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








Mathematics – Numeracy 








Sometimes sections are included for completeness as extension 



material. This 



is clearly 



flagged 










with 



   Intermediate 



Tier only 










The material 



is 



split into 20 



‘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 








Construction 








Probability 








Percentages 








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 



k). This 



book mainly deals with units in Bands e to h. In total there are 58 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 













Online. Assumed knowledge 



is 



reviewed and 













extended 



in 



the ‘Revision’ section 



at 



the be-













ginning 



of 



the strand. 




















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. 








75 








  



100 



  








Use the formula with 



P 



= 800, 



R 



= 8 and 



T 



= 1, 2 and 3 to check your answers to part 



a. 








c 



Explain why the formula works. 








d 



Use the formula to find the final amount in these cases. 








i 



£900 invested for 5 years at 7.5% p.a. compound interest. 








ii 



£650 invested for 4 years at 3.9% p.a. compound interest. 








iii 



£110 invested for 18 months at 5.4% p.a. compound interest. 








11 



Henri thinks that if interest is paid quarterly then the AER % rate is always higher than the Gross 








annual % rate. 








Explain why Henri is correct. 








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: 








32 








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 








Upperboundis21.5cm 








Lowerboundis20.5cm 








Upperboundofperimeter=4×21.5=86cm 








Lowerboundofperimeter=4×20.5=82cm 








21 








22 








a 








b 








OutsidetheMathsclassroom 








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. 
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a 



Calculatethegreatestdensitythatthecubecouldhave. 








b 



Calculatetheleastdensitythatthecubecouldhave. 








Solution 








Thedensityofanobjectisgivenby 








mass 








volume 








. 








a 



Thegreatestdensityisfoundusingthegreatestmassanddividingitbythesmallestvolume 








50.5 








24.53 =0.00343gramspercm3 (3s.f.) 








Thegreatestdensitythatthecubecouldhaveis0.00343gramspercm3 . 








b 



Theleastdensityisfoundusingthelowestmassanddividingitbythegreatestvolume 








49.5 








25.53 =0.00299gramspercm3 (3s.f.) 








Theleastdensitythatthecubecouldhaveis0.00299gramspercm3 . 








Higher 








tier 








only 








Thegreatestpossiblemassis50.5g. 








Theleastpossiblesidelengthis24.5cm. 








Theleastpossiblemassis49.5g. 








Thegreatestpossiblesidelengthis25.5cm. 








Practising skills 








1 



Writedownthenumberthatisexactlyhalfwaybetween 








a 



3and4 








b 



3.5and3.6 








c 



3.55and3.56 








d 



7.541and7.542 








e 



12and12.0001. 








2 



Statetheupperandlowerboundsofeachofthesemeasurements. 








a 



Aweightrecordedat7kg,tothenearestkg. 








b 



Alengthrecordedas7m,tothenearestmetre. 








c 



Avolumerecordedas7litres,tothenearestlitre. 








3 



Statetheupperandlowerboundsforeachofthesemeasurements. 








a 



Apieceofwoodmeasuredat53cm,tothenearestcm. 








b 



Apieceofwoodmeasuredat53cm,tothenearestmm. 








c 



Apieceofwoodmeasuredat5.3cm,tothenearestmm. 








4 



Statetheupperandlowerboundsofeachofthesemeasurements. 








a 



Aweightrecordedat15kg,tothenearestkg. 








b 



Aweightrecordedat15.7kg,tothenearest100grams. 








c 



Aweightrecordedat15.36kg,tothenearest10grams. 








5 



Theweightofametalblockismeasuredas6kg,correcttothenearestgram. Amachine 








includes25ofthesemetalblocks. Theyareallidentical. 








Whataretheupperandlowerboundsofthetotalweightoftheblocks? 








Higher 








tier 








only 








NumberStrand3Accuracy 








40 








Developing 



fluency 








1 



Marcmeasuresapieceofwood. Herecordshismeasurementtothenearestcm. 








Hywelmeasuresthesamepieceofwood. Herecordshismeasurementtothenearestmm. 








WhatisthegreatestdifferencethattherecanbebetweenMarc’smeasurementandHywel’s 








measurement? 








2 



Arectangularpieceofpaperismeasuredasbeing24cmby56cm,witheachlengthbeing 








measuredtothenearestcm. 








Whataretheupperandlowerboundsoftheareaofthepieceofpaper? 








3 



Aboxismeasuredasbeing4cmby7cmby9cm. Whataretheupperandlowerboundsof 








thevolumeoftheboxifthemeasurementsareaccurate 








a 



tothenearestcm 








b 



tothenearestmm? 








4 



Elenmeasuresthelengthofasportspitch. Sherecordshermeasurementas98metrestothe 








nearestmetre. 








Margedmeasuresthewidthofthepitch. Sherecordshermeasurementas51.2metrestothe 








nearest0.1metre. 








Theycalculatetheareaofthepitch. 








a 



Whatarethelargestandsmallestareasthattheywillfind? 








b 



Theysay‘Thisareais5000squaremetres.’ 








Tohowmanysignificantfiguresisthatstatementcorrect? 








5 



Ginnymeasurestheradiusofacircletobe30.9cm. 








Sheclaimsthisisaccuratetothenearestmm. 








Findupperandlowerboundsfortheperimeterofthecircle,basedonGinny’sclaim. 








6 



TheradiusoftheEarthattheequatoris6380kmcorrecttothenearest10km. 








a 



FindtheupperandlowerboundsoftheradiusoftheEarth. 








b 



FindthegreatestandleastvalueforthecircumferenceoftheEarthattheequator. 








7 



Garethsays‘itsaysherethat,ifalengthis6cmtothenearestcm,theupperboundis6.5cm. 








But6.5cmwillroundto7cm!Thisisaprintingerror!’ 








ExplainwhyGarethiswrong. 








Reasoning 








Higher 








tier 








only 








Higher 








tier 








only 








Higher 








tier 








only 








Reasoning 








Unit8 Upperandlowerbounds Bandi 
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Problem solving 








1 



Garethwantstostack4boxes,eachofheight25cm,correcttothenearestcentimetre. 








The heightavailableis1metre. 








Explainwhytheboxesmaynotfitinthespaceavailable. Youmustshowallyourworking. 








2 



Ewanusesapieceofwood0.8mlong,correcttothenearest0.02m,tomakeashelf. Hethen 








marksouttheshelfevery10cm. Hefindshehasaspaceleftattheend. 








Whatisthemaximumlengththisspacecouldbe? 








3 



Applejuiceissoldincuboidcartons.(Themeasurementsshown 








arecorrecttothenearestcentimetre.) 








a 



ThelmawantstofilleightoftheseboxeswithPureAppleJuice. 








Whataretheupperandlowerboundsofeachmeasurement? 








b 



Shehas7litresofPureAppleJuiceinatank. Decidewhether 








shecan 








i 



definitelydothis 








ii 



possiblydothis 








iii 



definitelynotdothis. 








4 



Stellaisdesigningacentralheatingflueducttotakewastefumes 








outthroughthewall. Theholefortheducthastobesealed. 








ThediagramshowsStella’sdesign. 








Thereisa16.5cmsquareplatewitha4.5cmradiuscircleremoved 








fromit. Themeasurementsareaccuratetoonedecimalplace. 








a 



Writeaninequalitytoshowtheupperandlowerboundsofthe 








area, 



A 



cm2 



,ofthemetalseal. 








5 



Twospeedcamerasaresetuponasectionofmotorway0.5mile 








apart. 








Thepoliceusethesecamerastoenablethemtoworkouttheaveragespeedofa 








vehicleoverthisdistance. 








Thecamerasgivethetimetakentotravel0.5mile. 








Thetimeismeasuredcorrecttothenearest0.5ofasecond. Thedistanceof0.5mile 








hasbeenmeasuredtothenearesthundredthofamile. 








Vivisdrivingonthissectionofthemotorway. Thetimeshetakesbetweenthetwo 








camerasistimedat25.5seconds. 








Thespeedlimitis70mph. ThepolicecautionViv. Theysayshewastravellingat71mph. 








Vivdisagreeswiththisandsaysthatshewasdrivingunderthespeedlimit. 








Show 








a 



howthepolicegettheirfigure 








b 



howVivcouldberight. 








6 



Irfanrunsa200-metreraceinalocalathleticsevent. 








Histimefortheracewasgivenas23.4seconds. 








Irfanrealisesthatthesemeasurementswerenotaccurate. The200metreswasmeasuredto 








thenearestmetre. Histimewasmeasuredtothenearesttenthofasecond. 








Irfanisinterestedtoknowhisaveragespeed. Writeaninequalitytoshowtheupperandlower 








boundsofIrfan’saveragespeed. 








6cm 








9cm 








Pure 








A 








pp 








le 








Ju 








ic 








e 








19cm 








Higher 








tier 








only 








Higher 








tier 








only 








Higher 








tier 








only 








Higher 








tier 








only 








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 








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 

















Unit 1 








Band c 








Adding and subtracting 








whole numbers 








Unit 5 








Band d 








Adding and subtracting 








negative numbers 








Unit 6 








Band e 








Multiplying and dividing 








negative numbers 








Unit 2 








Band d 








Multiplying whole numbers 








Unit 3 








Band d 








Adding and subtracting 








decimals 








Unit 7 








Band 



f 








BIDMAS 








Page 10 








Unit 8 








Band 



f 








Multiplying decimals 








Page 16 








Page 5 








Unit 4 








Band d 








Dividing whole numbers 








Unit 9 








Band 



f 








Dividing decimals 








Page 23 








Number Strand 



1 



Calculating 








Units 1–5 are assumed knowledge for this 



book. The 



skills are reviewed in the Revision section 








on page 2. Knowledge and skills from these units are used throughout the book. 

















2 








The questions in this section should be answered 



without 



the use of 



a 



calculator. 










1 



A supermarket has a special offer on cereal. 










Megan buys two boxes of 



cornflakes. 








How much money does she save? 










2 



Jac has £50 at the start of the weekend. 










Here is a list of what Jac spends: 








£7.50 for a 



cinema 



ticket 








£4.25 



for 



burger 



& fries 








£1.50 



for a drink 








£3.40 for bus fares 








£2.50 for a 



magazine 








£14.99 



for a 



t-shirt 








Jac saves the rest of his money. 








How much does Jac save? 










3 



The diagram shows 



a 



piece of wood with 



five 



holes positioned in 



a 



straight line, ABCDE. 










A 








B 








C 








D 








Not to scale 








E 








AD 



= 



9.5 cm 








DE 



= 6.7 cm 








CE 



= 10.9 cm 








Work out the length of 



CD. 










4 



Mrs Jones has £8000 to spend on laptops. Each laptop cost £325. 










There are 25 students in Mrs Jones’ class. 








Will the students have to share the laptops or will there be enough for one each? 








£1 








.6 








5 








£1 








.65 








Cor 








nfla 








kes 








£1.6 








5 








or 








2 








box 








es 








for 








£3! 








Reasoning 

















3 










5 



Ged buys and sells second hand sports equipment. 










The table shows some information about some of Ged’s sales at a local auction. 








Item 








Cost price 



in £ 



Selling price 



in £ Profit or 



loss 



£ 








Football boots 








35.75 








18.50 








Snooker cue 








23.50 








42.00 








Golf clubs and bag 








112.00 








108.44 








Set of weights 








98.00 








72.50 








Cricket bat 








15.10 








24.30 








Snooker table 








58.00 








93.60 








How much 



profit 



or loss did Ged make overall? 










6 



A theatre has seating for 500 people. 










Last night the total amount of money taken in ticket sales was £3081. 








£345 was taken in the sale of children’s tickets. 








Work out the number of seats that were vacant. 










7 



The table shows a list of Joe’s 



fixed 



monthly expenditure. 










Joe earns £24 816 each year. 








Each month £517 is deducted from his earnings for taxes. 








Is 



Joe able to save more or less than £3000 each year? 










8 



Waqas is going to tile the walls in his kitchen. 










The tiles are sold in boxes. 








Each box contains 24 tiles and costs £15. 








Waqas has £275 to spend on tiles. 








He estimates that he will need 18 boxes of tiles. 








a 



Does Waqas have enough money to buy 18 boxes of tiles? 








Waqas will use in total 425 tiles to tile the walls in his kitchen. 








b 



Work out the number of tiles that Waqas will have left over. 










9 



The diagram shows a rectangular 



field. 










Bill has 28 goats. 








He wants the goats to be able to graze 








in this 



field. 








Each goat needs 125 square metres 








of 



field 



in which to graze. 








Show that the 



field 



is large enough for Bill’s 28 goats. 








Would there be enough space for another goat? 










10 



In an aeroplane there are 31 rows of Economy class seats. 










There are 6 seats in each row. 








In addition there are 36 seats in Business class. 








On one 



flight 



to Montego Bay, Jamaica, all the seats are taken. 








Work out the total cost of all the tickets sold. 








Adults 








Children 








£8 








£5 








Ticket prices 








Rent 








£525 








Food 








£230 








Utilities 



£186 








Travel 



£292 








Reasoning 








90 metres 








40 metres 








Not to scale 








Flights to Montego Bay, 








Jamaica 








Ticket prices 








Business class £399 each 








Economy class £199 each 

















4 










11 



Mrs Roberts has £150 in her bank account. She receives a cheque for £50 from an insurance 










company. She has a phone bill of £95 to pay. 








Mrs Roberts records her 



finances 



on this account sheet. 








Credits (+) 








Debits (–) Balance (£) 








150 








50 








200 








95 








? 








a 



Copy the account sheet and 



fill 



in the missing balance. 








Extend your copy of the account sheet. Write these items in the correct column. 








Payment 



for 



dress 



£85 








Payment 



to 



hairdresser 



£40 








Competition 



win £100 








Payment 



for car 



repairs 



£150 








Payment 



for food £25 








Sale of old car 



£400 








b 



What is the 



final 



balance? 










12 



In a hotel there are 15 



floors, 



the ground 



floor 



is 



floor 



0. 










There are 



9 floors 



above ground level, 



floors 1 



to 9. 








There are 



5 floors 



below ground level, 



floors 



−1 to −5. 








In the hotel there are two lifts, lift A and lift B, both positioned at 



floor 



0. 








The table shows a sequence of movements for each lift. 








Lift 



A 



Up 



5 floors 








Down 



2 floors 



Up 



4 floors 








Down 



7 floors 



Up 



8 floors 








Lift 



B 



Down 3 



floors 



Up 10 



floors 








Down 6 



floors 



Up 1 



floor 








Down 6 



floors 








a 



On which 



floors 



are the two lifts now? 








b 



How many 



floors 



are there between the two lifts now? 








Jenny is waiting for a lift on 



floor 



2. 








c 



Which lift 



is 



Jenny likely to get? 










13 



Rob is thinking of buying a new tablet. 










He has saved £50 



already. The 



tablet he wants costs 



£400. There 



is a deal at the moment: 








‘Pay £50 now, then 12 



monthly payments 



of £40.’ 








How much would Rob save if he continued to save money each week rather than buy the 








tablet now? 










14 



Harriet earns £155 per week. Ceri earns £35 000 per annum. 










Who earns the most, and by how much? 










15 



Aure Water Company measures the water used by a household in cubic metres. 










There 



is a 



quarterly standing charge of 



£8.55. The first 



50 cubic metres of water used are 








charged at 



a 



rate of 97 pence per cubic metre. All further water used 



is 



charged at the rate of 








£1.43 pence per cubic metre. 








Calculate the quarterly bill for water for 



a 



household using 54 cubic metres of water. 

















5 








Outside 



the Maths 



classroom 








Modelling in science 








How could you calculate a car’s 








acceleration? What if it is slowing down? 








• 



When you multiply or divide two numbers with the same sign, the answer 



is 



positive. 








7 × 3 = 21 








(–7) × (–3) = 21 








12 ÷ 4 = 3 








(–12) ÷ (–4) = 3 








• 



When you multiply or divide two numbers with different signs, the answer 



is 



negative. 








(–3) × 2 = –6 








3 × (–2) = –6 








15 ÷ (–3) = –5 








(–15) ÷ 3 = –5 








Toolbox 








Example 



– 



Multiplying 



and 



dividing negative numbers 








Work out 








a 



 4 × 



(–2) 








b 



 –4 



× 



(–3) 








c 



 –10 



÷ 



(+2) 








d 



 –9 



÷ 



(–3) 








Solution 








Ignore the signs at 



first, 



and work out the 



calculation. Then 



decide on the sign of the answer. 








a 



 4 × 2 = 8, so 4 × (–2) = –8 








b 



 4 × 3 = 12, so –4 × (–3) = 12 








c 



 10 



÷ 2 = 



5, so –10 



÷ 2 = 



–5 








d 



 9 ÷ 3 = 3, so –9 ÷ (–3) = 3 








Different signs, so the answer 



is 



negative. 








Same signs, so the answer is positive. 








Different signs, so the answer is negative. 








Same signs, so the answer 



is 



positive. 

















6 








Practising 



skills 










1 



Work these out. 










a 



 3 × (–4) 








d 



 (–7) × 3 








g 



 (–5) 



× 1 








j 



   (–7) 








2 








m 



16 ÷ (–2) 








p 



  (–40) 



÷ 5 








b 



 (–5) × 6 








e 



 (–4) × (–7) 








h 



 (–12) 



× 0 








k 



 (–12) ÷ 2 








n 



  30 ÷ (–5) 








q 



 (–18) 



÷ 3 








c 



 (–2) × (–6) 








f 



   8 × (–3) 








i 



   (–6) 








2 








l 



   (–20) ÷ 4 








o 



  (–24) ÷ (–3) 








r 



   28 



÷ 



(–4) 










2 



Find the missing number. 










a 



 5 × = −20 








c 








÷ 2 = 



−6 








e 



6 × (–4) = (−2) × 








b 



 –6 × = 18 








d 








÷ 



(–3) 



= 8 








f 



(–36) ÷ 4 = ÷ (–3) 










3 



Work these out. 










a 



(–6) 



× 2 × 



(–3) 








d 



(–4) 








3 








g 



2 × 6 × 



(–4) 








b 



(–4) 



× 



(–5) 



× 



(–6) 








e 



(–9) 








2 








h 



(–5) 



× 



(–7) 



× 



(–3) 



x 2 








c 



(–14) 



× 5 × 0 








f 



(–3) 








3 










4 



Work these out. 










a 



(–96) ÷ (–4) 








b 



(–246) ÷ 3 








c 



636 ÷ (–4) 








d 



(–832) ÷ (–8) 








Example 



– 



Calculating negative numbers 



and powers 








Evaluate these. 








a 



(–3) 








2 








b 



(–2) 








3 








Solution 








a 



(–3) 








2 








= (–3) × (–3) = 9 








b 



(–2) 








3 








= (–2) × (–2) × (–2) 








= 4 × (–2) 








= 



–8 








Same signs so the answer 



is 



positive. When 



a 



negative 








number 



is 



squared, the answer 



is 



positive. 








4 x 



(–2) 



= –8 The signs are different so the answer is negative. 








The cube of any negative number is negative. 








(–2) 



x 



(–2) 



= +4 The signs are the same so the answer is positive. 

















7 










5 



These are the temperatures in four cities recorded on 18 January. 










London: 5 °C, Moscow: –9 °C, Rome: 7 °C, New York: –3 °C. 








On 19 January, the temperature in: 








• 



London dropped by 



7 



°C 








• 



Moscow dropped by 



4 



°C 








• 



Rome rose by 2 °C 








• 



New York rose by 10 °C. 








On 19 January, the temperature in Paris was midway between the temperature in Moscow and 








the temperature in Rome. 








What was the temperature in Paris on 19 January? 








Developing 



fluency 










1 



Copy and complete this multiplication grid. 










× 








7 








–4 








–5 








12 








6 








–60 








–3 








100 








–8 








9 










2 



Chloe says that –6 squared is –36. Daisy says that –6 squared is 36. 










Who is right? Explain your answer. 










3 



What is the difference between 9 squared and –7 squared? 












4 



Write down the two answers to each of these. 










a 








25 








b 








36 








c 



121 










5 



Work out the missing number. 










a 



8 × = 



–72 








c 








÷ 3 = (–5) × 8 








e 



(–3) 








2 



× (–2) = 6 × 








b 



5 × 



(–8) 



= 4 × 








d 



(–6) 








2 



= (–3) × 








f 



48 ÷ (–6) = 








3 








Problem solving 










1 



In a quiz there are 6 points for a correct answer and –4 points for a wrong answer. 










a 



Lucas got 



3 



correct and 



7 



wrong. How many points did he get? 








b 



Mikas answered 12 questions and got –8 points. 








Work out how many of his answers were correct and how many were wrong. 

















8 










2 



Each question in an examination has four possible answers. Only one answer is correct. 










A candidate receives 5 marks for a correct answer and −2 marks for a wrong answer. 








This formula gives a candidate’s total mark: 








M 



= 



5C 



– 



2W 








a 



Explain the formula. 








b 



Copy and complete the table to show the mark obtained by each candidate. 








C 








W 








5C 








−2W 








5C 



− 



2W 








Jane 








10 








10 








Edward 








12 








8 








Jessica 








9 








11 








Davinda 








5 








15 








c 



George knows he chose the correct answer for eight of the questions and that one of his 








answers is wrong. He guessed the other 11 answers. 








i 



What 



is 



the highest mark he can get? 








ii 



What is the lowest mark? 










3 



Here 



is a 



number puzzle. 










The number in each box 



is 



the product of the numbers in the two boxes immediately below. 








For example, –6 



= 



−2 



× 



+3. 








−6 








x 








−2 








+3 








−1 








a 



Work out the value of 



x. 








b 



Work out the value of 



y 



in this puzzle. 








−96 








12 








−3 








y 








The number in each box is the product of the numbers in the two boxes immediately below. 










4 



Here are four different numbers. 










2 








–3 








7 








–5 








a 



Put one number in each box to make the largest 



product. You 



may 








only use each digit once. 








b 



Work out the difference in value between the largest product and 








the smallest product. 








× 

















9 








Reviewing skills 








1 



Joe says that 64 has two answers and 64 








3 








has two answers. 








Is he right? Explain your answer. 










2 



Eva says that –5 cubed 



is 



–125. Flo says that –5 cubed 



is 



125. 










Who is right? Explain your answer. 










3 



What is the difference between –5 squared and –3 cubed? 












4 



The table shows some information about the midday temperatures during one week on 










Ben Nevis. 








Sunday 








–10 °C 








Monday 








–7 °C 








Tuesday 








? 








Wednesday 



0 °C 








Thursday 








2 °C 








Friday 








2 



°C 








Saturday 








–3 °C 








The mean temperature for the week was –3 °C. 








What was the temperature on Tuesday? 










5 



Here are four different numbers. 










12 








–3 








–36 








9 








a 



Put one number in each box to make a correct 



statement. You 



may only use each 








number once. 








÷ 








= 








b 



Put one number in each box to make a correct 



statement. You 



may only use each 








number once. 








÷ 








× 








= 

















10 








Outside 



the 



Maths classroom 








Electricity bills 








Electricity bills come in two parts 



– a 



standing 








charge and 



a 



price per unit of electricity used. 








Alex uses this calculation to work out her bill. 








7 + 0.1 × 50 








Should her bill be £12 or £355? Why? 








The order that operations should be carried out in 



is 








• 



Brackets 








• 



Indices 



(powers, such as cubes or square roots) 








• 



Division 








• 



Multiplication 








• 



Addition 








• 



Subtraction. 








You can use the word 



BIDMAS 



to help you remember the right order. 








Toolbox 








Example 



– Using 



brackets 








Work out these. 








a 



 (8 + 5) × 4 








b 



 50 − 2 × (9 + 6) 








Solution 








Remember BIDMAS. 








a 



 (8 + 5) × 4 








= 13 × 4 








= 52 








b 



 50 − 2 × (9 + 6) 








= 



50 



− 2 × 



15 








= 



50 



− 



30 








= 20 








Brackets 








Multiplication 








Multiplication 








Subtraction 








Brackets 

















11 








The questions in this unit should be answered 



without 



the use of a calculator, unless otherwise 








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








Practising 



skills 








Work these out. 








1   a 



 (5 + 2) × 3 








b 



  5 + 2 × 3 








c 



  5 + (2 × 3) 








2   a 



 7 × 



(10 



− 



4) 








b 



 7 × 



10 



− 4 








c 



  (7 



× 



10) 



− 4 








Example 



– Using powers 








a 



Work out (20 + 7) ÷ 3 








2 



+ 4 








b 



(10 − 3) × 2 








3 



− 4 








Solution 








a 



 (20 + 7) ÷ 3 








2 



+ 4 








= 27 ÷ 3 








2 



+ 4 








= 27 ÷ 9 + 4 








= 3 + 4 








= 7 








b 



 (10 − 3) × 2 








3 



− 4 








= 7 × 2 








3 



− 4 








= 7 × 8 − 4 








= 56 − 4 








= 52 








Addition 








Brackets 








Indices 








Multiplication 








Subtraction 








Brackets 








Indices 








Division 








Example 



– Using 



fractions (division) 








Work out 








6 × 8 








14 



− 2 








Solution 








The fraction bar counts as a bracket. 








So this is the same as (6 × 8) ÷ (14 − 2) 








= 



48 



÷ 



12 








= 4 








Division 








Brackets 

















12 








3   a 



 (20 + 15) ÷ 5 








b 



  20 + 15 ÷ 5 








c 



  15 + 20 ÷ 5 








4   a 



 20 − 12 ÷ 2 








b 



  (20 − 12) ÷ 2 








c 



  20 − (12 ÷ 2) 








5   a 



 (21 + 12) × 3 








b 



  21 + 12 × 3 








c 



  21 − 12 ÷ 3 








6   a 



(13 + 5) × (7 − 3) 








b 



 13 + 5 × 7 − 3 








c 



 (13 + 5) × 7 − 3 








7   a 



  (8 + 12) ÷ (4 + 1) 








b 



  8 + 12 ÷ 4 + 1 








c 



  (8 + 12) ÷ 4 + 1 








8   a 



  13 + 5 − 7 − 3 








b 



  (13 + 5) − (7 − 3) 








c 



  13 + (5 − 7) − 3 








9   a 



 4 × 3 








2 








b 



 4 + 3 








2 








c 



  (4 + 3) 








2 








10 



  a 



8 








2 



− 5 








2 



+ 1 








2 








b 



 (8 − 5) 








2 



+ 1 








2 








c 



 (8 − 5 + 1) 








2 








11   a 



2 








3 



+ 2 








2 



+ 2 + 1 








b 



  2 








3 



− 2 








2 



− 2 − 1 








c 



2 








3 



× 2 








2 



× 2 × 1 








12 



 a 



5 








2 



− 4 








2 



− 3 








2 








b 



5 








2 



− (4 − 3) 








2 








c 



(5 − 4 − 3) 








2 








13   a 



5 + 2 × 2 − 2 








b 



(5 + 2) × (2 − 2) 








c 



5 + 2 








2 



− 2 








14 



 a 



4 − 6 − 8 ÷ 2 








b 



(4 − 6 − 8) ÷ 2 








c 



4 − (6 − 8) ÷ 2 








15   a 



7 × 7 − 7 








b 



7 








2 



− 7 








c 



7 × (7 − 7) 








Developing 



fluency 








1 



  Find the value of (a 



+ 



b) 



× 



(c 



− 



d 



) 



when 








a 



a 



= 3, 



b 



= 2, 



c 



= 4, 



d 



= 1 








b 



a 



= 3, 



b 



= 7, 



c 



= 1, 



d 



= 0 








c 



a 



= 1, 



b 



= −1, 



c 



= 4, 



d 



= 1 








2 



  Find the value of 



p 








2 



− 



(q 








2 



+ 



r 








2 








) 



when 








a 



p 



= 3, 



q 



= 2, 



r 



= 1 








b 



p 



= 10, 



r 



= 8, 



q 



= 6 








c 



p 



= 6, 



q 



= 5, 



r 



= 4 








3 



  Find the value of 








 –  








( 








) 








x y z 



when 








a 



x 



= 8, 



y 



= 12, 



z 



= 4 








b 



x 



= 100, 



y 



= 4, 



z 



= 3 








c 



x 



= 10, 



y 



= 5, 



z 



= 5 








4 



Find the value of 



r 








3 



+ 



r 








2 



+ 



r 



+ 1 



and of 



r 








4 



− 1 








r 



− 1 








when 








a 



r 



= 2 








b 



r 



= 5 








c 



r 



= 9 










5 



Insert brackets in each calculation to make these correct. 










a 



6 + 3 × 2 = 18 








d 



4 + 3 × 3 + 2 = 35 








b 



5 + 9 − 2 × 2 = 19 








e 



6 + 8 − 2 + 1 = 11 








c 



8 + 3 × 2 + 1 = 23 








f 



13 − 5 + 4 − 2 = 6 










6 



Jim and Ted are contestants in a TV quiz 



show. They 



each have to make a target number. 










They can use the operations +, −, × and ÷ as many times as they wish. 








Jim’s target number is 



240. The 



numbers he has are 100, 75, 5, 3 and 1. 








Ted’s target number is 



151. The 



numbers he has are 200, 8, 5, 4 and 1. 








a 



Show how Jim can make his target number using all 



5 



numbers. 








b 



Show how Ted can make his target number using all 5 numbers. 








× 








Reasoning 








Reasoning 
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In questions 7 to 9, work out these. 








7   a 



(5 



+ 



1) 



÷ 



(2 



+ 



1) 








d 








5 1 








2 1 








+ 








+ 








b 








(5 + 1) 








(2 + 1) 








e 



5 + 1 ÷ 2 + 1 








c 








5 








2 








1 








1 








+ 








f 



(1 + 5) ÷ (1 + 2) 








8   a 



3 








2 



+ 4 








2 



+ 12 








2 








b 



(3 4 12 



) 








2 2 








2 








+ + 








c 








3 4 12 








2 2 








2 








+ + 








d 



3 4 








12 








2 








2 








2 








+ + 








e 



3 4 



12 








2 








+ + 








( 








) 








f 








3 4 



12 








2 








+ + 








( 








) 








9   a 








3 4 








36 64 








2 








2 








+ 








+ 








d 








3 








36 








4 








64 








2 








2 








+ 








b 








(3 4) 



2 








36 64 








+ 








+ 








e 








3 4 








36 64 








2 2 








+ 








+ 








c 








3 4 








36 64 








2 2 








+ 








+ 








f 








3 4 








36 64 








2 2 








+ 








+ 










10 



a 



Fill in the answers to questions 



i 



to 



ix 



in 



a 



copy of this square. What do you notice about the 










completed square? 








i 








ii 








iii 








iv 








v 








vi 








vii viii 



ix 








i 








4 × 



(4 



− 



4) 



+ 4 








iv 



(4 × 4 − 4) ÷ 4 








vii 








4 








4 








4 








4 








+ 








+ 








+ 








ii 








4 + 4 ÷ 4 + 4 








v 








4 × 4 + 4 








4 








viii 



4 








4 



÷ 4 








4 








iii 








4 × 4 








4 + 4 








vi 



44 ÷ 4 − 4 








ix 



(4 



+ 



4) 



÷ 4 + 4 








b 



Now 



find 



your own ways of using four 4s to get the same answers for 



i 



to 



ix. 








Problem solving 










1 



Mo bought a new hammer for £10 and 5 bags of nails at £2 per bag. 










He paid £30 and continued with his work. 








Later that week, his partner Joe, was checking the accounts, 








‘Why did you pay £30 for this, Mo? You have been overcharged!’ 








Mo said ‘No, that’s right.’ He got out his 



calculator.‘Look…’ 








Sure enough 



– 



the total was £30. 








a 



What buttons did Mo press on the calculator? 








b 



Who 



is 



right and what 



is 



the correct bill? 








c 



What will Mo have to be careful to do in the future so this does not happen again? 








d 



Will Mo get the items cheaper if he buys the hammer last? Is that a rule he can work with 








in future? 








× 








Reasoning 
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2 



Put brackets where appropriate to make the following statements true. 










a 



10 − 1 ÷ 3 + 6 = 9 








b 



3 + 7 × 2 − 5 = 



−30 








c 



2 × 1 + 3 








2 



= 32 








3 



  Michelle worked out the value of 6x 



+ 



3x 








2 








when 



x 



= 2. 








Hannah worked out the value of 4y 








2 



− 52 








when 



y 



= 5. 








Finlay worked out the value of 








4z 








2 



÷ 3 








when 



z 



= 3. 








They all got an answer of 48. 








Whose answer of 48 



is 



correct? 








Use brackets to show how the other two got their answers. 










4 



Here are four different numbers. 










2 








3 








4 








11 








a 



Put one number in each box to make a correct statement. 








You may only use each number once. 








= 








× 








+ 








Answer 



box 








b 



Using just three of these numbers, what 



is 



the greatest answer that could appear in the 








answer box? 










5 



Here are four different symbols. 










( 








+ 








× 








) 








a 



Use each symbol once only to make this statement correct. 








6 








1 








7 








= 








48 








Here are four more symbols. 








( 








÷ 








− 








) 








b 



Use each symbol once only to make this statement correct. 








9 








7 








4 








= 








3 










6 a 



Use your calculator to work out 










5.36 



+ 



62.87 








19.86 



− 



6.52 








b 



Peter’s calculator gave an answer of 2.005659617 








Write, in order, the buttons Peter may have pressed on his calculator to get this answer. 








Reasoning 








Intermediate 








tier 








only 








Reasoning 








Intermediate 








tier 








only 








Intermediate 








tier 








only 
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Reviewing skills 








Work these out. 








1   a 



(7 



− 



2) 



× 3 








b 



7 − 2 × 3 








c 



7 − 



(2 



× 



3) 








2   a 



100 ÷ (10 − 6) 








b 



100 ÷ 10 − 6 








c 








÷ 








100 10 



– 6 








3   a 



5 








4 



÷ (5 








3 



− 5 








2 








) 








b 



5 








4 



÷ 5 








3 



− 5 








2 








c 



(5 








4 



÷ 5 








3 



− 5) 








2 








4   a 








+ 








+ 








8 4 








2 1 








b 



(8 



+ 



4) 



÷ 



(2 



+ 



1) 








c 








+ 








8 








2 








4 








1 








5 



Find the value of (a − 



b) 



÷ 



c 



when 








a 



a 



= 10, 



b 



= 5, 



c 



= 2 








b 



a 



= 5, 



b 



= 5, 



c 



= 2 








c 



a 



= 5, 



b 



= 10, 



c 



= 2 










6 



Insert brackets in these calculations to make them correct. 










a 



12 + 4 ÷ 5 − 1 = 4 








b 



7 − 3 × 4 − 2 = 1 










7 



Indicate the correct answer 



a, b, c 



or 



d. 










39 × 2 – 1 × 6 + 3 








a 



48 








b 



69 








c 



75 








d 



76 
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Outside 



the Maths 



classroom 








Laying 



a 



lawn 








Why does a gardener need to use decimals 








when buying turf? 








When you multiply decimals you have two things to think about: 








• 



getting the correct digits 








• 



getting the decimal point in the right place. 








Here are three methods you can use. 








• 



rewriting the decimals so you are working with whole numbers. 








For example 








0.03 = 3 ÷ 100 








8 × 



0.03 



= 8 × 3 ÷ 



100 



= 



24 



÷ 



100 



= 



0.24 








• 



the grid method 








• 



long multiplication. 








Toolbox 








Example 



– 



Rewriting 



the 



decimals 








Work out these calculations. 








a 



   6 × 0.3 








b 



  12 × 0.005 








Solution 








a 



  6 × 



0.3 



= 6 × 3 ÷ 



10 








= 



18 



÷ 



10 








= 1.8 








b 



 12 × 0.005 = 12 × 5 ÷ 1000 








= 60 ÷ 1000 








= 6 ÷ 



100 








= 



0.06 








0.3 is rewritten as 3 ÷ 10 








0.005 is rewritten as 5 ÷ 1000 
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Example 



– The grid 



method 








Calculate 4.36 × 23 








Solution 








4 








20 








3 








100.28 








0.3   0.06 








6 








80 








1.2 








87.2 








0.9   0.18     13.08 








12 








× 








Total each row. 








Add the totals. 








Example 



– Using long 



multiplication 








Work out 12.36 × 1.5 








Solution 








We can treat 12.36 × 1.5 as 1236 × 15 as long as you adjust the number of decimal places at the 








end. 








There are 2 + 1 decimal 








places here… 








…so put 3 decimal 








places in your answer. 








Work out 1236 



× 



15 








2 








5 








3 








1 








6 








1 








3 








6 








2 








1 








6 








0 








8 








0 








8 








1 








4 








0 








× 








1 








5 








Now locate the decimal point. 








12.36 × 1.5 is between 12 × 1 = 12 and 12 × 2 = 24. 








So the answer should have two digits before the decimal point. 








It is 18.540 or 18.54 








Another way to locate the decimal point 



is 



to count the number of digits to the right of the 








decimal 



point. This 



should be the same in the question and the answer. 








12.36 



× 



1.5 has 



3 



digits to the right, so the answer 



is 



18.540 








1 × 



1236 








This zero 



is a 



placeholder. 








12 








3 








3 2



1 
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The questions in this unit should be answered 



without 



the use of a calculator. 








Practising 



skills 










1 



You know that 6 × 4 = 24. Use it to 



find 



these. 










a 



6 × 0.4 








d 



0.6 



× 4 








b 



6 × 0.04 








e 



0.06 



× 4 








c 



6 × 0.004 








f 



0.6 



× 



0.4 










2 



You know that 5 × 8 = 40. Use it to 



find 



these. 










a 



5 × 0.8 








d 



0.5 



× 8 








b 



5 × 0.08 








e 



0.05 



× 8 








c 



5 × 0.008 








f 



0.5 



× 



0.8 










3 



You know that 15 × 8 = 120. Use it to 



find 



these. 










a 



15 



× 



0.8 








d 



15 × 0.0008 








b 



15 



× 



0.08 








e 



1.5 × 0.8 








c 



15 



× 



0.008 








f 



0.15 × 0.8 










4 



Find these. 










a 



25 



× 4 








d 



25 × 0.004 








b 



25 



× 



0.4 








e 



25 × 0.000 004 








c 



25 



× 



0.04 








f 



0.25 × 0.04 










5 



You are given that 19 



× 



53 



= 



1007. Find these. 










a 



1.9 × 53 








d 



0.19 × 0.53 








b 



1.9 × 5.3 








e 



0.19 × 5300 








c 



190 × 5.3 








f 



0.0019 × 0.000 53 










6 



Find these. 










a 



0.2 × 0.3 








d 



0.9 × 0.8 








b 



0.4 × 0.2 








e 



0.5 × 0.4 








c 



0.6 × 0.7 








f 



0.9 × 0.9 










7 



Find these. 










a 



25 × 0.064 








d 



90 



× 



0.8 








b 



41 × 0.022 








e 



500 



× 



0.000 004 








c 



99 × 0.000 11 








f 



125 



× 



0.008 










8 



Find these. 










a 



12 × 0.5 × 0.5 








d 



0.2 



× 



0.04 



× 



0.008 








b 



600 × 0.5 × 0.4 








e 



0.02 



× 



50 



× 



0.71 








c 



0.1 × 0.2 × 0.3 








f 



0.12 



× 



2.4 



× 



0.5 










9 



Find these. 










a 



3 








2 








d 



0.3 








3 








b 



0.3 








2 








e 



0.03 








3 








c 



0.03 








2 








f 



0.3 








4 










10 



Work out the cost of these. 










a 



8 



apples at £0.46 each 








c 



12 pens at £1.09 each 








b 



5 



books at £2.58 each 








d 



18 drinks at £0.79 each 
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Developing 



fluency 










1 



Find these. 










a 



3 × 



(−0.4) 








b 



0.3 



× 



(−0.4) 








c 



(−0.3) 



× 



0.4 










2 



Find these. 










a 



9 × 



(−1.2) 








b 



 (−9) 



× 



(−1.2) 








c 



(−900) 



× 



(−0.0012) 










3 



Petrol costs £1.42 per litre. Calculate the cost of 55 litres. 












4 



Turkey costs £8.10 per kilogram and chicken costs £6.45 per kilogram. 










Alana buys 0.6 kg of turkey and 1.2 kg of chicken. 








What is the total cost? 










5 



An electricity bill shows the following information. 










Previous 



reading 








Present 



reading 








Cost per unit 








Standing 



charge 








11988 units 








12768 units 








£0.152 








£19.50 








Electricity 



bill 








Work out the total charge. 










6 



The table shows the calories used up when doing some types of exercise. 










Exercise      Calories per minute 








Aerobics 








10.5 








Running 








12.4 








Swimming 








6.8 








a 



Jana has 



a 



40 minute workout. She spends 15 minutes doing aerobics and the rest 








swimming. How many calories does she burn? 








b 



Wyn goes running for 45 minutes. How many more calories does he burn than Jana? 










7 



Zack’s pay is £9.28 per hour, Monday to Friday. On Saturdays he is paid time and a half. 










Last week he worked 



6 



hours on Monday, 7.2 hours on Tuesday and 8.5 hours on Saturday. 








Calculate his pay for the week. 










8 



The diagram shows a water tank. 










2.5 m 








60 cm 








80 cm 








Find its capacity in cubic metres. 
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Problem solving 










1 



This is Sandy’s shopping bill at the local pet store. Each price shown is for one article. 










Sandy pays with a £20 note and £5 note. 








How much change should he get? 








Pets 



U 



Like 








You need 



it, 








we have 



it! 








8 × 



Cat food 








@ £ 



0.33 








1 × 



Cat litter 








@ £ 



4.99 








2 × 



Dog chew 



@ £ 



0.25 








2 × 



Dog bowl 



@ £ 



2.75 








1 × 



dog food 








@ £ 



0.37 








3 × 



Nibbles 








@ £ 1.16 








2 × 



Collars 








@ £ 



1.99 










2 



Five of the rectangular tiles pictured are used to make the pattern below. 










31.5 cm 








10.5 cm 








What is the area, in cm 








2 








, 



of this pattern? 










3 



The table below shows the monthly payments per person for an insurance policy. 










The payments depend upon the age of the person. 








Age (in years)      Monthly payment per person 








Standard rate Premium rate 








0–16 








£8.15 








£9.58 








17–20 








£11.45 








£13.80 








21–30 








£15.30 








£17.24 








31–40 








£20.42 








£23.15 








41–50 








£35.46 








£41.98 








Over 50 








£62.85 








£82.50 








Tanvir 



is 



aged 17 and his father 



is 



49. 








Tanvir pays for his insurance at the premium rate. 








His father pays for his insurance at the standard rate. 








Work out how much more money Tanvir’s father pays each year than Tanvir. 








Reasoning 
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4 



Dafydd and Elaine both work at the sports centre. 










Dafydd works from 6 p.m. to 9.30 p.m. from Monday to Friday each week. 








He earns £7.80 per hour. 








Elaine works on Saturdays and Sundays. 








She works from 8.30 a.m. to 12.30 p.m. and from 1.30 p.m. to 4.30 p.m. 








She earns £9.50 per hour. 








Who earns more money each week? 








You must show clearly how you got your answer. 










5 



It 



costs £12.50 for 



a 



rail ticket lasting one day from Ashton to Manchester. 










It 



costs £2700 for an annual rail ticket lasting one year from Ashton to Manchester. 








Becky travels from Ashton to Manchester on 220 days in every year. 








Is it cheaper for Becky to buy a £12.50 ticket each day or to buy a £2700 ticket for the year? 










6 



Llowri works in 



a 



factory. 










The table shows how long she works each day one week. 








Monday 








Tuesday 








Wednesday       Thursday 








Friday 








8.5 hours 








8.4 hours 








8.5 hours 








10.2 hours 








7 hours 








Llowri is paid for the total time she works in a week. 








Her pay is £9 per hour for the 



first 



40 hours she works in the week. 








She 



is 



paid £12 per hour for any extra hours she works in the week. 








Work out Llowri’s pay for the week. 










7 



A double sheet of a newspaper measures 72.5 cm by 60 cm. 










The newspaper contains six double sheets. 








Work out the area of paper in one copy of the newspaper. 








Give your answer in square metres. 










8 



Marged is on holiday in Portugal. 










In Portugal a pair of sunglasses costs €54. 








In England the same type of sunglasses cost £48. 








The exchange rate is £1 = €1.20 








In which country are the sunglasses cheaper? 








sfsgshbvbvbnvmc 








bvnvkhzpmt 








fgrbdhfuiaqiokmsa 








amdunjgjt 








sfsgshbvbvbnvmcbvnvkhz 








sfsgshbvbvbnvmcbvnvkhz 








eyghjkdyovnmotpt 








ahbcn 








xn mfmfjifi kslaoiu djkqoem 








fhfhjsthudjminajendsbngm 








thif 



gkid nawqp 



idp 



qoejsm 








thur fhyru nsok dieutpqmchl 








thueisnghtuawpkfhtqueonml 








rgyuemtuijslothtushevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








dhuyjyifthysdfjkloethyuerjsg 








rghzkgl wishy abg shywerks 








idhyswdkmxhyuwethdhyqpks 








eun ioasd theu fhyqpoenpff 








dfgtvgshuhftfhdjkakakahaho 








trygfhtyjsbcgfhthfhtytufhjk 








thyuidnhtyabchcdhjmohfyh 








fhfjfuk. 



yhyuidkjmchalfhfjybvn 








thu 



vhjkf vkdlscb pilaw plius 








xn mfmfjifi kslaoiu djkqoem 








fhfhjsthudjminajendsbngm 








thif gkid nawqp idp qoejsm 








thur fhyru nsok dieutpqmchl 








thueisnghtuawpkfhtqueonml 








rgyue m tuijslo thtu shevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








hdhski bchf kksks chf klako 








dfgtvgshuhftfhdjkakakahaho 








trygfhtyjsbcgfhthfhtytufhjk 








thyuidnhtyabchcdhjmohfyh 








fhfjfuk. 



yhyuidkjmchalfhfjybvn 








thu vhjkf vkdlscb pilaw plius 








xn mfmfjifi kslaoiu djkqoem 








fhfhjsthudjminajendsbngm 








thif 



gkid nawqp 



idp 



qoejsm 








thur fhyru nsok dieutpqmchl 








thueisnghtuawpkfhtqueonml 








rgyue m tuijslo thtu shevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








dhuyjyifthysdfjkloethyuerjsg 








rghzkgl wishy abg shywerks 








idhyswdkmxhyuwethdhyqpks 








eun 



ioasd theu fhyqpoenpff 








sfsgshbvbvbnvmcbvnvkhzpmt 








hdhski bchf kksks 



chf 



klako 








dfgtvgshuhftfhdjkakakahaho 








trygfhtyjsbcgfhthfhtytufhjk 








thyuidnhtyabchcdhjmohfyh 








fhfjfuk. 



yhyuidkjmchalfhfjybvn 








thu vhjkf vkdlscb pilaw plius 








xn 



mfmfjifi kslaoiu djkqoem 








fhfhjsthudjminajendsbngm 








thif gkid nawqp idp qoejsm 








thur fhyru nsok dieutpqmchl 








thueisnghtuawpkfhtqueonml 








rgyue 



m 



tuijslo 



thtu 



shevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








trygfhtyjsbcgfhthfhtytufhjk 








thyuidnhtyabchcdhjmohfyh 








fhfjfuk.yhyuidkjmchalfhfjybvn 








thuvhjkfvkdlscbpilawplius 








xn 



mfmfjifi kslaoiu djkqoem 








fhfhjs 



thudjminajendsbngm 








nawqpidpqoejsm 








thurfhyrunsokdieutpqmchl 








thueisnghtuawpkfhtqueonml 








rgyuemtuijslothtushevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








rgyuemtuijslothtushevclfjl 








andhjsnchpoieurjusbfhtijhpp 








thusthtuiethrwbtuiodkanndo 








dhuyjyifthysdfjkloethyuerjsg 








rghzkgl wishy abg shywerks 








idhyswdkmxhyuwethdhyqpks 








eun ioasd theu fhyqpoenpff 








2AvonfordTimes 








60 cm 








72.5 cm 








Intermediate 








tier 








only 
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Reviewing skills 










1 



Work out these. 










a 



8 × 0.2 








e 



1.3 × 3 








b 



5 × 0.9 








f 



0.8 × 0.6 








c 



0.3 × 7 








g 



0.6 








2 








d 



1.6 × 10 








h 



0.04 








2 










2 



Use the fact that 186 × 9.4 = 1748.4 to write down the answers to the following. 










a 



18.6 × 9.4 








d 



0.186 



× 



9.4 








b 



1.86 × 9.4 








e 



0.0186 



× 



0.94 








c 



186 × 0.94 








f 



18.6 



× 



94 










3 



Find these costs. 










a 



Sylvia buys 0.8 kg of cherries and 0.2 kg of 








strawberries. 








b 



Kyle buys 3.5 kg of damsons and 0.5 kg 








of blackberries. 








c 



Ramona buys 400 g of each type of fruit. 










4 



Indicate the correct answer 



a, b, c 



or 



d. 










0.2 × 3 + 0.4 × 8 








a 



0.38 








b 



0.92 








c 



3.26 








d 



3.8 








Strawberries......... 



£5.40 per kilo 








Damsons............... 



£4.20 per kilo 








Cherries................ 



£8.60 per kilo 








Blackberries.......... 



£4.80 per kilo 










9 



Dewi and Lewis are racing drivers. 










On a racing track, Dewi drove 72 laps in an average time per lap of 2.25 minutes. 








On the same racing track, Lewis drove 70 laps in an average time per lap of 2.3 minutes. 








Work out the difference between the total time that Dewi drove and the total time that 








Lewis drove. 








Intermediate 








tier 








only 
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Outside 



the Maths 



classroom 








Building quantities 








What measurements and calculations does a 








builder make to estimate the number of bricks 








needed for a wall? 








Here are two methods you can use for working out 



a 



division problem: 








• 



using equivalent fractions 








Start by writing the division as a fraction. 








Then multiply the top and bottom by a power of 10 so that both become whole numbers. 








You now have an easier equivalent fraction to work with. 








Here 



is 



how to 



find 



0.6 



÷ 



0.05: 








0.6 








0.05 








60 








12 








= 








= 








5 








× 



100 








× 



100 








• 



short division 








Here is how to 



find 



4.4 ÷ 6 using short division: 










6 4.4 













2 













0 













0.7 













6 4.4 













2 













0 













2 













0.73 













6 4. 4 













2 













0 













2 













0 













0.733 













You can also use long division. 











Toolbox 








0.6 








0.05 








and 








60 








5 








are equivalent fractions. 
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Example 



– Using 



equivalent fractions 








Work out these calculations. 








a 



3 ÷ 



0.2 








b 



1.2 



÷ 



0.03 








Solution 








a 



Write this as a fraction 








3 








0.2 








Now multiply both the numbers (top and bottom) by 



10. That 



makes them into whole numbers. 








3 








0.2 








30 








= 








2 








× 



10 








× 



10 








15 








= 








You can see this result on the number line from 0 to 3. It is divided into 15 pieces each 0.2 long. 








0 








1 








2 








3 








b 



1.2 



÷ 



0.03 



= 



1.2 








0.03 








1.2 








0.03 








120 








40 








= 








= 








3 








× 



100 








× 



100 








Example 



– Using short 



division 








Work out 3 ÷ 8 








Solution 








8  3.   0 








3 








6 








0 








4 








00 








3 








0. 








7 5 








Answer 0.375 








You can write extra zeros at the end of the 








number, after the decimal point. 








This extra zero 








wasn’t needed. 
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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 



Work these out. 










a 



6.48 ÷ 2 








e 



88 



÷ 5 








i 



14.028 ÷ 7 








b 



9.70 ÷ 2 








f 



19 



÷ 4 








j 



29.613 ÷ 4 








c 



6.5 ÷ 2 








g 



7.3 



÷ 8 








k 



29.613 ÷ 3 








d 



3.5 ÷ 4 








h 



0.054 



÷ 6 








l 



4.5376 ÷ 8 










2 



How much does each person receive? 










a 



Share £19 between 



2 



people. 








b 



Share £16 between 5 people. 








c 



Share £705 between 6 people. 








d 



Share £293.10 between 



6 



people. 










3 



You know that 45 ÷ 3 = 15. Work these out. 










a 



4.5 



÷ 3 








d 



45 ÷ 0.3 








b 



0.45 



÷ 3 








e 



45 ÷ 0.03 








c 



0.0045 



÷ 3 








f 



4.5 ÷ 0.3 










4 



Work these out. 










a 



0.7 



÷ 



0.7 








e 



1.9 ÷ 0.1 








i 



0.1 ÷ 0.4 








b 



3.5 



÷ 



0.5 








f 



4.8 ÷ 0.8 








j 



3.5 ÷ 0.4 








c 



1.2 



÷ 



0.6 








g 



6.3 ÷ 0.3 








k 



0.315 ÷ 0.9 








d 



2.4 



÷ 



0.4 








h 



2.7 ÷ 0.2 








l 



2.4934 ÷ 0.07 










5 



Work these out. 










a 



74 ÷ 0.2 








e 



1.78 



÷ 



0.04 








i 



2.07 



÷ 



0.002 








b 



0.9 ÷ 0.6 








f 



16.92 



÷ 



1.2 








j 



0.0371 



÷ 



0.07 








c 



25.32 ÷ 0.3 








g 



56 



÷ 



0.08 








k 



32.04 



÷ 



0.009 








d 



9.2 ÷ 0.05 








h 



0.009 



÷ 



0.01 








l 



0.432 



÷ 



0.006 










6 



Which division is the odd one out? 










16 



÷ 



0.2 








160 



÷ 



20 








1.6 



÷ 



0.02 








0.16 



÷ 



0.002 








Developing 



fluency 










1 



Match each division to its correct answer. 










0.08 








800 








8 








0.8 








0.08 








80 








72 ÷ 9 








0.72 ÷ 9 








7.2 ÷ 9 








720 ÷ 0.9 








7.2 ÷ 0.09 








0.72 



÷ 



90 
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2 



Work these out. 










a 



69 ÷ (−2) 








e 



(−5) 



÷ 



(−8) 








b 



(−7.8) ÷ 5 








f 



(−0.01) 



÷ 



20 








c 



2.9 ÷ (−4) 








g 



(−2.8) 



÷ 



(−40) 








d 



(−0.01) ÷ 4 








h 



0.8 



÷ 5 










3 



Work these out. 










a 



0.1 × 0.4 ÷ 0.2 








e 








120 × 0.05 








0.003 × 0.04 








b 








0.1 × 0.4 








0.2 








f 



(11 



+ 



2.2) 



÷ 



0.12 








c 








0.06 








0.2 × 0.003 








g 








(0.2) 








5 








64 








d 








(0.6) 








2 








0.4 × 0.9 








h 








1.8 × 55 








0.033 










4 



Richard travels to and from work 4 days a week. 










In total he travels 840 km in 



4 



weeks. 








How far 



is it 



from his home to his work? 










5 



Beef costs £7.80 per kilogram. Ruth buys some beef and pays £9.75. 










How much beef does she buy? 










6 



Kay has two bottles of cola. She shares the 1.5 litre bottle equally 










among 6 boys, and the 2.5 litre bottle equally among 8 girls. 










a 



How much more does each girl get than each boy? 










b 



Suppose instead Kay shares the cola equally between all the 








children. 








How much would each of them get? 








Problem solving 










1 



Angus bought 



a 



new television. 










The television cost £628.40 








Angus paid 



a 



deposit of £50 when he bought the television. 








He paid the rest of the money in 12 equal monthly payments. 








Work out how much Angus paid each month. 










2 



There 



is 



400 



g 



of hot chocolate in this jar. 










a 



What is this in kilograms? 








A factory produces 10 000 kg of hot chocolate in one day. 








The jars are packed in boxes of 50 jars. 








b 



How many full boxes of these jars are produced each day? 










3 



A 



book 



is 



30 cm by 20 cm and 1.4 cm thick. 










Work out the greatest number of books of this size that will 



fit 



into a box with dimensions 








0.9 m by 0.4 m by 0.35 m. 








1.5 litre 








2.5 



litre 
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4 



Carwyn is organising a conference at the Sea View Hotel. 










He uses this number machine to work out the cost in pounds. 








ϩ 



80 








× 



2.5 








Number of 








people 








Cost in 








£ 








The cost is £305. 








a 



Work out the number of people at this conference. 








b 



For bookings taken for next year, the price per person has increased. 








As a result, the cost for the same number of people will be £318.50. 








What is the new cost per person? 










5 



The diagram shows the plan of Rob’s patio. 










9 m 








7.5 m 








18 m 








Not to scale 








6 m 








Rob is going to cover his patio with square paving slabs. 








Each paving slab has an area of 2.25 m 








2 








. 








Work out how many paving slabs Rob will need. 










6 



Arwyn works out the time it will take to cook a chicken. 










He uses this number machine. 








ϩ 



0.5 








× 



0.3 








Weight 








(in pounds) 








Time 








(in hours) 








Arwyn cooks two chickens. 








One chicken takes 1.7 hours and the other takes 2.3 hours. 








Work out the difference in weight between the two chickens. 










7 



Tea bags are sold in two sizes of box. 










Small 








Large 








a 



Compare the number of tea bags per £ that can be bought from each size of box. 








An extra-large box is produced selling 450 tea bags for £16. 








b 



Show that this offers better value for money than both the small and large boxes. 








Intermediate 








tier 








only 








Intermediate 








tier 








only 








Intermediate 








tier 








only 








Intermediate 








tier 








only 
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8 



Siân asks two companies what their price is for the same kitchen units. 










Cuisinaire of Paris says their price is €9600. 








Chucks of New York say their price is $12 300. 








The exchange rates are £1 = €1.20 and £1 = $1.50. 
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