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Introduction 








This 



book 



has 



been written 



for all 



students 



of 



Cambridge IGCSE® 








and 



IGCSE (9–1) Mathematics syllabuses (0580/0980). 



It 



carefully 



and 








precisely follows 



the 



syllabus from Cambridge Assessment International 








Education. 



It 



provides 



the 



detail 



and 



guidance 



that are 



needed 



to 








support 



you 



throughout 



the 



course 



and 



help 



you to 



prepare 



for 



your 








examinations. 








How to use this book 








To 



make your study 



of 



mathematics 



as 



rewarding 



and 



successful 



as 








possible, 



this 



Cambridge endorsed textbook offers 



the 



following 








important features: 








Learning objectives 








» 



Each topic starts with 



an 



outline 



of the 



subject material 



and 



syllabus 








objectives 



to be 



covered. 








Organisation 








» 



Topics follow 



the 



order 



of the 



syllabus 



and are 



divided 



into 



chapters. 








Within each chapter there 



is a 



blend 



of 



teaching, worked examples 








and 



exercises 



to 



help 



you 



build confidence 



and 



develop 



the 



skills 








and 



knowledge 



you 



need. 



At the end of 



each chapter there 



are 








comprehensive student assessments. 



You will also find 



short 



sets of 








informal, digital questions linked 



to the 



Student eTextbook, 



which 








offer practice 



in 



topic areas 



that 



students often 



find 



difficult. 








ICT, 



mathematical modelling 



and 



problem 



solving 








» 



The 



syllabus specifically refers 



to 



‘Applying mathematical techniques 








to 



solve problems’, 



and this is 



fully integrated 



into the 



exercises 








and 



assessments 



in the 



book. There 



are also sections 



called 








‘Mathematical investigations 



and 



ICT’, which include problem- 








solving questions 



and ICT 



activities (although 



the 



latter 



are not part 








of the 



examination). 



On the 



Student eTextbook 



there 



is a 



selection 








of 



videos 



which offer support 



in 



problem-solving strategies 



and 








encourage reflective practice. 

















vi 








Rounding 








17 








Asthethirddigitafterthedecimalpointislessthan5, theseconddigitisnot 








roundedup. 








i.e. 5.574 iswrittenas 5.57 to 2 d.p. 








1 



Givethefollowingto1d.p. 








a 



5.58 








d 



157.39 








g 



2.95 








b 



0.73 








e 



4.04 








h 



0.98 








c 



11.86 








f 



15.045 








i 



12.049 








2 



Givethefollowingto2 d.p. 








a 



6.473 








d 



0.088 








g 



99.996 








b 



9.587 








e 



0.014 








h 



0.0048 








c 



16.476 








f 



9.3048 








i 



3.0037 








Significant figures 








Numberscanalsobeapproximatedtoagivennumberof 



significant 








figures 



(s.f.). Inthenumber 43.25 the4isthemostsignificantfigureasit 








hasavalueof40. Incontrast, the5istheleastsignificantasitonlyhasa 








valueof5hundredths. 








Worked examples 








1 



Write43.25to3s.f. 








Onlythethreemostsignificantdigitsarewritten, howeverthefourthdigit 








needstobeconsideredtoseewhetherthethirddigitistoberoundedup 








or not. 








i.e.43.25iswrittenas43.3to3s.f. 








2 



Write0.0043to1s.f. 








Inthisexampleonlytwodigitshaveanysignificance, the4andthe3. The4is 








themostsignificantandthereforeistheonlyoneofthetwotobewrittenin 








theanswer. 








i.e.0.0043iswrittenas0.004to1s.f. 








1 



Writethefollowingtothenumberofsignificantfiguresstated: 








a 



48599(1s.f.) 








d 



7538(2s.f.) 








g 



990(1s.f.) 








b 



48599(3s.f.) 








e 



483.7(1s.f.) 








h 



2045(2s.f.) 








c 



6841(1s.f.) 








f 



2.5728(3s.f.) 








i 



14.952(3s.f.) 








2 



Writethefollowingtothenumberofsignificantfiguresstated: 








a 



0.08562(1s.f.) 








d 



0.954(1s.f.) 








g 



0.00305(2s.f.) 








b 



0.5932(1s.f.) 








e 



0.954(2s.f.) 








h 



0.00973(2s.f.) 








c 



0.942(2s.f.) 








f 



0.00305(1s.f.) 








i 



0.00973(1s.f.) 








Exercise 2.2 








Exercise 2.3 








101 








1 








M 








at 








he 








m 








at 








ica 








l 








in 








ve 








st 








ig 








at 








io 








ns 








an 








d 








IC 








T 








Inves 








tigati 








ons 








are 








an 








impo 








rtant 








part 








of 








math 








emat 








ical 








learn 








ing. 








All 








math 








emat 








ical 








disco 








verie 








s 








stem 








from 








an 








idea 








that 








a 








math 








emat 








ician 








has 








and 








then 








inves 








tigate 








s. 








Some 








times 








when 








faced 








with 








a 








math 








emat 








ical 








inves 








tigati 








on, 








it 








can 








seem 








diffic 








ult 








to 








know 








how 








to 








start. 








The 








struc 








ture 








and 








exam 








ple 








below 








may 








help 








you. 








1 








Read 








the 








quest 








ion 








caref 








ully 








and 








start 








with 








simp 








le 








cases 








. 








2 








Draw 








simp 








le 








diagr 








ams 








to 








help. 








3 








Put 








the 








resul 








ts 








from 








simp 








le 








cases 








in 








a 








table 








. 








4 








Look 








for 








a 








patte 








rn 








in 








your 








resul 








ts. 








5 








Try 








to 








find 








a 








gene 








ral 








rule 








in 








word 








s. 








6 








Expr 








ess 








your 








rule 








algeb 








raica 








lly. 








7 








Test 








the 








rule 








for 








a 








new 








exam 








ple. 








8 








Chec 








k 








that 








the 








origin 








al 








quest 








ion 








has 








been 








answ 








ered. 








Wor 








ked 








exa 








mpl 








e 








A 








mysti 








c 








rose 








is 








create 








d 








by 








placin 








g 








a 








numb 








er 








of 








point 








s 








evenl 








y 








space 








d 








on 








the 








circum 








ferenc 








e 








of 








a 








circle 








. 








Straig 








ht 








lines 








are 








then 








drawn 








from 








each 








point 








to 








every 








other 








point 








. 








The 








diagra 








m 








shows 








a 








mysti 








c 








rose 








with 








20 








point 








s. 








a 








How 








many 








straig 








ht 








lines 








are 








there? 








b 








How 








many 








straig 








ht 








lines 








would 








there 








be 








on 








a 








mysti 








c 








rose 








with 








100 








points 








? 








To 








answe 








r 








these 








quest 








ions, 








you 








are 








not 








expec 








ted 








to 








draw 








either 








of 








the 








shape 








s 








and 








count 








the 








numb 








er 








of 








lines. 
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Asthethirddigitafterthedecimalpointislessthan5, theseconddigitisnot 








roundedup. 








i.e.5.574iswrittenas5.57to2d.p. 
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Givethefollowingto1d.p. 
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5.58 
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157.39 
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2.95 








b 



0.73 








e 



4.04 








h 
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15.045 








i 



12.049 








2 



Givethefollowingto2d.p. 
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d 



0.088 
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e 
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h 



0.0048 
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f 
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valueof5hundredths. 
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i.e.43.25iswrittenas43.3to3s.f. 
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Inthisexampleonlytwodigitshaveanysignificance, the4andthe3. The4is 








themostsignificantandthereforeistheonlyoneofthetwotobewrittenin 








theanswer. 
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a 
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d 
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g 



990(1s.f.) 








b 



48599(3s.f.) 








e 



483.7(1s.f.) 
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2.5728(3s.f.) 
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2 



Writethefollowingtothenumberofsignificantfiguresstated: 








a 



0.08562(1s.f.) 








d 



0.954(1s.f.) 








g 



0.00305(2s.f.) 
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0.5932(1s.f.) 








e 



0.954(2s.f.) 
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0.00973(2s.f.) 
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0.942(2s.f.) 
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0.00305(1s.f.) 
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0.00973(1s.f.) 
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15 








Directed 








numbers 








10 








Without 








using 








a 








calculator, 








find: 








a 








27 








3 








b 








1000 








000 








3 








c 








64 








125 








3 








11 








Using 








a 








calculator 








if 








necessary 








work 








out: 








a 








3 








3 








5 








7 








÷ 








b 








5 








  








  








625 








4 








4 








× 








c 








2187 








3 








7 








3 








÷ 








Studen 








t 








assess 








ment 








2 








Date 








Event 








2900bce 








Great 








Pyramid 








built 








1650bce 








Rhind 








Papyrus 








written 








540bce 








Pythagoras 








born 








300bce 








Euclid 








born 








ce290 








Lui 








Chih 








calculated 








π 








as 








3.14 








ce1500 








Leonardo 








da 








Vinci 








born 








ce1900 








Albert 








Einstein 








born 








ce1998 








Fermat’s 








last 








theorem 








proved 








1 








How 








many 








years 








before 








Einstein 








was 








born 








was 








the 








Great 








Pyramid 








built? 








2 








How 








many 








years 








before 








Leonardo 








was 








born 








was 








Pythagora 








s 








born? 








3 








How 








many 








years 








after 








Lui 








Chih’s 








calculation 








of 








π 








was 








Fermat’s 








last 








theorem 








proved? 








4 








How 








many 








years 








were 








there 








between 








the 








births 








of 








Euclid 








and 








Einstein? 








5 








How 








long 








before 








Fermat’s 








last 








theorem 








was 








proved 








was 








the 








Rhind 








Papyrus 








written? 








6 








How 








old 








was 








the 








Great 








Pyramid 








when 








Leonardo 








was 








born? 








7 








A 








bus 








route 








runs 








past 








Danny’s 








house. 








Each 








stop 








is 








given 








the 








name 








of 








a 








street. 








From 








home 








to 








Smith 








Street 








is 








the 








positive 








direction. 








Van 








Bridge 








Home 








Smith 








James 








Free 








Wilson 








East 








Pear 








Jackson 








West 








Kent 








Find 








where 








Danny 








is 








after 








the 








stages 








of 








these 








journeys 








from 








home: 








a 








+ 








4 








− 








3 








b 








+ 








2 








− 








5 








c 








+ 








2 








− 








7 








d 








+ 








3 








− 








2 








e 








− 








1 








− 








1 








f 








+ 








6 








− 








8 








+ 








1 








g 








− 








1 








+ 








3 








− 








5 








h 








− 








2 








− 








2 








+ 








8 








i 








+ 








1 








− 








3 








+ 








5 








j 








− 








5 








+ 








8 








− 








1 








8 








Using 








the 








diagram 








from 








Q.7, 








and 








starting 








from 








home 








each 








time, 








find 








the 








missing 








stages 








in 








these 








journeys 








if 








they 








end 








at 








the 








stop 








given: 








a 








+ 








3 








+ 








? 








Pear 








b 








+ 








6 








+ 








? 








Jackson 








c 








− 








1 








+ 








? 








Van 








d 








− 








5 








+ 








? 








James 








e 








+ 








5 








+ 








? 








Home 








f 








? 








− 








2 








Smith 








g 








? 








+ 








2 








East 








h 








? 








− 








5 








Van 








i 








? 








− 








1 








East 








j 








? 








+ 








4 








Pear 








The 








table 








shows 








dates 








of 








some 








significanc 








e 








to 








mathemat 








ics. 








Use 








the 








table 








to 








answer 








Q.1−6. 










Worked examples 











The worked 



examples 



cover 








important techniques and question 








styles. They are designed to 








reinforce the explanations, and 








give you step-by-step help for 








solving problems. 










Callouts 











These commentaries 








provide additional 








explanations and 








encourage full 








understanding of 








mathematical principles. 










Mathematical 








investigations 



and ICT 











More real world problem solving 








activities are provided at the end 








of each section to put what you've 








learned into practice. 










Exercises 











These appear throughout the text, 








and allow you to apply what you have 








learned. There are plenty of routine 








questions covering important 








examination techniques. 










Student 



assessments 











End-of-chapter 



questions to test 








your 



understanding 



of the key topics 








and help to prepare you for your 








exam. 








Cubenumbers 








5 








π 



istheratioofthecircumferenceofacircletothelengthofits 








diameter. Althoughitisoftenroundedto3.142, thedigitscontinue 








indefinitelyneverrepeatingthemselves. 








Thesetofrationalandirrationalnumberstogetherformthesetof 



real 








numbers 



ℝ. 








Prime numbers 








A 



primenumber 



isonewhoseonlyfactorsare1anditself. 








Reciprocal 








The 



reciprocal 



ofanumberisobtainedwhen1isdividedbythatnumber. 








Thereciprocalof5is 



1 








5, thereciprocalof 2 








5 



2is 1 








2 








5 








, whichsimplifiesto 



5 








2 



. 








1isnotaprime 








number. 








Exercise1.1 



1 



Ina10by10square, writethenumbers1to100. 








Crossoutnumber1. 








Crossoutalltheevennumbersafter2(thesehave2asafactor). 








Crossouteverythirdnumberafter3(thesehave3asafactor). 








Continuewith5, 7, 11and13, thenlistalltheprimenumberslessthan100. 








2 



Writethereciprocalofeachofthefollowing: 








a 



1 








8 








b 



7 








12 








c 



3 








5 








d 



11 








2 








e 



33 








4 








f 



6 








Square numbers 








Ina10by10square, writethenumbers1to100. 








Shadein1andthen2×2, 3×3, 4×4, 5×5, etc. 








Thesearethe 



squarenumbers. 








3 



× 



3canbewritten32(yousaythreesquaredorthreeraisedtothe 








poweroftwo) 








7 



× 



7canbewritten72 








Cube numbers 








3 



× 



3 



× 



3canbewritten33(yousaythreecubedorthreeraisedtothe 








powerofthree) 








5 



× 



5 



× 



5canbewritten53(fivecubedorfiveraisedtothepowerofthree) 








2 



× 



2 



× 



2 



× 



5 



× 



5canbewritten23 



× 



52 








Exercise1.2 








The 



2 



iscalled 








anindex;plural 








indices. 








Exercise1.3 



Writethefollowingusingindices: 








a 



9 



× 



9 








b 



12 



× 



12 








c 



8 



× 



8 








d 



7 



× 



7 



× 



7 








e 



4 



× 



4 



× 



4 








f 



3 



× 



3 



× 



2 



× 



2 



× 



2 








g 



5 



× 



5 



× 



5 



× 



2 



× 



2 








h 



4 



× 



4 



× 



3 



× 



3 



× 



2 



× 



2 
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Assessment 








For 



Cambridge IGCSE Core Mathematics there 



are two 



examination 








papers, Paper 1 



and 



Paper 



3. You may use a 



scientific calculator 



for 



both 








papers. 








Length 








Type of questions 








Paper 1 








1 hour 








Short-answer questions 








Paper 3 








2 hours 








Structured questions 








Examination techniques 








Make sure you check the instructions 



on 



the question paper, the length 








of 



the paper and the number 



of 



questions you have 



to 



answer. 



In 



the 








case 



of 



Cambridge IGCSE® Mathematics examinations you will have 








to 



answer every question 



as 



there will 



be no 



choice. 








Allocate your time sensibly between each question. Every year, good 








students 



let 



themselves down 



by 



spending too long 



on 



some questions 








and too little time (or 



no 



time 



at 



all) 



on 



others. 








Make sure you show your working 



to 



show how you’ve reached your 








answer. 








Command words 








The command words that may appear 



in 



your question papers are listed 








below. The command word will relate 



to 



the context 



of 



the question. 








Command word 








What it means 








Calculate 








work out from given facts, figures or information, 








generally using a calculator 








Construct* 








make an accurate drawing 








Describe 








state the points of a topic / give 



characteristics 



and main 








features 








Determine 








establish with certainty 








Explain 








set out purposes or reasons / make the relationships 








between things evident / provide why and/or how and 








support with relevant evidence 








Give 








produce an answer from a given source or 



recall/memory 








Plot 








mark point(s) on a graph 








Show (that) 








provide structured evidence that leads to a given result 








Sketch 








make a simple freehand drawing showing the key 








features 








Work out 








calculate from given facts, figures or information with or 








without the use of a calculator 








Write 








give an answer in a specific form 








Write down 








give an answer without significant 



working 
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*Note: ‘construct’ 



is 



also used 



in 



the context 



of 



equations 



or 



expressions. 








When you construct 



an 



equation, you build 



it 



using information that 








you have been given 



or 



you have worked out. For example, you might 








construct 



an 



equation 



in 



the process 



of 



solving 



a 



word problem. 

















ix 








From the authors 








Mathematics 



comes from 



the 



Greek word meaning 



knowledge 



or 








learning. 



Galileo Galilei (1564–1642) wrote 



‘the 



universe cannot 



be 








read until 



we 



learn 



the 



language 



in 



which 



it is 



written. 



It is 



written 



in 








mathematical language.’ Mathematics 



is 



used 



in 



science, engineering, 








medicine, 



art, 



finance, 



etc., but 



mathematicians have always studied 



the 








subject 



for 



pleasure. They look 



for 



patterns 



in 



nature, 



for fun, as a 



game 








or a 



puzzle. 








A 



mathematician 



may find that his or her 



puzzle solving helps 



to 



solve 








‘real 



life’ 



problems. 



But 



trigonometry 



was 



developed without 



a 



‘real 



life’ 








application 



in 



mind, before 



it was 



then applied 



to 



navigation 



and 



many 








other things. 



The 



algebra 



of 



curves 



was not 



‘invented’ 



to 



send 



a 



rocket 








to Jupiter. 








The 



study 



of 



mathematics 



is 



across 



all 



lands 



and 



cultures. 



A 








mathematician 



in 



Africa 



may be 



working with another 



in 



Japan 



to 








extend work done 



by a 



Brazilian 



in the 



USA. 








People 



in all 



cultures have tried 



to 



understand 



the 



world around 








them, 



and 



mathematics 



has 



been 



a 



common 



way of 



furthering 



that 








understanding, even 



in 



cultures which have 



left no 



written records. 








Each topic 



in this 



textbook 



has an 



introduction 



that 



tries 



to 



show 








how, over thousands 



of 



years, mathematical ideas have been passed 








from 



one 



culture 



to 



another. 



So, 



when 



you are 



studying from 



this 








textbook, remember 



that you are 



following 



in the 



footsteps 



of 



earlier 








mathematicians 



who 



were excited 



by the 



discoveries they 



had 



made. 








These discoveries changed 



our 



world. 








You may find 



some 



of the 



questions 



in this 



book difficult. 



It is 



easy 








when 



this 



happens 



to ask the 



teacher 



for 



help. Remember though 



that 








mathematics 



is 



intended 



to 



stretch 



the 



mind. 



If you are 



trying 



to get 








physically 



fit, you do not stop as 



soon 



as 



things 



get 



hard. 



It is the 



same 








with mental fitness. Think logically. 



Try 



harder. 



In the end you are 








responsible 



for 



your 



own 



learning. Teachers 



and 



textbooks 



can 



only 








guide you. 



Be 



confident 



that you can 



solve 



that 



difficult problem. 








Ric 



Pimentel 



and 



Terry Wall 
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TOPIC 1 








Number 








Contents 










Chapter 1 Number and 



language 



(C1.1, C1.3, C1.4) 













Chapter 2 



Accuracy 



(C1.9, C1.10) 













Chapter 3 



Calculations 



and order (C1.6, C1.8, C1.13) 













Chapter 4 Integers, 



fractions, decimals 



and 



percentages 



(C1.5, C1.8) 













Chapter 5 Further 



percentages 



(C1.5, C1.12) 













Chapter 6 Ratio and 



proportion 



(C1.11) 













Chapter 7 Indices and standard form (C1.7) 













Chapter 8 Money and finance (C1.15, C1.16) 













Chapter 9 Time (C1.14) 













Chapter 10 Set notation and Venn 



diagrams 



(C1.2) 











Course 








C1.1 








Identify and use natural numbers, integers (positive, 








negative and zero), prime numbers, square and cube 








numbers, common factors and common multiples, 








rational and irrational numbers (e.g. 



π, 



2), 



real 








numbers, reciprocals. 








C1.2 








Understand notation 



of 



Venn diagrams. 








Definition 



of 



sets 




Q



e.g. 



A 



= 



{x: 



x is a 



natural number} 








B 



= 



{a, 



b, c, 



…} 








C1.3 








Calculate squares, square roots, cubes and cube roots 








and other powers and roots 



of 



numbers. 








C1.4 








Use directed numbers 



in 



practical situations. 








C1.5 








Use the language and notation 



of 



simple vulgar and 








decimal fractions and percentages 



in 



appropriate 








contexts. 








Recognise equivalence and convert between these 








forms. 








C1.6 








Order quantities by magnitude and demonstrate 








familiarity with the symbols 



=, ≠, >, <, 



≥, ≤. 








C1.7 








Understand the meaning 



of 



indices (fractional, negative 








and zero) and use the rules 



of 



indices. 








Use the standard form 



A 



× 



10n 



where 



n 



is a 



positive 



or 








negative integer, and 



1 



≤ 



A 



< 



10. 
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C1.8 








Use the four 



rules 



for 



calculations 



with 



whole 








numbers, decimals 



and 



fractions (including mixed 








numbers 



and 



improper fractions), including correct 








ordering 



of 



operations and use 



of 



brackets. 








C1.9 








Make estimates 



of 



numbers, quantities and lengths, 








give approximations 



to 



specified numbers 



of 



significant 








figures and decimal places and round off answers 



to 








reasonable accuracy 



in 



the context 



of a 



given problem. 








C1.10 








Give appropriate upper and lower bounds for data given 








to a 



specified accuracy. 








C1.11 








Demonstrate an understanding 



of 



ratio and proportion. 








Calculate average speed. 








Use common measures 



of 



rate. 








C1.12 








Calculate 



a 



given percentage 



of a 



quantity. 








Express one quantity 



as a 



percentage 



of 



another. 








Calculate percentage increase 



or 



decrease. 








C1.13 








Use 



a 



calculator efficiently. 








Apply appropriate checks 



of 



accuracy. 








C1.14 








Calculate times 



in 



terms 



of 



the 24-hour and 12-hour 








clock. 








Read clocks, dials and timetables. 








C1.15 








Calculate using money and convert from one currency 








to 



another. 








C1.16 








Use given data 



to 



solve problems on personal and 








household finance involving earnings, simple interest and 








compound interest. 








Extract data from tables and charts. 








C1.17 








Extended curriculum only. 








The development of number 








In Africa, bones have been discovered with marks cut into 








them that are probably tally marks. These tally marks may 








have been used for counting time, such as numbers of days 








or cycles of the moon, or for keeping records of numbers of 








animals. A tallying system has no place value, which makes 








it hard to show large numbers. 








The earliest system like ours (known as base 10) dates to 








3100BCE in Egypt. Many ancient texts, for example texts from 








Babylonia (modern Iraq) and Egypt, used zero. Egyptians used 








the word 



nfr  to show a zero balance in accounting. Indian 








texts used a Sanskrit word, 



shunya, 



to refer to the idea of 








the number zero. By the 4th century 



BCE, 



the people of south- 








central Mexico began to use a true zero. It was represented 








by a shell picture and became a part of Mayan numerals. By 










CE130, 



Ptolemy was using a symbol, a small circle, for zero. 











This Greek zero was the first use of the zero we use today. 








The idea of negative numbers was recognised as early as 








100BCE in the Chinese text 



Jiuzhang Suanshu 



(Nine 



Chapters 








on the Mathematical Art). 



This is the earliest known mention 








of negative numbers in the East. In the 3rd century 



BCE 








in Greece, Diophantus had an equation whose solution was 








negative. He said that the equation gave an absurd result. 








European mathematicians did not use negative numbers until the 17th century, 








although Fibonacci allowed negative solutions in financial problems where they 








could be debts or losses. 








Fragment 



of a 



Greek 








papyrus, showing 



an 



early 








version 



of the 



zero sign 
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Natural numbers 








A 



child learns 



to 



count ‘one, two, three, four, …’ These are sometimes 








called the counting numbers 



or 



whole numbers. 








The child will say 



‘I 



am three’, 



or ‘I 



live 



at 



number 73’. 








If we 



include the number zero, then 



we 



have the 



set of 



numbers called 








the 



natural numbers. 








The 



set of 



natural numbers 



ℕ 



= 



{0, 1, 2, 3, 4, 



…}. 








Integers 








On 



a 



cold day, the temperature may drop 



to 4 °C at 10 



p.m. 



If 



the 








temperature drops 



by a 



further 



6 



°C, then the temperature 



is 



‘below 








zero’; 



it is −2 



°C. 








If 



you are overdrawn 



at 



the bank 



by 



$200, this might 



be 



shown 



as 



−$200. 








The 



set of 



integers 



ℤ 



= 



{…, 



−3, −2, −1, 



0, 1, 2, 3, 



…}. 








ℤ 



is 



therefore 



an 



extension 



of 



ℕ. 



Every natural number 



is an 



integer. 








Rational numbers 








A 



child may say 



‘I 



am three’; she may also say 



‘I 



am three and 



a 



half’, 



or 








even ‘three and 



a 



quarter’. 



3 








1 








2 



and 



3 








1 








4 



are 



rational numbers. 



All rational 








numbers can 



be 



written 



as a 



fraction whose denominator 



is 



not zero. 








All terminating 



decimals 



and 



recurring decimals 



are rational numbers 








as 



they can also 



be 



written 



as 



fractions, e.g. 








0.2 



= 








1 








5 








0.3 



= 








3 








10 








7 



= 








7 








1 








1.53 



= 








153 








100 








 








0.2 



= 








2 








9 








The 



set of 



rational numbers 



ℚ 



is an 



extension 



of 



the 



set of 



integers. 








Irrational numbers 








Numbers which cannot 



be 



expressed 



as a 



fraction are not rational 








numbers; they are 



irrational numbers. 








Using Pythagoras’ rule 



in 



the diagram 



to 



the left, the length 



of 



the 








hypotenuse AC 



is 



found 



as: 








AC2 



= 



12 



+ 



12 








AC2 



= 



2 








AC 



= 



2 








2 



= 



1.41421356… 



. 



The digits 



in 



this number 



do 



not recur 



or 



repeat. 








This 



is a 



property 



of all 



irrational numbers. Another example 



of an 








irrational number you will come across 



is 



π 



(pi). 








A 








B 








C 








1 








1 








1 



Number 



and 



language 

















5 








π 



is 



the ratio 



of 



the circumference 



of a 



circle 



to 



the length 



of its 








diameter. Although 



it is 



often rounded 



to 



3.142, the digits continue 








indefinitely never repeating themselves. 








The 



set of 



rational and irrational numbers together form the 



set of 



real 








numbers 



ℝ. 








Prime 



numbers 








A 



prime number 



is 



one whose only factors are 



1 



and itself. 








Reciprocal 








The 



reciprocal 



of a 



number 



is 



obtained when 



1 is 



divided 



by 



that number. 








The reciprocal 



of 5 is 



1 








5 








, 



the reciprocal 



of 



2 








5 








is 



1 








2 








5 








, 



which simplifies 



to 



5 








2 








. 








1 is not a prime 








number. 










Exercise 



1.1 



1 



In a 10 by 10 



square, write 



the 



numbers 



1 to 



100. 











Cross out number 



1. 








Cross out 



all the 



even numbers after 



2 



(these have 



2 as a 



factor). 








Cross out every third number after 



3 



(these have 



3 as a 



factor). 








Continue with 



5, 7, 11 



and 



13, 



then 



list all the 



prime numbers less than 100. 








2 



Write 



the 



reciprocal 



of 



each 



of the 



following: 








a 








1 








8 








b 








7 








12 








c 








3 








5 








d 



1 








1 








2 








e 



3 








3 








4 








f 



6 








Square numbers 








In a 10 by 10 



square, write 



the 



numbers 



1 to 



100. 








Shade 



in 1 



and then 



2 × 2, 3 × 3, 4 × 4, 5 × 5, 



etc. 








These 



are the 



square numbers. 








3 



× 



3 



can 



be 



written 



32 



(you say three squared 



or 



three raised 



to 



the 








power 



of 



two) 








7 



× 



7 



can 



be 



written 



72 








Cube 



numbers 








3 



× 



3 



× 



3 



can 



be 



written 



33 



(you say three cubed 



or 



three raised 



to 



the 








power 



of 



three) 








5 



× 



5 



× 



5 



can 



be 



written 



53 



(five cubed 



or 



five raised 



to 



the power 



of 



three) 








2 



× 



2 



× 



2 



× 



5 



× 



5 



can 



be 



written 



23 



× 



52 








Exercise 



1.2 








The 



2 



is called 








an index; plural 








indices. 










Exercise 



1.3 



Write 



the 



following using indices: 











a 



9 



× 



9 








b 



12 



× 



12 








c 



8 



× 



8 








d 



7 



× 



7 



× 



7 








e 



4 



× 



4 



× 



4 








f 



3 



× 



3 



× 



2 



× 



2 



× 



2 








g 



5 



× 



5 



× 



5 



× 



2 



× 



2 








h 



4 



× 



4 



× 



3 



× 



3 



× 



2 



× 



2 
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Factors 








The 



factors 



of 12 



are 



all 



the numbers which will divide exactly into 



12, 








i.e. 1, 



2, 3, 4, 6 



and 



12. 








List 



all the 



factors 



of the 



following numbers: 








a 



6 








b 



9 








c 



7 








d 



15 








e 



24 








f 



36 








g 



35 








h 



25 








i 



42 








j 



100 








Prime 



factors 








The factors 



of 12 



are 



1, 2, 3, 4, 6 



and 



12. 








Of 



these, 



2 



and 



3 



are prime numbers, 



so 2 



and 



3 



are the 



prime factors 



of 12. 








List 



the 



prime factors 



of the 



following numbers: 








a 



15 








b 



18 








c 



24 








d 



16 








e 



20 








f 



13 








g 



33 








h 



35 








i 



70 








j 



56 








An easy way 



to 



find prime factors 



is to 



divide 



by 



the prime numbers 



in 








order, smallest first. 








Worked examples 








1 



Find 



the 



prime factors 



of 18 



and express 



it as a 



product 



of 



prime numbers: 








18 








2 








9 








3 








3 








3 








1 








18 



= 



2 



× 



3 



× 



3 or 2 



× 



32 








2 



Find 



the 



prime factors 



of 24 



and express 



it as a 



product 



of 



prime numbers: 








24 








2 








12 








2 








6 








2 








3 








3 








1 








24 



= 



2 



× 



2 



× 



2 



× 



3 or 23 



× 



3 








3 



Find 



the 



prime factors 



of 75 



and express 



it as a 



product 



of 



prime numbers: 








75 








3 








25 








5 








5 








5 








1 








75 



= 



3 



× 



5 



× 



5 or 3 



× 



52 










Exercise 



1.4 













Exercise 



1.5 
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Exercise 



1.6 



Find 



the 



prime factors 



of the 



following numbers and express them 



as a 











product 



of 



prime numbers: 








a 



12 








b 



32 








c 



36 








d 



40 








e 



44 








f 



56 








g 



45 








h 



39 








i 



231 








j 



63 








Highest common factor 








The factors 



of 12 



are 



1, 2, 3, 4, 6, 12. 








The factors 



of 18 



are 



1, 2, 3, 6, 9, 18. 








So 



the 



highest common factor 



(HCF) can 



be 



seen 



by 



inspection 



to be 6. 










Exercise 



1.7 



Find 



the 



HCF 



of the 



following numbers: 











a 



8, 12 








b 



10, 25 








c 



12, 18, 24 








d 



15, 21, 27 








e 



36, 63, 



108 








f 



22, 



110 








g 



32, 56, 72 








h 



39, 52 








i 



34, 51, 68 








j 



60, 



144 








Multiples 








Multiples 



of 5 are 5, 10, 15, 20, etc. 








The 



lowest common multiple 



(LCM) 



of 2 and 3 is 6, 



since 



6 is the 








smallest number divisible 



by 2 and 3. 








The 



LCM 



of 3 and 5 is 15. The 



LCM 



of 6 and 10 is 30. 








1 



Find 



the 



LCM 



of the 



following numbers: 








a 



3, 5 








b 



4, 6 








c 



2, 7 








d 



4, 7 








e 



4, 8 








f 



2, 3, 5 








g 



2, 3, 4 








h 



3, 4, 6 








i 



3, 4, 5 








j 



3, 5, 12 








2 



Find 



the 



LCM 



of the 



following numbers: 








a 



6, 14 








b 



4, 15 








c 



2, 7, 10 








d 



3, 9, 10 








e 



6, 8, 20 








f 



3, 5, 7 








g 



4, 5, 10 








h 



3, 7, 11 








i 



6, 10, 16 








j 



25, 40, 



100 








Rational 



and 



irrational numbers 








Earlier 



in this 



chapter 



you 



learnt about rational 



and 



irrational numbers. 








A 



rational number 



is any 



number which 



can be 



expressed 



as a 



fraction. 








Examples 



of 



some rational numbers 



and how 



they 



can be 



expressed 



as a 








fraction 



are: 








0.2 



= 








1 








5 








0.3 



= 








3 








10 








7 



= 








7 








1 








1.53 



= 








153 








100 








 








0.2 



= 








2 








9 








An 



irrational number 



cannot 



be 



expressed 



as a 



fraction. Examples 



of 








irrational numbers include: 








2, 5, 6 



− 



3, 



π 










Exercise 



1.8 
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In 



summary 








Rational numbers include: 










● 



whole numbers 













● 



fractions 













● 



recurring decimals 













● 



terminating decimals. 











Irrational numbers include: 










● 



the square root 



of 



any number other than square numbers 













● 



a 



decimal which neither repeats nor terminates (e.g. 



π). 











1 



For each 



of the 



numbers shown below state whether 



it is 



rational 



or 








irrational: 








a 



1.3 








b 








 








0.6 








c 








3 








d 



−2 








3 








5 








e 








25 








f 








8 








3 








g 








7 








h 



0.625 








i 








  








0.11 








2 



For each 



of the 



numbers shown below state whether 



it is 



rational 



or 








irrational: 








a 








4 








3 








× 








b 








2 3 








+ 








c 








2 3 








× 








d 



8 








2 








e 








2 5 








20 








f 



4 ( 9 4) 








+ − 








3 



Look 



at 



these shapes and decide 



if the 



measurements required 



are 








rational 



or 



irrational. Give reasons 



for 



your answer. 








a 








3 



cm 








4 



cm 








b 








4 



cm 








c 








72 cm 








d 








1 








π 








Calculating squares 








This 



is a 



square 



of 



side 



1 



cm. 








This 



is a 



square 



of 



side 



2 



cm. 








It 



has four squares 



of 



side 



1 



cm 



in it. 








Exercise 



1.9 








Area 



of 



circle 








Length 



of 








diagonal 








Circumference 








of 



circle 








Side 



length 








of 



square 
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Calculate how many squares 



of 



side 



1 cm 



there would 



be in 



squares of side: 








a 



3 cm 








b 



5 cm 








c 



8 cm 








d 



10 cm 








e 



11 cm 








f 



12 cm 








g 



7 cm 








h 



13 cm 








i 



15 cm 








j 



20 cm 








In 



index notation, 



the 



square numbers 



are 12 , 22 , 32 , 42 , 



etc. 42 



is 



read 



as 








‘4 



squared’. 








Worked example 








This square 



is of 



side 



1.1 



units. 








Its 



area 



is 1.1 



× 



1.1 



units2 



. 








A 



= 



1 



× 



1 



= 



1 








B 



= 



1 



× 



0.1 



= 



0.1 








B 



= 



1 



× 



0.1 



= 



0.1 








C 



= 



0.1 



× 



0.1 



= 



0.01 








Total 



= 



1.21 units2 








1 



Draw diagrams and use them 



to 



find 



the 



area 



of 



squares 



of 



side: 








a 



2.1 



units 








b 



3.1 



units 








c 



1.2 



units 








d 



2.2 



units 








e 



2.5 



units 








f 



1.4 



units 








2 



Use long multiplication 



to 



work out 



the 



area 



of 



squares 



of 



side: 








a 



2.4 








e 



4.6 








i 



0.1 








b 



3.3 








f 



7.3 








j 



0.9 








c 



2.8 








g 



0.3 








d 



6.2 








h 



0.8 








3 



Check your answers 



to 



Q.1 and 



2 by 



using 



the 



x2 



key 



on a 



calculator. 








Using a graph 








1 



Copy and complete 



the 



table 



for the 



equation 



y 



= 



x2 



. 








x 








0 








1 








2 








3 








4 








5 6 








7 8 








y 








9 








49 








Plot 



the 



graph 



of 



y 



= 



x2 



. 



Use your graph 



to 



find 



the 



value 



of the 



following: 








a 



2.52 








b 



3.52 








c 



4.52 








d 



5.52 








e 



7.22 








f 



6.42 








g 



0.82 








h 



0.22 








i 



5.32 








j 



6.32 








2 



Check your answers 



to 



Q.1 



by 



using 



the 



x2 



key 



on a 



calculator. 








Square roots 








The orange square (overleaf) contains 



16 



squares. 



It 



has sides 



of 



length 








4 



units. 








So 



the square root 



of 16 is 4. 








This can 



be 



written 



as 16 



= 



4. 








Exercise 



1.10 








C 








1.1 








1.1 








B 








1 








1 B 








A 








Exercise 



1.11 








Exercise 



1.12 
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Note 



that 4 



× 



4 



= 



16 so 4 is the 



square 



root of 16. 








However, 



−4 × −4 



is also 16 so 



−4 



is also the 



square 



root of 16. 








By 



convention, 



16 



means 



‘the 



positive square 



root of 16’ so 16 



= 



4 








but the 



square 



root of 16 is ±4, i.e. 



+4 



or 



−4. 








Note 



that 



−16 



has no 



square 



root 



since 



any 



integer squared 








is 



positive. 








1 



Find 



the 



following: 








a 








25 








b 








9 








c 








49 








d 








100 








e 








121 








f 








169 








g 








0.01 








h 








0.04 








i 








0.09 








j 








0.25 








2 



Use 



the 








key 



on 



your calculator 



to 



check your answers 



to 



Q.1. 








3 



Calculate 



the 



following: 








a 



1 








9 








b 








1 








16 








c 








1 








25 








d 








1 








49 








e 








1 








100 








f 








4 








9 








g 








9 








100 








h 



49 








81 








i 








2 








7 








9 








j 








6 








1 








4 








Using a graph 








1 



Copy and complete 



the 



table below 



for the 



equation 



y 



= 



x 



. 








x 








0 








1 








4 








9 16 25 36 49 64 81 



100 








y 








Plot the 



graph 



of 



y 



= 



x 



. Use your 



graph 



to find the 



approximate values 








of the 



following: 








a 








70 








b 








40 








c 








50 








d 








90 








e 








35 








f 








45 








g 








55 








h 








60 








i 








2 








j 








3 








k 








20 








l 








30 








m 



12 








n 








75 








o 








115 








2 



Check 



your 



answers 



to Q.1 



above 



by 



using 



the 








key on a 



calculator. 








Cubes 



of 



numbers 








The small cube has sides 



of 1 



unit and occupies 



1 



cubic unit 



of 



space. 








The large cube has sides 



of 2 



units and occupies 



8 



cubic units 



of 



space. 








That 



is, 2 



× 



2 



× 



2. 








Exercise 



1.13 








Exercise 



1.14 
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How many cubic units would 



be 



occupied 



by 



cubes 



of 



side: 








a 



3 



units 








b 



5 



units 








c 



10 



units 








d 



4 



units 








e 



9 



units 








f 



100 units? 








In 



index notation, 



the 



cube numbers 



are 13 , 23 , 33 , 43 , etc. 43 is read as ‘4 



cubed’. 








Some calculators have 



an 



x3 



key. On 



others, 



to find a 



cube 



you 



multiply 








the 



number 



by 



itself three times. 








1 



Copy and complete 



the 



table below: 








Number 








1 








2 








3 








4 








5 6 7 8 9 10 








Cube 








27 








2 



Use 



a 



calculator 



to 



find 



the 



following: 








a 



113 








b 



0.53 








c 



1.53 








d 



2.53 








e 



203 








f 



303 








g 



33 



+ 



23 








h 



(3 



+ 



2)3 








i 



73 



+ 



33 








j 



(7 



+ 



3)3 








Cube roots 








3 








is 



read 



as 



‘the cube root 



of 



…’. 








64 








3 








is 4, 



since 



4 



× 



4 



× 



4 



= 



64. 








Note that 



64 








3 








is 



not 



−4 








since 



−4 × −4 × −4 = −64 








but 








64 








3 








− 








is 



−4. 








Find 



the 



following cube roots: 








a 








8 








3 








b 








125 








3 








c 








27 








3 








d 








0.001 








3 








e 








0.027 








3 








f 








216 








3 








g 








1000 








3 








h 








1000 000 








3 








i 








8 








3 








− 








j 








27 








3 








− 








k 








1000 








3 








− 








l 








1 








3 








− 








Further powers 



and 



roots 








We have seen that the square 



of a 



number 



is 



the same 



as 



raising that number 








to 



the power 



of 2. 



For example, the square 



of 5 is 



written 



as 52 



and means 








5 × 5. Similarly, the cube 



of a 



number 



is 



the same 



as 



raising that number 



to 



the 








power 



of 3. 



For example, the cube 



of 5 is 



written 



as 53 



and means 



5 



× 



5 



× 



5. 








Numbers can 



be 



raised 



by 



other powers too. Therefore, 



5 



raised 



to 



the 








power 



of 6 



can 



be 



written 



as 56 



and means 



5   5   5   5   5   5 








× × × × × 



. 








You will find 



a 



button 



on 



your calculator 



to 



help you 



to do 



this. On most 








calculators, 



it 



will look like 



y 








x 



. 








Exercise 



1.15 








Exercise 



1.16 








Exercise 



1.17 

















12 








We have also seen that the square root 



of a 



number can 



be 



written using 








the 



√ 



symbol. Therefore, the square root 



of 16 is 



written 



as 16 



and 



is 4 








± 



, 








because both 



4   4 16 








× = 








and 



4  4 16 








− × − = 



. 








The 



cube root 



of a 



number can 



be 



written using the 








3 








symbol. 








Therefore, the cube root 



of 



125 



is 



written 



as 



125 








3 








and 



is 5 



because 








5   5   5 



125 








× × = 








. 








Numbers can 



be 



rooted 



by 



other values 



as 



well. The fourth root 



of 








a 



number can 



be 



written using the symbol 



4 



. 



Therefore, the fourth 








root 



of 



625 can 



be 



expressed 



as 



625 








4 








and 



is 5 








± 



because both 








5   5   5   5 



625 








× × × = 








and 



5     5     5     5 



625 








( ) ( ) ( ) ( ) 








− × − × − × − = 








. 








You will find 



a 



button 



on 



your calculator 



to 



help you 



to 



calculate with 








roots too. On most calculators, 



it 



will look like 



y 








x 








. 








Work out: 








a 



6 








4 








b 



3 2 








5 4 








+ 








c 



3 








4 2 








( ) 








d 



0.1 








0.01 








6 








4 








÷ 








e 








2401 








4 








f 








256 








8 








g 








243 








5 








3 








( ) 








h 








36 








9 








9 








( ) 








i 



2 








1 








4 








7 








× 








j 








2 








1 








64 








6 








7 








× 








k 








5 








4 








4 








l 








59 



049 








10 








2 








( 








) 








Directed numbers 








Worked example 








–20 








–15 








–10 








–5 








0 








5 








15 








20 








10 








The diagram shows 



the 



scale 



of a 



thermometer. The temperature 



at 04 00 



was 








−3 



°C. By 09 00 it 



had risen 



by 8 °C. 



What was 



the 



temperature 



at 09 



00? 








(−3)° 



+ 



(8)° 



= 



(5)° 








1 



Find 



the 



new temperature 



if: 








a 



The temperature was 



−5° 



C, 



and rises 



9° C. 








b 



The temperature was 



−12 



°C, 



and rises 



8 °C. 








c 



The temperature was 



+14 



°C, 



and falls 



8 °C. 








d 



The temperature was 



−3 



°C, 



and falls 



4 °C. 








e 



The temperature was 



−7 



°C, 



and falls 



11 °C. 








f 



The temperature was 



2 °C, it 



falls 



8 °C, 



then rises 



6 °C. 








g 



The temperature was 



5 °C, it 



falls 



8 °C, 



then falls 



a 



further 



6 °C. 








h 



The temperature was 



−2 



°C, it 



falls 



6 °C, 



then rises 



10 °C. 








i 



The temperature was 



20 °C, it 



falls 



18 °C, 



then falls 



a 



further 



8 °C. 








j 



The temperature was 



5 °C 



below zero and falls 



8 °C. 








Exercise 



1.18 








Exercise 



1.19 
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2 



Mark lives 



in 



Canada. Every morning before school 



he 



reads 



a 








thermometer 



to 



find 



the 



temperature 



in the 



garden. The thermometer 








below shows 



the 



results 



for 5 



days 



in 



winter. 








–5 








–4 








–3 –2 








2 3 








5 6 








4 








Monday 








Friday 








Tuesday Wednesday 








Thursday 








–1 








1 








0 








Find 



the 



change 



in 



temperature between: 








a 



Monday and Friday 








b 



Monday and Thursday 








c 



Tuesday and Friday 








d 



Thursday and Friday 








e 



Monday and Tuesday. 








3 



The highest temperature ever recorded was 



in 



Libya. 



It 



was 



58 °C. 



The 








lowest temperature ever recorded was 



−88 



°C in 



Antarctica. What 



is the 








temperature difference? 








4 



Julius Caesar was born 



in 



100BCE and was 



56 



years 



old 



when 



he 



died. 



In 








what year 



did he 



die? 








5 



Marcus Flavius was born 



in 



20BCE and died 



in 



CE42. How 



old 



was 



he 








when 



he 



died? 








6 



Rome was founded 



in 



753BCE. The last Roman city, Constantinople, 



fell 








in 



CE1453. How long 



did the 



Roman Empire last? 








7 



My bank account shows 



a 



credit balance 



of 



$105. Describe 



my 



balance 








as a 



positive 



or 



negative number after each 



of 



these transactions 



is 








made 



in 



sequence: 








a 



rent $140 








c 



1 



week’s salary $230 








e 



credit transfer $250 








b 



car 



insurance $283 








d 



food 



bill 



$72 








8 



A lift in the 



Empire State Building 



in 



New York has stopped 








somewhere close 



to the 



halfway point. Call this ‘floor 



zero’. 



Show 



on a 








number line 



the 



floors 



it 



stops 



at as it 



makes 



the 



following sequence 



of 








journeys: 








a 



up 75 



floors 








c 



up 



110 floors 








e 



down 



35 



floors 








b 



down 155 floors 








d 



down 



60 



floors 








f 



up 



100 floors 








9 



A 



hang-glider 



is 



launched from 



a 



mountainside. 



It 



climbs 650 



m 



and 








then starts 



its 



descent. 



It 



falls 1220 



m 



before landing. 








a 



How 



far 



below 



its 



launch point was 



the 



hang-glider when 



it 



landed? 








b 



If the 



launch point was 



at 



1650 



m 



above 



sea 



level, 



at 



what height 








above 



sea 



level 



did it 



land? 








10 



The average noon temperature 



in 



Sydney 



in 



January 



is 



+32 



°C. 



The 








average midnight temperature 



in 



Boston 



in 



January 



is 



−12 



°C. 



What 



is 








the 



temperature difference between 



the 



two cities? 








11 



The temperature 



in 



Madrid 



on 



New Year’s Day 



is 



−2 



°C. 



The 








temperature 



in 



Moscow 



on the 



same day 



is 



−14 



°C. 



What 



is the 








temperature difference between 



the 



two cities? 

















14 








12 



The temperature inside 



a 



freezer 



is 



−8 



°C. To 



defrost 



it, the 



temperature 








is 



allowed 



to 



rise 



by 12 °C. 



What will 



the 



temperature 



be 



after this rise? 








13 



A 



plane flying 



at 8500m 



drops 



a 



sonar device onto 



the 



ocean floor. 



If the 








sonar falls 



a 



total 



of 10200m, 



how deep 



is the 



ocean 



at 



this point? 








14 



The roof 



of an 



apartment block 



is 



130 



m 



above ground level. The 



car 








park beneath 



the 



apartment 



is 35 m 



below ground level. How high 



is the 








roof above 



the 



floor 



of the car 



park? 








15 



A 



submarine 



is at a 



depth 



of 



165 



m. If the 



ocean floor 



is 



860 



m 



from 



the 








surface, how 



far is the 



submarine from 



the 



ocean floor? 








Student assessment 



1 








1 



List 



the 



prime factors 



of the 



following numbers: 








a 



28 








b 



38 








2 



Find 



the 



lowest common multiple 



of the 



following numbers: 








a 



6, 10 








b 



7, 14, 28 








3 



The diagram shows 



a 



square 








with 



a 



side length 



of 6 



cm. 








6 



cm 








6 



cm 








Explain, giving reasons, whether 



the 



following 



are 



rational 



or 








irrational: 








a 



The perimeter 



of the 



square. 








b 



The area 



of the 



square. 








4 



Find 



the 



value 



of: 








a 



92 








b 



152 








c 



(0.2)2 








d 



(0.7)2 








5 



Draw 



a 



square 



of 



side 



2.5 



units. Use 



it to 



find (2.5)2 



. 








6 



Calculate: 








a 



(3.5)2 








b 



(4.1)2 








c 



(0.15)2 








7 



Copy and complete 



the 



table 



for 



y 



= 



x 



. 








x 








0 








1 








4 








9 16 25 36 49 








y 








Plot 



the 



graph 



of 



y 



= 



x. 



Use your graph 



to 



find: 








a 








7 








b 



30 








c 



45 








8 



Without using 



a 



calculator, find: 








a 








225 








b 



0.01 








c 








0.81 








d 



9 








25 








e 



5 



4 








9 








f 



2 



9 








23 








4 








9 



Without using 



a 



calculator, find: 








a 



43 








b 



(0.1)3 








c 



( ) 








2 








3 








3 








Exercise 



1.19 



(cont) 

















15 








10 



Without using 



a 



calculator, find: 








a 








27 








3 








b 



1000 000 








3 








c 








64 








125 








3 








11 



Using 



a 



calculator 



if 



necessary work out: 








a 



3 








3 








5 








7 








÷ 








b 



5     



625 








4 








4 








× 








c 








2187 



3 








7 








3 








÷ 








Student assessment 



2 








Date 








Event 








2900bce Great Pyramid built 








1650bce Rhind Papyrus written 








540bce 








Pythagoras born 








300bce 








Euclid born 








ce290 








Lui Chih calculated 



π 



as 



3.14 








ce1500 








Leonardo 



da 



Vinci born 








ce1900 








Albert Einstein born 








ce1998 








Fermat’s last theorem proved 








1 



How many years before Einstein was born 








was 



the 



Great Pyramid built? 








2 



How many years before Leonardo was born 








was Pythagoras born? 








3 



How many years after Lui Chih’s calculation 








of 



π 



was Fermat’s last theorem proved? 








4 



How many years were there between 



the 








births 



of 



Euclid and Einstein? 








5 



How long before Fermat’s last theorem was 








proved was 



the 



Rhind Papyrus written? 








6 



How 



old 



was 



the 



Great Pyramid when 








Leonardo was born? 








7 



A 



bus route runs past Danny’s house. Each stop 



is 



given 



the 



name 



of a 



street. From home 



to 








Smith Street 



is the 



positive direction. 








Van 








Bridge 








Home 








Smith 








James 








Free 








Wilson 








East 








Pear 








Jackson 








West 








Kent 








Find where Danny 



is 



after 



the 



stages 



of 



these journeys from home: 








a 



+ 



4 



− 



3 








b 



+ 



2 



− 



5 








c 



+ 



2 



− 



7 








d 



+ 



3 



− 



2 








e 



− 



1 



− 



1 








f 



+ 



6 



− 



8 



+ 



1 








g 



− 



1 



+ 



3 



− 



5 








h 



− 



2 



− 



2 



+ 



8 








i 



+ 



1 



− 



3 



+ 



5 








j 



− 



5 



+ 



8 



− 



1 








8 



Using 



the 



diagram from Q.7, and starting from home each time, find 



the 



missing stages 



in 



these 








journeys 



if 



they end 



at the 



stop given: 








a 



+ 



3 



+ 



? 








Pear 








b 



+ 



6 



+ 



? 








Jackson 








c 



− 



1 



+ 



? 



Van 








d 



− 



5 



+ 



? 








James 








e 



+ 



5 



+ 



? 








Home 








f 



? 



− 



2 








Smith 








g 



? 



+ 



2 








East 








h 



? 



− 



5 








Van 








i 



? 



− 



1 








East 








j 



? 



+ 



4 








Pear 








The table shows dates 



of 



some 








significance 



to 



mathematics. 








Use 



the 



table 



to 



answer Q.1−6. 
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