





















Activity box 








1 



Which of these paintings are symmetrical? 








2 



What kind of symmetry can be seen in the painting of the robot? 








3 



What kind of symmetry can be found in the painting of the pattern? 








4 



If Sanchia mixes some purple paint using 20ml of red paint and 30ml of blue 








paint, how much purple paint does she have? 








5 



The children had 1 litre of yellow paint before they started. They shared it equally 








between them. What percentage of the paint did they each have? How many 








millilitres is this? 








Look at the picture 








on the cover. Work in 








pairs and answer the 








questions. 
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How to use this book 








4 








3 
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How to use this book 











18 








Unit1 



Number 








PiaandGusswerefinding 



digitalroots 



intheirgameinthe 



Explore 



pictureonpage17. 








Wecanfindthedigitalrootofanumberbyaddingallthedigitsinanumber. 








Iftheanswerisgreaterthan9,weaddthedigitsintheansweruntilwefinda1-digitnumber. 








Lookatthisgroupofnumbers.Whatcanyousayaboutthem?Whataretheirdigitalroots? 








27 








54 81 99 








What 



conjectures 



canyoumakeaboutthelargernumbersthatare 



divisible 



by9? 








Canyounowdescribethe 



testofdivisibility 



for9? 








Learn 








Practise 








1 a 



Lookattheexample.Thenfindthedigitalrootsofthesenumbers: 








158 237 162 548 








1224 2187 3445 








Example:158 








1+5+8=14 








1+4=5 








b 



Listthenumbersinpart 



a 



thataredivisibleby9. 








2 



Thefarmerplantsnineequalrowsofappletrees. 








Whichofthesenumbersoftreescouldthefarmerplantwithnoneleftover? 








Findallthepossibilities. 








263 








585 








756 834 999 








Let’stalk 








Whichdigitscanyouusetomakefournumbersthataredivisibleby9? 








5 








7 








48 








7 4 1 








3 
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This book will help you to learn about mathematics. 








9 








Unit1 



Number 








Multiplying and dividing whole numbers and 








decimals by 10, 100 and 1000 








Explore 








Comparetheheightsofthetwoanimals. 








Howmanytimestalleristhiselephantthanthemeerkat? 








0.31m 








3.1m 








Wecancomparethefourheightsfrom 



Explore 



ona 



placevalue 



grid. 








Lookatthepositionofthedigitsintheplacevaluegrid.Thenumber31hasbeen 








made10timesassmall,100timesassmalland1000timesassmall. 








10s 1s 








1 








10 



s 








1 








100 



s 








1 








1000 



s 








3 1 








3 1 








31÷10 








0 3 1 








31÷100 








0 0 3 1 31÷1000 








Wecanalsosaythatthetreeis1000timesastallasthefrogbecause0.031×1000=31. 








Nowcomparetheheightsofthemeerkatandtheelephantwithatowermeasuring310m. 








Saywhatyou 



multiply 



and 



divide 



byeachtime. 








Learn 








Mathswords 








placevalue 








multiply 








divide 








Nowthinkabouttheseheights. 








Afrogmeasures0.031minheight. 








Atreemeasures31minheight. 








Whatothercomparisonscan 








youmake? 








(Notdrawntoscale) 








9781398301108_HCP_MATHS_S6_LB_01.indd 9 








9781398301108_HCP_MATHS_S6_LB_01.indd 9 








2021/03/09 10:34 



2021/03/09 10:34 








The shaded 








questions show 








you what you 








need to do. 








Explore 



the picture 








or problem. 








What do you see? 








What can you find? 








Learn 



new 








mathematics skills 








with your teacher. 








Look at the pictures 








to help you. 








Understand new 








Maths words. 








The 



Mathematical 








dictionary 



at the 








back of this book 








can help you. 








Do the 



Practise 








activities to 








learn more. 








Work like a 








mathematician. 








This star shows 








you the activities 








that require you 








to Think and Work 








Mathematically. 








This means: 








• 



specialising 



and 








generalising 








• 



conjecturing 



and 








convincing 








• 



characterising 








and 



classifying 








• 



critiquing 



and 








improving. 








For 



Let’s talk 








activities, talk 








about your ideas. 






















5 










How to use this book 










184 








Unit17 



Fractions, decimals, percentages, ratio and proportion 








Practise 








1 



The decorators decide to use yellow and red paint mix in the same ratio as in 



Learn 








to make orange paint. Copy and complete the table. 








Yellowtins 








3 








18 21 








Redtins 








2 10 18 








Totalnumberoftins 5 








40 








2 



The ratio of 10 year-olds to 11 year-olds in a class is 7:3. 








There are 30 children in the class. 








a 



How many children are 10 years old? 








b 



How many children are 11 years old? 








3 








I 



conjecture 



that 8:12 must be an 








equivalent ratio to 2:3 because 








8 








12 








and 








2 








3 








are equivalent fractions! 








a 



Do you agree with Guss? Make your own conjecture. 








What will you write or show to 



convince 



others of your decision? 








b 



Write at least three more equivalent ratios for 8:12. 








Trythis 








Choose one of these ratios. 








5:4 3:2 2:1 2:5 








Now make up a word problem involving equivalent for others to solve. 








Let’stalk 








Convince 



your partner why this diagram 








shows equivalent ratios for 4:3. 








Can you add two more rows of equivalent 








ratios to the bottom of the diagram? 








Work together to make a similar diagram for the ratio 8:5. 








4:3 








40:30 








8:6 








32:24 








×10 








×10 








÷5 








÷5 








×4 








×4 
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47 








Unit3 



Calculation 








Quiz 








1 



Find the difference between each pair of temperatures. 








a 



–10 °C and 15 °C = 








b 



–15 °C and 17 °C = 








c 



–9 °C and 9 °C = 








d 



–19 °C and –9 °C = 








2 



Copy and complete these calculations. What method will you use? 








a 



3752 + 1989 = 








b 



2045 – 252 = 








c 



3276 + 1623 = 








3 



Try this. 








A + B = 7 








Find all the possible whole number values of A and B. 








4 



How will you simplify these calculations? 








a 



170 – 5 × 16 × 2 = 








b 



4 × 32 × 25 + 20 = 








c 



45 + 19 + 55 + 4 × 5 = 








Calculate the answers. 








5 



Copy these calculations. 








Then find the missing digits. 








a 








4 








5 








b 








3 








6 9 








× 








7 








× 








3 








1 








6 








7 








5 








2 0 2 1 4 








9781398301108_HCP_MATHS_S6_LB_03.indd 47 








9781398301108_HCP_MATHS_S6_LB_03.indd 47 








2021/03/09 10:36 








2021/03/09 10:36 








194 








Mathematical dictionary 








circle right-angled 








triangle 








equilateral 








triangle 








isosceles 








triangle 








square 








rectangle pentagon hexagon heptagon octagon 








cube 








triangular 








prism 








triangular-based 








pyramid 








(tetrahedron) 








square-based 








pyramid 








cuboid cone cylinder 








sphere 








2D 



(two-dimensional) geometric shapes; 








flat shapes with sides and angles 








3D 



(three-dimensional) geometric shapes; 








solid shapes with faces, edges and vertices 








A 








acuteangle 



an angle that is less than a right 








angle (less than 90°) 








addends 



the numbers to be added in an 








addition calculation, for example: 








in 14 + 9 = 23, 



14 



and 



9 



are the addends 








angle 



amount of turn between two lines that 








meet each other, measured in degrees 








45° 








90° 








anticlockwise 



in the opposite 








direction to the hands of a clock 








area 



the amount of space 








covered by a flat (2D) object, 








or surface of a 3D object 








(see also 



surfacearea) 








associative 



when we can group factors 








(in multiplication calculations) and addends 








(in addition calculations) in different ways and 








the result stays the same (see 



addends) 








axis 



(plural axes) the lines that cross at right 








angles to make a chart or graph (see also 








x-coordinate 



and 



y-coordinate) 








B 








brackets 



used to show which part of a 








calculation to do first; they have priority in 








the order of operations 








C 








capacity 



the amount 








of space that a container 








has to hold things 








centre 



the middle or midpoint of something, 








for example, in a circle or on a line 








chance(s) 



the likelihood of something 








happening 








circumference 



the distance 








around the edge of a circle; 








a type of perimeter 








clockwise 



in the opposite 








direction to the hands of a clock 








common 



(in probability) occurring 








most often 








12 1 








2 








3 








4 








5 








6 








7 








8 








9 








10 11 








angles 








The 



capacity 








ofthisjugis 








500ml. 








acuteangle 








circumference 








anticlockwise 








clockwise 








12 1 








2 








3 








4 








5 








6 








7 








8 








9 








10 11 
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This icon shows you that 








audio material is available. 








Listen and you will learn. 








Remember to write 








any answers in your 








notebook, not in 








this textbook. 








Try this 



activities 








make you think 








carefully about 








mathematics. 








Do each 



Quiz 



to 








find out how much 








you have learnt. 








This icon shows 








you that the 








activity links with 








other subjects 








in your school 








curriculum. 






















6 










Number 








Composing, decomposing and regrouping 








whole numbers and decimals 











Explore 








Look at these numbers. 








Which is the largest number you can find? 








Which is the smallest number you can find? 








Decompose 



the two numbers to show their place values parts. 










Which number in the picture can you 



regroup 



as 40 



tenths 



and 4 



hundredths? 








Convince 



a partner or your teacher that you are correct. 











Maths words 








decompose regroup 








tenths 








hundredths 








compose 








thousandths 
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Unit 1 



Number 










Look at the counters below. 








Compose 



these place value parts to find the number they represent. 










1 








0.001 








0.1 








0.1 








0.01 








0.01 








1 








0.001 








0.01 








0.1 








1 








0.1 








1 








0.1 








0.1 








The place value position after the hundredths is 



thousandths. 








Each part is 








1 








1 000 








of a whole, so two thousandths are 1 000 times as small as 2 ones. 








Here are two more numbers represented on a place value grid. 








10s 








1s 








1 








10 



s 








1 








100 



s 








1 








1000 



s 








7 








6 








0 








2 








5 








7 








6 








2 








5 










What is the same about them? 








What is different? 










Learn 








Practise 








1 



Compose the number represented by the counters. 








a 








0.1 








0.001 








0.1 








0.01 








0.1 








0.001 








b 








1 








0.1 








1 








0.01 








0.01 0.001 0.01 








c 








0.01 








1 








0.01 








0.1 








0.001 








0.001 








0.01 








0.001 








1 








d 








0.1 0.001 








1 0.001 0.001 








1 








0.1 








1 0.001 










We can regroup one of the numbers as 76 tenths 








and 25 thousandths. Which number is it? 








Compose means to create 








or make. Here, you need 








to make a new number. 
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Unit 1 



Number 








Let’s talk 








Compare your diagrams from 



Practise 



question 4 with those of a partner. 








Practise 



(continued) 








2 



What is the value of the digit(s) 



8 



in each number? 








a 



12.308 








b 



123.08 








c 



–12.308 








d 



–123.8 








e 



283.308 








3 



Decompose these quantities to show their place value parts. 








a 



$45.36 








b 



$453.60 








c 



15.25 km 








d 



1.525 km 








e 



23.99 kg 








f 



2.399 kg 








4 



Look at different ways that we can regroup the number 



25.378. 








25.378 








25 + 0.37 + 0.008 








25 + 0.2 + 0.178 








24 + 1.378 








15 + 10.3 + 0.078 








253 tenths and 78 thousandths 








25 ones and 378 thousandths 








Make up similar diagrams to show how you can regroup these numbers. 








a 



2.537 








b 



253.78 








c 



30.975 








d 



309.75 








How will you 



convince 








your partner that your 








regrouping is possible? 
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Unit 1 



Number 










Multiplying and dividing whole numbers and 








decimals by 10, 100 and 1 000 










Explore 








Compare the heights of the two animals. 








How many times taller is this elephant than the meerkat? 








0.31 m 








3.1 m 












We can compare the four heights from 



Explore 



on a 



place value 



grid. 








Look at the position of the digits in the place value grid. The number 31 has been 








made 10 times as small, 100 times as small and 1 000 times as small. 











10s 








1s 








1 








10 



s 








1 








100 



s 








1 








1000 



s 








3 








1 








3 








1 








31 ÷ 10 








0 








3 








1 








31 ÷ 100 








0 








0 








3 








1 








31 ÷ 1 000 










We can also say that the tree is 1 000 times as tall as the frog because 0.031 × 1 000 = 31. 








Now compare the heights of the meerkat and the elephant with a tower measuring 310 m. 








Say what you 



multiply 



and 



divide 



by each time. 











Learn 








Maths words 








place value 








multiply 








divide 










Now think about these heights. 








A frog measures 0.031 m in height. 








A tree measures 31 m in height. 








What other comparisons can 








you make? 











(Not drawn to scale) 
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Unit 1 



Number 








Practise 








1 



Copy and complete. 








What patterns do you notice? 








a 










45 ÷ 10 = 








45 ÷ 100 = 








45 ÷ 1 000 = 








4.5 ÷ 100 = 








b 








0.48 × 10 = 








0.48 × 100 = 








0.048 × 100 = 








0.048 × 1 000 = 








c 








2.609 × 10 = 








26.09 ÷ 10 = 








2.609 × 1 000 = 








2 609 ÷ 1 000 = 










2 



Critique 



these comparisons. 



Improve 



any that are wrong. 








a 



3.45 m is 10 times as far as 3.450 m. 








b 



1 569 m is 1 000 times as far as 1.569 m. 








c 



3.6 kg is 100 times as light as 3 600 kg. 








d 



14.5 kg is 1 000 times as light as 145 000 kg. 








e 



39.08 kg is 10 times as heavy as 3.908 kg. 








3 



What are the missing values on these number paths? 








a 








×10 








0.07 








×1 000 








÷100 








b 








÷100 








×100 








÷1 000 








9.763 








Try this 








Make two different number paths like the examples in 



Practise 



question 3. 








One of the numbers in each path must be 57.99. 
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Unit 1 



Number 










Patterns and sequences 










Explore 








Look at this bead pattern. 








This 



sequence 



is made up of the five products at the start of the multiplication table of 4. 








4 








8 








12 








16 








20 












The 



term 



4 



is in the first position in the sequence. 








We can use a 



position-to-term rule 



to find other terms. 








In this sequence, the 5th term is found as 5 multiplied by 4, where 5 is the position of the term. 








We can show this as 5 × 4 = 20. 










Position 








1 








2 








3 








4 








5 








6 








7 








8 








9 








10 








Term 








4 








8 








12 








16 








20 








? 








? 










What is the value of the 8th term in the sequence? 








What is the value of the 10th term in the sequence? 








What multiplication sentences will you write? 











Learn 








Maths words 








sequence 








term 








position-to-term rule 








The numbers increase by the same amount each time. 








• 



What are the missing numbers? 








• 



What shape comes next? 








• 



What shape will be in the 19th position? 








• 



What number is on the 19th bead? 








• 



What do you notice? 
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Unit 1 



Number 








Try this 










What is the value of the 29th term? 








How could David work out the 200th term? 










Practise 








1 



Find the values of the unknown terms in these sequences. 








Write the multiplication sentence to show how you use the position-to-term rule. 








a 








3 








6 








9 








? 








b 








5 








10 








15 








? 








c 








6 








12 








18 








? 








d 








9 








18 








27 








? 








2 



Complete these sentences. Write the calculations that you use. 








a 



In a sequence that starts 2, 4, 6, the value of the 12th term is ____. 








b 



In a sequence that starts 10, 20, 30, the value of the 15th term is ____. 








c 



In a sequence that starts 7, 14, 21, the value of the 9th term is ____. 








3 



The tables show the position of the terms and their values in the sequence. 








Use the position-to-term rules to work out the missing information. 








a 



Position Term 








b 



Position Term 








1 








5 








1 








8 








2 








10 








2 








16 








3 








15 








3 








24 








11 








? 








? 








48 








? 








100 








12 








? 








29 








? 








25 








? 








I worked out the value of the 29th term in 








my sequence using the calculation 29 × 3! 
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Unit 1 



Number 










Look at the terms in this sequence of square numbers. 








Why it is not a linear sequence? 








Position 








1 








2 








3 








Arrays have been used to represent the terms in the sequence. 
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