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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 you 








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 Criteria . 



Other activities can 








be used by you or your teachers to assess 








your achievement against all strands of an 








Assessment Criterion . 










       








◆ 



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 








Unfamiliar 










Mathematics 








for 








the 








IB 








MYP 








2: 








by 








Concept 








2 








Relationship 








s 








Change; 








Simplificatio 








n 








Globalizatio 








n 








and 








sustainabilit 








y 








1 








Wha 








t 








really 








mak 








es 








the 








worl 








d 








go 








roun 








d? 








Financial, 








personal 








and 








economic 








change 








can 








be 








understood 








and 








simplified 








using 








proportional 








relationships 








like 








ratios 








and percenta 








ges. 








Factual: 








How 








do 








we 








convert 








fractions 








to 








decimals, 








and 








vice 








versa? 








What 








is 








the 








difference 








between 








percentage 








of 








and 








percentage 








off? 








What 








is 








a 








ratio? 








How 








do 








we 








reason 








with ratios? 








Conceptual: 








What 








is 








the 








relationship 








between 








fractions 








and 








decimals? 








How 








do 








we 








simplify 








a 








ratio? 








How 








do 








we 








share 








quantities 








in 








a 








given 








ratio? 








Can 








ratios 








shed 








light 








on 








problems? 








Debatable: 








What 








is 








the 








best 








way 








to 








find 








the 








percentage 








of 








something? 








Can 








percentages 








go 








over 








100%? 








Does 








money 








make 








the 








world 








go 








round? 








Is 








money 








good 








or 








bad, 








neither 








or 








both? 








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 








decimals 








and 








fractions 








are 








defined 








• 








how 








to 








add, 








subtract, 








multiply, 








and 








divide 








decimals 








and 








fractions 








• 








how 








to 








convert 








fractions 








into 








decimals 








• 








how 








to 








convert 








decimals 








into 








fractions 








• 








what 








a 








percentage 








is 








and 








how 








to 








find 








percentages 








of 








quantities. 








PRIOR 








KNOWLED 








GE 








IN 








THIS 








CHAPTER, 








WE 








WILL 








… 










       








■ 








Find 








out 








how 








and 








why 








ratios 








and 








percentages 








help 








us 








when 








dealing 








with 








food 








or 








money. 










       








■ 








Explore 








the 








role 








of 








dividing 








and 








finding 








parts 








of 








a 








whole. 










       








■ 








Take 








action 








by 








analysing 








the 








contents 








and 








proportions 








to 








help 








us 








make 








better 








and 








more 








informed 








decisions. 

















1 








What 








really 








makes 








the 








world 








go 








round? 








3 








Numerical 








and 








abstract 








reasoning 










       








■ 








Creative-think 








ing 








skills 










       








■ 








Communicatio 








n 








skills 










       








■ 








Transfer 








skills 










       








■ 








Information 








literacy 








skills 










       








■ 








These 








Approaches 








to 








Learning 








(ATL) 








skills 








will 








be useful 








… 










       








● 








Knowledgea 








ble 








– 








We 








develop 








and 








use 








conceptual 








understanding 








, 








exploring 








knowledge 








across 








a 








range 








of 








disciplines. 








We 








engage 








with 








issues 








and 








ideas 








that 








have 








local 








and 








global 








significance. 










       








● 








Communicato 








r 








– 








We 








express 








ourselves 








confidently 








and 








creatively 








in 








more 








than 








one 








language 








and 








in 








many 








ways. 








We 








collaborate 








effectively, 








listening 








carefully 








to 








the 








perspectives 








of 








other 








individuals 








and 








groups. 










       








● 








We 








will 








reflect 








on 








these 








Learner 








Profile 








attributes 








… 










       








◆ 








Criterion 








A: 








Knowing 








and 








understanding 










       








◆ 








Criterion 








B: 








Investigating 








patterns 










       








◆ 








Criterion 








C: 








Communicatin 








g 










       








◆ 








Criterion 








D: 








Applying 








mathematics 








in 








real-world 








contexts 










       








◆ 








Assessment 








opportunitie 








s 








in 








this chapter 








: 








THINK-PA 








IR-SHARE 








Muffins 








2 








medium 








eggs 








125 








mL 








oil 








250 








mL 








milk 








200 








g 








sugar 








400 








g 








self-raising 








flour 








(or 








same 








quantity 








plain 








flour 








and 








3 








tsp 








baking 








powder) 








1 








tsp 








salt 








100 








g 








chocolate 








chips, 








nuts 








or 








dried 








fruit 








Makes 








approximately 








20 








muffins. 








1. 








Beat 








eggs 








lightly 








and 








add 








the 








oil 








and 








milk. 








Mix 








sugar 








in 








and 








add 








the 








flour 








and 








salt. 








Mix 








until 








smooth. 








Stir 








in 








the 








chocolate 








chips 








or 








dried 








fruit, 








if 








required. 








2. 








Fill 








muffin 








cases 








two-thirds 








full. 








Place 








muffins 








into 








a 








pre-heated 








oven 








(200 








°C) 








for 








20 








to 








25 








minutes 








approximately. 








Cool 








and 








enjoy. 








Recipe 








The 








image 








shows 








a 








recipe 








for 








simple 








muffins. 








The 








recipe 








makes 








approximately 








20 








muffins 








but 








doesn’t 








say 








for 








how 








many 








people. 








How 








many 








muffins 








would 








make 








a 








suitable 








serving 








for 








each 








person? 








Is 








it 








a 








healthy 








recipe? 








How 








inclusive 








is 








this 








recipe? 








What 








if 








we 








wanted 








to 








make 








enough 








for 








the 








whole 








class? 








Or 








for 








your 








family? 








What 








other 








mathematical 








ideas 








are 








used 








in 








this 








recipe? 








How 








would 








your 








prior 








knowledge 








help 








you 








to 








solve 








these 








questions? 








decrease 








growth 








increase 








interest 








portion 








precise 








proportion 








scale 








whole 








KEY 








WORDS 








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 








Learner Profile 








attribute(s) 








Reflect on the importance of this 








attribute for your learning in this chapter. 








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. 








Hint 










       








! 



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 changes 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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2 








Relationships 








Change; Simplification 








Globalization and sustainability 








1 





What really makes the 








world go round? 








Financial, personal and 








economic change 



can be 








understood and 



simplified 








using proportional 








relationships 



like ratios 








and percentages. 








Factual: 



How do we convert 








fractions to decimals, and vice 








versa? What is the difference 








between percentage 



of 



and 








percentage 



off? 



What is a ratio? 








How do we reason with ratios? 








Conceptual: 



What is the 








relationship between fractions 








and decimals? How do we 








simplify a ratio? How do we 








share quantities in a given 








ratio? Can ratios shed light on 








problems? 








Debatable: 



What is the best 








way to find the percentage of 








something? Can percentages go 








over 100%? Does money make 








the world go round? Is money 








good or bad, neither or both? 








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 decimals and fractions are defined 








• how to add, subtract, multiply, and divide decimals and fractions 








• how to convert fractions into decimals 








• how to convert decimals into fractions 








• what a percentage is and how to find percentages of quantities. 








PRIOR KNOWLEDGE 








IN THIS CHAPTER, WE WILL … 










■ 



Find out 



how and why ratios and percentages help us when dealing with 









food or money. 










■ 



Explore 



the role of dividing and finding parts of a whole. 











■ 



Take action 



by analysing the contents and proportions to help us make 









better and more informed decisions. 

















1   What really makes the world go round? 








3 








Numerical and abstract reasoning 










       








■ 



Creative-thinking skills 











       








■ 



Communication skills 











       








■ 



Transfer skills 











       








■ 



Information literacy skills 











       








■ 



These Approaches to 









Learning (ATL) skills 








will be useful … 










       








● 



Knowledgeable 



– We 








develop and use conceptual 








understanding, exploring 








knowledge across a range of 








disciplines. We engage with 








issues and ideas that have 








local and global significance. 










       








● 



Communicator 



– We express 









ourselves confidently and 








creatively in more than one 








language and in many ways. 








We collaborate effectively, 








listening carefully to the 








perspectives of other 








individuals and groups. 










       








● 



We will reflect on 









these Learner Profile 








attributes … 










       










◆ 



Criterion A: 



Knowing and 









understanding 










       










◆ 



Criterion B: 



Investigating 









patterns 










       










◆ 



Criterion C: 



Communicating 











       










◆ 



Criterion D: 



Applying 









mathematics in real-world 








contexts 










       








◆ 



Assessment 








opportunities in 








this chapter: 








THINK-PAIR-SHARE 








Muffins 








2 medium eggs 








125 mL oil 








250 mL milk 








200 g sugar 








400 g self-raising flour (or same quantity 








plain flour and 3 tsp baking powder) 








1 tsp salt 








100 g chocolate chips, nuts or dried fruit 








Makes approximately 20 muffins. 








1. Beat eggs lightly and add the oil and 








milk. Mix sugar in and add the flour 








and salt. Mix until smooth. Stir in 








the chocolate chips or dried fruit, if 








required. 








2. Fill muffin cases two-thirds full. 








Place muffins into a pre-heated oven 








(200 °C) for 20 to 25 minutes 








approximately. Cool and enjoy. 








Recipe 








The image shows a recipe for simple muffins. The recipe makes 








approximately 20 muffins but doesn’t say for how many people. 








How many muffins would make a suitable serving for each person? 








Is it a healthy recipe? How inclusive is this recipe? What if we wanted 








to make enough for the whole class? Or for your family? What other 








mathematical ideas are used in this recipe? How would your prior 








knowledge help you to solve these questions? 








decrease 








growth 








increase 








interest 








portion 








precise 








proportion 








scale 








whole 
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What is the relationship 








between fractions and 








decimals? 








WHAT DO YOU REMEMBER 








ABOUT FRACTIONS AND 








DECIMALS? 








To begin the year, let’s start with an internationally 








minded activity, unless of course you come 



from 



the 








country we are thinking about! 








Did you know that the Dutch celebrate a very specific 








anniversary? After 



12 








1 








2 



years 



of marriage, they usually 








celebrate with a party or a trip. It is the halfway point 








to 25 years of marriage, and cards are specially printed 








for the occasion. These images show cards for such an 








occasion. Can you identify how they are different? 








Notice that some 








cultures use a comma (,) 








instead of a decimal 








point (.) 








As we can see from 








the cards, the numbers 








12.5 and 12 








1 








2 



are 








interchangeable (for this 








purpose at least). They 








are different 



representations 








of the same number of years. 








If we think back to 



Mathematics 








for the IB MYP 1, 



we can recall 








that a fraction is a numerical 








quantity (which is not an 



integer 



or whole number) 








expressed as a 



quotient. 



A decimal is also a numerical 








quantity that is not an integer or whole number but 








it is expressed using a decimal point to indicate place 








value of powers of 10. 








Let’s do some quick revision on how to handle 








fractions and decimals. 








12 








½ 








Jaar 








Getrouwd 








jaar 








PRACTICE EXERCISE 








Shade in the following shapes according to the 








fractions given. 








1 








1 








7 








2 








1 








5 








3 








1 








3 








4 








3 








15 








5 








5 








15 








6 








13 








15 








7 








1 








5 








8 








3 








18 








9 








11 








65 








10 








3 








5 








11 








6 








10 
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5 








Before we move on, make sure that you are very 








comfortable handling fractions! Some students 








confuse the rules of operations for fractions, getting 








in a muddle about when they need to find common 








denominators or ‘flip’ a fraction. 








Use this Practice exercise to see which rules you might 








need to revise. 








Before we move on, make sure you are very 








comfortable handling decimals! Many students confuse 








the rules of operations for decimals, getting in a 








muddle about where to put the decimal point or how 








numbers become smaller (or bigger) when dividing. 








Use this Practice exercise to see which rules you might 








need to revise. 








PRACTICE EXERCISE 








Calculate the following. 








1 








1 








7 



+ 








3 








7 








2 








1 








9 



+ 








1 








7 








3 








6 








7 



– 








3 








21 








4 








11 








17 



+ 








3 








17 








5 








21 








70 



– 








3 








70 








6 








1 








7 



× 








3 








7 








7 








1 








45 



× 








3 








2 








8 








91 








88 



× 








22 








910 








9 



7 








1 








7 



× 








3 








10 








10 



6 








1 








9 



× 5 








3 








9 








11 








1 








7 



÷ 








3 








7 








12 








1 








45 



÷ 








3 








2 








13 








91 








88 



÷ 








910 








22 








14 



7 








1 








7 



÷ 








3 








10 








15 



6 








1 








9 



÷ 5 








3 








9 








Don’t forget that you can cancel common factors before 








you multiply fractions. 








Hint 








We loved this rice pudding – so creamy. I only added cup of 








sugar as we don’t like things too sweet. It was perfect for us. 








Ingredients for Great Rice Pudding 








cup 



rice 








cup 



water 








1L 



milk 








cup 



sugar 








1tsp 



vanilla essence 








1 








2 








1 








2 








1 








4 
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PRACTICE EXERCISE 








Try operating with decimals. 








1 



0.2 + 0.5 = 








2 



0.08 – 0.03 = 








3 



1.7 + 0.2 + 0.6 = 








4 



0.2 × 0.5 = 








5 



1.6 × 0.2 = 








6 



3.14 × 5 = 








7 








100 








0.2 



= 








8 








2.5 








5 



= 








9 








7.6 








0.001 



= 








When multiplying decimals, it is sometimes easier 








to start by multiplying them as whole numbers, 








temporarily ignoring where the decimal point comes. 








For example, let’s multiply 1.75 by 0.6. 








1 7 5 








× 6 








1 0 5 0 








4 3 








This simple multiplication gives an answer of 1050. 








Next, all you have to do is count how many numbers 








came behind each decimal point in the problem and make 








sure that the same is true for your answer. 








There were two digits behind the decimal point in the first 








number (1.75) and one digit behind the decimal point in 








the second 



multiplicandmultiplicand 



(0.6). This means that the final 








answer must have three digits behind the decimal point. 








So, the final answer is 1.050. 








Hint 








Explain how this reviewer has misunderstood a basic 








idea about fractions (and explain why this is funny, 








given the fact that they don’t like things too sweet). 
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HOW CAN WE VISUALIZE 








PERCENTAGES AND DECIMALS? 








Fractions, percentages and decimals can be expressed 








as a portion of a whole with the help of a 10 × 10 grid, 








where each box shows one hundredth (1% or 0.01) of 








the whole. 








Draw a 10 × 10 grid (or use squared paper) and colour 








in 








7 








10. 



Draw another grid and colour in 70%. 








Use another 10 × 10 grid. Now, represent 0.23 as 








part of the whole. You can be as creative with the 








representation as you like. 








Given a 10 × 10 grid, it is only possible to represent from 








0% to 100% in increments or steps of 1. What if we 








wanted to represent a value such as 0.2342? We must 








consider the parts of a whole with regard to the base 10. 








With a 10 × 10 grid, we can only colour in multiples of 








0.01. But our number is more precise than that: 0.2342. 








If we use a 100 × 100 grid, how many boxes will 








there be in the whole? What are the multiples that are 








possible now? Can you represent 0.2342 visually by 








colouring in the correct number of boxes? 








ACTIVITY: What is your 








name worth? 










       










■ 



Communication skills: Interpret and 









use effectively modes of non-verbal 








communication 










       










■ 



ATL 









Draw another 10 × 10 grid and shade in enough 








boxes to make the shapes of the letters that spell 








your name. 








What percentage of the whole is 



your 



name? 








What is the least fraction or percentage it 



could 








be (if you drew it differently)? What is the largest 








or most amount of space your name could take up 








as a percentage of the whole (and still be legible)? 








Maybe your name is too long for a 10 × 10 grid! Can 








you think of a solution to this problem? You are free to 








change how you present your name or to alter the grid 








but, however you solve the problem, make sure you can 








still answer the questions accurately. 








Hint 










       










◆ 



In this activity you have practised skills that are 









assessed using Criterion C: Communicating. 










       










◆ 



Assessment opportunities 









ACTIVITY: Decimal numbers 










■ 



Communication skills: Interpret and 









use effectively modes of non-verbal 








communication 










■ 



ATL 









Using a long piece of paper (for example, wall 








paper or flipboard paper), you are going to write 








this number: 1.4935. But there is a catch. You 








have to represent the number by drawing it to a 








special scale, so that the number 1 will be 1 metre 








tall. The number following the decimal point (the 








tenths) must be drawn at one-tenth of the size of 








the whole number. The 9, which represents the 








hundredths, must be ten times smaller than the 4, 








and it will also be 100 times smaller than the 1. 








And so on, until the numbers are so small that you 








cannot see them! 








Repeat the task for these numbers: 












       ● 



2.83011 










       ● 



0.0003333 










       ● 



1.0191919191 











Why would it be very difficult to draw a number 








greater than 10 in this way? 










◆ 



In this activity you have practised skills that are 









assessed using Criterion C: Communicating. 










◆ 



Assessment opportunities 


















1 What really makes the world go round? 








7 








How do we convert fractions 








and decimals? 








REMEMBERING OUR 








CONVERSION TECHNIQUES 








Previously, we practised the following rules: 








Fraction 








Decimal 








Percentage 








numerator 








÷ by 








denominator 








digits over 








10, 100, 1000, etc. 








and reduce 








÷ 100% 








(or move decimal point 








left twice) 








× 100% 








(or move decimal point 








right two times) 








When moving from a fraction to a decimal, we use 








division of the quotient. 








Example 1 



1 








4 








0.2 5 








4 1.0 0 








8 








2 0 








Example 2 



1 








9 








0.1 1 1… 








9 1.0 0 








9 








1 0 








9 








1 0 








Example 3 



6 








29 








0.2 0 6 8 








29 6.0 0 0 








5 8 








2 0 0 








1 7 4 








2 6 0 








2 3 2 








2 8... 








Remember that a calculator can find these values, if 








you type in the fraction as a division problem. Many 








calculators can also switch between fractions and 








decimals (where it is possible) using a single button, 








or combination of buttons. Look at your 








calculator to see if you have such a button, 








often marked S↔D. 








When we are converting a decimal into a fraction, 








our first job is to introduce a 



vinculum. 



As we saw in 








Mathematics for the IB MYP 1, 



the vinculum is the line 








that separates the numerator and the denominator. To 








start, we must write the decimal as a new fraction over 








1. Then we can multiply above and below the line (or 








vinculum) until we no longer need the decimal point. 








PRACTICE EXERCISE 








Change these 



fractions 



into their equivalent 








decimal 



value. 








1 








4 








5 








2 








7 








11 








3 








6 








9 








4 








2 








15 








5 








14 








35 








6 








1 








200 








7 








18 








14 








8 








54 








7 








9 








103 








102 








Practice converting these decimals into fractions. 








1 



0.4 








2 



0.8 








3 



1.3 








4 



0.83 








5 



0.42 








6 



1.50 








7 



0.404 








8 



0.5432 








9 



3.005 








Convert these percentages into decimals 



and 








fractions. 








1 



20% 








2 



75% 








3 



15% 








4 



71% 








5 



29% 








6 



3% 








7 



102% 








8 



62.5% 








9 



0.3% 








Now check your answers to the above questions 








using your calculator. 








Example 1 








0.3 








0.3 








1 



× 








10 








10 








3 








10 








Done 



✓ 








Example 2 








0.224 








0.224 








1 



× 








10 








10 








2.24 








10 








Multiply again … 








2.24 








10 



× 








10 








10 








and again … 








22.4 








100 



× 








10 








10 








224 








1000 








Done 



✓ 








Example 3 








1.005 








1.005 








1 



× 








10 








10 








10.05 








10 



× 








10 








10 








100.5 








100 



× 








10 








10 








1005 








1000 








Done 



✓ 








Of course, the last two fractions could be simplified 








further by finding common factors. If you need to revise 








simplifying fractions, look at page 16 in 



Mathematics for 








the IB MYP 1. 
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What is the best way to 








find the percentage of 








something? 








Who invented percentages 








and why? 








To find out who invented percentages, read the 








following articles: 



www.reference.com/math/ 








invented-percentages-657eca4cb7048e89 



and 








https://solomon.io/mathematicians-roman-empire/ 








or search for 



inventor percentages. 








There are lots of ways to find the required percentage 








of 



a given amount. We will look at three different 








methods. These methods are all valid, and you can 








choose whichever makes the most sense to you, but 








you must always communicate clearly. 








The problem: find 89% 



of 



350. 








Method 1: Treat the percentage like a set 








of fraction operations 








If 89% is the same as 








89 








100 



and 350 is the same as 








350 








1 








and we know that ‘of’ between figures implies that we 








must multiply, then the problem becomes: 








89 








100 



× 








350 








1 








How many ways can you think of to do this 








multiplication? Can you think of any shortcuts? 








89 








100 



× 








350 








1 








89 








10 



× 








35 








1 








89 








2 



× 








7 








1 



= 








623 








2 



= 311.50 








Examples 








1 



Find 21% of 18. 








2 



Find 65% of 1500. 








Solutions 








1 








21 








100 



× 18 








21 








100 



× 








18 








1 








189 








50 



= 3.78 








2 








65 








100 



× 1500 








65 








100 



× 1500 








= 65 × 15 = 975 








9 








50 








Method 2: Treat the percentage as a 








decimal multiplier 








For Method 2, all we need to do is change the 








percentage into a decimal multiplier instead of a 








fraction. 








8 9 








× 7 








6 2 3 








6 








2 








7 








0.89 × 350 








3 5 0 








× 8 9 








3 1 5 0 








2 8 0 0 0 








3 1 1.5 0 








4 








Examples 








1 



Find 21% of 18. 








2 



Find 65% of 1500. 








Solutions 








1 



0.21 × 18 








2 1 








× 1 8 








1 6 8 








2 1 0 








3.7 8 








2 



0.65 × 1500 








1 5 0 0 








× 6 5 








7 5 0 0 








9 0 0 0 0 








9 7 5.0 0 








Method 3: Break it down, then build it up 








Look back to 



Mathematics for the IB MYP 1, 



page 134, 








to see the basics of this idea. If we work out the ‘easy’ 








percentages, then the answer is just a combination of 








those we have already found. 








Most percentages we come across are a combination 








of some of these: 










       ■ 



100% = 










       ■ 



10% = 










       ■ 



1% = 










       ■ 



50% = 










       ■ 



5% = 










       ■ 



2% = 








So, for the example of 89% of 350, we can find: 








100% = 350 








50% = 175 








10% = 35 








5% = 17.5 








1% = 3.50 








2% = 7 








We want 89%, which we can make up in two ways: 








1 



50% + 10% + 10% + 10% + 5% + 2% + 2% 








2 



100% – 10% – 1% 








There were two numbers behind 








the decimal point in the question. 








The answer must match: 311.5 








÷ 10 








÷ 10 








÷ 10 








÷ 2 








÷ 2 








× 



2 
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Examples 








1 



Find 21% of 18. 








2 



Find 65% of 1500. 








Solutions 








1 



100% = 18 








50% = 9 








10% = 1.8 








5% = 0.9 








1% = 0.18 








2% = 0.36 








21% = 1.8 + 1.8 + 0.18 








= 3.78 








2 



100% = 1500 








50% = 750 








10% = 150 








5% = 75 








1% = 15 








2% = 30 








65% = 750 + 150 + 75 








= 975 








If visual representations work better for you, then you 








can imagine your calculation as a timeline of 100%, 








and each increase or decrease is a ‘hop’ of a certain 








quantity along the number line. 








Examples 








1 



Find 89% of 350. 








2 



Find 24% of $40. 








Solutions 








1 








0% 








100% 








35 








35 








35 








35 








35 








35 








35 35 








10% = 35 








so 90% = 35 × 9 








= 315 








35 








89% of 350 








3.50 








90% = 








315 








– 1% 








– 3.50 








89% = 311.50 








2 








0% 








100% 








$40 








10% = $4 








0% 








100% 








$40 








10% 10% 








$8 








$10 








$20 








$30 








0% 








100% 








$40 








10% = $4 








1% = $0.40 








4% = $1.60 








24% = $4 + $4 + $1.60 = $9.60 








10% 10% 








$8 








$10 








$20 








$30 








4% 








PRACTICE EXERCISE 








Now it is time to compare and contrast these 








three methods. Remember you are looking 








for the method that you find the fastest, most 








obvious, and easiest to remember – and which 








gets you the right answer most often! 








Using all three methods, solve the following 








questions. 








1 



Calculate 



17% of 300. 








2 



Find 



23% of $52. 








3 



Calculate 



47% of 93. 








4 



Find 



86.5% of 4340. 








Think about how you use percentages in everyday 








life: service charges (or tips) are often given as a 








percentage; sales advertise how much discount you 








will receive; and banks often advertise percentages for 








credit cards, savings accounts or fees. 








THINK-PAIR-SHARE 








Complete the Circle of viewpoints wheel for the 








three methods you have explored: 








1 



Treat the percentage like a set of fraction 








operations. 








2 



Treat the percentage as a decimal multiplier. 








3 



Break it down, then build it up. 








In each section of the wheel, explain why 








someone who likes this method might prefer it. 








What would they say about the good aspects? 








Now shade in the section that shows your 








favourite method and think about what that says 








about you as a learner. 








BRAINTEASER 








Is 18% of 20 the same as 20% of 18? How could 








you 



verify 



this? 
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What is the difference 








between percentage 



of 








and percentage 



off 



? 








HOW CAN I FIND THE 








PERCENTAGE OFF A QUANTITY? 








Now that you have chosen your favourite method to 








calculate percentages, it is time to really master it. 








Copy and complete the table by finding the correct 








percentage of the number that heads each column. 








70 








100 








500 








2000 








120 








380 








42 








15 








6.5 11.3 9060 307500 








10% 








7 








10 








50 








200 








12 








38 








4.2 








1.5 








0.65 1.13 906 30 750 








50% 








20% 








100% 








25% 








15% 








90% 








75% 








30% 








18% 








66% 








51.5% 








134% 








Now that we can find the percentage of a quantity, can 








we do the reverse? What if we needed to find out how 








much a quantity is 



as a percentage 



of the whole? 








How much is a $100 discount as a percentage of an 








$800 laptop? 








To find the percentage, we must find out what 








proportion 100 dollars is 



out of 



800. We recognize the 








‘out of’ phrase as a division, so ... 








100/800 is the fraction we want and we must multiply 








by 100 to change it to a percentage. 








The deduction of $100 represents a 12.5% discount. 








PRACTICE EXERCISE 








Express each of the following as a percentage. 








1 



27 out of 27. 








2 



36 out of 60. 








3 



74 out of 620. 








4 



45 out of 150. 








5 



3.5 out of 








1.2 million. 








6 



34 out of 4432. 








To calculate anything as a percentage of a whole, 








divide the number by the whole amount and 








multiply it by 100. 
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! 



Now that you are familiar with one set of dietary 








recommended allowances, put the information 








to good use in your school. If your school has a 








cafeteria, tuck shop or canteen, see what foods 








are on offer. Investigate any foods which have 








labels. 










       








! 



Calculate how much each food item contributes 








as a percentage of your daily allowance of each 








food group. Are there some that are high and 








some that are low in certain types of nutrients? 








Why not raise awareness about this? 










       








! 



Create some stickers with important percentages 








marked on them, so that people can make 








informed choices. Consider colour coding your 








stickers for even more information. Coordinate a 








campaign for healthier choices. 








! 



Take action 








ACTIVITY: Gummi, gummi, 








gummi bears! 










■ 



Information literacy skills: Collect, record and 









verify data 








■ 



ATL 








Nutrition facts 








Serving size 








17 pieces 








Calories 








140 kcal 








Fat 








0.1 g, 0% RDA 








Sodium 








20 mg, 0% RDA 








Carbohydrates 








43 g, 11% RDA 








Sugar 








18 g 








Protein 








3.2 g 








If a child eats 








one serving 








(or 17 sweets), 








what is that as a 








percentage of their 








daily allowance of 








calories? 








If an adult female eats 51 sweets, what is that as a 








percentage of her daily sugar allowance? 








If an adult male decided to eat only these sweets 








for a day, how many should he eat to get his daily 








allowance of protein? 








If he did eat that many sweets, what would that 








represent as a percentage of his daily allowance 








of calories? Is this a good idea? 








◆ 



In this activity you have practised skills that 









are assessed using Criterion D: Applying 








mathematics in real-life contexts. 








◆ 



Assessment opportunities 









Many organizations publish recommended allowances 








for how much people should eat every day to remain 








fit and healthy. An example of a recommended daily 








allowance (RDA) can be seen here. 








Typical values 








Women 








Men 








Children 








(5–10 years) 








Calories 








2000 kcal 








2500 kcal 








1800 kcal 








Protein 








45 g 








55 g 








24 g 








Carbohydrate 








230 g 








300 g 








220 g 








Sugars 








25 g 








31 g 








23 g 








Fat 








70 g 








95 g 








70 g 








Saturates 








20 g 








30 g 








20 g 








Fibre 








24 g 








24 g 








15 g 








Salt 








6 g 








6 g 








4 g 








Notice that the values are different for men, women, 








and children. What is a child’s RDA of sugar as a 








percentage of a man’s daily allowance? What is the 








RDA of fat for women as a percentage of a man’s daily 








allowance? 
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