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1 








Introduction to BGE Mathematics 








u



How to get the most from this book 








Mathematics is the richest language in the world. Learning mathematics is one of the most important 








things you can do to boost your brain power, now and throughout your life. Mathematicians 








understand, describe and influence the world around us. 








This book covers all of the BGE Benchmarks for Mathematics at Third Level. The chapters take you on 








a journey which will both support and challenge you. Extension to Fourth Level material is included 








where appropriate. As you focus and work hard on each section you will gain knowledge, understanding 








and the ability to solve problems and communicate your solutions to others. 








Working through this book will equip you to be the best mathematician you can be. Every topic is 








explained with rigour, taking no short cuts, and has an abundance of practice and challenge to suit 








every learner. The book is ambitious, encouraging you to aim high and build the skills you need for 








future success. 








The book is enjoyable and easy to read. Every topic includes a clear, ‘straight-to-the-point’ method set 








out using bullet points in concise and simple language. It is full of worked examples and helpful hints 








and contains proven methods for mastering difficult concepts. This book has been designed both as a 








classroom aid and for your personal study. 








Each lesson 








starts with an 








explanation 








and memorable 








method to which 








you can refer. 








Each lesson 








has planned 








and progressive 








worked examples 








which prepare 








you to tackle the 








problem set. 








Work through 








the exercise to 








practise and 








consolidate your 








skills. There are 








solutions at the 








end of the book, 








so check your 








work as you go 








to boost your 








confidence. 








Each exercise 








gets progressively 








harder. Try 








to finish the 








exercises and 








test your skills 








with the most 








challenging 








problems. 








Every chapter has a check-up exercise. Use these to 








bring your ideas together and boost your memory of key 








methods. 








We hope that you enjoy using this book as much as we have enjoyed creating 








the content, questions and activities for you! 








Build your skills and understanding 








To get the most from this book, read the explanations and think about the ideas. 








Follow the worked examples, paying close attention to the details. 


















1 Number skills 








2 










u



Addition and subtraction of decimals 











When you are adding and subtracting decimals it is very important to take care with 



place value. 








● 








Write the calculation out vertically, lining up the 



decimal points. 








● 








Treat any columns with no 



digits 



in them as if they have a zero in them. 










1 



0·2 + 0·7 








2 



4·18 + 3·9 








3 



16·85 + 0·467 








4 



22 + 0·536 + 8·99 








+ 








0·2 








0·7 








0·9 








4·18 








+ 3 ·9 



0 








8·08 








1 








1 6·8 5 



0 








+ 0 ·4 6 7 








1 7·3 1 7 








1 1 








2 2· 



0 0 0 








+ 0·5 3 6 








8 ·9 9 



0 








3 1·5 2 6 








1 1 1 










5 



Angus completes a dance routine to raise money for charity. 








He is sponsored £4·50, £7·30 and £2·75 by friends. 








How much money did Angus raise for charity? 








4 ·50 








+ 7·3 0 








2 ·75 








£14 ·55 








1 








Worked examples 








1 



Add: 








a) 



0·6 + 0·3 








b) 



6·4 + 2·2 








c) 



5·14 + 4·35 








d) 



20·142 + 35·367 








e) 



61·463 + 23·215 








f) 



46·79 + 19·83 








g) 



0·276 + 9·847 








h) 



58·639 + 8·305 








2 



A cereal bar costs £1·35 and a tub of fruit costs £1·80. How much would it cost in total to buy one 








of each? 








3 



A piece of ribbon is cut into three separate lengths of 14·6 cm, 62·3 cm and 15·8 cm. 








What length was the original piece of ribbon? 








4 



Calculate: 








a) 



0·4 + 0·31 








b) 



1·7 + 6·23 








c) 



8·14 +1·5 








d) 



16·75 + 9·6 








e) 



0·14 + 0·367 








f) 



0·463 + 1·21 








g) 



8·56 + 0·289 








h) 



16·603 + 5·91 








i) 



47·6 + 97·354 








j) 



12·988 + 0·07 








k) 



1·96 + 12·582 








I) 



0·99 + 0·999 








5 



Find: 








a) 



0·2 + 2·3 + 8·4 








b) 



4·92 + 5·13 + 6·74 








c) 



19·214 + 41·327 + 15·008 








d) 



10·132 + 6·87 + 0·4 








e) 



27·299 + 4·7 + 16·99 








f) 



12·8 + 70·203 + 234·91 








6 



In a triathlon, athletes have to complete a 0·93 mile swim, a 24·8 mile cycle and a 6·2 mile run. 








How far must an athlete cover altogether to complete the triathlon? 








7 



In a gymnastics competition, four judges award Diarmuid 9·150, 12·050, 13·200 and 10·354 points. 








How many points did Diarmuid score in total? 








Exercise 1A 


















3 








Addition and subtraction of decimals 










1 



2·56 – 1·39 








2 



6·12 – 0·394 








3 



9·2 – 4·175 – 3·62 








– 








2·5 6 








1 · 3 9 








1· 1 7 








4 








1 








– 








6· 1 2 



0 








0· 3 9 4 








5· 7 2 6 








5 0 1 








1 








1 1 








Add the numbers you 








want to subtract. 








+ 








4·1 7 5 








3·6 2 



0 








7·7 9 5 








Now do the subtraction. 








9 · 2 



0 0 








– 7· 7 9 5 








1· 4 0 5 








8 1 








1 








9 








1 








1 








Worked examples 








1 



Find: 








a) 



0·4 – 0·1 








b) 



6·9 – 1·3 








c) 



16·54 – 7·31 








d) 



9·49 – 3·37 








e) 



5·452 – 0·201 








f) 



8·24 – 2·15 








g) 



19·75 – 16·81 








h) 



3·47 – 0·89 








i) 



2·417 – 1·628 








j) 



19·121 – 8·235 








k) 



6·238 – 4·516 








l) 



0·206 – 0·098 








2 



At the start of a journey a car has a meter reading of 245·6 miles. At the end of the journey the 








meter reading was 283·9 miles. 








How far was the journey? 








3 



Calculate: 








a) 



4·87 – 2·3 








b) 



9·32 – 0·1 








c) 



734·6 –12·31 








d) 



58·437 – 29·2 








e) 



62·384 – 51·03 








f) 



12·461 – 7·56 








g) 



88·465 – 66·97 








h) 



108·11 – 43·512 








i) 



123·456 – 7·89 








j) 



1·04 – 0·009 








k) 



18·061 – 2·09 








l) 



0·4 – 0·018 








4 



Calculate: 








a) 



37·9 – 2·2 – 10·6 








b) 



148·91 – 31·203 – 5·6 



c) 



71·192 – 43·539 – 25·62 








5 



A large smoothie costs £3·95 and a small one costs £2·50. 








How much change would you get from £10 if you bought one of each? 








6 



Ayla buys a football for £7·60 and a rugby ball for £9·85. 








How much change will she get from £20? 








7 



The table shows the results in a 100 m race. 








a) 



How much faster was the runner in first place than the runner 








in second place? 








b) 



Which two runners had the closest finishing times to each other? 








c) 



How much slower was the runner in fourth place than the runner 








in second place? 








The runner in fifth place was one-tenth of a second behind the runner in fourth place. 








d) 



How long did the fifth-place runner take to complete the race? 








Place 








Time in 








seconds 








First 








11·69 








Second          11·75 








Third 








11·87 








Fourth           11·91 








Exercise 1B 








● 








When subtracting more than one decimal number, it is easier to add these numbers together 








before doing a single subtraction at the end. 


















4 








1 Number skills 












u



Single-digit multiplication 











You should already be able to recall your times tables up to 12 quickly. If not, practise daily until you can. 








● 








Write the calculation out vertically and start at the right-hand side. 








● 








If any step gives a two-digit number, write down the units digit and carry the tens digit to the next 








place-value column to the left. 








● 








When multiplying a decimal, remember to include the decimal point in your answer. 










1 



47 × 3 








2 



5 × 628 








3 



0·8 × 4 








4 



17·29 × 8 








5 



9·795 × 6 








6 



A model car weighs 3·545 kg. 








What is the total weight of seven identical model cars? 








⋅ 








⋅ 








3 5 4 5 








7 








2 4 8 1 5 kg 








3 3 3 








× 








Worked examples 








× 








9 7  9 5 








6 








5  8 7 7 0 








4      5   3 








⋅ 








⋅ 








1 7 2 9 








8 








1 3 8 3 2 








5   2     7 








⋅ 








⋅ 








× 








0·8 








4 








3 ·2 








3 








× 








6 2 8 








5 








3 1 4 0 








1   4 








× 








× 








4 7 








3 








1 4 1 








2 








1 



Calculate: 








a) 



26 × 4 








b) 



39 × 8 








c) 



75 × 3 








d) 



6 × 92 








e) 



7 × 49 








f) 



491 × 2 








g) 



639 × 5 








h) 



6 × 354 








i) 



1729 × 5 








j) 



4 × 3082 








2 



In a youth tournament, each football team brings 9 players. 








If there are 24 teams in the tournament, how many players are there altogether? 








3 



Dan buys six packets of seeds to plant in his garden. Each packet has 45 seeds in it. 








If every seed grows into a plant, how many plants will Dan get? 








4 



A small carton of milk is 189 ml. How many millilitres will there be in eight cartons? 








5 



Find: 








a) 



0·7 × 2 








b) 



1·4 × 8 








c) 



23·7 × 5 








d) 



6 × 48·1 








e) 



0·68 × 3 








f) 



2·51 × 4 








g) 



19·44 × 7 








h) 



9 × 34·12 








i) 



4·193 × 2 








j) 



16·724 × 5 








6 



A mug holds 0·225 litres. What volume would eight mugs hold? 








7 



In mathematics, irrational numbers are numbers that cannot be written exactly as a fraction 








of two integers (positive and negative whole numbers). Here are some irrational numbers 








approximated to three decimal places: 








5 








2 








× 








= 1·414 








e = 2·718 








π 



= 3·142 








Use these values to approximate: 








a) 



5 × 2 








b) 



4 × e 








c) 



the sum of 6 × 



π, 



9 × e and 7 × 2 








d) 



the difference between 2 × e and 3 × 2 








Exercise 1C 


















5 










u



Single-digit division 











To divide by a single-digit number: 








● 








Start at the left-hand side. Carry any 



remainder 



one place-value column to the right. 








● 








If there is a remainder after dividing the units, write a decimal point and introduce a zero to carry 








the remainder along. 








● 








Continue to introduce zeros until the division is complete or you have achieved the 








required accuracy. 










1 



95 ÷ 5 








2 



258 ÷ 3 








3 



15·18 ÷ 6 








4 



49 ÷ 2 








5 



57 ÷ 4 








5 9 








4 



5 








1 9 








) 








3 2 5 8 








8 6 








2 1 








       








⋅ 








⋅ 








6 








2 5 3 








1 5 1 8 








1 3 1 








) 



⋅ 








⋅ 








2 4 9 0 








2 4 5 








1 








       








) 



⋅ 








⋅ 








2 4 9 0 








2 4 5 








1 








       








4 5 








1 








7 



⋅ 








1 



0 








2 



0 








1 4 



⋅ 



2 5 








6 



Eight friends share £46 equally.  








How much does each friend get? 








8 4 








4 



6⋅ 








6 



0 








4 



0 








5⋅ 7 5 








They each get £5·75. 








Worked examples 








1 



Find: 








a)  



36 ÷ 3  








b)  



85 ÷ 5  








c)  



270 ÷ 6  








d)  



973 ÷ 7  








e)  



2452 ÷ 4 








2 



750 ml of fruit juice is shared equally into three glasses. How much juice is in each glass? 








3 



Calculate: 








a)  



20·7 ÷ 3  








b)  



14·4 ÷ 6  








c)  



72·3 ÷ 3  








d)  



3·57 ÷ 7  








e)  



12·64 ÷ 8 








4 



Seven identical pens lined up in a straight line have a combined length of 115·5 cm.   








What is the length of one pen? 








5 



Find: 








a)  



74 ÷ 5  








b)  



35 ÷ 2  








c)  



62 ÷ 4  








d)  



2·7 ÷ 6  








e)  



4·1 ÷ 2 








f)  



33·2 ÷ 8  








g)  



19·8 ÷ 5  








h)  



52·7 ÷ 2  








i)  



14 ÷ 8  








j)  



19·71 ÷ 5 








6 



Four colleagues share a prize fund of £115 equally. How much does each of them get? 








7 



Five identical loaves of bread costs £6·60. What is the price of one loaf?  








8 



It takes 1500 g of flour to make six batches of scones.  








a)  



How much flour is required to make one batch? 








Within each batch there are eight scones. 








b)  



How much flour is required to make one scone? 








9 



An empty shipping container weighs 3·8 tonnes.  








After five identical crates are loaded into the container it weighs 4·1 tonnes. 








What is the weight of one crate? 








Exercise 1D 


















6 








1 Number skills 










u



Rounding and estimation 











When rounding, consider the digit in the place after the one you want to round to. 








● 








If the digit is 5 or above, round the preceding digit up. Otherwise, leave the preceding digit 








unchanged. 








● 








Unless told otherwise, always round answers involving money that include decimals to the nearest 








penny (2 decimal places). 










a) 



9·25 to one decimal place 








b) 



42·394 to two decimal places 








= 








 








9·2 5 








9·3 








→ 



next digit 5 








→ 



2 rounds up to 3 








42·39 4 








42·39 








= 








 








→ 



next digit 4 








→ 



9 remains 








unchanged 








c) 



714·3162 to three decimal places 








d) 



4·9999 to 3 decimal places 








714·316 2 








714·316 








= 








 








→ 



next digit 2 








→ 



6 remains 








unchanged 








4·999 9 








5·000 








= 








 








→ 



next digit 9 








→ 



9 continues to round up until the 4 








→ 



The zeros are required to write the 








answer to 3 decimal places 








2 



Three friends attempt to share £40 equally 








between them. 








How much do they each get and how much 








is left over? 








) 








3 4 0· 0 0 0 








13·3 3 3 








1 1 1 1 








 








 








Each friend gets £13·33 and 








there is 1p left over 








(check 13·33 × 3 = £39·99) 








Worked examples 








1 



Round: 








1 



Round to 1 decimal place: 








a) 



4·82 








b) 



7·19 








c) 



27·45 








d) 



85·37 








e) 



523·261 








f) 



405·83 








g) 



0·08 








h) 



2·036 








i) 



6·99 








j) 



10·008 








2 



Round to 2 decimal places: 








a) 



5·217 








b) 



4·391 








c) 



20·643 








d) 



204·815 








e) 



3147·746 








f) 



0·4751 








g) 



16·299 








h) 



0·0092 








i) 



0·1800 








j) 



2·998 








3 



Round to 3 decimal places: 








a) 



1·2048 








b) 



9·0814 








c) 



12·7446 








d) 



305·8769 








e) 



627· 0483 








f) 



0·002183 








g) 



0·07495 








h) 



10·0808 








i) 



12·0095 








j) 



7·0004 








4 



An exchange rate is advertised as 1 euro = £1·124. Round this value to 2 decimal places. 








5 



What is the minimum number of digits required after the decimal point to round to 5 decimal 








places? 








Exercise 1E 










➜ 





















7 








u 








Rounding and estimation 








It is useful to check that your answer is roughly what you expect by making an 



estimate. 








● 








Round given values to ease calculations. 








● 








Obtain an estimate and compare to the exact calculation. 










a) 



2·9 × 8 








Rounding to the 








nearest whole 








number this is 








approximately 








3 × 8 








= 24 








The exact answer 








is 23·2. 








b) 



4·981 + 2·064 + 3·51 








Rounding to one decimal 








place this is approximately 








+ 








5·0 








2·1 








3·5 








10·6 








The exact answer 








is 10·555. 








2 



Denise has £10. She estimates that 








she can buy 2 magazines at £3·99 








each and one birthday card at 








£1·79. Is she correct? 








This is under 4 + 4 + 2 = £10 








so yes, she is correct. 








The exact value is £9·77 and she 








would get 23p change. 








Worked examples 










1 



Approximate: 










1 



a) 



By estimating each calculation, determine 








whether Mary’s answer is probably correct or is 








definitely wrong. 








b) 



For the answers you think Mary got wrong, 








find the exact value of the calculation. Is your 








answer close to your estimation? 








2 



Kamran has £20 to spend and he intends to buy some of these items for his young child: 








Nappies: £8·90 per pack 








Baby wipes: £0·87 per packet 








Shampoo: £2·15 per bottle 








Vests: £7·95 per pack 








Bubble bath: £2·10 per bottle 








Cotton wool: £1·40 per pack. 








a) 



Use estimates of the prices of these items to determine whether he can buy: 








i) 



One bottle of shampoo, one pack of nappies and one pack of vests 








ii) 



Two packs of nappies, two packs of wipes and one pack of cotton wool 








iii) 



Two packs of vests, one bottle of bubble bath and one bottle of shampoo. 








b) 



Calculate the exact value of the three shopping lists in 



a). 



Were your estimates correct? 








3 



Why is it better to overestimate money calculations than underestimate? 








Question 








Mary’s answer 








18·9 + 12 + 13·8 








44·7 








26·7 × 4 








98·8 








23·193 + 16·82 – 2·58            47·423 








611·8 ÷ 8 








76·475 








35·267 × 9 








3174·03 








Exercise 1F 








6 



Three friends go to a restaurant for dinner. Their meals cost £11, £12·50 and £14·80. A coffee 








costs £1·90 and they each have one. 








a) 



What is the total price of their dinner, including coffee? 








b) 



If they split the bill evenly, what is the smallest amount they each must pay? 








They decide to add on a tip of £5 before splitting the bill evenly. 








c) 



What is the minimum amount they must now each pay to ensure the bill is paid in full? 


















8 








1 Number skills 










u



Multiplication and division by 











multiples of 10 








● 








Digits move left when numbers are multiplied by 10. 








● 








Digits move right when numbers are divided by 10. 








● 








When numbers are multiplied or divided by 10 the 








digits move one place, by 100 they move two places, by 1000 they move three places, etc. 








0 








Hundredths 








5 








Thousandths 








7 








1 








3         · 








Tens       Units     ·    Tenths 








Dividing 








Multiplying 








1 



Calculate:  



a)  



43 × 10  








b)  



7·1 × 10  








c)  



19·06 × 10  








d)  



914·345 × 10 








       








e)  



89 × 100  








f)  



0·15 × 100  








g)  



16·873 × 100  



h)  



82·0951 × 100 








       








i)  



613 × 1000  








j)  



51·2 × 1000  



k)  



0·327 × 1000  








l)  



4·1009 × 1000 








2 



Find:  








a)  



190 ÷ 10  








b)  



62 ÷ 10  








c)  



74·8 ÷ 10  








d)  



1·35 ÷ 10 








       








e)  



4269 ÷ 100  








f)  



663·4 ÷ 100  



g)  



47·61 ÷ 100  








h)  



7·624 ÷ 100 








       








i)  



12507 ÷ 1000  



j)  



428 ÷ 1000  



k)  



12·97 ÷ 1000  








l)  



1·025 ÷ 1000 








Exercise 1G 








To multiply or divide by 



multiples 



of 10 other than 100, 1000, etc. take two steps. 








● 








Decompose 



the multiple into 10, 100, 1000, etc. and another factor. 








● 








Multiply or divide by both factors. 








It does not matter which factor you multiply or divide by first but try to make the calculation easier by 








avoiding decimals if you can. 










1 



13 × 10 = 130 








2 



2·7 × 10 = 27 








3 



2·09 × 10 = 20·9 



4 



0·68 × 100 = 68 








5 



93·0518 × 1000 = 93051·8 



6 



1570 ÷10 =157 



7 



261 ÷ 10 = 26·1 



8 



5 ÷ 100 = 0·05 








9 



31·54 ÷ 100 = 0·3154 








10 



2493·7 ÷ 1000 = 2·4937  








11  16 ÷ 1000 = 0·016 








Worked examples 








1 



34 × 50 








2 



63·2 × 700 








3 



400 × 18·321 








       × 50 = × 5 × 10 








       × 700 = × 7 × 100 








       × 400 = × 4 × 100 








       








3 4 








5 








1 7 0 








2 








      170	×	10	=	1700 

       








6 3 ·2 








7 








4 4 2·4 








2 1 








      442·4	×	100	=	44240 








       18·321 



100 



1832·1 








1 8 3 2· 1 








4 








7 3 2 8· 4 








3 1 








= 








       34 × 50 = 1700 








       63·2 × 700 = 44240 








       400 × 18·321 = 7328·4 








× 








× 








× 








× 








Worked examples 


















9 








u  








Multiplication and division by multiples of 10 








3 



Copy and complete: 








a)  



× 60 = ×   × 10  








b)  



× 90 = × 9 ×  

       








c)  



× 800 = ×   × 100 








d)  



× 300 = × 3 ×  

       








e)  



× 2000 = ×   × 1000  








f)  



× 7000 = × 7 ×  

       








4 



Find: 








a)  



18 × 30  








b)  



42 × 50  








c)  



1·6 × 20 








d)  



15·9 × 80 








e)  



6·32 × 40  








f)  



38·26 × 60 








g)  



6·1 × 200  








h)  



13·825 × 600 








i)  



8·271 × 500  








j)  



20·367 × 300  








k)  



12·5 × 7000  








l)  



62·0351 × 2000 








5 



A box of eggs costs £2·15. What is the price of 30 boxes of eggs? 








6 



A school enterprise group are selling tickets for a charity concert.  








If one ticket costs £4·75 how much money will they raise if they sell 400 tickets? 








1 



1260 ÷ 40 








2 



20·7 ÷ 900 








3 



75 ÷ 2000 








       ÷ 40 = ÷ 4 ÷ 10 








       ÷ 900 = ÷ 9 ÷ 100 








       ÷ 2000 = ÷ 2 ÷ 1000 








       








) 








4 



1 2 6 0 








3 1 5 








315 



÷10 



= 31·5 








1 








2 








       








       








       1260 ÷ 40 = 31·5 








       20 . 7 ÷ 900 = 0·023 








       75 ÷ 2000 = 0·0375 








9 



2 








2 



      0• 








2 








7 








2 



• 



3 








2 



• 



3 



÷100 



= 0•023 








2 



7 








1 



      5• 








1 








0 








3 7 



• 



5 








37•5 



÷1000 



= 0•0375 








Worked examples 








7 



Copy and complete: 








a)  



÷ 20 = ÷ 2 ÷  

       








b)  



÷ 50 = ÷   ÷ 10  








c)  



÷ 600 = ÷ 6 ÷  








d)  



÷ 800 = ÷   ÷ 100  








e)  



÷ 4000 = ÷ 4 ÷  

       








f)  



÷ 7000 = ÷   ÷ 1000 








8 



Calculate: 








a)  



640 ÷ 40  








b)  



130 ÷ 50  








c)  



72·6 ÷ 20  








d)  



5·4 ÷ 30 








e)  



192·5 ÷ 70  








f) 



2460 ÷ 600  








g)  



1581 ÷ 300 








h)  



803·6 ÷ 200 








i)  



742·5 ÷ 900  








j)  



17·5 ÷ 700  








k)  



1956 ÷ 3000  








l)  



329·2 ÷ 4000 








9 



An electrician requires twenty identical lengths of wire from a 1·4 metre roll. 








What length should he cut each piece of wire to make sure they are the same?  








10 



Alfie gets paid £343·80 for working a thirty-hour week. How much does he get paid per hour? 








11 



A bus company sell 400 all-day adult tickets in one day. They collected £1980 from these tickets.  








How much does an adult ticket with this bus company cost? 








12 



A gas company charges customers a 70p daily charge plus 3·1p per unit of gas used.  








a)  



How much was the bill for August if a household used 700 units of gas? Write your answer in  








pounds and pence. 








       Another gas bill was for 900 units of gas and totalled £45·40. 








b)  



How many days was this bill for? 


















10 








1 Number skills 










u



Long multiplication 











● 








Write the calculation vertically, aligning digits to the right-hand side. 








● 








Multiply by the units digit of the 



multiplier 



and write this answer below the line. 








● 








Write a zero in the right-hand column, below the first multiplication, then multiply by the tens digit 








of the multiplier. 








● 








Continue for hundreds (writing two zeros), thousands (writing three zeros), etc. 








● 








Add to obtain the final answer. 










1 



64 × 35 








This is the same as 64 × 5 plus 64 × 30. Split the multiplication into two parts before 








adding to get the final answer. 








+ 








6 4 








3 5 








3 2 0 








1 9 2 0 








2 2 4 0 








1 



2 








Multiply 64 by 5 to get 320. 








Multiplying by 30 is the same as multiplying by 3 and by 10. Any number multiplied 








by 10 will end in the digit 0 so write 0 in the last column and then multiply 64 by 3. 








Add to get the final answer. 








2 



496 × 267 








+ 








4 9 6 








267 








3472 








297 6 0 








9920 0 








1324 32 








Multiply 496 by 7 to get 3472. 








Multiply by 60 by writing 0 in the last column and then multiplying 496 by 6. 








Multiplying by 200 is the same as multiplying by 2 and by 100. Any number 








multiplied by 100 will end with two zeros so write 0 in the last two columns and 








then multiply 496 by 2. 








Add to get the final answer. 








× 








+ 








× 








Worked examples 








1 



Find: 








a) 



23 × 46 








b) 



57 × 29 








c) 



62 × 78 








d) 



55 × 42 








e) 



86 × 34 








2 



A bus seats 56 passengers. How many passengers will 18 buses seat? 








3 



It takes 72 screws to build a bed. How many screws are required to build 25 beds? 








4 



Jamie delivers 23 newspapers every day. How many papers does she deliver in July if she has no days off? 








5 



Calculate: 








a) 



156 × 27 








b) 



218 × 59 








c) 



473 × 86 








d) 



683 × 469 








e) 



298 × 356 








6 



A return trip from Glasgow to Manchester is 428 miles. How far would 32 such return trips be? 








7 



A small glass can hold 125 ml of liquid. How much liquid would it take to fill 64 small glasses? 








8 



You have the digits 2, 5, 7 and 9 and the multiplication sign. You can put the digits together to make 








other numbers, for example 25, 79 and 257. If you must use each of them once only, what is the 








a) 



biggest number you can make 








b) 



smallest number you can make? 








Exercise 1H 
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Long multiplication 








1 



Find: 








a) 



3·7 × 24 








b) 



62·3 × 98 








c) 



9·65 × 41 








d) 



18·17 × 56 








e) 



9·6 × 241 








f) 



57·3 × 682 








g) 



8·52 × 733 








h) 



5·61 × 472 








2 



Ayda is paid £9·85 per hour. How much will she be paid for working a 35-hour week? 








3 



Morris charges his customers £2·15 for a bag of compost. How much would 62 bags of 








compost cost? 








4 



A professional golf lesson costs £28·90. How much does the professional make for teaching 








27 lessons in two weeks? 








5 



Calculate: 








a) 



23·17 × 6831 








b) 



42·168 × 3912 








c) 



2·184 × 2375 



d) 



72·367 × 4106 








6 



It costs £8·15 to download an album. In the first hour after release, the album is downloaded 2536 








times. How much money has the album made in the first hour? 








7 



A concert venue advertises three ticket types, as shown in the table. 








How much money would the venue make if it sold: 








a) 



1625 standing tickets 








b) 



280 premium seating tickets 








c) 



3139 standard seating tickets? 








These prices exclude a charity donation of 5p per ticket. 








d) 



Calculate the total takings for selling 1625 standing, 280 premium seating and 3139 standard 








seating tickets if the charity donation is added. 








8 



It costs £5·35 per week to subscribe to a digital edition of a well-known financial newspaper. 








How much will the newspaper make in one year if they have 8673 digital subscribers? 








Ticket type 








Cost 








Standing 








£39·85 








Premium seating £48·50 








Standard seating £41·15 








Exercise 1I 










1 



23·7 × 16 








2 



9·83 × 437 








3 



16·382 × 5491 



4 



A football ticket costs £28·95. 








23·7 








16 








142·2 








237·0 








379·2 








9·83 








437 








68·81 








294·90 








3932·00 








4295·71 








16·382 








5491 








16·382 








1474·380 








6552·800 








81910·000 








89953·562 








How much money will be raised 








if 2819 people attend a game? 








28·95 








2819 








260·55 








289·50 








23160·00 








57900·00 








81610·05 








£81610·05 will be 








raised. 








× 








× 








× 








× 








Worked examples 








● 








Follow the same method when multiplying a whole number by a decimal number. Take care to align 








the decimal points. 
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1 Number skills 










u



Addition and subtraction of integers 











–10 –9 –8 –7 –6 –5 –4 








Subtract 








–3 –2 –1 0 1 2 3 4 5 6 7 8 9 10 








Add 








1 



–2 + 5 








2 



–6 + 4 








Start 








–3 –2 –1 








+5 








0 1 2 3 4 








–2 + 5 = 3 








Start 








–7 –6 –5 








+4 








–4 –3 –2 –1 0 








–6 + 4 = –2 








3 



1 – 4 








4 



–2 – 3 








–4 –3 –2 








–4 








–1 0 1 2 








Start 








1 – 4 = –3 








–6 –5 –4 








–3 








–3 –2 –1 








Start 








–2 – 3 = –5 








Worked examples 








1 



Find: 








a) 



–1 + 6 








b) 



–3 + 9 








c) 



–4 + 7 








d) 



–2 + 10 








e) 



–8 + 11 








f) 



–8 + 3 








g) 



–4 + 1 








h) 



–9 + 5 








i) 



–10 + 4 








j) 



–12 + 12 








2 



Jax gets into a lift in the basement which is level –2. He goes up 6 floors. What level does Jax 








get out at? 








3 



Calculate: 








a) 



4 – 5 








b) 



3 – 7 








c) 



6 – 9 








d) 



5 – 10 








e) 



1 – 14 








f) 



–1 – 3 








g) 



–5 – 2 








h) 



–2 – 7 








i) 



–3 – 10 








j) 



–6 – 12 








4 



On a given day, the temperature in Glasgow is 13 



ºC 



and the temperature in Moscow is 








21 degrees lower. What is the temperature in Moscow? 








5 



Find: 








a) 



–4 – 26 








b) 



8 – 32 








c) 



–25 + 4 








d) 



–30 – 12 








e) 



–45 + 13 








f) 



–100 + 40 








g) 



–204 – 51 








h) 



7 – 100 








i) 



18 – 70 








j) 



53 – 98 








6 



Scientists often use the Kelvin scale for temperature. Zero kelvin is approximately –273 



ºC 



and 








an increase of 1 kelvin is the same as an increase of 1 



ºC. 



What temperature is 14 kelvin in 








degrees Celsius? 








7 



In golf, a negative score means you are under par and a positive score means you are over par. If 








a player is under par, then they have taken fewer shots than a player over par. 








Matthew is 9 under par and Gerry takes 15 more shots than Matthew. What is Gerry’s score? 








Exercise 1j 








● 








Add to or subtract from the first number given. 
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u 








Addition and subtraction of integers 








Addition is 



commutative, 



which means you can add numbers in any order. Consider –2 and 5. 








Adding them can be written as 








–2 + 5 = 3 OR 








5 + (–2) = 3. 








The difference between them is 7 which can be written as 5 – (–2) = 7. 








● 








Adding a negative number is the same as subtracting its 



modulus 



(positive value) 








5 + (–2) = 5 – 2 = 3. 








● 








Subtracting a negative number is the same as adding its modulus 5 – (–2) = 5 + 2 = 7. 








1 



8 + (–5) 








= 8 – 5 








= 3 








2 



3 + (–9) 








= 3 – 9 








= –6 








3 



–4 + (–1) 








= –4 – 1 








= –5 








4 



5 – (–8) 








= 5 + 8 








= 13 








5 



–6 – (–10) 








= –6 + 10 








= 4 








6 



–12 – (–3) 








= –12 + 3 








= –9 








Worked examples 








1 



Find: 








a) 



7 + (–3) 








b) 



15 + (–6) 








c) 



23 + (–1) 








d) 



0 + (–2) 








e) 



1 + (–5) 








f) 



4 + (–10) 








g) 



8 + (–12) 








h) 



–1 + (–4) 








i) 



–3 + (–6) 








j) 



–2 + (–9) 








k) 



–4 + (–3) 








l) 



–5 + (–10) 








m) 



–9 + (–3) 








n) 



–12 + (–7) 








o) 



–25 + (–2) 








2 



Calculate: 








a) 



4 – (–2) 








b) 



3 – (–1) 








c) 



8 – (–3) 








d) 



6 – (–5) 








e) 



12 – (–4) 








f) 



20 – (–9) 








g) 



43 – (–12) 








h) 



–3 – (–5) 








i) 



–2 – (–7) 








j) 



– 6 – (–8) 








k) 



–10 – (–1) 








l) 



–8 – (–3) 








m) 



–12 – (–6) 








n) 



–20 – (–10) 








o) 



–30 – (–14) 








3 



Compute: 








a) 



–2 + (–7) 








b) 



3 – (–5) 








c) 



–9 + (–3) 








d) 



–11 – (–7) 








e) 



2 + (–9) 








f) 



–3 + (–10) 








g) 



4 + (–16) 








h) 



–8 + (–7) 








i) 



–10 – (–15) 








j) 



60 + (–80) 








k) 



–20 + (–42) 








l) 



–30 – (–61) 








m) 



73 – (–24) 








n) 



–41 – (–18) 








o) 



–135–(–30) 








4 



In each cloud, simplify to find the number that only appears once. 








–2 + (–5) 








–9 – (–3) 








5 + (–12) 








–7 + (–5) 








–18 – (–6) 








6 + (–4) 








–1 + (–5) 








a) 








–1 – (–8) 








9 + (–2) 








3 + (–12) 








–8 – (–2) 








–5 – (–3) 








2 + (–4) 








–5 + (–1) 








b) 








–4 + 3 –(–2) 








–5 – (–4) + 2 








2 + (–4) + (−2) 








–3 + (–2) –1 








–8 + (–1) + 3 








c) 








Exercise 1K 
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1 Number skills 










u



Multiplication and division of integers 











Consider 3 × 4. This is the same as 3 lots of 4 which can be written as 4 + 4 + 4 = 12. 








Now consider 3 × (–4). This is 3 lots of (–4) which can be written as –4 + (–4) + (–4) = –4 – 4 – 4 = –12. 








Look at the multiplication grid. 








It also shows that 3 × (–4) = –12. 








The pattern continues, in red, along the rows and 








down the columns for multiples of negative numbers. 








From this, you can see that –3 × (–4) = 12. 








● 








A positive integer × a negative integer equals 








a negative integer. 








● 








A negative integer × a positive integer equals 








a negative integer. 








● 








A negative integer × a negative integer equals 








a positive integer. 








1 



Calculate: 








a) 



5 × (–2) 








b) 



8 × (–4) 








c) 



7 × (–12) 








d) 



3 × (–50) 








e) 



–4 × 5 








f) 



–7 × 2 








g) 



–3 × 22 








h) 



–8 × 20 








i) 



–3 × (–8) 








j) 



–5 × (–8) 








k) 



–9 × (–4) 








l) 



–6 × (–13) 








m) 



–10 × (–9) 








n) 



–32 × (–9) 








o) 



–83 × (–5) 








2 



Simplify: 








a) 



–2 × 3 × 4 








b) 



5 × (–3) × 2 








c) 



4 × (–2) × (–9) 








d) 



–7 × (–3) × 5 








3 



Find the output value for each chain. 








a) 



Input 








Output 








× (–3) 








× (–5) 








× 2 








+ 7 








– 4 








6 








b) 



Input 








Output 








× (–5) 








× (–1) 








× 9 








+ 6 








– (–6) 








–2 








c) 



Input 








Output 








× (–2) 








× (–7) 








× 3 








+ (–4) 








+ 3 








4 








d) 



Input 








Output 








× (–7) 








× (–6) 








× 3 








+ (–2) 








– (–9) 








–8 








Exercise 1L 








× 








3 2 1 0 –1 –2 –3 –4 








3 








9 6 3 0 –3 –6 –9 –12 








2 








6 4 2 0 –2 –4 –6 –8 








1 








3 2 1 0 –1 –2 –3 –4 








0 








0 0 0 0 0 0 0 0 








–1 –3 –2 –1 0 



1 2 3 4 








–2 –6 –4 –2 0 



2 4 6 8 








–3 –9 –6 –3 0 



3 6 9 12 








–4 –12 –8 –4 0 



4 8 12 16 








Worked 








examples 








1 



5 × (–9) 








= –45 








2 



(–3) × 20 








= –60 








3 



–9 × (–14) 








= 126 








4 



2 × (–4) × 9 








= –8 × 9 








= –72 








→ 



multiply two integers 








together first 








→ 



complete calculation 


















15 








u 








Multiplication and division of integers 










If 3 × (–4) = –12, then 








–12 








3 








= – 4 and 








–12 








–4 








= 3 . 










● 








A positive integer ÷ a negative integer equals a negative integer. 








● 








A negative integer ÷ a positive integer equals a negative integer. 








● 








A negative integer ÷ a negative integer equals a positive integer. 








1 



Evaluate: 








a) 



12 ÷ (–6) 








b) 



21 ÷ (–7) 








c) 



56 ÷ (–8) 








d) 



48 ÷ (–4) 








e) 



–15 ÷ 5 








f) 



–72 ÷ 9 








g) 



–30 ÷ 6 








h) 



–90 ÷ 3 








i) 



–260 ÷ 10 








j) 



105 ÷ (–5) 








k) 



123 ÷ (–3) 








l) 



–924 ÷ 7 








m) 



–36 ÷ (–9) 








n) 



–88 ÷ (–8) 








o) 



–114 ÷ (–6) 








2 



Evaluate (your answer will not be an integer): 








a) 



54 ÷ (–4) 








b) 



–109 ÷ (–5) 








c) 



–36 ÷ 10 








d) 



–218 ÷ 8 








3 



Find the value of 



x 



in each chain. 










a) 



Input 








Output 








× (–2) 








× (–6) 








+ 1 








+ 10 








÷ 3 








4 








x 








b) 



Input 








Output 








÷ (–5) 








× (–8) 








÷ (–6) 








+ 2 








+ 4 








30 








x 








c) 



Input 








Output 








× 7 








× (–2) 








÷ 



x 








+ (–4) 








+ 10 








2 








2 








d) 



Input 








Output 








+ 3 








+ 12 








÷ (–4) 








× (–2) 








× (–6) 








x 








3 








4 



Find two numbers which 








a) 



when divided have a quotient of –6 and when added sum to 10 








b) 



when divided have a quotient of –4 and have a difference of 40 








c) 



when divided have a quotient of 2 and when added sum to –6 








Exercise 1M 








Worked examples 










1 



20 ÷ (–2) 








= –10 








2 



–42 ÷ 3 








= –14 








3 



–104 ÷ (–8) 








= 13 








When the division is more 








complicated, write as a fraction and 








simplify or do the division calculation 








using positive integers and then write 








the sign with your final answer. 








4 



–258 ÷ 4 








–258 








4 








= – 








129 








2 








) 








4 2 5 8· 0 








6 4·5 








2 1 2 








so the answer 








is −64·5 








or 


















16 
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u



Order of operations – BODMAS 











Think about 5 + 3 



× 



2. Is the answer 8 



× 



2 



= 



16 or 5 + 6 



= 



11? 








Now consider 








These add to give 11p so 5 + 3 × 2 = 11. 








● 








It is important that calculations are completed in the correct order. The mnemonic 



BODMAS 








can help: 








Brackets 








simplify inside any brackets first 








Of 








Division 










} 



division and multiplication have the same priority 











Multiplication 








Addition 










} 



addition and subtraction have the same priority 











Subtraction 








1 



20 – 3 × 6 








2 



8 + 








1 








2 








of 10 – 2 








3 



(4 + 9) × 2 + 27 ÷ 9 








→ 



of 








→ 



add and 








subtract 








4 








– 








– 








1 (4·8 0·3) 6 








5 








– 








– – – 








4 10 








2 ( 5) 








– 








– – – 








= 








– 








– + 








= 








– 








= – 








4 10 








2 ( 5) 








6 








2 5 








6 








3 








2 








→ 



simplify numerator and denominator 








→ 



divide 








6 








(2 +3 6)÷(–1– 








1 








2 








of 8) 








(2 +3 6)÷(–1– 








1 








2 








of 8) 








= (2 +18)÷(–1– 4) 








= 20 ÷(–5) 








= –4 








→ 



divide 








Worked examples 








       → 



BODMAS to simplify each bracket 








× 








– 








= – 








= 








20 3 6 








20 18 








2 








      → 



multiply 








      → 



subtract 








8 + 








1 








2 








of 10 – 2 








= 8 +5 – 2 








=11 








=13 2+27 ÷ 9 








= 26 +3 








= 29 








× 








      → 



brackets 








→ 



multiply 








and divide 








→ 



add 








× 








1– (4·8 0·3) 6 








=1– 4·5 6 








=1– 27 








= –26 








– 








× 








× 








× 








(4 + 9) × 2 + 27 ÷ 9 








      → 



brackets 








      → 



multiply 








      → 



subtract 








× 


















17 








u 








Order of operations – BODMAS 








1 



Calculate 








a) 



2 + 4 × 7 








b) 



25 – 1 








3 








of 21 








c) 



3 × (2 + 4) 








d) 



15 ÷ (17 – 2) 








e) 



12 – 5 × 2 








f) 



(9 + 7) ÷ 8 








g) 



11 – 11 ÷ 11 








h) 



1 








3 








of 6 + 9 








i) 



(2 + 9) × (7 – 1) 








j) 



6 × 8 – 4 × 7 








k) 



8 + 3 × 5 – 1 








l) 



15 + 1 








4 








of 12 + 8 








2 



Use the table below to convert your answers into letters. The answer to each question should then 








spell a word. 








An example is completed for you. 








A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 








1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 








Example: 








10 (5 1) 








10 6 








4 D 








− + 








= − 








= → 








15 4 2 








15 8 








7 








G 








− × 








= − 








= → 








The answer is DOG. 








a) 



9 + 2 × 8 








3 × (7 – 2) 








(15 + 9) ÷ (10 – 8) 22 – 1 








6 








of 30 – 6 








b) 



24 – (13 – 8) 1 








3 








of 24 +12 8 – (5 + 2) 








(4 + 2) × (7 – 4) 








9 + 1 








3 








of 15 – 3 








c) 



10 – 4 ÷ 2 








1 + 5 × 2 – 6 2 × 7 – (9 + 4) 








20 – 2 3 + 1 








2 








of 8 








× 








30 – 3 × 6 + 4 × 2 








d) 



Write a question which uses BODMAS and simplifies to give your name. 








3 



Calculate: 








a) 



3 + 1·5 × 10 








b) 



(6·8 + 5·6) ÷ 4 








c) 



10 ÷ (–2) –3 








d) 



7 – (9 + 3) 








e) 



15 +2 6 








3 








× 








f) 








72 








30 – 3 7 








× 








g) 








17 +20 ÷ 4 








2 (7 + 4) 








× 








h) 








× 








230 – 2 15 








4 + 1 








5 








of 30 








4 



Evaluate: 








a) 



(1 + 8 × 3) ÷ 5 








b) 



4 × (9 – 3 × 2) 








c) 



(28 – 9 × 2) – (3 – (2 – 1)) 








d) 








+ × × + 








− 








(4 9 2) (10 1 








2 








of 16 8) 








e) 



(5 × 7 – 3) ÷ (18 – 7 × 2) 








f) 








3 – (3 +5 6) 








1+ 2 3 – 2 








× 








× 








Exercise 1N 








+ 








= + 








= → 








2 








1 








2 








of 26 








2 13 








15 O 


















18 
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1 



Find: 








a) 



15·9 + 8·41 








b) 



2·15 – 0·917 








c) 



12·8 × 3 








d) 



2·691 × 8 








e) 



45·6 × 6 








f) 



40·6 ÷ 7 








g) 



22 ÷ 8 








h) 



8·1 ÷ 5 








2 



Mohammad bought three tins of paint. Two cost £8·70 each and the other cost £8·95. 








a) 



Estimate whether Mohammad can buy these for £25. 








b) 



Calculate how much change Mohammad will get from £30. 








3 



The famous mathematical number 



π 



can be approximated by 








⋅ 








 








22 








7 








=3 14285714 . 








Round 22 








7 








to 








a) 



2 decimal places 








b) 



3 decimal places. 








4 



Use the information in the table to calculate, in litres, 








a) 



the volume of one teaspoon and one tablespoon 








b) 



the difference between one pint and one tablespoon 








c) 



the total volume of one teaspoon, one fluid ounce and 








one pint 








d) 



how much water will be left if a one litre bottle of water is used to fill one of each of the 








measures. 








5 



Calculate: 








a) 



13·9 × 10 








b) 



423·618 ×100 








c) 



15·64718 ×1000 








d) 



1290 ÷ 10 








e) 



635 ÷100 








f) 



182·1 ÷ 1000 








g) 



2·83 × 70 








h) 



9·108 × 400 








i) 



16·71 × 8000 








j) 



693 ÷ 30 








k) 



4512 ÷ 500 








l) 



94 ÷ 4000 








6 



At an awards ceremony, 300 certificates are issued. It costs £0·19 to print each certificate. 








How much does it cost to print all the certificates? 








7 



Malcolm is a panel-beater. He bought 400 pens inscribed with his business details to give to his 








customers. The total cost of the pens was £304. How much did it cost Malcolm for 








a) 



1 pen 








b) 



125 pens? 








8 



The length of a hotel swimming pool is 36 metres. 








How far did Kamal swim if he completed 45 lengths of the pool? 








9 



Eilidh has 23 cousins. She wants to buy them all a calendar with the date of her birthday marked 








on it so that they do not forget when her birthday is. Each calendar costs £2·79. 








How much will it cost Eilidh to buy a calendar for each of her cousins? 








10 



On average, Hannah sends 29 messages a day to her friends. If Hannah continues at this rate for 








365 days 








a) 



estimate how many messages Hannah will send 








b) 



calculate how many messages she will send. 








Hannah is now on a call plan where she gets unlimited texts, however, before this she was charged 








£0·05 for every message she sent. 








c) 



How much would Hannah have to pay for 365 days on her old rate? 








Measure 








Volume in litres 








One teaspoon 0·006 








One fluid ounce 0·028 








One tablespoon 0·178 








One pint 








0·568 








Check-up 










➜ 





















19 








Check-up 








11 



Find: 








a) 



6 – 10 








b) 



–15 + 3 








c) 



5 + (–2) 








d) 



8 – (–6) 








e) 



–7 + (–1) 








f) 



–4 – (–5) 








g) 



–16 + (–7) 








h) 



–20 – (–11) 








12 



Mekwi is in Southend and notices the temperature is 8 °C. He calls his friend in Canada who says 








that it is –34 °C there! What is the difference in temperature between Southend and Canada? 








13 



Calculate: 








a) 



7 × (–2) 








b) 



5 × (–4) 








c) 



–6 × 8 








d) 



–1 × 9 








e) 



–110 ÷ (–11) 








f) 



24 ÷ (–6) 








g) 



–35 ÷ 5 








h) 



–160 ÷ (–8) 








14 



Simplify: 








a) 



7 + 5 × 10 








b) 



(6 + 8) ÷ (9 – 2) 








c) 



1+ 1 








4 








of 12 + 8 



d) 



21– 15 ÷3 








3 +2 2+1 








× 








15 



Mairi, Thomas and Fiona have these cards: 








Mairi’s card 








16 








–3 








2 








5 








–4 








–1 








–5 








10 








–12 








Thomas’ card 








–5 








–4 








–1 








–3 








16 








6 








–9 








2 








10 








Fiona’s card 








–5 








2 








10 








–4 








–3 








7 








–11 –1 








16 








Graeme reads out the calculations in the order shown in the table. 








If Mairi, Thomas or Fiona have the answer to Graeme’s question on their 








card then they circle it. 








Copy the cards into your jotter and circle the correct answers as you 








work down the questions. 








Who is first to complete a: 








a) 



horizontal line 








b) 



vertical line 








c) 



full card? 








16 



You have 








2 








6 








1 








7 








+ 








( ) 








× 








– 








Digits cannot be written side by side to make 26, 261, 71, etc. 








You must use each number and 



operator 



once and only once. 








As an example, a target of 47 can be obtained from the calculation 








(1 + 6) × 7 – 2. 








Find a calculation which gives 








a) 



17 








b) 



–27 








c) 



the highest possible number 








d) 



the lowest possible number. 








Questions 








10 + (–3) 








14 – 2 × 9 + 1 








–5 + 11 








–10 ÷ 2 








2 + 3 × 6 – 4 








–30 + 1 








2 








of 50 +10 








2 × 4 – 1 × (–2) 








5 + 3 × (–1) 








(–1 + 3) × (–3 + 1) 








–15 + 1 








3 








of (7 + 5) 








(1 + 2 × 4) ÷ (3 – 6 × 2) 








–3 × (5 – 2) 








2 × (–3) × 2 
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