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How to get the most from this book 













How to use this book 













Hodder Education’s Mathematics resources support the 








learning and experience of Mathematics for years 7–9 








and comprise: 












●  



three textbooks covering the Wales National 













Curriculum for ages 11–14 












●  



Boost online content. 













Our Book 3 material is split into 15 chapters, and each 








chapter comprises two, three or four units. In total there 








are 49 units in the book. The material across all three 








books, and the scheme of work, is designed to be used 








whenever the teacher feels it is appropriate for the class; 








for example, some content in Book 2 or even Book 1 may 








be suitable for some teaching in Year 9. Similarly, our 








scheme of work is designed to be flexible. 








The book contains indication of five proficiencies: 








conceptual understanding, communication using 








symbols, fluency, logical reasoning 



and 



strategic 








competence. 








These five proficiencies are intertwined, so no individual 








proficiency is developed in isolation. Consequently, in 








general, many of the proficiencies could be highlighted in 








activities, examples and exercises throughout the book. 








As an aid, the best fit or a principle proficiency is flagged 








as guidance only, to raise awareness of a particular 








proficiency for the learner. We have chosen to highlight 








good examples of conceptual understanding and 








communication using symbols as relevant alongside 








various mathematical explanations, activities and worked 








examples. Fluency, logical reasoning and strategic 








competence are highlighted in relation to individual 








questions in our exercises, reviews and consolidation 








sections. All of these indicators are intended as guidance 








to aid the learner in understanding their own proficiency 








development. 








In summary, the five proficiencies capture a learner’s 








developing understanding of the multi-faceted nature of 








their learning. 








Logical reasoning 








Strategic competence 








Conceptual understanding 








Communication using symbols 












●  



Conceptual understanding 



allows learners to develop 













their ability to connect ideas through increasing 








depth of knowledge. Understanding the way in which 








concepts are connected aids learner development. 












●  



Through progression in 



communication using 













symbols, 



learners develop understanding of 








conventions and abstract representation. 












●  



With experience, learners will develop 



fluency 



in 













remembering facts, relationships and techniques. 












●  



Learners develop 



logical reasoning, 



including 













justification and proof, in understanding the 








relationship between concepts. 












●  



In developing 



strategic competence, 



learners show 













independence in applying ideas within a problem, 








and recognise mathematical structure. 








All exercise questions that relate to finance are 








indicated with this symbol. 








Each 



chapter 



includes: 












●  



Coming up 



– a list of learning objectives that will be 













tackled in the chapter 












●  



a 



Starter 



problem – either an activity or a puzzle – to 













engage the students with a new topic and designed 








to be used before the first lesson, or at the start of 








the first lesson in that topic 










Mystery numbers 








Eachsymbolonthesecardsrepresentsadifferentmysterynumber. 








Eachsymbolrepresentsaninteger(wholenumber). 








Solvethesecluestofindthemysterynumbers. 








Clues 








is even 








is a multiple of 7 








has a digit sum of 6 








has two digits 








is prime 








has two digits 








is one more than 








a square number 








has a digit sum of 10 








is a multiple of 6 








When you: 








• double the 








answer is more 








than 30 








• subtract 10 from 








the answer is less 








than 10 








When you add 7 to 








the answer is 23 








is even 








has two digits 








is a square number 








has digits that sum to 








make another square 








number 








has two digits 








is a square number 








is a cube number 








Chooseyourownmysterynumber. 








Makeupsomecluesandgivethemtoafriendtosolve. 
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●  



activities, investigations and whole-class 













discussion points 












●  



a 



Review exercise 



at the end of the chapter; this 













encompasses all of the units covered in the chapter. 








Each of the 



individual units 



within the chapter includes: 












●  



a 



Skill checker 



– simple diagnostic questions to test 













basic understanding in preparation for the unit 












●  



a clear and detailed explanation of the topic 








●  



plenty of worked examples with solutions 








●  



a focus on fluency, with a carefully structured 













approach that takes into account cognitive load 








theory 












●  



helpful hints and guidance on misconceptions and 













pitfalls to watch out for 












●  



Now try these 



exercise questions, which: 















�  



develop conceptual understanding and 













communication using symbols 












� 



are split up into three bands of increasing 













demand: Band 1 questions are for those 








students who are working towards age-related 








expectations, Band 2 are for those at age- 








related expectations, and Band 3 are for those 








working beyond age-related expectations. Most 








students will engage with Band 2 questions, and 








either Band 1 or Band 3, depending on which is 








most appropriate 












� 



are carefully calibrated to enable the whole 













class to understand each question and answer 








before moving on 












� 



give the opportunity to apply skills, including 













working systematically, modelling, breaking 








problems down into stages, visualising, working 








backwards, and trial and improvement 








Non-calculator questions are indicated. 












●  



a list of key words (highlighted in the text). These are 













fully explained in a glossary at the back of the book. 








There are six sets of consolidation questions throughout 








the book, each of which appears after a sequence of 








two or three chapters. These are designed to cover 








approximately half a term’s work. 








The book encourages learners to use physical equipment 








(manipulatives) and representations as well as visual 








and abstract representations, for example using cards, 








bar model diagrams and physical number lines to aid the 








development of understanding. 








Opportunities to link with Science and Technology, 








Humanities, Expressive Arts, Health and Well-being, 








Languages, and Literacy and Communication teaching 








and learning are included in the 



Cross-curricular activities 








panels. Scattered throughout the books are examples that 








we hope will encourage exploration of historical Welsh 








mathematicians and contexts. 








All answers are provided online at 








www.hoddereducation.co.uk/MasteringMathematicsWales 








and are freely accessible. You can also find an editable 








course planner here, with lesson suggestions and time 








built in for consolidation, assessment and application 








lessons. A suggestion for how content in these resources 








can be mapped to the Wales curriculum’s What Matters 








statements and Progression Steps has been included in 








an editable format, to enable schools to create their own 








structure, as well as a full set of links to other areas of the 








curriculum across all subjects. 










Skill checker 








Matchtogetherthecalculationswhichhavethesameanswers. 








60−6×3 








1+4×2 








5+42 








7×9÷3 








18−32 








7× 



(2 



+4) 








16−2×3 








2×3+4 








7×8+50÷2 








9× 



(4 



+5) 






















1 










Coming up… 















  



Index notation and the laws of indices 








  



Using standard form 








  



Writing integers as a product of prime factors 








  



Finding the least common multiple and highest 













common factor of two numbers 












Powers and indices 








1 








The tower of Hanoi 













This puzzle is called ‘The tower of Hanoi’. 








You have 3 poles and 4 coloured discs of different sizes set on one of the poles. 








The aim is to move the discs onto one of the other poles. 








There are two rules for moving the discs. 








Rule 1: 



You can only move one disc at a time 








Rule 2: 



You must never put a larger disc on top of a smaller disc 












①  



Make your own Tower of Hanoi. 















�  



Cut out 4 circles of card of different diameters to use as your discs. 








�  



Make 3 large square bases for your towers. 








�  



Put the circles on one of your towers in order of size. 















②  



What is the smallest number of moves needed to move all your discs to another tower? 








③  



Investigate further for different numbers of discs. 













Find a rule for the smallest number of moves, 



m, 



needed to move 



d 



discs from one tower to another. 








Find out about the history and myths of the Tower of Hanoi puzzle. 






















2 
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1.1 Index notation 















Using indices 













Remember that 



5 5 








× 



is written as 



5 








2 








. 








You say that 



5 



is the 



base 



and 



2 



is the 



index 



or 



power. 








In the same way, repeated multiplications can be written using 



index notation 



like this: 








× × = 










      

       

       










       








5 5 5 








3 



fives 








5 








3 








× × × = 










       

       










       










       










       








5 5 5 5 








4 



fives 








5 








4 








Note 








You have a power button on your calculator; it may look like 



x 



or 



x 








y 



. 








Make sure you know how to use it: press 








x 








5 








4 








and check you get 








an answer of 625. 








You can have any number as the base. 








For example, 








Check you can use your calculator to work out 78 . You should get 5 764 801. 








In general, 








The next examples show you how to multiply and divide numbers written using index notation. 








Say 5 



cubed. 








Say 5 



to the power of 4. 








Say 5 



squared. 












Skill checker 













Make a copy of this cross-number and then solve the clues. 










Across 








Down 








1 



73 



− 53 








1 



52 








4 



32 + 42 








2 



103 



− 53 








5 



2 × 33 








3 



256 








6 








× 








4 








36 








2 








4 



− 








6 








100 








2 








10 



× 








2 








100 








7 



× 








3 6 








3 








11 








× 








5 








4 








4 








2 








3 








8 








10 000 








2 








9 








6 








2 








3 








3 








10 



× 








5 2 








2 








1 








2 








3 








8 








10 








11 








7 








6 








5 








4 








9 










Communication 








using 








symbols 








7 



× 



7 



× 



7 



× 



7 



× 



7 



× 



7 



× 



7 



× 



7 



= 



7 








8 










       










       










       










       










       








8 



sevens 








a 



× 



a 



× 



a 



× 



... 



× 



a 



× 



a 



= 



a 








n 










       










       










       










       










       








n 



times 






















3 













1 Powers and indices 








In the examples the base was 3, but the same would be true for any base. 








Here are the rules for multiplying and dividing powers. 










a 








a a 








m 








n 








m n 








× = 








+ 








a 








a a 








m 








n 








m n 








÷ = 








− 








For example, 93 × 98 



= 



93 



+ 8 



= 



911 








and 








4 








4 








12 








7 








or 



4 








4 








12 








7 








÷ 



is 








= 








− 








4 








4 








12 7 








5 










Sometimes powers involve brackets like in this next example. 










(3 ) 








2 4 



is sometimes called a power of a power. Again, the example would have worked for any base, not just 3. 








Here is the rule for a power of a power. 








a 








a 








m n 








m n 








( ) 



= 








× 








For example, (114 )5 



= 



114×5 



= 



1120 










Take care! The bases must be the same - you 








can’t combine powers if the bases are different. 








There is no way to simplify 37 × 54 any further. 










Worked example 













Write 35 × 34 as a single power of 3. 












Solution 













35 



× 



34 








= 



(3 



× 3 × 3 × 3 × 3) 



× (3 



× 3 × 3 × 3) 








= 



39 










There are 



5 threes 



multiplied together multiplied by 



4 threes 








multiplied together which makes 



9 threes 



multiplied together. 










The powers have been added: 



5 



+ 



4 



= 



9. 












Worked example 













Write (32 )4 as a single power of 3. 










Solution 













(3 ) 








2 



4 








means 








× 








× 








× 










       










       










       










       










       








(3 ) (3 ) (3 ) (3 ) 








4 times 








2 








2 








2 








2 








So 



(3 ) (3 ) (3 ) (3 ) 








2 








2 








2 








2 








× × × 








(3 



3) 



(3 



3) 



(3 



3) 



(3 



3) 








= × × × × × × × 








3 








8 








= 








There are 



2 threes 



multiplied together 



4 times. 








The powers have been multiplied; 



2 



× 



4 



= 



8. 










Worked example 













Write 36 ÷ 34 as a single power of 3. 










Solution 













3 








6 








÷ 



3 








4 








= 








3 








3 








6 








4 








3 3 3 3 3 3 








3 3 3 3 








= 








× × × × × 








× × × 








= 



3 × 3 








= 



3 








2 










It is easier to write this as a fraction. 








If you multiply by 3 and then divide by 3 it cancels out, 








so 4 of the 3s cancel from the top and bottom. 










The powers have been subtracted; 



6 



- 



4 



= 



2. 










Communication 








using 








symbols 








Communication 








using 








symbols 
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a  



Work out these powers of 2: 













i 








21 








iv 



24 








ii 



22 








v 



25 








iii 



23 








vi 



26 












b  



Using only your answers to part 



a, 



complete these sums. 















       



The first one has been done for you. 










i 








21 



= 








+ 








+ 








16 








4 








1 








ii 



7 



= 








+ 








+ 








iii 



10 



= 








+ 








iv 



31 



= 








+ 








+ 








+ 








+ 








v 



51 



= 








+ 








+ 








+ 










c  



The table shows how you can write the numbers 1 to 8 as sums of powers of 2. 













� 



1 means that the power of 2 is needed. 








� 



0 means that the power of 2 is NOT needed. 








� 



You don’t need to write in any zeros 



before 



the first 1. 










Powers of 2 








Number 








32 








16 








8 








4 








2 








1 








1 








1 








2 








1 








0 








3 








1 








1 








4 








1 








0 








0 








5 








1 








0 








1 








6 








1 








1 








0 








7 








1 








1 








1 








8 








1 








0 








0 








0 












       



Carry on the table for the numbers up to 32. 










       



Can all numbers be written using powers of 2? 












d  



The table in part 



c 



is used to write numbers in 



binary. 















       



In binary, 7 is written as 111 and 8 is 1000. 










       



Convert these binary numbers back to ordinary numbers. 








i 








100000 








ii 



101010 








iii 



1101011 








iv 



10000000 








Each binary digit is called a ‘bit’. The number 10000000 uses 8 bits, and 8 bits is called a byte. A kilobyte is 1024 








bytes and a megabyte is roughly 1 million bytes. Binary numbers are used in computers to store information. 








Binary is a very powerful tool as data can be represented as strings of 0s and 1s which are represented as 








'on/off' signals. 










e  



Find out more about binary numbers and how they are used in computing. 















       



Can every number be represented as a binary number? 










       



How do you think text is converted to binary? 








You can only use each number once! 








You are writing each number as a sum of powers of 2. 








5 



= 



4 + 1 








7 



= 



4 + 2 + 1 










Activity 
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1 Powers and indices 










Powers of 1 and 0 













In the activity you found that 












●  



any number to the power 1 is itself 








●  



any number divided by itself is 1. 













Using indices these are written as 










a a 








= 








1 








a 



= 



1 








0 










Negative powers 













Look at this pattern. 










= × × = 








= × = 








= 








= 








= = 








= = 








= = 








− 








− 








− 








2 2 2 2 8 








2 2 2 4 








2 2 








2 1 








2 








1 








2 








1 








2 








2 








1 








2 








1 








4 








2 








1 








2 








1 








8 








3 








2 








1 








0 








1 








1 








2 








2 








3 








3 








÷ 2 








÷ 2 








÷ 2 








÷ 2 








÷ 2 








÷ 2 








You can carry on the pattern so 



2 








1 








2 








8 








8 








= 








− 








and 








n 








n 








2 








1 








2 








= 








− 










You could have used any base so you can say 










a 








a 








n 








n 








1 








= 








− 










A negative power means ‘1 over’. 










Activity 













①  



Complete these. 








a 



Use your calculator to work out 










i 








37 ÷ 36 








ii 



48 ÷ 47 








iii 



911 ÷ 910 










b 



Use the laws of indices to write these as a single power. 










i 








3 3 3 








7 








6 








÷ = 








ii 



4 4 4 








8 








7 








÷ = 








iii 



9 9 9 








11 10 








÷ = 










c 



What do you notice? 










Write down the value of 



56 








1 



. 










②  



Complete these. 








a 



Use your calculator to work out 










i 








29 ÷ 29 








ii 



58 ÷ 58 








iii 



193 ÷ 193 










b 



Use the laws of indices to write these as a single power. 










i 








2 2 2 








9 








9 








÷ = 








ii 



5 5 5 








8 








8 








÷ = 








iii 



19 19 19 








3 3 








÷ = 










c 



What do you notice? 










Write down the value of 560 . 










The only exception to this rule is 0. 
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Roots 













Remember that you can take roots to ‘undo’ squaring and cubing. 










For example, 



= 








3 



9 








2 








so 








= 








9 



3 








and 



= 








5 



125 








3 








so 








= 








125 



5 








3 










In the same way you can take roots to ‘undo’ higher powers. 










For example, 



= 








4 



4096 








6 








so 








= 








4096 



4 








6 








You have a root button on your calculator; it may look like 








or 








x 








. 








You may have to use the 



SHIFT 



key or 



2nd 



key to reach it. Make sure you 








know how to use the root button: press 



6 








4096 



= 



and check you get 








an answer of 4. 










Say the 



square root 



of 



9 



is 



3. 








Say the 



cube root 



of 



125 



is 



5. 








Say the 



sixth root 



of 



4096 



is 



4. 










Watch out! 








9 has two square roots, +3 and -3, as 








(-3) × (-3) 



= 



9 and 3 × 3 



= 



9. 








However, the symbol 








means the 








positive square root only, so 



9 = 3. 










Worked example 













Write 



10 








3 








− 



as a decimal. 










Solution 













10 








1 








10 10 10 








3 








= × × 








− 








1 








1000 








= 








= 



0.001 










Find 1 ÷ 1000. 










Worked example 













Calculate 










a 



54 + 45 








b 



343 








5 








4 








− 










Solution 













a 



54 + 45 



= 



625 + 1024 








= 



1649 








b 



243 64 








5 








6 








− 








= 



3 – 2 








= 



1 










Watch out! You can’t combine sums and 








differences into a single power because the 








base number is different, so you just need to 








use your calculator to work these out. 








64 








5 








4 








Communication 








using 








symbols 
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1 Powers and indices 










1.1 Now try these 















Band 1 questions 













❶ 



Write each expression as a power of 2. 










a 



2 × 2 × 2 × 2 








b 



2 × 2 × 2 × 2 × 2 × 2 × 2 








c 



2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 








d 



2 × 2 × 2 × 2 × 2 × 2 










❷ 



Write each expression as a single power. 










a 



7 × 7 × 7 








b 



5 × 5 × 5 × 5 × 5 








c 



14 × 14 × 14 × 14 × 14 × 14 × 14 








d 



12 × 12 × 12 × 12 × 12 × 12 








e 



8 × 8 × 8 × 8 × 8 × 8 × 8 








f 



33 × 33 × 33 × 33 × 33 × 33 × 33 × 33 × 33 










❸  



a 



Calculate the difference between 32 and 23 . 








b 



Find the value of 33 + 42 + 24 . 








❹  



54 can be written in several ways. 












       



Here are some. 










5 × 5 × 5 × 5 








52 × 52 








53 × 51 










       



Write 45 in as many different ways as you can. 










❺ 



Copy and complete these. 










a 



4 








2 








= 








b 








125 








3 



= 








c 



2 32 








= 










Band 2 questions 













❻ 



Write the correct symbol <, > or 



= 



between each pair of numbers. 










a 



25 








62 








b 



27 








53 








c 



43 34 








d 



29 








83 








e 



103 








210 








f 



125 38 










❼ 



The expressions on these 12 cards can be matched into six pairs. 










       



All the missing numbers are the same. 












       








3 × 








× 54 








39 








6 








32 








10 








3 








5 












a 



Match the cards into pairs. 








b 



What is the missing number? 













❽ 



Write each of these as a single power. 










a 



45 × 43 








b 



612 × 64 








c 



59 × 53 










❾ 



Write each of these as a single power. 










a 



3 3 








5 








3 








÷ 








b 



7 








7 








14 








8 








÷ 








c 



8 8 








9 








5 








÷ 








d 








2 








2 








7 








3 








e 








10 








10 








8 








3 








f 








20 








20 








6 










❿ 



Write each of these as a single power. 










a 



(62 )3 








b 



(24 )5 








c 



(136 )3 










Logical 








reasoning 








Strategic 








competence 








Strategic 








competence 
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⓫  



a 



Write down the value of 49 ÷ 49. 












b 



Write 49 as a power of 7. 















c 



Write 72 ÷ 72 














i 













as a power of 7 












ii 



as a number. 













d 



What is the value of 70 ? 














e 



What are the values of 












i 








20 








ii 



30 








iii 



170 ? 










f 



State a general value for the power zero. 












⓬ 



Write each of these calculations as a single power. 










a 



(137 )8 














b 



79 ÷ 72 














c 



45 × 49 














d 



36 ÷ 34 














e 



(124 )6 














f 



113 × 114 × 115 












⓭ 



Work out the value of these. Give each of your answers as a decimal. 










a 



2−1 














b 



10−1 














c 



5−1 














d 



4−1 














e 



100−1 














f 



8−1 












⓮ 



Jerin says that 34 × 22 is equal to 66 . 










       



Show that Jerin is wrong. 










       



What mistake has she made? 










Band 3 questions 













⓯ 



Work out the value of these. Give each of your answers as a decimal. 










a 



2−2 














b 



10−2 














c 



5−2 














d 



2−3 














e 



10−3 














f 



5−3 












⓰ 



Work out the value of these. 










a 








243 








5 








b 








128 








7 








c 








625 








4 










⓱ 



Write these as a single power of 5. 










a 



53 × 5−2 














b 



53 ÷ 5−2 














c 



(5−2 )3 














d 



5−4 × 58 














e 



5−1 × 5 














f 



5−2 ÷ 5−2 












⓲ 



Find the missing digits. 










a 



7 








7 7 








5 








2 








= ÷ 








b 



7 7 7 








3 








3 








= × 








c 



(7 ) 7 








4 8 








= 








d 



7 7 7 7 








6 2 








3 








÷ = × 










⓳ 



Write each of these as a single power. 










a 








× 








3 3 








3 








5 








4 








6 








b 



( 








) 








× 








2 2 








4 2 3 








c 








2 








2 








2 3 








4 2 








( ) 








( ) 








d 








6 








6 








7 








3 








− 








− 








e 



( 








) 








× 








− 








5 








5 








3 4 5 








f 








× 








× 








− − 








9 9 








9 9 








3 2 








2 1 








⓴ 



a 



Priya says that (53 )2 is the same as (52 )3 . 










       



Show that Priya is right. 










b 



Show that (am )n is the same as (an )m . 












c 



Is it 



always true, sometimes true or never true 



that 



am 



÷ 



an 



is the same as 



an 



÷ 



am 



? 










       



Explain your answer fully. 










Logical 








reasoning 








Logical 








reasoning 








Logical 








reasoning 








Strategic 








competence 
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1 Powers and indices 










1.2 Standard form 















Using standard form for large numbers 













You often see headlines in newspapers that involve large numbers. For example, there are more than 400 billion plastic toy 








bricks in the world or there are 8.9 million school children in the UK. 








In newspapers, large numbers are usually written using the words ‘billion’ and ‘million’ rather than being written out in 








full like this: 








400 000 000 000 Lego bricks or 8 900 000 school children 








In Maths and Science, large numbers are usually written using powers of 10. 










For example, 4 × 1011 Lego bricks or 8.9 × 106 school children. 










Standard form 



is a way of writing down large numbers without writing down all the zeros. 








A number is in standard form when it is written as 








a number between 1 and 10 



multiplied 



by a power of 10 








In symbols this is written as 










A 








n 








10 








× 








●  



A 



can be any number from 1 up to 10 (but not 10). 








●  



n 



must be an integer. 








≤ < 








A 








1 








10 










2.7 billion 








27 hundred million 








27 thousand million 








2 thousand 7 hundred million 










Skill checker 













①  



Work out these powers of 10. 










a 



101 








b 



102 








c 



103 








d 



104 








e 



105 








f 



106 










③ 



a 



Copy and complete this pattern. 










2.7 10 








2.7 10 2.7 100 








2.7 10 2.7 1000 








2.7 10 2.7 








2.7 10 2.7 








2.7 








2.7 








2700 000 








2 








3 








4 








5 








× = 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








× 








= 








b 



Work out the value of 2.7 × 109 










Which of these is the correct way to say this 








number? 








②  



a 



Write down 1 million as 










i 













an ordinary number 












ii 



a power of 10. 













b 



Write down 1 billion as 












i 













an ordinary number 












ii 



a power of 10. 













c 



A googol is 10100 . 










Aeron writes a googol down as an ordinary 








number. 








How many zeros should follow the 1? 








Communication 








using 
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Using standard form for small numbers 















Cross-curricular activity 













This painting is called ‘Salvator Mundi’ and it was painted by Leonardo da Vinci. 








It was bought for over $450 million dollars, making it one of the world’s most expensive 








paintings (at the time of writing, this is still the case!). 








How would you write this figure in standard form? 








Find out about other expensive paintings and the artists who painted them. 










Worked example 













The Pacific Ocean has a surface area of 168 000 000 km2 



. 










Write this number in standard form. 










Solution 













168 



000 000 in standard form is 








× 








1.68 



10 








? 










Use a place value diagram to help you work out what the power of 10 should be. 










H M 








T M 








M 








H Th 








T Th 








Th 








H 








T 








O 








. 








t 








h 








1 








. 








6 








8 








1 








6 








8 








0 








0 








0 








0 








0 








0 








. 








168 000 000 



= 



1.68 



× 



10 000 000 








= 



1.68 



× 



108 








So the Pacific Ocean has a surface area of 1.68 × 108 



km2 








You don’t need to draw a place value diagram each time. The digits move 



8 places 



so that the 








decimal point is now between the 1 and the 6, so you multiply by 



108 



. 








168 



000 000 



1 68 








. . 








10 








8 








  



= 








× 








A 



is always 



between 1 and 10. 








You have to multiply 



1.68 



by ten 



8 times 



to get 



168 



000 000. 








Count the arrows. They tell you the power of 10. 










①  



Complete this pattern. 










② 



a 



Work these out. 










i 








2 × 10−1 








2 × 10−2 








2 × 10−3 








ii 



84 × 10−1 








84 × 10−2 84 × 10−3 








iii 



7.9 × 10−1 7.9 × 10−2 7.9 × 10−3 










b 



Complete each statement. 










Multiplying by 10−1 



is the same as 








dividing by __________ once 








Multiplying by 10−2 



is the same as 








dividing by 10 __________ 








Multiplying by 10−3 



is the same as 








dividing by 10 __________ 








102 



= 



100 








101 



= 



10 








100 



= 








10−1 



= 



0.1 








10−2 



= 








10−3 



= 








10−4 



= 








÷10 








÷10 








÷10 








÷10 








÷10 








÷10 










Activity 













Communication 








using 








symbols 
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1 Powers and indices 










Converting numbers from standard form 













You also need to be able to convert from standard form back to ordinary numbers. 








Remember when the power of 10: 












●  



is 



positive, 



then the number is 



BIG 








●  



is 



negativea, 



then the number is 



SMALL. 















Worked example 













A flea weighs around 0.000 087 kg. 








Write this number in standard form. 










Solution 













0.000 087 in standard form is 



8.7 



10 








× 



? 










Use a place value diagram to help you work out what the power of 10 should be. 










O 








. 








t 








h 








th 








t th 








h th 








m 








8 








. 








7 








0 








. 








0 








0 








0 








0 








8 








7 








0.000 087 



= 



8.7 



÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10 








= 








× 








− 








8.7 



10 








5 








So the flea weighs 8.7× 10−5 



kg 








Remember: dividing by 10 is the same as multiplying by 10-1 . 








You have to divide 



8.7 



by ten 



five times 



to get 0.000 087. 








Dividing by 10 five times is the same as multiplying by 



10-5 



. 








You don’t need to draw a place value diagram each time. 








You have moved the digits 



5 places 



to get the decimal point between the 8 and the 7, so you multiply by 10-5 . 








  








0.000 087 



= 



8.7 



× 10-5 








A 



is always 



between 1 and 10. 










Worked example 













Convert these numbers from standard form to ordinary numbers. 










a 



5.67 × 



104 








b 



3.08 × 



10−6 










Solution 













a 








× 








5.67 



10 








4 



means you multiply 



5.67 



by 



10 four times. 








The digits move 



4 places. 








56 700. 








So 5.67 × 



104 



= 



56 700 








b 








× 








− 








3.08 



10 








6 



means you divide 



3.08 



by 10 



six times. 








The digits move 



6 places. 








0 00000308 








. 








So 3.08 × 



10−6 



= 



0.000 003 08 








 








 








 








 










A positive power means the number is big! 










 








 








 








 








 








 










A negative power means the number is small! 








Communication 








using 
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1.2 Now try these 















Band 1 questions 













❶ 



Write each of these numbers as a power of 10. 










a 



1 000 000 














b 



100 000 000 














c 



10 














d 



0.01 














e 



0.001 














f 



one hundred thousand 














g 



one thousand million 














h 



one ten thousandth 












❷  



Write each of these as an ordinary number. 










a 



105 














b 



1010 














c 



10–1 














d 



10–2 














e 



10–3 












❸  



Work out these multiplications. Part 



a 



has been answered for you. 










a 



2.6 × 103 



= 



2.6 × 1000 



= 



2600 










b 



4 × 102 














c 



4.8 × 105 














d 



1.3 × 104 














e 



2.4 × 107 














f 



9.3 × 106 












❹  



Copy and complete these. Fill in the missing numbers. 










a 








10 500 








2 








× 








= 








b 








10 3000 








3 








× 








= 








c 



6 10 6000 000 








× = 








d 








10 350 








2 








× 








= 








e 



4.2 10 








42 000 








× 








= 








f 








10 450 000 








5 








× = 










Band 2 questions 













❺  



These numbers are in standard form. Write them as ordinary numbers. 










a 



2 × 103 














b 



7 × 106 














c 



4.2 × 105 














d 



7.1 × 107 














e 



8.6 × 109 












❻  



Write these numbers in standard form. 










a 



200 














b 



5000 














c 



7 000 000 














d 



3600 














e 



7 200 000 












❼ 



Work out these multiplications. 










a 



3 × 10–1 














b 



4 × 10–2 














c 



5 × 10–3 












❽ 



Copy and complete these. 










       



Fill in the missing numbers. 










a 








× 








= 








4 10 








0.4 








b 








10 0.006 








3 








× 








= 








− 








c 



3 10 0.03 








× = 










Strategic 








competence 










Activity 













①  



Are there any tall buildings or structures in Wales? Write down their heights in standard form. 












② 



a 



What is Wales’s current estimated population in standard form? 













b 



How many times bigger is China's population? Write this in standard form. 










Maths in context 













Standard form, also known as scientific notation, was invented by Muhammad Al-Khwarizmi. He was a Persian 








mathematician and astronomer in the 9th century. Al-Khwarizmi was also responsible for introducing the 10 digits 








that we still use today (0, 1, 2, 3, 4, 5, 6, 7, 8, 9). 








Why do you think standard form is important in the world of an astronomer? 
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1 Powers and indices 








❾ 



Write these as ordinary numbers. 












a 



The length of a human chromosome is 5 × 10−6 m. 














b 



The CN tower in Toronto is 5.53 × 102 m tall. 














c 



The mass of an electron is 9.11 × 10−31 kg. 












❿ 



Write these numbers in standard form. 










a 



The distance between the Earth and the Moon is 239 000 miles. 














b 



A £5 note is 0.000 22 m thick. 














c 



Quartz fibre has a diameter of 0.000 001 m. 















Band 3 questions 













⓫  



a 



Write the correct inequality symbol < or > between each of these pairs of numbers. 










i 








3 × 104 








3 × 105 








ii 



4.6 × 106 5.8 × 106 








iii 



7 × 109 








5.3 × 109 








iv 



6 × 105 








1 million 












b 



Explain how you can compare the sizes of numbers written in standard form. 












⓬  



Write these numbers in order, starting with the smallest. 












       



4.56 × 105 








3.4 × 104 








563 000 








7.4 × 106 








820 000 










⓭ 



Correct each of the pieces of homework below. 










       



For each question say who has got it right and explain where the other has gone wrong. 










Seren 








Write 3800 in standard form 








3.8 



× 



102 








Write 0.000 006 78 in standard form 








6.78 



× 



10–6 








Write 5 × 107 as an ordinary number 








50 000 000 








Write 9.6 × 10–5 as an ordinary number 








9 600 000 








Put in order of size, small to big: 








2.6 × 104 , 2.9 × 102 , 2.7 × 10–3 








2.6 



× 



104 , 2.9 



× 



102 , 2.7 



× 



10–3 








Double 6.7 × 105 








13 400 000 000 








Bryn 








Write 3800 in standard form 








3.8 



× 



103 








Write 0.000 006 78 in standard form 








6.78 



× 



10–8 








Write 5 × 107 as an ordinary number 








500 000 








Write 9.6 × 10–5 as an ordinary number 








0.0000 96 








Put in order of size, small to big: 








2.6 × 104 , 2.9 × 102 , 2.7 × 10–3 








2.7 



× 



10–3 , 2.9 



× 



102 , 2.6 



× 



104 








Double 6.7 × 105 








1.34 



× 



106 










⓮ 



a i 



Explain how to work out 2000 × 300 in your head. 








ii 



Now write your answer in standard form. 








b i 








Write the answer to (2 × 103 ) × (3 × 102 ) in standard form. 








Look carefully at your answer. 








ii 



How is the number worked out? 








iii 



How is the power of 10 worked out? 










c 



Work out 












i 








(4 × 102 ) × (2 × 103 ) 








ii 



(1.2 × 104 ) × (3 × 102 ) 










d 



Explain how to multiply numbers when they are written in standard form. 














e 



Use your method to work out (3 × 10–2 ) × (4 × 10–3 ). 














       



Make sure you write your answer in standard form. 










Logical 








reasoning 








Logical 








reasoning 








Strategic 








competence 








Strategic 








competence 
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⓯ 



The problems below can be solved either by multiplying or by dividing. 










       



Choose the correct operation for each one and then answer the question. 












a 



A mouse weighs 1.5 × 10–2 kg. 














       



An owl eats 1000 mice in a year. 










       



What weight of mice is this? 










b 



The speed of sound is 3.3 × 102 metres per second. 














       



How far does sound travel in an hour? 










c 



A grain of salt weighs 2 × 10–5 grams. 














       



How many grains of salt are there in a 750 gram packet? 










d 



A packet of 500 sheets of paper is 55 mm thick. 














       



How thick is each sheet of paper? 










e 



The average number of clover leaves in a square metre of lawn is 1.5 × 103 . 














       



Estimate the number of clover leaves in a park with 5 × 104 m2 of lawn. 




		





⓰ 



The galaxy that the Earth is in is called the Milky Way. 










       



The Milky Way is about 120 000 light years across. 










       



The Earth is around 27 000 light years from the centre of the Milky Way. 












       



A light year is the distance that light can travel in a year and it is 9.46 × 1015 metres. 












a 



Imagine a spaceship that can travel at half the speed of light. 














       



It sets off from the Earth towards the centre of the Milky Way. How long would it take? 










b 



How many generations of astronauts do you think it would take? 














c 



Assuming an original crew of 20 people, how many people do you think would arrive at the centre of the 












Milky Way? 








⓱ 



Which of these numbers are not in standard form? Why not? 










       



Where possible re-write the number so it is in standard form. 












a 



0.3 × 104 














b 



7 × 10−3 














c 



10.1 × 10−4 














d 



4 × 100.5 














e 



109 














f 



9.9 × 10100 














1.3 Prime factorisation 













Strategic 








competence 








Logical 








reasoning 














Remember 













Prime numbers 



are numbers that 








have exactly 2 factors: 1 and the 








number itself. 










Skill checker 













①  



Look at the numbers in this box. 








9 








7 








51 








36 








20 








16 








37 








2 








27 








24 








11 








21 








100 








1 








42 








8 








64 








6 








12 








5 










       



Write down all the numbers from the box that are 








a 



square 








c 



factors of 36 








e 



multiples of 6 








②  



Write down the first ten prime numbers. 








b 



cubes 








d 



prime 








f 



factors of 100 and prime. 
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1 Powers and indices 








In the activity you found that every number up to 20 is either prime or can be made by multiplying together 








prime numbers. In fact, every whole number above 1 is either prime or can be made by multiplying together 








prime numbers. 








This is known as the Fundamental Theorem of Arithmetic. 










For example, 








60 



= 



2 × 2 × 3 × 5 








= 



22 × 3 × 5 










The next example shows you how to use a factor tree to help you write a number as a product of prime factors. 








This is called a 



product 



of prime factors. 








Remember: product means multiply. 








Show that every number between 2 and 20 is either prime or can be made by multiplying prime numbers together. 










Activity 















Worked example 













Write 1540 as a product of prime factors. 










Solution 













Using a factor tree: 










1540 








770 








77 








10 








5 








2 








11 








7 








2 










Find any product that gives 








1540, e.g. 770 × 2. 








2 is prime so put a ring 








around it. 








Find any product that gives 








770, e.g. 77 × 10. 








Put a ring around any primes 








and stop when all the 








numbers at the end of the 








branches are ringed. 










So 1540 



= 



7 × 11 × 2 × 5 × 2 








= 



2² × 5 × 7 × 11 










If you use a 








different factor tree, 








is the final answer 








always the same? 














Note 













Every whole number greater than 








1 has one unique way to rewrite 








it as a product of prime factors. 








A different product of prime 








factors will give a different 








number! 








Multiply all the numbers in the rings together. 










You can multiply in any order. 








2 × 2 can be written as 22 . 












Number 








Answer 













2 








2 (prime) 








3 








3 (prime) 








4 








2 



× 



2 








5 








5 (prime) 








6 








2 



× 



3 








7 










Writing numbers as a product of prime factors 













Remember that the 



factors 



of a number divide into it exactly. 








For example, the factors of 12 are 1, 



2, 3, 



4, 6 and 12 








A 



prime factor 



is a factor of a number that is also prime. 








The prime factors of 12 are 



2 



and 



3. 














Remember 













1 is not a prime number. 








Communication 








using 








symbols 
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Finding the HCF and LCM of two numbers 













The 



highest common factor 



(HCF) of two numbers is the largest factor that they share. 








You can find the HCF of two numbers by listing their factors, as in this example for 20 and 30. 










Factors of 20: 1 2 4 5 



10 



20 








Factors of 30: 1 2 3 5 6 



10 



15 30 










The highest number in both lists is 



10 



so this is the HCF of 20 and 30. 








The 



lowest common multiple 



(LCM) of two numbers is the lowest multiple that they share. 








You can find the LCM of two numbers by listing their multiples, as in this example, again using 20 and 30. 










Multiples of 20: 20 40 



60 



80 100 . . . 








Multiples of 30: 30 



60 



90 120 150 . . . 










The lowest number in both lists is 



60 



so this is the LCM of 20 and 30. 








The next example shows you how to use a Venn diagram to help you find the HCF and LCM of two numbers. 








The HCF is often quite a small 








number. 










Check: 1890 



= 



6 × 315 








which means 1890 is a 








multiple of 315 and 








1890 



= 



270 × 7 which 








means 1890 is also a 








multiple of 270. Can you 








see why this method 








works? 












Worked example 













a 



Show that 270 written as a product of prime factors is 2 × 33 × 5. 








b 



Write 315 as a product of prime factors. 








c 



Find the HCF and LCM of 270 and 315. 












Solution 













a 



2 



3 



5 



2 



27 



5 








10 



27 



270 








3 








× × = × 



× 








= × = 








b 








315 








63 








5 








9 








7 








3 








3 








315 ÷ 5 = 63 








63 ÷ 7 = 9 








9 = 3 × 3 










Multiply together all the prime (circled) numbers in the factor tree: 










315 



= 



5 × 7 × 3 × 3 








= 



32 × 5 × 7 








c 



270 



= 



2 



× 



3 



× 



3 



× 



3 



× 



5 



and 315 



= 



3 



× 



3 



× 



5 



× 



7 




	





Placing these factors in a Venn diagram gives 










315 








270 








3 








7 








2 








3 








3 








5 










The HCF is found by multiplying the 








numbers in the intersection: 










3 



× 



3 



× 



5 



= 



45 










So the HCF of 270 and 315 is 45. 








The LCM is found by multiplying all of the numbers in the Venn diagram: 










× × × × × = 








2 3 



3 3 5 



7 



1890 








315 








270 








… 










3, 3 



and 



5 



are 



common factors 



so they go in the intersection. 








The intersection is the middle/crossover of the two circles. 








These are the common factors of 








both numbers so when you multiply them 








together you’ll get the highest common 








factor. 














Remember 















� Writing 



a number as a product 













of its prime factors means 








writing all of the prime factors 








as a multiplication. 












� Use 



index notation to write 













a product of prime factors 








neatly. 














Note 













Venn diagrams are covered in 








full in chapter 15 (unit 15.2). 








Conceptual 








understanding 












The epsilon sign 



ε 



represents the universal set. 
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1 Powers and indices 










1.3 Now try these 















Band 1 questions 













❶ 



Work out these. 












a 



3 × 5 × 7 














b 



3 × 7 × 11 














c 



2 × 3 × 5 














d 



2 × 3 × 11 














e 



23 














f 



24 














g 



32 × 5 














h 



22 × 3 












i 








22 × 52 










❷  



a 



What are the first ten multiples of 5? 












b 



What are the first ten multiples of 6? 















c 



What is the lowest common multiple (LCM) of 5 and 6? 












❸  



a 



List the first eight multiples of 30. 














b 



List the first eight multiples of 24. 















c 



What is the lowest common multiple (LCM) of 30 and 24? 












❹ 



Find the lowest common multiple (LCM) of each pair of numbers. 










a 



3 and 5 














b 



4 and 6 














c 



9 and 12 












❺  



a 



What are the factors of 12? 










b 



What are the factors of 16? 














c 



What is the highest common factor (HCF) of 12 and 16? 












❻ 



Find the HCF of each pair of numbers. 










a 



15 and 20 














b 



18 and 24 















Band 2 questions 













❼  



a 



Copy and complete this diagram to find the prime factors of 18. 










       



b 



Write 18 as the product of prime factors. 










c 



Rewrite your answer using indices. 












❽  



a 



Complete this list of the factors of 60. 








1, 2, 3, ..., 60 










b 



Write a list of the prime factors of 60. 














c 



Write 60 as a product of prime factors. 












❾ 



Draw factor trees to write these numbers as products of prime factors. 










a 



12 














b 



8 














c 



15 














d 



20 














e 



30 












❿ 



Write each of these numbers as a product of its prime factors. 










       



Write your answers using indices. 










a 



50 














b 



140 














c 



84 














d 



36 














e 



200 












⓫ 



Find the 



i 



LCM and 



ii 



HCF of these pairs of numbers by first finding their prime factors and then using a Venn diagram. 










a 



64 and 72 














b 



20 and 35 














c 



16 and 28 












⓬  



a 



Find the HCF of 90 and 360. 










b 



Find the LCM of 90 and 360. 














c 



What do you notice about your answers to parts 



a 



and 



b? 















       



Find another pair of numbers with this pattern. 








⓭  



a 



Find a number with prime factors of only 13, 17 and 19. 










b 



Find a number between 100 and 200 with prime factors that are all even. 














c 



Find a pair of numbers that have prime factors of only 2, 3 and 5. 












18 








9 








2 








3 








Logical 








reasoning 
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Band 3 questions 













⓮  



a 



Show the prime factors of 24 and 90 on a Venn diagram. 














b 



Use the Venn diagram to find the HCF and LCM of 24 and 90. 













⓯ 



Pedr makes rosewood jewellery. 










       



Pieces of wood are joined together to make bracelets, necklaces and anklets. 










       



All the pieces of wood are the same length. 










       



Look at the poster. 










       



What is the greatest possible length for one of the pieces of wood? 








⓰  



Find the LCM and HCF of 90, 75 and 60. 








⓱  



These dials are set at 0: 












       








0 








4 








7 








1 








3 








5 








6 








2 








0 








3 








5 








1 








2 








4 








0 








1 








2 








4 








3 












       



After the left dial has been turned through one complete turn they look like this: 












       








0 








4 








7 








1 








3 








5 








6 








2 








2 








5 








1 








3 








4 








0 








3 








4 








0 








2 








1 












a 



Draw a diagram to show what they will look like after two complete turns of the left dial. 


















b 



How many complete turns of the left dial are needed before the first two dials are both set to 0? 















c 



How many complete turns of the left dial are needed before all three dials are again set to 0? 












⓲  










4 








BUSES AVAILABLE FROM THIS STOP 








1b 








3a 








Departing every 








First departure 








5 mins 8 mins 10 mins 








9.00 a.m. 9.00 a.m. 9.00 a.m. 












       



All three buses leave together at 9.00 a.m. 










       



When is the next time that all three buses leave together? 










Pedr’s jewellery 








GUARANTEED TO 








BRING YOU LUCK 








Bracelets 








18 cm 








Short Necklaces 48 cm 








Long Necklaces 54 cm 








Anklets 








24 cm 








Strategic 








competence 










Key words 













Here is a list of the key words you met in this chapter. 








Use the glossary at the back of this book to check any you are unsure about. 








Cube 








Indices 








Prime 








Standard form 








Cube root 








Lowest common multiple (LCM) 








Product 








Venn diagram 








Factor 








Multiple 








Square 








Highest common factor (HCF) 








Power 








Square root 
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1 Powers and indices 














Review exercise: powers and indices 















Band 1 questions 













❶ 



Multiply out these. 












a 



22 × 32 














b 



3 × 52 














c 



2 × 72 














d 



23 × 33 














❷ 



Write 64 as a power of 










a 



2 














b 



4 














c 



8 














d 



64 












❸ 



Write the number in each statement as a power of 10. 










a 



There are 100 steps to the top of the tower. 














b 



The winner won by just 0.1 of a second. 














c 



The car costs £10 000. 












❹ 



In the number 4.12 × 106 



, the first digit has a value of 4 million or 4 000 000. 












       



The numbers in the table are written in standard form. 










       



Copy the tables and fill in the value of the first digit for each number. 










a 








Number 








Value of first digit 








6.1 × 104 








3.52 × 104 








2.9 × 107 








1.352 × 107 








4.5 × 109 








1.236 × 109 








b 








Number 








Value of first digit 








2 × 10–2 








1.46 × 10–2 








3 × 10–4 








6.2 × 10–4 








5 × 10–6 








3.21 × 10–6 










❺ 



Find the LCM and HCF of these pairs of numbers by first finding their prime factors. 










a 



8 and 14 














b 



30 and 35 














c 



18 and 24 














Band 2 questions 













❻ 



Find the values of these. 












a 



(22 )3 














b 



22 × 23 














c 



22 + 23 














d 



23 × 23 














e 



23 ÷ 23 














f 



25 ÷ 23 














g 



299 ÷ 296 












h 








2 








(2 2 2 2 2) 








5 








× × × × 










❼ 



Find the LCM and HCF of these pairs of numbers by first finding their prime factors. 










a 



80 and 100 














b 



210 and 240 












❽ 



Work out the missing digits in these. There may be more than one answer. 










a 








= 



25 








2 








b 








= 








5 








2 








c 








= 








6 








3 








d 








= 








6 








3 










Strategic 








competence 








Strategic 








competence 








Logical 








reasoning 
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❾ 



Write these numbers in standard form. 










a 



2000 














b 



32 000 














c 



1450 














d 



36 000 000 












❿ 



Write these numbers in standard form. 










a 



0.067 














b 



0.003 41 














c 



0.000 006 














d 



0.23 












⓫  



Write these as ordinary numbers. 












a 



2 × 10³ 














b 



1.4 × 10² 














c 



4.56 × 104 














d 



5.6 × 105 














e 



3.576 × 1012 














f 



2.7 × 10–3 














g 



8.32 × 10–7 














h 



4.9 × 10–10 














⓬  



Write these numbers in standard form. 










a 



China has an estimated population of 1 393 000 000. 














b 



It takes 0.000 000 003 3 seconds for light to travel a distance of 1 metre. 














c 



The world’s longest river, the Nile, is 6695 km long. 














d 



An amoeba is 0.0005 metres across. 














e 



The Star Wars films had a worldwide 



box 



office gross of £10 320 000 000. 













⓭ 



Write each expression as a single power of 3 or 5. 












a 



34 × 32 














b 



35 ÷ 32 














c 



(32 )4 














d 



52 ÷ 52 














e 



52 ÷ 54 














f 



52 ÷ 53 














Band 3 questions 













⓮  



Lowri has got all of her homework wrong. 










       



The numbers are correct, but they should be written in standard form. 










       



Correct Lowri’s homework. 










a 100 × 105 



✗ 








b 0.3 × 109 



✗ 








c 0.5 × 10–3 



✗ 








d 200 × 10–6 



✗ 










⓯  



Write these sets of numbers in order of size, starting with the smallest. 












a 



2.3 × 104 












32 000 








5.47 × 103 








1.36 × 103 








40 thousand 










b 



4 × 10–5 












3.7 × 10–4 








1.8 × 10–4 








0.000 65 








0.000 03 










⓰  



Nomsa thinks she has found a counter-example to the rule that any number has only one set of prime factors. She says, 










       



Is Nomsa correct? 








⓱  



The prime factors of a cube number can be grouped in threes like this: 










216 



= 



(2 × 2 × 2) × (3 × 3 × 3) is the cube of (2 × 3). 








a 



15 



= 



3 × 5. Write down the cube of 15. 










b 



What is the cube root of 33 × 73 ? 














       



64 



= 



2 × 2 × 2 × 2 × 2 × 2 



= 



26 is a square number and a cube number. 












c 



Show that its factors can be grouped in pairs and in threes. 














d 



Find two more numbers that are both square numbers and cube numbers. 












‘My number is 24 871. I can factorise it in two ways. It can be 209 × 119 








or it can be 187 × 133. I have found an exception to the rule!’ 








Strategic 








competence 








Logical 








reasoning 
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⓲  



In a motor race, the faster car completes the circuit in 5 minutes and the slower car takes 7 minutes. 










a 



How long is it before the faster car overtakes the slower car at the same time as they pass through the 












starting position? 










b 



How many laps has each car completed? 














c 



Does the faster car overtake the slower car anywhere else on the circuit? 














d 



If so, where does this happen and after how long? 












⓳  



a 



You are given that 








× 








= 








2 2 








2 








(2 ) 








3 








2 








5 








2 3 








n 








. 










       



Work out the value of 



n. 








b 



You are given that 



3 








3 








(3 ) 3 








1 








3 








4 








× 








= 








× 








+ 








m 








m 








m 








. 










       



Work out the value of 



m. 










Write each side as a single power of 2. 








Strategic 








competence 
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Coming up… 















  



Understanding equivalent fractions 








  



Adding, subtracting, multiplying and 













dividing fractions 












  



Understanding mixed numbers 








  



Converting between mixed numbers and 













improper fractions 










Fraction arithmagons 













The number in each square is the SUM of the numbers in the circles adjacent to it. 








Make a copy of each arithmagon and fill in the missing numbers. 










①  








11 








13 








ADD 








8 








13 








2 








13 








1 








13 








② 








2 








5 








ADD 








3 








5 








1 








20 








3 








10 








③ 








8 








11 








ADD 








9 








11 








2 








11 








10 








11 








④  








1 








2 








ADD 








1 








4 








5 








8 








7 








8 








⑤ 








ADD 








2 








3 








1 








6 








1 








9 








4 








9 








⑥ 








ADD 








6 








11 








10 








11 








5 








11 








2 








11 












Fractions 








2 















2.1 Fractions review 















Skill checker 













①  



Work out what fraction of this square is 










       








a 



stripes 








b 



orange 








c 



white. 
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2 Fractions 










Fractions to decimals 













Remember you can change a fraction into a decimal by dividing the numerator (top) by the denominator (bottom). 










For example, 



3 








8 








3 8 








= ÷ 








3 8 0.375 








= 












Equivalent fractions 













You can find 



equivalent fractions 



by multiplying or dividing 



both the top and bottom 



of a fraction by the same number. 










So 








3 








8 








6 








16 








= 








and 










Equivalent fractions 



simplify to give the same fraction in its lowest terms. 








For example 










10 








15 








= 



2 








3 








16 








24 








= 



2 








3 








10 








15 








and 








16 








24 








are equivalent as they both simplify to give 



2 








3 








You can use equivalent fractions to rewrite a decimal as a fraction. 








For example, 0.375 means 375 thousandths which is 








375 








1000 








Simplifying gives 








375 








1000 








75 








200 








15 








40 








3 








8 








= 








= 








= 








×2 








×2 








This is called simplifying or cancelling. 








You can’t simplify 3 








8 any further, so you say 3 








8 is in 








its ‘lowest terms’ or ‘simplest form’. 








12 








32 








= 








÷4 








÷4 








3 








8 










② 



Jamal has drawn this pie chart to show how he spends his pocket money. 










Food 








Travel 








Entertainment 








Clothes 








Savings 








90° 








120° 








80° 








40° 








30° 








÷5 








÷5 








÷8 








÷8 












       



Find what fraction of his money he spends on 








a 



entertainment 








b 



food 








c 



clothes and travel. 














Note 













Use your calculator to check that 








6 ÷ 16 = 0.375 and 12 ÷ 32 = 0.375. 
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