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How to get the most from this book 








This book covers the content for the Intermediate WJEC GCSEs in Mathematics and 








Mathematics – Numeracy 








Sometimes sections are included for completeness as extension 



material. This is 



clearly 



flagged 










with 



Higher 



Tier only 











The material 



is 



split into 22 



‘strands 



of 



learning’: 










Number strands 








Algebra strands 








Geometry Strands 



Statistics Strands 








Calculating 








Starting algebra 








Units and scales 








Statistical measures 








Using our number system Sequences 








Properties of shapes Statistical diagrams 








Accuracy 








Functions and graphs 








Measuring shapes Collecting data 








Fractions 








Algebraic methods 








Construction 








Probability 








Percentages 








Working with quadratics Transformations 








Ratio and proportion 








Three-dimensional 








shapes 








Number properties 











Each strand is presented as a series of units that get more 



difficult 



as you progress (from Band b to 








Band 



i). This 



book mainly deals with units in Bands 



f 



to h. In total there are 80 units in this book. 








Getting started 








At the beginning of each strand, you will 



find 



a ‘Progression 



strand 



flowchart’. 



It shows what skills 








you will develop in each unit in the 



strand. You 



can see: 








• what you need to know before starting each unit 








• what you will need to learn next to progress 








Number Strand 



5 



Percentages 










Unit 1 








Band d 








Unit 



4 








Band 



f 








Unit 2 








Band e 








Unit 



3 








Band 



e 








Unit 



7 








Band 



h 








Understanding and using 








percentages 








Applying percentage 








increases and decreases 








to amounts 








Calculating percentages 








of quantities 








Converting fractions and 








decimals to and from 








percentages 








Repeated percentage 








increase/decrease 








Unit 5 








Band g 








Unit 



8 








Band 



j 








Finding the percentage 








change from one amount 








to another 








Growth and Decay 








Page 58 








Higher 








Page 50 








Foundation 








Unit 6 








Band h 








Reverse percentages 








Page 65 








Foundation 








Page 70 













The 



flowchart 



tells you the order you need to 








study the units in. 








Units that build onto the work 



in 



this book are 








shown 



so it is 



easy 



to 



identify next steps 








The 



‘Band’ 



tells you how 



difficult 



the unit is. 








Bands go from Band b to Band k. 








The page number tells you where to 



find 



it in 








the book. 








Assumed knowledge for this book is found in 








the Foundation book or Online. 





















viii 








When you start to use this book, you will need to identify where to join each 



Strand. Then 



you will 








not spend time revisiting skills you have already mastered. 








If you can answer all the questions in the 



‘Reviewing 



skills’ 



section of a unit then you will not have 








to study that unit. 








Reviewing skills 










1 



Compare the simple interest 



on 



each 



of 



these investments, with the compound interest 








when the interest 



is 



added 



at 



the end 



of 



each year. 








a 



£16500 



invested 



at 8% 



p.a. 



for 4 



years. 








b 



£24000 



invested 



at 



12% p.a. 



for 10 



years. 








2 



Margaret buys 



a 



car 



for 



£8000. 








a 



A 



year later 



its 



value has depreciated 



by 15%. What is its 



value now? 








b 



In 



each 



of 



the next two years 



its 



value depreciates 



by 10%. What is its 



value 



3 



years after 








Margaret buys 



it? 








3 



Dimitri weighs 



20 



stones. 



He 



wants 



to 



lose 








3 



stones 



in 



the next three months. 








He 



sees the following advertisement 








for a 



diet plan. 








Using this diet 



plan, will 



Dimitri reach 



his 



target 








weight 



in 3 



months? 











Special Diet Plan Formula 








Lose 



6% of 



body weight 



in 








ONE month and 



4% of 



body 








weight 



in 



each subsequent month. 








When you know which unit to start with in each strand you will be ready to start work on your 



first 



unit. 








Starting 



a unit 








Every unit begins with some information: 








Unit 7 



Limits of accuracy Band g 










To say how accurate a measurement 



is, give 



its lower and upper bounds. 








The 



length 



of a line is 



l, 



recorded 



as 36cm to the 



nearest centimetre. 













31 








32 








33 








34 








35          36          37          38          39 













All lines between 



35.5cm 



and 



36.499999… 



cm are rounded to 



36cm. 








35.5cm is 



called 



the 



lower bound. 








36.499999 is 



effectively 



36.5cm so 36.5cm is 



called 



the 



upper bound. 








This is written as 











35.5 



ഛ 



l 



< 36.5 








Another 



way of 



writing 



it is 








l 



= 35 ± 



0.5cm 








Toolbox 








Example 



– 



Recognising the effect 



of 



bounds 



on a 



result 










Stella draws 



a 



square 



with a side 



length 



of 21cm to the 



nearest centimetre. 








a 



What 



are the 



upper 



and 



lower bounds 



of the side 



length 



of the 



square? 








b 



What are the upper and lower bounds of the perimeter of the square she has drawn? 













Solution 













a 



Upper bound is 21.5 cm 








Lower bound 



is 20.5 cm 








b 



Upper bound of perimeter = 4 × 21.5 = 86 cm 








Lower bound 



of 



perimeter 



= 4 × 20.5 = 82 cm 











20 








20.5 








21.5 








21 








22 








a 








Out side the Maths class room 










Buying in bulk 













Each 



of 



these bags should contain 



25kg 








of 



coffee. What 



is the minimum mass you 








would expect 



a bag to 



have? 











3 










The title tells you what is covered in the unit 








and its band of 



difficulty. 








‘Toolbox’ gives the key things you need 



to 








know 



to 



answer the questions 



in 



the unit. 








‘Outside the Maths classroom’ 



suggests one 








example of where the content of the unit 








would be 



used. The 



answer to the question 








can be found in the online teaching and 








learning resources. 








‘Examples’ show how the skills in the unit are 








used to tackle typical problems. 








How to get the most from this 



book 





















How to get the most from this book 








ix 








Now you have all the information you need, you can use the questions to develop your 








understanding. 








Practising skills 










1 



Write down the number that is exactly half way between 








a 



3 and 4 








b 



3.5 and 3.6 








c 



3.55 and 3.56 








d 



7.541 and 7.542 








e 



12 and 12.0001. 








2 



State the upper and lower bounds of each of these measurements. 








a 



A weight recorded at 7 kg, to the nearest kg. 








b 



A length recorded as 7 m, to the nearest metre. 








c 



A volume recorded as 7 litres, to the nearest litre. 








3 



State the upper and lower bounds for each of these measurements. 








a 



A piece of wood measured at 53 cm, to the nearest cm. 








b 



A piece of wood measured at 53 cm, to the nearest mm. 








c 



A piece of wood measured at 5.3 cm, to the nearest mm. 








4 



State the upper and lower bounds of each of these measurements. 








a 



A weight recorded at 15 kg, to the nearest kg. 








b 



A weight recorded at 15.7 kg, to the nearest 100 grams. 








Developing 



fluency 








1 



Marc measures a piece of wood. He records his measurement to the nearest cm. 








Hywel measures the same piece of wood. He records his measurement to the nearest mm. 








What is the greatest difference that there can be between Marc’s measurement and Hywel’s 








measurement? 








2 



A rectangular piece of paper is measured as being 24 cm by 56 cm, with each length being 








measuredto the nearest cm. 








What are the upper and lower bounds of the area of the piece of paper? 








3 



A box is measured as being 4 cm by 7 cm by 9 cm. What are the upper and lower bounds of 








the volume of the box if the measurements are accurate 








a 



to the nearest cm 








b 



to the nearest mm? 








Problem solving 








1 



Gareth wants to stack 4 boxes, each of height 25 cm, correct to the nearest centimetre. 








The height available is 1 metre. 








Explain why the boxes may not fi t in the space available. You must show all your working. 








2 



Ewan uses a piece of wood 0.8 m long, correct to the nearest 0.02 m, to make a shelf. He then 








marks out the shelf every 10 cm. He finds he has a space left at the end. 








Ginny measures the radius of a circle to be 30.9 cm 








3 



Apple juice is sold in cuboid cartons. (The measurements shown 








are correct to the nearest centimetre.) 








a 



Thelma wants to fill eight of these boxes with Pure Apple Juice. 








What are the upper and lower bounds of each measurement? 








b 



Find the greatest and least value for the circumference of the 








she can 








i 



definitely do this 








ii 



possibly do this 








iii 



definitely not do this. 








4 



Stella is designing a central heating fl ue duct to take waste fumes 








out through the wall. The hole for the duct has to be sealed. 








The diagram shows Stella’s design. 








There is a 16.5 cm square plate with a 4.5 cm radius circle removed 








from it. The measurements are accurate to one decimal place. 








a 



Write an inequality to show the upper and lower bounds of the 








are a, 



A 



cm2 



, of the metal seal. 











When you feel 



confident, 



use the ‘Reviewing 



skills’ 



section to check that you have mastered the 








techniques covered in the unit. 










You will see many questions labelled with 



Reasoning 











Reasoning 



skills are key skills you need to develop in order to solve problems. 








They will help you think through problems and to apply your skills in unfamiliar situations. Use these 








questions to make sure that you develop these important skills. 








‘Practising skills’ 



questions are all about 








building and mastering the essential 








techniques that you need 



to 



succeed. 








‘Developing 



fluency’ 



questions give you 








practice in using your skills for a variety 








of purposes and contexts, building your 








confidence 



to tackle any type of question. 








‘Problem solving’ 



questions give examples 








of how you will use the Maths in the unit 








together with problem solving skills in order 








to tackle more demanding problems: 








• in 



the real world 








• in other subjects 








• within Maths itself. 


















x 








How to get the most from this book 








About 



‘Bands’ 








Every unit has been allocated to a 



Band. These 



bands show you the level of 



difficulty 



of the Maths 








that you are working on. 








Each Band contains Maths that’s of about the same level of 



difficulty. 








This provides a way of checking your progress and assessing your weaker areas, where you need 








to practise more. 








Moving 



on to 



another 



unit 








Once you have completed a unit, you should move on to the next unit in one of the 



strands. You 








can choose which strand to work on next but try and complete all the units in a particular Band 








before moving on to the next Band. 








A note for 



teachers 








Lower Bands have been assigned to units roughly in line with the previous National Curriculum 








levels. Here they are, just to help in giving you 



a 



reference point. 










Band 








Approximate Equivalent 



in 



terms 



of 








Old National Curriculum Levels 








b 








Level 2 








c 








Level 3 








d 








Level 4 








e 








Level 



5 








f 








Level 6 








g 








Level 7 








h 








Level 8 








i 








No equivalent 











Answers 



and 



Write-on sheets 








Write-on sheets to aid completion of answers are denoted by 



. These 



and answers to all the 








questions in this book are available via 



Mastering Mathematics 11-16 Teaching and Learning 








Resources for WJEC GCSE 



or by visiting 








www.hoddereducation.co.uk/MasteringmathsforWJECGCSE 



















Number Strand 



1 



Calculating 








Unit 1 








Band c 








Unit 



4 








Band 



d 








Unit 2 








Band d 








Unit 



3 








Band 



d 








Unit 7 








Band 



f 








Adding and subtracting 








whole numbers 








Dividing whole numbers 








Multiplying whole 








numbers 








Adding and subtracting 








decimals 








BIDMAS 








Unit 



5 








Band 



d 








Adding and subtracting 








negative numbers 








Unit 8 








Band 



f 








Multiplying decimals 








Foundation 








Unit 



9 








Band 



f 








Dividing decimals 








Foundation 








Unit 



6 








Band 



e 








Multiplying and dividing 








negative numbers 








Foundation 








Foundation 








This strand is assumed knowledge for this book. Knowledge and skills from these units are used 








throughout the book. 



















Unit 4 








Band e 








Unit 2 








Band d 








Unit 3 








Band e 








Understanding negative 








numbers 








Understanding decimals 








Multiplying and dividing 








decimals by 10, 100, etc. 








Unit 1 








Band c 








Working with whole 








numbers 








Unit 5 








Band e 








Using the number system 








effectively 








Page 3 








Unit 6 








Band h 








Understanding standard 








form 








Page 10 








Unit 



7 








Band 



h 








Calculating with standard 








form 








Page 14 








Unit 



8 








Band 



i 








Recurring decimals 








Higher 








Number Strand 



2 Using our 



number 








system 








Units 1–4 are assumed knowledge for this book. Knowledge and skills from these units are used 








throughout the book. 


















3 








Unit 5 



Using 



the 



number system 








effectively 



Band e 








Outside 



the Maths 



classroom 








Building swimming pools 








How many tiles are needed to tile an 








Olympic swimming pool? 








Thinking of dividing as ‘how many are there in…?’ 








How many 2s are there in 8? 








2 + 2 + 2 + 2 = 8 








There are four 2s in 8 so 8 ÷ 2 = 4. 








How many 0.1s are there in 1.3? 








0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 = 1.3 








There are thirteen 0.1s in 1.3 so 1.3 



÷ 



0.1 



= 



13. 








This 



is 



the same as multiplying 1.3 by 10. 








This place-value table shows 4.67 divided by 0.01 








H 








T 








U 








. 








1 








10 








1 








100 








4 








. 








6 








7 








4 








6 








7 








. 








The place-value table shows that dividing by 0.01 has exactly the same effect as multiplying by 100. 








In the same way, 








• 



multiplying by 0.1 is the same as dividing by 10 








• 



multiplying by 0.01 is the same as dividing by 100 








• 



multiplying by 0.001 is the same as dividing by 1000 and so on. 








Toolbox 








2 


















4 








Number Strand 2 Using our number system 








Example 



– 



Multiplying 



and 



dividing 



by 0.1 and 0.01 








Work out the answers to these calculations. 








a 



32 × 0.1 








b 



320 × 0.01 








c 



32 ÷ 0.1 








d 



32 ÷ 0.01 








Solution 








a 



Using a place-value table to multiply by 0.1, think of 30 lots of 0.1 which makes 3, and 2 lots of 








0.1 which makes 0.2. 








H 








T 








U 








. 








1 








10 








1 








100 








1 








1000 








3 








2 








. 








3 








. 








2 








So 32 lots of 0.1 = 3.2 








Using the same idea for the other calculations: 








b 



320 × 0.01 = 3.2 








c 



32 ÷ 0.1 = 320 








d 



32 ÷ 0.01 = 3200 








Example 



– 



Division 



using known facts 








Use this known fact to work out the calculations below. 








720 ÷ 0.1 = 7200 








a 



7200 ÷ 0.1 








b 



7200 ÷ 0.01 








c 



72 ÷ 0.1 








d 



720 ÷ 0.01 








e 



7200 ÷ 10 








f 



7200 ÷ 1000 








Solution 








a 



7200 ÷ 0.1 = 72 000 








b 



7200 ÷ 0.01 = 720 000 








c 



72 ÷ 0.1 = 720 








d 



720 ÷ 0.01 = 72 000 








e 



7200 ÷ 10 = 720 








f 



7200 ÷ 1000 = 7.2 










Using 



a 



place-value table can help 



to 








keep track 



of 



the digits when multiplying 








or 



dividing by powers 



of 



10. 
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Example 



– 



Multiplication 



using known facts 








Use this known fact to work out the calculations below. 








720 × 0.1 = 72 








a 



7200 × 0.1 








b 



7200 × 0.01 








c 



72 × 0.1 








d 



720 × 0.01 








e 



7200 × 10 








f 



7200 × 1000 








Solution 








a 



7200 × 0.1 = 720 








b 



7200 × 0.01 = 72 








c 



72 × 0.1 = 7.2 








d 



720 × 0.01 = 7.2 








e 



7200 × 10 = 72 000 








f 



7200 × 1000 = 7 200 000 








Example 



– Mental 



calculation 



using known facts 








Work out 5.6 ÷ 0.07 








in your head. 








Salman 








Solution 








Amy 








56 ÷ 7 = 8 








5.6 ÷ 7 = 0.8 








so 








so 








and so 








5.6 ÷ 0.7 = 8 








5.6 ÷ 0.07 = 



80 


















6 








Number Strand 2 Using our number system 










Practising 



skills 








1 



Work these out. 








a 



i 



7000 



× 



1000 








ii 



7000 × 100 








iii 



7000 × 10 








iv 



7000 



× 1 








v 



7000 × 0.1 








vi 



7000 × 0.01 








vii 



7000 



× 



0.001 








c 



Use the word ‘less’ or ‘more’ to complete these sentences. 








7000 × 10 gives an answer which is 








than 7000. 








7000 × 0.1 gives an answer which is 








than 7000. 








2 



Work these out. 








a 



i 



8000 ÷ 1000 








ii 



8000 ÷ 100 








iii 



8000 



÷ 



10 








iv 



8000 ÷ 1 








v 



8000 ÷ 0.1 








vi 



8000 



÷ 



0.01 








vii 



8000 ÷ 0.001 








c 



Use the word ‘less’ or ‘more’ to complete these sentences. 








8000 ÷ 10 gives an answer which is 








than 8000. 








8000 



÷ 



0.1 gives an answer which 



is 








than 8000. 








3 



Work these out. 








a 



40 × 0.1 








e 



125 ÷ 0.1 








b 



600 × 0.1 








f 



993 ÷ 0.1 








c 



9 × 0.1 








g 



6.2 ÷ 0.1 








d 



8.4 × 0.1 








h 



5.17 ÷ 0.1 








4 



Work these out. 








a 



0.6 × 0.01 








e 



246.9 ÷ 0.01 








b 



500 × 0.01 








f 



61.3 ÷ 0.01 








c 



8000 × 0.01 








g 



32 ÷ 0.01 








d 



145 × 0.01 








h 



2000 ÷ 0.01 








5 



Work these out. 








a 



225.9 × 0.001 








e 



5.84 ÷ 0.01 








b 



638 × 0.001 








f 



0.7 ÷ 0.001 








c 



8 × 0.001 








g 



24.9 ÷ 0.001 








d 



0.4 × 0.001 








h 



0.0815 ÷ 0.001 








6 



Work these out. 








a 



6 ÷ 



0.1 








e 



0.8 × 0.1 








b 



13 



× 



0.1 








f 



7.65 ÷ 0.001 








c 



4.7 



÷ 



0.001 








g 



5 ÷ 0.01 








d 



52.9 



÷ 



0.01 








h 



46 × 0.01 








b 



i 



2468 × 1000 








ii 



2468 × 100 








iii 



2468 × 10 








iv 



2468 



× 1 








v 



2468 × 0.1 








vi 



2468 × 0.01 








vii 



2468 



× 



0.001 








b 



i 



6500 ÷ 1000 








ii 



6500 ÷ 100 








iii 



6500 



÷ 



10 








iv 



6500 



÷ 1 








v 



6500 ÷ 0.1 








vi 



6500 



÷ 



0.01 








vii 



6500 



÷ 



0.001 
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7 



Work these out. 








a 



180 ÷ 0.01 








e 



50 × 0.01 








b 



2.3 × 0.01 








f 








3.2 ÷ 0.001 








c 



6.91 ÷ 0.01 








g 



1.64 × 0.001 








d 



0.7 ÷ 0.01 








h 



5.899 ÷ 0.0001 








8 



Work these out. 








a 



0.6 ÷ 0.001 








e 



0.009 ÷ 0.001 








b 



12.2 × 0.01 








f 








0.746 × 0.1 








c 



0.07 ÷ 0.01 








g 



45.228 ÷ 0.01 








d 



0.18 ÷ 0.1 








h 



3.6078 × 0.001 








Developing 



fluency 








1 



Beef costs £8.60 per kilo. 








Copy and complete each sentence. 








a 



1 kg of beef costs 8.60 × 1 = £ 








b 



10 kg of beef costs 8.60 × 








= £ 








c 



0.1 kg of beef costs 8.60 × 








= £ 








2 



a 



Siân has 



a 



bag of 10p coins. 



It is 



worth £3. How many 10p coins are in the bag? 








b 



Using pence this is written 300 ÷ 10 = 30. 








Complete this equivalent statement using pounds. 3 ÷ 








= 








3 



Write the answers to these calculations in order of size, smallest 



first. 








a 



17 



× 



0.1 








b 



26.5 



× 



0.01 








c 



790 



× 



0.01 








d 



125.1 



× 



0.001 








e 



0.7 ÷ 0.1 








f 



0.65 ÷ 0.01 








g 



1.124 ÷ 0.001 








h 



7 ÷ 0.001 








4 



Here is Owain’s homework. 








Mark the homework and correct any answers that are wrong. 








1 



86 



× 



0.1 



= 



8.6 








2 



20 × 



0.1 



= 



200 








2.5 



÷ 



0.1 



= 



0.25 








3 








4 



3 ÷ 



0.1 



= 



30 








5 



18 × 



0.01 



= 



0.18 








6 



1121 



÷ 



0.01 



= 



11210 








7 



60 



× 



0.001 



= 



0.6 








8 



2.04 



÷ 



0.1 



= 



2.004 








5 



Find the missing numbers. 








a 



180 



× 








= 



1800 








b 



65 



× 








= 



6.5 








c 



900 



× = 9 








d 



2.1 × 








= 210 








e 



6.7 × 








= 0.67 








f 



0.9 × = 0.009 








6 



Find the missing numbers. 








a 



4500 



÷ 








= 



45 








b 



2 ÷ 








= 



20 








c 



7.8 



÷ = 



7800 








d 



68 ÷ 








= 680 








e 



40 ÷ 








= 0.4 








f 



0.06 ÷ = 0.6 





















8 








Number Strand 2 Using our number system 








Problem solving 










1 



Look at this 



diagram. There 



are 4 operations in the boxes. 











Multiply 



by 10 








Divide by 10 








Divide by 0.1 








Multiply 



by 0.1 








Two pairs of the operations are equivalent; they are joined by green lines. 








The other pairs are opposite (or inverse) operations and they are joined by red lines. 








Copy and complete the following diagrams. 








a 








b 








c 








Divide by 100 








Multiply by 0.001 








Divide by 



0.0001 
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2 



Start with 81 × 16 = 1296. 








When you go diagonally down to the left, multiply the 



first 



number by 2 and divide the second 








number by 2. 








When you go diagonally down to the right, divide the 



first 



number by 3 and multiply the 








second number by 3. 








× 2, ÷ 2 








÷ 3, × 3 








81 × 16 = 



1296 








27 × 48 = 








162 × 8 = 








× 








= 








× 








= 








× 








= 








× 








= 








× = 








× 








= 








× 








= 








× 








= 








× = 








× = 








× = 








54 × 








= 








a 



Complete the diagram. 








b 



What happens 



if 



you try to complete another layer? 








c 



What is special about the starting numbers that have been chosen? 











Reviewing skills 










1 



Work these out. 








a 



8.2 



× 



0.1 








e 



63 × 0.001 








b 



130 



× 



0.1 








f 



0.9 × 0.01 








c 



4 × 



0.01 








g 



2.01 × 0.1 








d 



8 × 



0.001 








h 



0.7 × 0.001 








2 



Work these out. 








a 



2.8 



÷ 



0.1 








e 



600 ÷ 0.1 








b 



30 



÷ 



0.01 








f 



0.004 ÷ 0.01 








c 



0.08 



÷ 



0.001 








g 



100 ÷ 0.0001 








d 



0.2 



÷ 



0.001 








h 



0.001 ÷ 0.0001 








3 



How many 1p coins make £100? 





















10 








Outside 



the Maths 



classroom 








Describing the Universe 








The speed of light 



is 



written in standard form as 



3 × 



10 








8 








m/s. 








Why do scientists use numbers written in standard form? 








Standard form is used to write large numbers and small numbers. 








For example, the speed of light is 2.998 × 10 








8 








metres per second and the mass of an electron is 








9.110 × 10 








–31 








kg. 








A 



number in standard form 



is 








(a number between 1 and 10) × (a power of 10). 








So 3.9 



× 



10 








–4 








is 



standard form but 39 



× 



10 








–5 








isn’t. 








When thinking about numbers in standard form it can be helpful to have a place-value table in 








mind. The 



table below shows four million six hundred and seventy thousand (4 670 000), which 



is 








sometimes said as 4.67 million. 








M 








HTh TTh 








Th 








H 








T 








U 








. 








1 








10 








1 








100 








4 








. 








6 








7 








4.67 



× 



10 








6 








4 








6 








7 








0 








0 








0 








0 








. 








4.67 million is 4.67 × 1 000 000 or 4.67 × 10 








6 








. The 



table shows you that, the × 10 








6 








moves all of the 








digits in 4.67 six places to the left; any blanks are 



filled 



with zeros. 








In 6.8 × 10 








–3 








all of the digits of 6.8 are moved three places to the right and the gaps are 



filled 








with zeros. 








H 








T 








U 



. 








1 








10 








1 








100 








1 








1000 








1 








10000 








6 



. 



8 








6.8 



× 



10 








–3 








. 



0 








0 








6 








8 
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Example 



– 



Converting 



small 



numbers 



to 



standard 



form 








A 



flea 



weighs around 0.000087 kg. Write this number in standard form. 








Solution 








For 



it 



to be in standard form, 



it 



must start 8.7 








0.000087 = 0.00087 × 0.1 








0.000087 = 0.0087 × 0.01 








0.000087 = 0.087 × 0.001 








0.000087 = 0.87 × 0.0001 








0.000087 



= 



8.7 



× 



0.00001 








So 








0.000087 = 8.7 × 0.00001= 8.7 × 10 








–5 








Example 



– 



Converting 



large 



numbers 



from 



standard 



form 








Convert the standard form number 6.387 



× 



10 








6 








to 



a 



normal number. 








Solution 








M 








HTh TTh 








Th 








H 








T 








U 








. 








1 








10 








1 








100 








1 








1000 








6 








. 








3 








8 








7 








6 








3 








8 








7 








0 








0 








0 








. 








Using a place-value table the digits will move up 6 columns when multiplied by 10 








6 








So 6.387 × 10 








6 








= 6 387 000 








The questions in this unit should be answered 



without 



the use of a calculator. 








Practising 



skills 










1 



a 



Write these numbers in standard form. 








i 



5120 








iv 



0.512 








ii 



512 








v 



0.00512 








iii 



51.2 








vi 



0.000512 








b 



How would you write 5.12 in standard form? 








2 



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








a 



5 × 



10 








2 








e 



8.17 



× 



10 








3 








b 



8 × 



10 








4 








f 








9.05 



× 



10 








4 








c 



2.6 



× 



10 








3 








g 



7.4 



× 



10 








7 








d 



1.9 



× 



10 








5 








h 



1.004 



× 



10 








4 








3 



Write these numbers in standard form. 








a 



600 








e 



133 000 








b 



70 000 








f 








4 



million 








c 



8900 








g 



95 million 








d 



816 








h 



4 



billion 
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4 



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








a 



6.8 × 10 








−2 








e 



1.04 × 10 








−1 








b 



5 × 10 








−3 








f 








8.6 × 10 








−5 








c 



2.99 × 10 








−2 








g 



5 × 10 








−6 








d 



7 × 10 








−4 








h 



3.227 × 10 








−2 








5 



Write these numbers in standard form. 








a 



0.69 








e 



0.0038 








b 



0.052 








f 








0.000 006 








c 



0.0114 








g 



0.955 








d 



0.0007 








h 



0.000 09 








Developing 



fluency 








1 



Which of these are not written in standard form? 








5 × 10 








4 








1600 








0.8 × 10 








3 








6.2 × 10 








5 








9 × 100 








3 








7.1 × 10 








−4 








2 



Write these quantities in standard form. 








a 



The total length of veins in the human body is 60 000 miles 








b 



On average a person’s heart beats 108 000 times a day 








c 



The distance between the Sun and the Moon is about 150 000 000 km 








d 



A single coffee bean weighs about 0.003 kg 








e 



The mass of 



a 



grain of rice 



is 



0.000 0026 kg 








3 



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








a 



9 × 10 








3 








e 



1.08 × 10 








4 








b 



2.1 × 10 








3 








f 








7 × 10 








1 








c 



6.8 × 10 








2 








g 



7 × 10 








−1 








d 



9.22 × 10 








2 








h 



3 × 10 








−2 








4 



Write these numbers in standard form. 








a 



Six thousand 








b 



Seventy four 








c 



Eight hundred and ten 








d 



Two thousand and 



fifteen 








e 



Four tenths 








f 








Three hundredths 








g 



0.000 002 24 








h 



5 108 000 








i 








67 800 000 








j 








23 million 








k 








4 



billion 








l 








0.000 000 007 001 








5 



Write these numbers in order, starting with the smallest. 








7100 








6.8 × 10 








4 








9 × 10 








4 








7.95 × 10 








2 








7.09 × 10 








3 








6 



Write these numbers in order, starting with the biggest. 








3.82 × 10 








−2 








0.04 








2 × 



10 








−3 








3.9 



× 



10 








−2 








2.2 



× 



10 








−3 








7 



In each of these, 



fill 



the box with one of 



<, > 



or 



= 








a 



7 × 



10 








2 








750 








d 



0.009 








9 × 



10 








4 








b 



6.2 



× 



10 








−3 








8 × 



10 








−2 








e 



1.65 



× 



10 








8 








2.4 



× 



10 








7 








c 



5 × 



10 








3 








5000 








f 








8 × 



10 








7 








9 



million 
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Problem solving 










1 



The table shows the closest distances of the Sun and seven planets from Earth. 











Planet Distance from Earth 








(in kilometres) 








Jupiter 








6.244 



× 



10 








8 








Mars 








7.83 



× 



10 








7 








Mercury 








9.17 × 10 








7 








Neptune 








4.35 × 10 








9 








Saturn 








1.25 × 10 








9 








Sun 








1.496 × 10 








8 








Uranus 








2.72 



× 



10 








9 








Venus 








4.1 



× 



10 








7 








In a school project, Finlay has to list these in order of distance from Earth. 








He has to start with the planet that is nearest to Earth. 








Finlay writes them in the correct order. Write down Finlay’s list. 










2 



In 



a 



test, Rhodri had to write down the value of the 



first 



digit of 10 numbers written 



in 



standard form. 








The table shows Rhodri’s answers. 











Question 








Number 








Value 



of first 



digit 








Question Number Value 



of first 



digit 








1 








6.1 × 10 








4 








6000 








6 








2 × 10 








−2 



2 



hundredths 








2 








3.62 × 10 








4 








3 units 








7 








1.46 × 10 








−2 



1 unit 








3 








2.9 



× 



10 








7 








20 million 








8 








3 × 



10 








−4 








3 








10 000 








4 








4.5 



× 



10 








9 








4 billion 








9 








6.2 



× 



10 








−4 








6 








100 000 








5 








1.236 × 10 








9 



1 trillion 








10 








3.12 × 10 








−6 



3 



millionths 








How many correct answers did Rhodri get? 








Reviewing skills 










1 



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








a 



2.008 × 10 








5 








e 



9 × 



10 








−1 








b 



2.45 × 10 








6 








f 



2.07 



× 



10 








−7 








c 



7.803 × 10 








9 








g 



6.145 



× 



10 








−3 








d 



6.45 × 10 








8 








h 



1.007 



× 



10 








−1 








2 



Write these numbers in standard form. 








a 



20 250 








e 



3 



tenths 








b 



23 million 








f 



7 



hundredths 








c 



654.7 








g 



0.002 04 








d 



25 624.87 








h 



0.099 








3 



Write these quantities in standard form. 








a 



The population of the world 



is 



approximately 



7 



billion. 








b 



The diameter of a red blood cell is 0.008 mm. 








4 



Indicate the correct answer 



a, b, c 



or 



d. 








3.2 million in standard form. 








a 



3.2 



× 



10 








5 








b 



3.2 



× 



10 








6 








c 



3.2 



× 



10 








7 








d 



3.0 








2 








× 



10 








6 
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Unit 7 



Calculating 



with 



standard 








form Band h 








Adding or subtracting numbers in standard form 



is straightforward if the power of ten is 








the same. 








Five million added to three million is eight million, which can be written as 








5 × 10 








6 








+ 3 × 10 








6 








= 8 × 10 








6 








. 








If the powers of ten are not equal rewrite them so they are. 








Then the same strategy can be used. 








6 × 10 








9 








+ 5 × 10 








8 








= 60 × 10 








8 








+ 5 × 10 








8 








= 65 × 10 








8 








= 6.5 × 10 








9 








. 








When multiplying (or dividing) two numbers 



in 



standard form, 



work with each part of 








the number separately. 








5 × 10 








7 








× 3 × 10 








4 








= 5 × 3 × 10 








7 








× 10 








3 








= 15 × 10 








10 








= 1.5 × 10 








11 








Rewrite the number 



in 



standard form. 








Adding. 








Making the powers of 10 the same. 








Note: This is not standard form. 








5 × 3 = 15, 10 








7 








× 10 








3 








= 10 








10 








The 



number 



must be between 1 and 10. 








Toolbox 








Outside 



the Maths 



classroom 








Measuring space 








How many stars are there in our galaxy? 








2 
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Do the questions in this unit without a calculator 



first. 



Use your calculator to check your answers. 








Practising 



skills 








1 



Work out the values of the following, giving your answers in standard form. 








a 



3.2 × 10 








5 








+ 4.6 × 10 








5 








d 



6.4 



× 



10 








3 








+ 



2000 








b 



6.8 × 10 








−2 








− 5.1 × 10 








−2 








e 



1.8 



× 



10 








−3 








+ 



2.2 



× 



10 








−3 








c 



8000 + 700 








f 








6.4 



× 



10 








−2 








− 



0.033 








2 



Work out the following, giving your answers in standard form. 








a 



7.2 × 10 








5 








+ 4.6 × 10 








5 








d 



7.2 × 10 








5 








− 4.6 × 10 








5 








b 



7.2 × 10 








5 








+ 4.6 × 10 








4 








e 



7.2 × 10 








6 








− 4.6 × 10 








5 








c 



7.2 × 10 








5 








+ 4.6 × 10 








6 








f 








7.2 × 10 








5 








− 4.6 × 10 








6 








Example 



– 



Multiplying 



large and small 



numbers 








The mass of a grain of sand is about 3.5 × 10 








−10 








kg. 








It is 



thought that there are about 7.5 



× 



10 








18 








grains of sand on the Earth. 








Use the 



figures 



above to calculate the mass of all of the sand on Earth. Give your answer in 








standard form. 








Solution 








3.5 



× 



10 








−10 








× 



7.5 



× 



10 








18 








= 



26.25 



× 



10 








8 








= 2.625 × 10 








9 








kg 








Example 



– 



Subtraction 



and 



division 



of small 



numbers 








A 



loaf of bread contains 



5 × 



10 








−3 








kg of yeast and 



1 × 



10 








−2 








kg of salt. 








a 



How much do the salt and yeast weigh in total? 








b 



How much greater is the mass of the salt than the mass of the yeast in kg? 








c 



How many times is the mass of the salt greater than the mass of the yeast? 








Solution 








a 



1 × 10 








−2 



+ 5 × 10 








−3 



= 10 × 10 








−3 



+ 5 × 10 








−3 








= 



15 



× 



10 








−3 



kg 








= 



1.5 



× 



10 








−2 



kg 








b 



1 × 10 








−2 



– 5 × 10 








−3 



= 10 × 10 








−3 



− 5 × 10 








−3 








= 5 × 10 








−3 



kg 








The salt weighs 5 × 10 








−3 



kg more than the yeast. 








c 








mass of salt 








mass of yeast 








= 








1 × 10 








−2 








5 × 10 








−3 








= 0.2 × 10 








−2−(−3) 








= 0.2 × 10 








1 








= 2 (× 10 








0 








) 








There is twice as much salt as yeast. 








Converting to the same 








power of ten. 








In standard form. 








3.5 × 7.5 = 36.25, 10 








−10 



× 10 








18 



= 10 








8 










Make the 



number 



between 



1 



and 10. 
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3 



Without using a calculator work out the value of the following. Give your answers in standard form. 








a 



3 × 10 








5 








× 2 × 10 








7 








d 



3 × 10 








−5 








× 3 × 10 








7 








b 



2 × 10 








3 








× 4 × 10 








5 








e 



5 × 10 








−7 








× 2 × 10 








5 








c 



2 × 10 








5 








× 5 × 10 








2 








f 








9 × 10 








−6 








× 7 × 10 








−4 








4 



Without using 



a 



calculator work out the value of these calculations. 








a 



6 × 10 








5 








÷ 2 × 10 








3 








d 



3 × 10 








7 








÷ 2 × 10 








3 








b 



8 × 10 








9 








÷ 4 × 10 








8 








e 



2 × 10 








5 








÷ 4 × 10 








3 








c 



6 × 10 








7 








÷ 2 × 10 








3 








f 








2 × 10 








6 








÷ 8 × 10 








8 








5 



Using standard form, write down 



a 



number that 



is 



between: 








a 



6 × 



10 








5 








and 



6 × 



10 








4 








c 



7.1 × 10 








2 








and 7.1 × 10 








3 








b 



6 × 



10 








−3 








and 



6 × 



10 








−2 








d 



7.1 × 10 








−6 








and 7.1 × 10 








−7 








6 



Ceri says: 











When you’re 



multiplying numbers 



in stan- 








dard form you have to 



multiply 



the two 








numbers 



at the front 



together 



and write 








down what that 



comes 



to, then write 








‘×10’ and finally add the two 



powers 








together 



and write that down. 








Explain why Ceri’s method won’t always give 








the correct answer in standard form. 








Developing 



fluency 










1 



Work out the following, giving your answers in standard form. 








a 



3.204 × 10 








2 








+ 4 × 10 








−1 








c 



3.204 × 10 








2 








× 4 × 10 








−1 








b 



3.204 × 10 








2 








− 4 × 10 








−1 








d 



3.204 × 10 








2 








÷ 4 × 10 








−1 








2 



The speed of light 



is 3 × 



10 








8 








metres per second and there are roughly 



3 × 



10 








7 








seconds in 



a 



year. 








A light year is the distance travelled by light in one year. 








Approximately how many metres is a light year? 








Give your answer in standard form. 








3 



The masses of some of the planets in our Solar System are: 








Jupiter 1.9 



× 



10 








27 








kg 








Saturn 5.7 



× 



10 








26 








kg 








Mercury 3.3 



× 



10 








23 








kg 








Earth 



6 × 



10 








24 








kg. 








a 



Place the planets in order of mass. 








b 



How many times greater than the mass of the Earth is the mass of Jupiter? 








c 



How many times greater than the mass of Mercury is the mass of Jupiter? 








d 



How many time greater than the mass of Mercury is the mass of the Earth? 











Reasoning 
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4 



Some approximate masses are: 








caffeine molecule 3.2 × 10 








−25 








kg 








average human cell 1 × 10 








−12 








kg 








eyebrow hair 7 × 10 








−8 








kg 








water molecule 3 × 10 








−26 








kg. 








a 



How many water molecules weigh the same as an eyebrow hair? 








b 



How many water molecules weigh the same as one caffeine molecule? 








c 



How many times greater than the mass of 



a 



water molecule 



is 



the mass of an eyebrow 








hair? 








5 



A human body contains roughly 1 × 10 








12 








bacteria and there are about 7 × 10 








9 








people on 








the planet. 








How many bacteria are there in total within all of the people? 











Problem solving 










1 



The mass of a spacecraft is 7.8 × 10 








4 








kg. 








The spacecraft is carrying equipment with a total mass of 2.4 × 10 








3 








kg. 








The spacecraft docks with 



a 



space station. 








The mass of the space station 



is 



4.62 



× 



10 








5 








kg. 








The commander of the space station does not want the total mass on docking to be greater 








than 5.43 × 10 








5 








kg. 








Is the total mass within this limit? 








2 



Rowena 



is 



making 



a 



scale model of the Solar System. 








She wants the distance from Earth to Saturn to be 20 cm on her scale model. 








The real distance from the Earth to Saturn is 1.25 × 10 








9 








kilometres. 










a 



Find the scale of the model in the form 1 



: 



n 



where 



n 



is written in standard form. 











Rowena wants to put the position of a spacecraft on the scale model. 








The real distance of the spacecraft from Earth is 8.5 × 10 








8 



kilometres, correct to 2 



significant 








figures. 








b 



Work out the distance of the spacecraft from Earth on the scale model. 








3 



Carwyn is trying to 



find 



out the thickness of a piece of paper. 








He has a box of paper which contains 3000 sheets of paper positioned on top of each other. 








The height of the paper is 0.3 m. 








a 



Work out the thickness of each sheet of paper. 








Give your answer in metres, in standard form. 








Carwyn also wants to know the weight of each sheet of paper. 








He weighs the box containing the paper, then he weighs the box when it is empty. 








The mass of the box and paper is 54 kg. 








The mass of the empty box is 500 g. 








b 



Work out the mass of each piece of paper. 








Give your answer in kilograms, in standard form. 
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4 



Gwenda is estimating how far away a thunderstorm 








is from her home. 











The speed of sound is estimated at 3.3 × 10 








2 








metres per 








second. 








The speed of light is estimated at 3.0 × 10 








8 








metres per 








second. 








a 



The thunderstorm is 6 km away and Elaine sees a 








flash 



of lightning. 










She hears the clap of thunder 



x 



seconds later. 








Work out the value of 



x. 











Give your answer to the nearest whole number. 








b 



The length of time between seeing the next 



flash 



of 








lightning and hearing the clap of thunder is 3 seconds. 








How far away is the thunderstorm now? 








State any assumptions that you have made. 










5 



Lynn is carrying out a survey on the living space per person in six different countries. 








The table shows the information that she has collected. 











Country 








Area (in km 








2 



) 








Population 








Area (in km 








2 








) 








per person 








Australia 








3.0 × 10 








6 








2.2 × 10 








7 








Brazil 








8.5 × 10 








6 








2.0 × 10 








8 








China 








9.6 



× 



10 








6 








1.4 



× 



10 








9 








Germany 








3.6 



× 



10 








5 








8.3 



× 



10 








7 








UK 








2.4 × 10 








5 








6.4 × 10 








7 








USA 








9.8 × 10 








6 








3.2 × 10 








8 








She wants to 



find 



out which country has the greatest land area per person. 








Copy and complete the table and compare the six countries. 










6 



Rhodri is a keen physicist interested in the wavelengths of sound waves. 








Rhodri wants to 



find 



the difference between the wavelength of his favourite radio station and 








the wavelength of his dad’s favourite radio station. 








Rhodri listens to FM Capital Radio which has a frequency of 102 MHz. 








Rhodri’s dad listens to AM Radio 



5 



Live which has 



a 



frequency of 909 kHz. 








1 



MHz 



= 



10 








6 








waves per second. 



1 



kHz 



= 



10 








3 








waves per second. 








To 



find 



the wavelength (in m), Rhodri uses the formula: 








wavelength 



= 3 × 



10 








8 



÷ 



frequency (in waves per second) 








Work out the difference between the wavelength of Rhodri’s favourite radio station and the 








wavelength of his dad’s favourite radio station. 











Reasoning 
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Reviewing skills 










1 



Work out 








a 



8.48 × 10 








4 








+ 



8.4 



× 



10 








3 








− 3 × 



10 








2 








Give your answer in standard form. 








b 



Write the following as ordinary numbers. 








i 



8.48 



× 



10 








4 








ii 



8.4 



× 



10 








3 








iii 



3 × 



10 








2 








c 



Use your answers to part 



b 



to check your answer to part 



a. 








2 



Work out the following, giving your answers in standard form. 








a 



6000 



× 



1.5 



× 



10 








9 








d 



0.0052 − 3.2 × 10 








−3 








b 



1.6 



× 



10 








−4 








× 2 × 



10 








−3 








e 



7.6 × 10 








2 








× 2 × 10 








−1 








c 



2.3 



× 



10 








6 








+ 3 



million 








f 



7.6 × 10 








2 








÷ 2 × 10 








−1 








3 



Indicate the correct answer 



a, b, c 



or 



d. 








A 



hydrogen atom has 



a 



mass of 1.67 



× 



10 








−27 








kg. An oxygen atom has 



a 



mass of 








2.67 



× 



10 








−26 








kg. 



A 



molecule of water consists of two hydrogen atoms and an oxygen atom. 








Which of these options 



is 



the correct mass for 



a 



molecule of water? 








a 



6.01 × 10 








−27 








kg 








b 



6.01 × 10 








−26 








kg 








c 



3.004 × 10 








−26 








kg 








d 



3.004 × 10 








−27 








kg 






















Number Strand 



3 



Accuracy 








Unit 1 








Band c 








Rounding 



to 



the nearest 








10 or 100 








Unit 5 








Band g 








Approximating 








Unit 6 








Band g 








Significance 








Unit 2 








Band d 








Rounding larger numbers 








Unit 3 








Band d 








Rounding decimals 








to the nearest integer 








Unit 7 








Band g 








Limits 



of 



accuracy 








Page 32 








Unit 8 








Band 



i 








Upper and lower bounds 








Page 37 








Page 21 








Page 27 








Unit 4 








Band e 








Rounding to 2 decimal 








places 








Foundation 








Units 1–4 are assumed knowledge for this book. Knowledge and skills from these units are used 








throughout the book. 
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Unit 5 



Approximating 



Band g 








Outside 



the Maths 



classroom 








Costing jobs 








What factors should 



a 



caterer consider when 








providing 



a 



quote for producing 



a 



buffet? 








Approximating is about: 








• 



rounding numbers for a calculation so that you can do it in your head 








• 



making a rough calculation to anticipate what sort of answer to expect 








• 



recognising when an error has been made 








• 



giving 



a 



number to the level of detail that suits the context. 








Toolbox 








Example 



– 



Rounding numbers 



to make a 



calculation 



easier 








Mo and Sahar are buying a new radiator for their bedroom. 








To choose the right radiator they 



first 



need to know the volume of the room. 








Mo measures the room in metres. It is 3.8 m long, 3.2 m wide and 2.7 m high. 








Use rounded numbers to 



find 



the approximate volume of the room. 








Solution 








• 



Volume 



= 



3.2 



× 



2.7 



× 



3.8 








• 



Approximate values 



3 × 3 × 4 








The approximate volume is 36 m 








3 








. 








3 
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The questions in this unit should be answered 



without 



the use of a calculator. 








(However, you may wish to use a calculator to check some of your answers.) 








Practising 



skills 










1 



Decide if these are good approximations. 








a 



82.7 



is 



about 80 








d 



793 is about 800 








b 



9.63 



is 



about 



9 








e 



449 is about 400 








c 



312 



is 



about 30 








f 



6711 is about 6000 








2 



Estimate the answers to these calculations. 








a 



68.79 



+ 



21.96 








d 



28.4 ÷ 1.99 








b 



858.74 



− 



111.79 








e 



29.7 








2 








c 



30.8 



× 



45.3 








f 



6371 + 4912 








3 



For each of these calculations, there 



is a 



choice of answers. Use approximation to help you 








select the correct answer. 








a 



6.4 × 8.8 








i 



15.2 








ii 



28.66 








iii 



56.32 








b 



7.23 








2 








i 



5227.29 








ii 



52.2729 








iii 



14.46 








c 



836 ÷ 19 








i 



15 884 








ii 



855 








iii 



44 








4 



Quick checks by rounding the numbers will tell you that three of these answers are wrong. 








Which three are wrong? 








a 



168 × 94 = 1592 








d 



1200 ÷ 48 = 25 








b 



18.6 × 4.5 = 83.7 








e 



8.9 








2 



= 79.21 








c 








56 








3.8 








= 19.74 








f 



2.8 








3 



= 31.92 








5 



A 



t-shirt costs £7.99 and 



a 



pair of shorts costs £11.49. 








Amber wants to buy 



2 



pairs of shorts and 



5 



t-shirts. 








She has £60. 








Use a rough estimate to decide if Amber has enough money. 











Example 



– 



Rounding 



to 



recognise 



when an error has been made 








Pete’s dog is 7 years 10 months old. 








Pete says that this 



is 



equivalent to 



a 



human aged 70 because 



1 



dog year 



is 



like 



7 



human years. 








Is 



he correct? 








Solution 








7 years 10 months is nearly 8 years. 








7 × 8 = 56 so Pete’s dog would be less than 56, not 70. 








You could also use an inverse argument to say that, to get a result of 70 when multiplying by 7, 








you would need to start with 10 (Pete’s dog is not yet 10 years old). 
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6 



Micah has done several calculations. 








He then does rough estimates to check his answers. 








Here are his results. Which calculations should he look at again? 








a 



Calculation 12.64; rough estimate 80 








b 



Calculation 611; rough estimate 600 








c 



Calculation 0.072; rough estimate 0.08 








d 



Calculation 19.32; rough estimate 6.5 








e 



Calculation 341.8; rough estimate 360 








f 



Calculation 0.0156; rough estimate 0.002 











Developing 



fluency 










1 



Estimate the answers to these calculations. 








a 



649 



+ 



382 








d 



815 × 6.4 








2.85 








b 



7.15 



× 



13.06 








e 








97 × 94 








8.96 








c 



62.4 








2 








f 



(2.1 + 9.4) 








2 








2 



For each of these calculations, use approximation to help you select the correct answer from 








the four possible answers given. Explain your choice. 








a 



514 








2 








i 



664 196 








ii 



26 416 








iii 



264 196 








iv 



246 196 








b 



71.4 



× 



6.8 








i 



4015.52 








ii 



465.52 








iii 



595.52 








iv 



485.52 








c 



4.2 








2 



+ 2.9 








3 








i 



42.029 








ii 



430.221 96 








iii 



73.08 








iv 



0.723 








3 



Alana saves £18.25 every week for a year. 








Approximately how much does she save in a year? 








4 



Walt’s mobile phone bill 



is 



£27.49 per month. 








Approximately how much does he pay for his mobile phone in 



a 



year? 








5 



A journey of 104 miles, 528 yards took 2 hours and 3 minutes. 








Estimate the average speed in mph. 








6 



Amir’s weekly wage is usually between £350 and £400. 








4.8% of his wage is deducted for his pension. 








Estimate how much is deducted over 2 years. 











7 



A 



typical adult sleeps about 



7 








1 








2 








hours every night. 








Estimate how many months an adult sleeps in 



a 



year. 
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8 



Here are some calculations. 








Estimate the answers. 








Then decide if the answer given is 



definitely 



wrong. 








a 



6149 ÷ 28 








3.8 × 4.7 








Answer 22.26 








b 



8.4 








2 



× 



9.75 








0.68 



− 



0.4 








Answer 2457 








c 



5.4 








2 



− 



5.8 








2 








61.5 



÷ 



2.2 








Answer 14.4 








9 



The diameter of the Sun is about 1 392 000 km. 








The diameter of the Earth 



is 



about 12 700 km and the diameter of the Moon 



is 



about 3500 km. 








a 



Estimate roughly how many times bigger the diameter of the Sun is than the diameter of 








the Earth. 








b 



Estimate how many times bigger the diameter of the Earth is than the diameter of the 








Moon. 








c 



Now estimate how many times bigger the diameter of the Sun 



is 



than the diameter of the 








Moon. 











Problem solving 










1 



The table shows how long Aimee worked at different rates of pay last week. 













Hours worked 








Rate of pay 








Normal pay 



25 hours 45 mins 



£7.90 per hour 








Overtime 








5 hours 20 mins 



£9.95 per hour 








Sunday 








2 hours 40 mins 



£12.75 per hour 











This week, Aimee earned £305. 








a 



Using approximations, show whether Aimee earned more or less last week than she earned 








this week. 








Aimee is hoping to get a mortgage to buy a house. 








She needs to earn more than £13 000 a year to get a mortgage for the house she wants. 








In a year, Aimee works for 41 weeks and she earns a similar amount each week. 








In the remaining weeks of the year, she 



is 



paid holiday pay at 



a 



rate of £152 per week. 








b 



Estimate whether Aimee earns enough each year to be able to get a mortgage. 










2 



Country Farm yogurt is sold in pots. 








A 



machine 



fills 



the pots in batches of ten at the same time. 








The machine can 



fill 



9040 pots in one hour. 








a 



Estimate the number of seconds it takes the machine to 



fill 



a batch of pots. 








In one week, the machine 



fills 



pots for a total of 31 hours. 








The pots of yogurt are then packed in cartons, each holding 96 pots. 








b 



Estimate how many cartons are 



filled 



that week. 











Aimee 
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3 



Andy is treating himself and 



five 



friends to a chip shop supper. 








Andy orders the food that everyone wants. 











Chips ................ 



89p per portion 








Peas .................. 



25p per tub 








Fish ................... 



£1.95 each 








Pies ................... 



£1.49 each 








Sausages ........... 



£1.10 per portion 








Drinks .............. 



90p per can 








F 








r 








y 








in 








- 








2 








- 








N 








it 








e 








He then realises that he only has a £20 note. 








Andy quickly estimates 



if 



he will have enough money. 








a 



Does Andy have enough money? 








His friends say that they each would like a drink. Andy does not want one himself. 








b 



Will Andy have to borrow any money from his friends? 










4 



This 



is 



part of 



a 



timetable for trains from London to Stoke-on-Trent. 













London Euston 








07:20 



08:00 



08:20 



09:00 



09:20 



10:00 








Milton Keynes Central 



07:50 








08:50 








09:50 








Stoke-on-Trent 








08:48 



09:25 



09:48 



10:25 



10:48 



11:15 








This is part of a timetable for trains from Stoke-on-Trent to London. 








Stoke-on-Trent 








16:50 



17:12 



17:50 



18:12 



18:50 



19:12 








Milton Keynes Central 



17:46 








18:46 








19:46 








London Euston 








18:24 



18:43 



19:24 



19:43 



20:24 



20:42 











Lucy lives in London. 








She has a meeting in Stoke-on-Trent at 11 a.m. 








It takes Lucy about 15 minutes to walk from her home to London Euston train station. 








The journey from the train station in Stoke-on-Trent to her meeting takes about 35 minutes. 








The meeting 



is 



due to 



finish 



at 5.15 p.m. 








Show and explain why Lucy is likely to be away from home for about 12 hours. 








Three portions of 








fish and chips, two pie and 








chips and a sausage and 








chips please. 








Andy 
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5 



Leah runs 



a 



beauty salon. 








In order to attract new customers, Leah is offering a mini facial. 








She wants to charge enough just to cover her costs. 








The table shows the facial products that Leah will need. 













Product 








Amount needed 








for mini facial 








Cost of product 








500 ml bottle of exfoliator 








50 ml 








£27.99 per bottle 








200 ml bottle of cleanser 








20 ml 








£11.99 per bottle 








300 ml bottle of toner 








15 ml 








£29.99 per bottle 








450 ml bottle of moisturiser 








15 ml 








£58.99 per bottle 








150 ml jar of eye tonic 








10 ml 








£74.49 per jar 








200 ml bottle of mixed oils 








10 ml 








£20.99 per bottle 








1 face pack (inc. towels etc.) 








1 pack 








£1.99 per pack 











Estimate what Leah should charge for this mini facial. 










6 



The diagram shows the lines on 



a 



netball court. 











4.9 m 








4.9 m 15.25 m 








30.5 m 








Not to scale 








Stuart 



is 



painting the lines for 



4 



netball courts on the 



floor 



of 



a 



sports hall. 








One tin of paint 



is 



enough to paint 110 metres of lines. 








Estimate the number of tins of paint Stuart needs. 








Reviewing skills 










1 



Estimate the answers to these calculations. 








a 



9728 



− 



9061 








b 



814 



÷ 



36.9 








c 



7.84 



× 



194.3 








2 



For each of these calculations, there is a choice of answers. Use approximation to help 








you select the correct answer. 








a 



126 × 68 








48 








i 



178.5 








ii 



17.85 








iii 



1785 








b 



9398.4 ÷ 26.4 








i 



0.002 809 








ii 



9372 








iii 



35.6 








iv 



356 








3 



Estimate the answers to these calculations. 








a 



1684 



− 



324 








4.93 








b 



6.93 



× 



55.4 








0.132 








c 



917 



+ 



458 








0.41 



− 



0.23 








4 



Jake uses about 8.5 litres of petrol every day that he works. 








Petrol costs 132.9 p per litre. 








Approximately how much does Jake pay for petrol for 



a 



4-day working week? 





















27 








Outside 



the Maths 



classroom 








Precision engineering 








How do engineers make sure all the 








pieces 



fit 



together? 








The length of one year is 365.2422 



days. This 



is 365 when rounded to the nearest whole number. 








This 



is 



the same as saying 



it 



has been rounded to 



3 



significant figures 



(s.f.). 








365.2422 



is 



also 








400 to 1 



significant figure 








370 to 2 



significant figures 








365.2 to 4 



significant figures 








365.24 to 5 



significant figures 








The 



first 



non-zero digit 



is 



always the 



first significant figure. 








After the 



first significant figure, 



all digits are 



significant. 








Toolbox 








Example 



– 



Rounding 



very small 



numbers 








The answer 0.000 253 745 was given on 



a 



calculator. Write the number to 



2 significant figures. 








Solution 








0.000 253 745 








The answer is 0.000 25 (to 2 



significant figures). 










These 



3 



zeros are place holders. 











2 is the 



first significant 



digit. 










3 is 



smaller than 



5 



so the 








number rounds down. 
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Number Strand 3 Accuracy 








28 








Practising 



skills 










1 



Here are some measurements. How many 



significant figures 



are in each number? 








a 



36 cm 








e 



208 mm 








b 



1297 km 








f 



0.0251 m 








c 



0.9 kg 








g 



30.97 kg 








d 



0.053 m 








h 



700.49 m 








2 



Round these numbers to 



1 significant figure. 








a 



29 








e 



7422 








i 



0.943 








b 



45 








f 



21 652 








j 



0.652 








c 



361 








g 



18.4 








k 



0.0194 








d 



852 








h 



62.9 








l 



0.0248 








3 



Round these numbers to 2 



significant figures. 








a 



873 








e 



704 








i 



73 281 








b 



924 








f 



3261 








j 



8042 








c 



615 








g 



5119 








k 



0.635 








d 



708 








h 



18 642 








l 



0.6041 








4 



Write the number 384 027 correct to 








a 



1 



significant figure 








d 



4 significant figures 








b 



2 



significant figures 








e 



5 significant figures. 








c 



3 



significant figures 








5 



Write the number 7.999 999 9 correct to 








a 



1 significant figure 








d 



4 



significant figures 








b 



2 significant figures 








e 



5 



significant figures. 








c 



3 significant figures 








6 



Write the number 0.008 106 049 



9 



correct to 








a 



1 



significant figure 








d 



4 



significant figures 








b 



2 



significant figures 








e 



5 



significant figures. 








c 



3 



significant figures 








7 



Write these numbers correct to the number of 



significant figures 



(s.f.) shown in brackets. 








a 



17.65 (1 s.f.) 








d 



3.74 (1 s.f.) 








b 



0.597 (2 s.f.) 








e 



6.5092 (3 s.f.) 








c 



71 046 (3 s.f.) 








f 



26.9999 (4 s.f.) 
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Developing 



fluency 










1 



Copy and complete this table. 













Number 








Round to 1 








significant figure 








Round to 2 








significant figures 








a 








742 








b 








628 








c 








199 








d 








4521 








e 








3419 








f 








8926 








g 








8974 








h 



36 294 








i 








0.2583 








j 








0.079 61 








k 








0.000 397 



2 








l 








0.001 023 













2 



Use 



a 



calculator to work these out. Give each answer to the degree of accuracy 








shown 



in 



brackets. 








a 



861 ÷ 45 (1 s.f.) 








d 



11.6 ÷ 240 (2 s.f.) 








g 



89956 (2 s.f.) 








b 



2.3 








3 



(1 s.f.) 








e 



64.8 








4 



(3 s.f.) 








h 








1.0256 








3 








(3 s.f.) 








c 



7.89 × 6.45 (2 s.f.) 








f 



0.89 × 156.11 (1 s.f.) 








i 



4.3 72 








3.864 








2 








(3 s.f.) 








3 



Calculate the difference between 








a 



63.8421 (to 2 s.f.) and 63.8421 (to 3 s.f.) 








b 



81.478 (to 2 s.f.) and 81.478 (to 2 d.p.) 








4 



Decide if each of these is true or false. 








a 



91.684 (to 2 s.f.) > 91.684 (to 1 s.f.) 








b 



0.3079 (to 



3 



s.f.) 



= 



0.3079 (to 



3 



d.p.) 








c 



16.9949 (to 2 s.f.) = 16.9949 (to 2 d.p.) 








d 



0.002 713 (to 2 s.f.) > 0.002 713 (to 1 s.f.) 








5 



Five friends round numbers in this way. 








Ada rounds to 1 



significant figure. 








Ben rounds to 2 



significant figures. 








Cain rounds to the nearest integer. 








Dewi rounds to 1 decimal place. 








Ella rounds to 



2 



decimal places. 








a 



They each round the number 9.463. Whose answers are the same? 








b 



They each round the number 59.698. Whose answers are the same? 








c 



They each round the number 109.655. Whose answers are the same? 











× 
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Problem solving 










1 



At an international football match at Wembley, the 








attendance was announced to be 



80641. 








Four people who were at the match were asked to round 








this 



figure 



to 



2 significant figures. 








Ifor said 80 000. 








Milly said 80 600. 








Ami said 81 000. 








Iwan 



said,‘You 



are all wrong, 80 641 correct to 2 



significant 








figures 



is 81.’ 








Who is right? 








Explain your answer, indicating the mistakes that some of the people made. 













2 



The formula to 



find 



the circumference 



C, 



of a circle of diameter 



d, 



is 



C 



= 



πd. 











The value of 



π 



is 3.141592654… 



. 








Keith wants to compare the circumference of a circle, diameter 8 cm for different values of 



π. 








He works out 



C 



using 



π 



correct to 








a 



1 



significant figure 








b 



2 



significant figures 








c 



3 significant figures 








d 



4 



significant figures. 








Work out Keith’s results. 










3 



Hâf has shares in two companies. 








She has 250 shares in company 



A 



and 1800 shares in company 



B. 








Each share in company A is valued at 198.45 pence. 








Each share in company B is valued at 5.075 pence. 








Hâf needs to do a quick estimate of the total value of all of her shares. 








a 



She rounds the value of each share of each company to 



1 significant figure. 








Calculate Hâf’s estimate. 








b 



Work out another 



estimate. This 



time round the value of each share to 2 



significant figures. 








c 



Which estimate, 



a 



or 



b, 



is the more accurate? Which is the easier to work out? 








4 



Alwyn wants to 



find 



out the thickness of each page in his Maths text book. 








He uses a ruler to measure its thickness. It is between 1.2 and 1.3 cm, not including the cover. 








The pages in the book are numbered 



i 



to viii and then 1 to 297. 








At the end there are 7 blank sides. 








a 



Work out the thickness of each page. 








Give your answer to a suitable number of 



significant figures. 








b 



Suggest how Alwyn can get a more accurate answer. 
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Reviewing skills 










1 



Round these numbers to 1 



significant figure. 








a 



0.994 








b 



0.009 74 








c 



993 








d 



999 943 








2 



Round these numbers to 2 



significant figures. 








a 



6.382 








b 



19.84 








c 



0.005 19 








d 



0.009 97 








3 



Use 



a 



calculator to work these out. Give each answer to the degree of accuracy 








shown in brackets. 








a 








2.35 








7.66 








(4 s.f.) 








b 



452 × 60 × 19 (4 s.f.) 








c 








2.3 4.7 








9.22 



– 



3.7 








(2 s.f.) 








4 



Indicate the correct answer 



a, b, c 



or 



d. 








34 990 correct to 1 



significant figure. 








a 



30 000 








b 



34 000 








c 



34 900 








d 



35 000 








× 
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Unit 7 



Limits 



of 



accuracy 



Band g 








To say how accurate a measurement is, give its lower and upper bounds. 










The length of a line is 



l, 



recorded as 36 cm to the nearest centimetre. 











31 








32 








33 








34 








35 








36 








37 








38 








39 








All lines between 35.5 cm and 36.499 999… cm are rounded to 36 cm. 








35.5 cm is called the 



lower bound. 








36.499 999 is effectively 36.5 cm so 36.5 cm is called the 



upper bound. 








This is written as 








35.5 



  



l 



< 36.5 








Another way of writing 



it is 








l 



= 



35 



± 



0.5 cm 








Toolbox 








Example 



– 



Recognising 



the effect of bounds on a result 








Stella draws a square with a side length of 21 cm to the nearest centimetre. 








a 



What are the upper and lower bounds of the side length of the square? 








b 



What are the upper and lower bounds of the perimeter of the square she has drawn? 








Solution 








a 



Upper bound is 21.5 cm 








Lower bound 



is 



20.5 cm 








b 



Upper bound of perimeter 



= 4 × 



21.5 



= 



86 cm 








Lower bound of perimeter = 4 × 20.5 = 82 cm 








20 








20.5 








21.5 








21 








22 








Outside 



the Maths 



classroom 








Buying in bulk 








Each of these bags should contain 25 kg 








of coffee. What 



is 



the minimum mass you 








would expect 



a 



bag to have? 








3 
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Practising 



skills 










1 



Write down the lower and upper bounds for each of these measurements. 








a 



80 cm (to the nearest cm) 








b 



80 cm (to the nearest 10 cm) 








c 



300 g (to the nearest g) 








d 



300 



g 



(to the nearest 100 g) 








2 



Write down the lower and upper bounds for each of these measurements. 








a 



5000 m (to the nearest m) 








b 



5000 m (to the nearest 10 m) 








c 



5000 m (to the nearest 100 m) 








d 



5000 m (to the nearest 1000 m) 








3 



Write down the lower and upper bounds for each of these measurements. 








a 



600 m (to the nearest 10 m) 








b 



600 m (to the nearest 



5 



m) 








c 



600 m (to the nearest 100 m) 








d 



600 m (to the nearest 50 m) 













4 



The mass of a bag of potatoes is 



m 



kg. To 



the nearest kg the mass is 6 kg. 











Copy and complete this statement. 








< 



m 



< 










5 



The length of a pencil is 



l 



cm. To 



the nearest cm the length is 9 cm. 











Copy and complete this statement. 








< 



l 



< 










6 



Each of these measurements is rounded to 1 



significant figure. 



Write down the lower and 








upper bound for each measurement. 








a 



3 



m 








b 



60 m 








c 



0.4 mg 








d 



0.07 km 








7 



Each of these measurements is rounded to 2 



significant figures. 



Write down the lower and 








upper bound for each measurement. 








a 



24 ml 








b 



360 



g 








c 



0.83 kg 








d 



0.019 m 








8 



Copy and complete this table. 








Number 








Lower bound 








Upper bound 








a 



4 (to nearest whole number) 








b 



70 (to nearest 10) 








c 



600 (to nearest 10) 








d 



0.3 (to 1 decimal place) 








e 



0.06 (to 



2 



decimal places) 








f 



80 km (to 1 



significant figure) 








g 



68 mg (to 2 



significant figures) 








h 



0.032 (to 



2 significant 



figures) 
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Developing 



fluency 










1 



The capacity of a pot of paint is 300 ml, to the nearest 10 ml. 








Thabo buys 5 



pots. The 



total volume of paint is 



V



ml. 








Copy and complete this statement. 








< 



V 



< 








2 



Mel runs 8 km, to the nearest km, every day. 








What is the least possible distance she runs in a week? 








3 



Ann draws 



a 



square with 



a 



side length of 14 cm, to the nearest cm. 











The area of the square 



is 



A 



cm 








2 








. 








Copy and complete this statement. 








< 



A 



< 










4 



A bag of 



flour 



weighs 250 g, to the nearest 10 



g. Val 



needs 740 g of 



flour 



for a recipe. 








Will three bags of 



flour definitely 



be enough? 








Explain your answer. 













5 



A rectangle has length 80 m, to the nearest 10 m, and width 40 m, to the nearest 5 m. 













Its perimeter is 



p 



m and its area is 



A 



m 











2 








. 








Copy and complete these statements. 








a 








< 



p 



< 








b 








< 



A 



< 










6 



Which is the odd one out among these statements about a length 



l 



m? 











i 



l 



= 50 to the nearest 5. 








ii 



47.5 



< 



l 



< 



52.5 








iii 



l 



= 50 ± 5 








iv 



The upper and lower bounds of 



l 



are 52.5 and 47.5. 










7 



The number 



n 



is 680, correct to 2 



significant figures. 








Copy and complete these statements about 



n. 











a 



n 



= 



680 



± 








b 








< 



n 



< 








c 



The upper and lower bounds of 



n 



are and respectively. 








d 



n 



is 680 to the nearest 








Higher 








tier 








only 








Reasoning 








Higher 








tier 








only 








Reasoning 
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Problem solving 










1 



The directors of a golf club issue the following statement about membership. 








‘The membership of the club to the nearest 



5 



members will be 650.’ 








At present there are 648 members of the golf club. 








10 people have applied to become members of the golf club. 








How many of these 10 people will 



definitely 



not be successful? 








2 



The measurements of this photograph are accurate to the nearest centimetre. 








Jo has 100 photographs of this size to stick in her photograph 



album. The 



measurements of 








each page of the album are exactly 38 cm by 18.5 



cm. There 



are 9 empty pages in Jo’s album. 








Is there 



definitely 



enough space in Jo’s photograph album for these 100 photographs without 








overlapping? 











9 cm 








6 cm 










3 



The following people want to travel in a lift. 








Dafydd 65 kg 








Brian 92 kg 








Bronwen 74 kg 








Pat 54 kg 








Peter 86 kg 








Bruce 95 kg 








Ahmed 89 kg 








Marc 93 kg 








a 



Explain why it might not be safe for these people to travel together in the lift. 








b 



Eight different people get in the 



lift. They 



all have the same mass to the nearest kilogram. 








What is the largest that their mass can safely be? 








4 



A particular paperback book is 2.6 cm thick, measured to the nearest tenth of a centimetre. 








Tomos has 50 of these paperback books. His bookshelf is 1.30 m in length to the nearest 








centimetre. 








What is the greatest possible number of these books Tomos can 



definitely 



put on his 








bookshelf? 











Lift 








Maximum 



safe load 








8 persons or 








650 



kg 
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Reviewing skills 










1 



Write down the lower and upper bounds for each of these measurements. 








a 



40 ml (to the nearest ml) 








b 



40 ml (to the nearest 10 ml) 








c 



700 kg (to the nearest 100 kg) 








d 



700 kg (to the nearest 10 kg) 








2 



Indicate the correct answer 



a, b, c 



or 



d. 








The lower and upper bounds when a measurement of 650 m has been given to the 








nearest 50 m. 








a 



625 m and 674.9 m 








b 



624.9 m and 674.9 m 








c 



625 m and 675 m 








d 



625 m and 674.49 m 













3 



The mass of 



a fish is 



m 



g. To 



the nearest 10 g, the mass 



is 



320 g. 











Copy and complete this statement. 








< 



m 



< 










4 



Each of these measurements is rounded to 1 



significant figure. 



Write down the lower and 








upper bounds for each measurement. 








a 



900 cm 








b 



2000 km 








c 



0.2 g 








d 



0.005 m 








5 



Each of these measurements 



is 



rounded to 



2 significant figures. 



Write down the lower and 








upper bounds for each measurement. 








a 



7100 m 








b 



49 cm 








c 



520 mm 








d 



0.0028 km 








6 



Eve has made a square cake with sides of length 20 cm, to the nearest cm. She wants to 








put a ribbon round the sides. Her piece of ribbon is 80 cm to the nearest cm. Does she 








definitely 



have enough ribbon for the cake? Explain your answer. 
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Unit 8 



Upper 



and 



lower bounds 








Band i 








Any measurement 



is 



only as accurate as the instrument used to measure. 








If a ruler is marked in centimetres only then a length can be measured to the nearest 








centimetre, as on Ruler A. 








1 








Ruler A 








Ruler B 








2 








3 








4 








5 








6 








7 








1 








2 








3 








4 








5 








6 








7 








But using Ruler B the same line can be measured to the nearest millimetre. 








Ruler 



B is 



more accurate but 



it is 



still not absolutely precise. 








The limits of the accuracy of 



a 



measurement, an estimate or 



a 



calculation, are called 



the upper 








and lower bounds. 








The bar above is measured as 5 cm to the 








nearest 



cm. This 



means that it must be 








between 4.5 cm and 5.5 cm. 








The same bar is 48 mm to the nearest mm. 








This means it must be between 47.5 mm and 








48.5 mm. 








To find 



the bounds 



of a 



calculation 



you must use the bound values of all the measurements, to 








give the worst-case scenario. 








The lower bound 



is 



4.5 cm and the 








upper bound 



is 



5.5 cm. 








In this case the lower bound is 47.5 mm 








and the upper bound is 48.5 mm. 








Toolbox 








Outside 



the Maths 



classroom 








Tolerance 








Is it possible to make a piston that is exactly 








2 cm in diameter? 








3 
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This rectangle has been measured at 3 cm by 4 cm to the nearest cm. 








Using the smallest possible lengths 








perimeter 



= 



2.5 



+ 



2.5 



+ 



3.5 



+ 



3.5 



= 



12 cm 








Using the largest possible lengths 








perimeter = 3.5 + 3.5 + 4.5 + 4.5 = 16 cm 








Rounding up and down 








By convention 5 rounds up, so in the rectangle above you would write 








2.5 cm 



< 



width 



  



3.5 cm 








3.5 cm 



< 



length 



  



4.5 cm 








12 cm 



< 



perimeter 



< 



16 cm 








However the upper bounds for the length, width and area are stated as 3.5, 4.5 and 16 cm. 








4 cm 








3 cm 








? 








Example 



– 



Measures 



of area and volume 








Higher 








tier 








only 








The dimensions of 



a 



rectangular room are measured as 346 cm by 293 cm to the nearest cm. 








a 



What 



is 



the smallest area that the room could have? 








b 



What is the largest area that the room could have? 








Solution 








a 



Measurements are given to the nearest 



centimetre. The 



smallest area is found using the 








lower bounds of the measurements. 








Smallest area = 345.5 × 292.5 = 101 058.75 cm 








2 








The smallest area that the room could have 



is 



101 058.75 cm 








2 








. 








b 



The largest area 



is 



found using the upper bounds of the measures. 








Largest area = 346.5 × 293.5 = 101 697.75 cm 








2 








The largest area that the room could have is 101 697.75 cm 








2 








. 








293 cm: lower bound is 292.5 cm. 








293 cm: upper bound is 293.5 cm. 








This 



is 



the lower bound. 








This 



is 



the upper bound. 








346 cm: lower bound is 345.5 cm. 








346 cm: upper bound is 346.5 cm. 
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Example 



– Density 








A cube has length of side of 25 cm, measured to the nearest cm, and weighs 50 grams, 








measured to the nearest gram. 








a 



Calculate the greatest density that the cube could have. 








b 



Calculate the least density that the cube could have. 








Solution 








The density of an object 



is 



given by 








mass 








volume 








. 








a 



The greatest density is found using the greatest mass and dividing it by the smallest volume 








50.5 








24.5 








3 








= 0.00343 grams per cm 








3 








(3s.f.) 








The greatest density that the cube could have is 0.00343 grams per cm 








3 








. 








b 



The least density is found using the lowest mass and dividing it by the greatest volume 








49.5 








25.5 








3 








= 0.00299 grams per cm 








3 








(3s.f.) 








The least density that the cube could have is 0.00299 grams per cm 








3 








. 








Higher 








tier 








only 








The greatest possible mass 



is 



50.5 g. 








The least possible side length 



is 



24.5 cm. 








The least possible mass is 49.5 g. 








The greatest possible side length is 25.5 cm. 








Practising 



skills 










1 



Write down the number that is exactly half way between 








a 



3 



and 



4 








b 



3.5 and 3.6 








c 



3.55 and 3.56 








d 



7.541 and 7.542 








e 



12 and 12.0001. 








2 



State the upper and lower bounds of each of these measurements. 








a 



A weight recorded at 7 kg, to the nearest kg. 








b 



A length recorded as 7 m, to the nearest metre. 








c 



A 



volume recorded as 



7 



litres, to the nearest litre. 








3 



State the upper and lower bounds for each of these measurements. 








a 



A piece of wood measured at 53 cm, to the nearest cm. 








b 



A 



piece of wood measured at 53 cm, to the nearest mm. 








c 



A piece of wood measured at 5.3 cm, to the nearest mm. 








4 



State the upper and lower bounds of each of these measurements. 








a 



A 



weight recorded at 15 kg, to the nearest kg. 
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