numbers in their various systems based on 










their form, the universal order of performing mathematical operations 








in an expression and how to convert between fractions, decimals 








and percentages. 










Explore 



various applications of fractions and patterns in the 










decimal system. 










Take action 



by raising awareness of companies which donate percentages 










or fixed amounts of their proceeds to charities (Toms, Love Crunch, 








Rockin’ Baby, etc.) and making informed choices about which charitable 








endeavours to support. 
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Numerical and abstract reasoning 










■ 



Critical-thinking skills 








■ 



Creative-thinking skills 








■ 



Transfer skills 











    








■ 



These Approaches to Learning (ATL) 








skills will be useful … 










● 



Caring 



– We show empathy, compassion and 










respect. We have a commitment to service, and 








we act to make a positive difference in the lives 








of others and in the world around us. 








● 



We will reflect on this learner 








profile attribute … 










◆ 



Criterion A: 



Knowing and understanding 








◆ 



Criterion B: 



Investigating patterns 








◆ 



Criterion C: 



Communicating 








◆ 



Criterion D: 



Applying mathematics in real-life 











contexts 








◆ 



Assessment opportunities in 








this chapter: 








debt 








difference 








negative 








per cent 








proportion 








sum 








KEY WORDS 








THINK-PAIR-SHARE 








Give examples of real-world situations in which 








you might need: 










regular counting numbers from 1 onwards 








the number ‘0’ 








a negative number 








a fraction 








a decimal. 











Group A 








Group B 








Group C 








Group D 








Country W D L GD Pts 








Country W D L GD Pts Country W D L GD Pts Country W D L GD Pts 








7 








NED 3 0 0 7 



9 








COL 3 0 0 7 



9 








CRC 2 1 0 3 



7 








MEX 2 1 0 3 



7 








CHI 2 0 1 2 



6 








GRE 1 1 1 –2 



4 








URU 2 0 1 0 



6 








3 








SPA 1 0 2 –3 



3 








CIV 1 0 2 –1 



3 








ITA 1 0 2 –1 



3 








BRZ 2 1 0 5 








CRO 1 0 2 0 








CMR 0 0 3 –8 



0 








AUS 0 0 3 –6 



0 








JPN 0 1 2 –4 



1 








ENG 0 1 2 –2 



1 








World Cup Brazil 2014 








W 








n 








i 








w 








– 








D 



– draw 



L 



– lose 








GD 








e c n e r e f f i d l a o g – 








Pts 



– points 
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How do we express 








quantities? 








NUMBERS 








To say that numbers are used everywhere is not news. We don’t, 








however, use all 



types 



of numbers all the time. It helps to 



classify 








numbers into various ‘families’ or 



systems 



and then choose the 








system that’s most useful for the situation. 










Natural numbers 



– These are the numbers you learned as a 










child, possibly from children’s programmes and apps. They are 








generally used for situations like 



counting whole 



objects. 










Whole numbers 



– As you got older, you realized that 










sometimes you have 



nothing, 



and you need a symbol to 








represent that too! Whole numbers are just natural numbers 








with zero included in the list. 










Integers 



– When can a number be less than zero? When you 











found that what you did during the day was affected by very 








cold temperatures, you were exposed to 



negative numbers. 








Integers include 



all whole numbers, both positive and 








negative. 










Rational numbers 



– Eventually, you began to learn about 











sharing. It is likely that this started by halving a treat with a 








friend or sibling. This would be your first use of a 



fraction. 








You may have also seen prices expressed with 



decimals 



to 








indicate values that were between whole numbers. 



Rational 








numbers 



include all 



integers and everything in between. 










Irrational numbers 



are any numbers which can’t be 










expressed as a ratio (including as a fraction) and whose 








decimal never ends. Sometimes, they can be expressed as 








a square root (like root 2, 



√2), 



or even by a symbol (like 



π). 








But if you convert them to a decimal, you will always have a 








never-ending string of 



non-recurring numbers. 










■ 



Who taught you to 










count? Many children 








had the help of Sesame 








Street’s Count von 








Count! 








THINK-PAIR-SHARE 








There are three different number systems being used on 








pages 2 and 3. Can you find them? 








EXTENSION 








Can you 



identify 



any other number systems beyond 








those presented in this chapter? Search on the 








internet: 



number systems beyond rationals, number 








systems around the world 



and 



number systems 








throughout history. 












■ 



A doughnut, or a symbol?












■ 



Measuring cups use













fractions and money 








uses decimals – all 








rational numbers! 










■ 



The number



π 



(pi) is a non-recurring 










decimal: there is no pattern in the digits and 








there is no end! 








$ 












■ 



A thermometer shows












positive and negative 








integers 

















1 Is fairness always equal? 








5 








ACTIVITY: Timeline of number knowledge 










■ 



Transfer skills: Inquire in different contexts to 










gain a different perspective 










■ 



ATL 











Draw 



a timeline from birth to your current age and 








label 



the approximate ages at which you: 










● 



were able to recognize numbers when you 











saw them 










● 



were able to count to 10 












● 



were able to count to larger numbers 













understood what zero means 








first heard of negative numbers 








first understood what is meant by a fraction or 











a decimal. 








People’s natural development of the understanding 








of numbers, your own included, takes the same 








course as the historical development of number 








systems. Just when you thought you knew your 








numbers, you realized you needed a new kind of 








number and learned about it! 








ACTIVITY: Number systems 










■ 



Communication skills: Use and interpret a range of discipline-specific terms and symbols 












■ 



ATL 











$ 








$ 








Rational 








Integers 








Irrational 








Real numbers 








Whole numbers 








Natural/Counting 










■ 



Modelling how the number systems relate to each other










1 



Here is a set of numbers in a variety of different 








forms. Where could you place them on the 








diagram above to indicate which system they 








belong to? Could they belong to multiple sets? 








a) 



–1 








b) 



2.8 








c) 



0 








d) 



√2 








e) 



√49 








2 



How could you use Russian 








babushka nesting dolls 








like those shown in the 








photograph to model the 








various number systems? 










In this activity you have practised skills that are 










assessed using Criterion C: Communicating. 








Assessment opportunities 
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Can you ever have less 








than nothing? 








DISCUSS 








Reflect briefly on your learning about number sets. Why do we need 








to be able to count below zero? 



Discuss 



what it means to be 



less 








than zero 



in each of the situations listed here: 










● 



in an elevator 













● 



when measuring temperature 













● 



at height or altitude 













● 



counting money 













● 



playing sports – think about 











goal difference or points 








difference 










● 



time remaining (such as 











on iTunes). 










Which is the bigger number? People 








often see a pair of numbers such as 








–8 and 2, and refer to –8 as the bigger 








number. Though the digit 8 is bigger 








than the digit 2, the fact that the 8 is 








negative makes it much smaller 








than 2. Think about this … who has 








more money – someone with $–8 or 








someone with $2? 








Hint 











ADDING WITH NEGATIVE NUMBERS 








Suppose you owe a friend $5 for buying your lunch yesterday. You have 








–5 dollars. At home, you find you have $16 in your wallet. How much 








money will you have after you pay your friend back? 








–5 (yesterday’s loan) + (+16) (money in wallet) 








There are a few ways to approach a question like –5 + (+16), which we will 








look at next. 








1. Using a number line 








When adding integers using a number line, all we need to remember 








is that, if we are adding a negative, we move left, and when adding a 








positive we move right. 








+ 








–5 








–4 








–3 








–2 








–1 








0 








1 








2 








3 








4 








5 








_ 








The diagram below shows how to 



apply 



the number-line method to our 








problem: adding –5 and +16. 








+ 








–5 –4 –3 –2 –1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 








End here 








Start here 








16 to the right 








2. Battle of the blobs 








–5 + 








+16 








Each angry blue blob represents 








a negative and each happy red 








blob is a positive. When two blobs 








of opposite sides or colours get 








together in battle, they destroy 








each other – or ‘cancel out’. They 








will both disappear. After a battle 








of blobs, only one side is left 








standing (this can be either the 








positive or negative side). We count 








up the remaining blobs, and there 








is our answer! 








The diagram below shows how to 








apply 



this method to our problem. 








–5 + 








+16 
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Blobs taking too long to draw? Try using squares and circles, 








noughts and crosses, or blue dots and red dots. You could devise 








your own quicker drawing system for ‘battle of the blobs’. 











Hint 








Our bodies produce Y-shaped antibodies that bind 








to bacteria or viruses – ‘cancelling them out’ to 








keep us healthy. 










▼ 



Links to: Sciences 










3. Adding integers song 








When in doubt and you need an easy way out … there 








is a song which tells you nothing about the reasoning 








but helps you answer the question! Search online for 








‘Row, row, row your boat’ mathematics song. 








Same signs add and keep 








Different signs subtract 








Take the sign of the bigger number 








Then you’ll be exact. 








If adding two positives or two negatives, the sign will stay 








the same, and you need only add the digits together. 








If adding quantities with opposite signs, subtract the 








smaller quantity from the larger one and … 








Your answer will be negative if the bigger quantity is 








negative, and positive if the bigger quantity is positive. 








How will this work with our problem? 








Same signs add and keep 








Different signs subtract 








Take the sign of the bigger number 








There is a –5 and a +16. The signs are not the same, so we 








continue ... 








OK, so we subtract 16 – 5 = 11 








16 is bigger than 5, and 16 is positive, so our answer will 








be positive. 








The answer is +11. 








ACTIVITY: Adding with 








negative numbers 










Communication skills: Reading, writing and 










using language to communicate information 










Critical-thinking skills: Consider ideas from 










multiple perspectives, use models and 








simulations to explore complex systems 










ATL 










What if, instead of finding money in your wallet, 








you owed your friend $5 for lunch and then had 








to 



borrow 



$16 for a taxi ride home? 








Work out how much you owe using the following 








methods: 










number line 








battle of the blobs 








song. 













In this activity you have practised skills that 










are assessed using Criterion A: Knowing 








and understanding, and Criterion C: 








Communicating. 








Assessment opportunities 
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SUBTRACTING POSITIVE 








NUMBERS 








WHAT MAKES YOU SAY THAT? 








Can all three methods work in just the same way 








when subtracting a positive number? Use –4 – (+1) 








to 



justify 



your response. 










Subtracting a positive number means we have lost a 








happy red blob before battle – it converted to the blues! 










Hint 








+ 








–7 –6 –5 –4 –3 2 1 0 –1 








_ 








Subtract 








Add 








Look at the diagram above. Did you notice that 








the sum –4 – 1 would 



yield 



an equal result? This 








is because 1 and +1 are actually the same number, 








so subtracting 1 is the same as subtracting +1. 








We rarely include the ‘+’ when we write positive 








numbers – it is simply assumed. 








SUBTRACTING NEGATIVE 








NUMBERS 








If you owe someone $20, you have –$20. Suppose 








your grandmother takes pity on you and gives you the 








$20. This can be written as: 








–$20 (what you owe) + $20 (what your grandma 








gives you) = $0 (what you actually have) 








Another way to look at this is that your grandmother 








took away your debt. 



In other words: 








–$20 – (–$20) 








When you take away an amount equal to your debt, 








you are left with zero. 








your debt 








your debt 








take away 








ADDING LARGER NEGATIVE 








NUMBERS 








Number lines are a great way to understand the 








relationship between positive and negative numbers, 








but they are limiting when you get into larger numbers. 








For example, consider this sum: 








–350 + 210 








You would need a long number line to solve it! But we 








can still use either of the other two methods. 








Battle of the blobs 








Although it would be time-consuming to draw all of 








these blobs, we know that 210 of them will cancel 








out. How can we figure out how many would be left, 








without drawing every blob? We can use a table. 








Positives 








Negatives 








210 








350 








Cancel out 210 








Cancel out 210 








Left with 0 








Left with 350 – 210 








= 140 








So our final answer would be –140. 








Adding integers song 








Using the lyrics of the integers song: 










■ 



The signs are different, so we will subtract. 








■ 



350 is a larger number than 210, so we can use 











the sign of ‘350’, which is negative. 










■ 



350 – 210 = 140 








■ 



Final answer: –140. 
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Since we are starting with 13 red blobs and no blue 








blobs, the reds have nobody to fight and there is 








nothing to cancel out. Since there are no blue blobs 








to be taken away (subtracted), we gain a new red for 








each negative we would have otherwise destroyed and 








cancelled. We gain 27 positives and we are left with 








40 red. 








13 








–(–27) 








= 40 








There are no 








negatives to 








fight, so instead 








we add positives. 








To bracket or not to bracket? 








When first introduced to integers, it is common 








to be puzzled about when to use brackets with 








positive and negative signs. The general rule is 








this: we can’t write two 



operations 



(+, –, ×, ÷) 








next to one another as this is confusing. An 








expression such as 3 – (–10) has two ‘–’ symbols, 








but only the first is an operation. The second 








is a negative sign. To minimize confusion, we 








can combine the two symbols to give a single 








operator, so there is no need for brackets. 








Summary 








When a question has an operation (such as +, –, 








× or ÷) next to a positive or negative sign (usually 








with brackets), you should combine these into one 








operation. Use these rules: 








• If the operation and the sign are the same, they 








combine to give a ‘+’. 








• If the operation and the sign are different, they 








combine to give a ‘–’. 








4 + (+5) = 4 + 5 (we don’t normally write a ‘+’ in front of a 








positive number, it is 



implied 



(assumed)) 








4 – (–5) = 4 + 5 








4 + (–5) = 4 – 5 (think of this as adding debt to a positive 








amount – adding debt means taking away money) 








4 – (–5) = 4 + 5 (think of this as receiving a refund – you 








already had $4 and received a refund of $5, bringing you 








to $9) 








EXTENSION 








A mathematician might say that there is no 








such thing as subtraction. How can you use 








what you know about negative numbers to 








justify 



this statement? 








So if –$20 + $20 = $0 and –$20 – (–$20) = $0, we can 








conclude that 



subtracting a negative number is 








the same as adding the positive version of that 








number. 








Now consider that 13 – (–27) is the same as 13 + 27, 








which is 40. The diagram shows how our blob friends 








handle this. 
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DIVISION WITH INTEGERS 








The same rules apply to division with integers as for 








multiplication. First, ignore the signs and 



determine 








the quotient, then 



determine 



the sign of your final 








answer, remembering that same signs give a positive 








and different signs give a negative result. But 



never 








use this rule for addition and subtraction! 








Let’s look at an example: 








(–56) ÷ 7 








Note that the numbers in this calculation have opposite 








signs. 








(−56) ÷ 7 = –8 








(7 × 8 = 56; 7 × (–8) = –56) 








Summary 








Addition/subtraction 








Number line 








Plot first number, 








move right to 








add and left to 








subtract. 








Battle of the 








blobs 








Cancel out one- 








for-one. Who is 








left standing? 








Song 








Same signs add 








and keep … 








Multiplication/division 








Perform 








operation, then 








choose sign 








Opposite signs 








give a negative 








answer; same 








signs give a 








positive answer 








MULTIPLICATION WITH INTEGERS 








To multiply integers, first 



determine 



the 



product 








of the digits and then 



determine 



whether the sign 








will be positive or negative. 








ACTIVITY: Visual multiplication 








of integers or ‘extending 








your blob understanding’ 










■ 



Transfer skills: Using skills and knowledge in 










multiple contexts 










■ 



ATL 











Use the blobs to 



show 



why 4 × 3 is 12. 










Remember that this calculation can be interpreted as 








‘3 groups of 4’ or ‘4 groups of 3’. 










Hint 








Now use a diagram to depict –4 × 3. How many 








blobs do you have, and what colour are they? 








Use your calculator to solve: 








6 × (–3) 








–6 × (–3) 








6 × 3 








6 × (–3) 








Can you come up with a general rule about 








multiplying two numbers with the same sign, or 








two numbers with different signs? 



Justify 



your 








response. 










◆ 



In this activity you have practised skills that 











are assessed using Criterion B: Investigating 








patterns. 








◆ 



Assessment opportunities 








In mathematics, a number in front of a set of 








brackets indicates multiplication. For example: 








• ‘three groups of water bottles’ can be written 








as 3(water bottles). 








• ‘three times five’ can be written as 3(5) or (3)(5). 








• ‘three times (1 + 4)’ can be written as 3(1 + 4) 








or (3)(1 + 4). 








PRACTICE EXERCISE 








Calculate: 








1 



–4 × 4 (the signs are opposite) 








2 



–5 × (–10) (the signs are the same) 








3 



12 × (–1) 








4 



9 × (–7) 








5 



(–2)(3)(–8) 








6 



(–6)2 
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USING SYMBOLS TO REPRESENT 








ACTIONS 








You will already be familiar with adding, subtracting, 








multiplying and dividing, as well as with many other 








mathematical actions. These actions are called 








operations, 



as we saw on page 9, and can be 








represented by a symbol such as + or ×. 








An interesting mathematical symbol, commonly shown 








as an exclamation mark ‘!’, is called a 



factorial. 



The 








table shows you what to do if you see this symbol 








placed after a number. 








Factorial 








What this means 








in symbols 








What this means 








in words 








= 








3! 








3 × 2 × 1 








Multiply all the 








natural numbers 








from 3 down to 1 








= 6 








4! 








4 × 3 × 2 × 1 








Multiply all the 








natural numbers 








from 4 down to 1 








= 24 
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