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YYeaear 7 tor 7 topicpicss
Week Week Semester Semester 1 1 Week Week Semester Semester 22

Term Term 1 1 Term Term 33

11 1 Integers1 Integers

(Number and Algebra)(Number and Algebra)

11 7 Decimals7 Decimals

(Number and Algebra)(Number and Algebra)2 2 22

3 3 33

44 2 Angles2 Angles

(Measurement and Geometry)(Measurement and Geometry)

44 8 Area and volume8 Area and volume

(Measurement and Geometry)(Measurement and Geometry)5 5 55

6 6 66

77 3 Whole numbers3 Whole numbers

(Number and Algebra)(Number and Algebra)

77 9 The number plane9 The number plane

(Number and Algebra,(Number and Algebra,

Measurement and Geometry)Measurement and Geometry)
8 8 88

9 9 99  Lost time Lost time

1010  Lost time Lost time 1010

Term Term 2 2 Term Term 44

11 4 Fractions and percentages4 Fractions and percentages

(Number and Algebra)(Number and Algebra)

11 10 Analysing data10 Analysing data

(Statistics and Probability)(Statistics and Probability)
2 2 22

3 3 33

44 5 Algebra and equations5 Algebra and equations

(Number and Algebra)(Number and Algebra)

44 11 Probability11 Probability

(Statistics and Probability)(Statistics and Probability)5 5 55

6 6 66 12 Ratios, rates and time12 Ratios, rates and time

(Number and Algebra,(Number and Algebra,

Measurement and Geometry)Measurement and Geometry)
77 6 Geometry6 Geometry

(Measurement and Geometry)(Measurement and Geometry)

77

8 8 88

9 9 99  Lost time Lost time

1010  Lost time Lost time 1010

Curriculum strandsCurriculum strands

 Number and Algebra  Number and Algebra Measurement and GeomMeasurement and Geometry etry Statistics and ProbabilityStatistics and Probability
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YYeaear 8 tor 8 topicpicss

Week Week Semester Semester 1 1 Week Week Semester Semester 22

Term 1Term 1   Term 3Term 3

11 1 Pythagoras’ theorem1 Pythagoras’ theorem

(Measurement and geometry)(Measurement and geometry)

11 7 Investigating data7 Investigating data

(Statistics and Probability)(Statistics and Probability)2 2 22

3 3 33

44 2 Working with numbers2 Working with numbers

(Number and Algebra)(Number and Algebra)

44 8 Congruent figures8 Congruent figures

(Measurement and Geometry)(Measurement and Geometry)5 5 55

6 6 66 9 Probability9 Probability

(Statistics and Probability)(Statistics and Probability)77 3 Algebra3 Algebra

(Number and Algebra)(Number and Algebra)

77

8 8 88

9 9 99  Lost time Lost time

1010  Lost time Lost time 1010

Term Term 2 2 Term Term 44

11 4 Geometry4 Geometry

(Measurement and Geometry)(Measurement and Geometry)

11 10 Equations10 Equations

(Number and Algebra)(Number and Algebra)2 2 22

3 3 33

44 5 Area and volume5 Area and volume

(Measurement and Geometry)(Measurement and Geometry)

44 11 Ratios, rates and time11 Ratios, rates and time

(Number and Algebra,(Number and Algebra,

Measurement and Geometry)Measurement and Geometry)
5 5 55

6 6 66

77 6 Fractions and percentages6 Fractions and percentages

(Number and Algebra)(Number and Algebra)

77 12 Graphing linear12 Graphing linear

equationsequations

(Number and Algebra)(Number and Algebra)8 8 88
9 9 99

1010  Lost time Lost time 1010  Lost time Lost time

Curriculum strandsCurriculum strands

 Number and Algebra  Number and Algebra Measurement and GeomMeasurement and Geometry etry Statistics and ProbabilityStatistics and Probability
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1 1 IntegersIntegers
Time:Time: 3 weeks (Term 1, Weeks 1–3) 3 weeks (Term 1, Weeks 1–3) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 1, page 2, Chapter 1, page 2

NSW/Australian Curriculum references: Number and AlgebraNSW/Australian Curriculum references: Number and Algebra

Whole Numbers 2/Number and place valueWhole Numbers 2/Number and place value

• • Investigate everyday Investigate everyday situations that use situations that use integers. Locate and represintegers. Locate and represent these nument these numbers on a number bers on a number line (6NA124)line (6NA124)

Computation with Integers/Number and place valueComputation with Integers/Number and place value

• • Compare, Compare, order, add order, add and sand subtract ubtract integers integers (7NA280)(7NA280)

• • Carry out the fCarry out the four operations with integersour operations with integers, using efficient menta, using efficient mental and written strategiel and written strategies and appropriate digitals and appropriate digital
technologies (8NA183)technologies (8NA183)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connand connects mathemaects mathematical ideas tical ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-4NAMA4-4NA   compares, compares, orders orders and and calculates calculates with with integers, integers, applying applying a a range range of sof strategies trategies to to aid aid computationcomputation

IntroductionIntroduction

This Number topic introduces formal operations with integers. Students have already been introduced to the idea ofThis Number topic introduces formal operations with integers. Students have already been introduced to the idea of
numbers less than zero in primary school but, in this topic, they examine the four arithmetic operations with integers,numbers less than zero in primary school but, in this topic, they examine the four arithmetic operations with integers,
so spend considerable time on the introduction and practice of such skills. Although the Australian Curriculum regardsso spend considerable time on the introduction and practice of such skills. Although the Australian Curriculum regards
the multiplication and division of integers as being Year 8 content, we have included them here (and inthe multiplication and division of integers as being Year 8 content, we have included them here (and in  New  New CenturyCentury

 Maths 8  Maths 8 ) for consistency and completeness, and due to the need to use them in the ‘Algebra and equations’ topic.) for consistency and completeness, and due to the need to use them in the ‘Algebra and equations’ topic.

ContentContent

11   Numbers above and below zeroNumbers above and below zero   6NA124 6NA124 U U F F PS PS CC

• • Understand that Understand that arithmetic laws arithmetic laws provide powerful wprovide powerful ways of ays of describing and describing and simplifying calculations simplifying calculations and thatand that
using these laws leads to the generality of algebrausing these laws leads to the generality of algebra

22   Integers on a number lineIntegers on a number line   6NA124 6NA124 U U F F CC

33   Ordering integersOrdering integers   7NA280 7NA280 U U F F CC

44   Adding integersAdding integers   7NA280 7NA280 U U F F R R CC

55   Subtracting integersSubtracting integers   7NA280 7NA280 U U F F R R CC

6 6 Multiplying Multiplying integersintegers   8NA183 8NA183 U U F F R R CC  

7 7 Dividing Dividing integersintegers   8NA183 8NA183 U U F F R R CC  

8 8 Order Order of of operationsoperations   8NA183 8NA183 U U F F CC  

9 9 Integers Integers and and the the calculatorcalculator   8NA183 8NA183 F F CC  

1010   Integer problemsInteger problems   7NA280 7NA280 F F PS PS CC

1111   Revision and mixed problemsRevision and mixed problems  
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Related topicsRelated topics

Year 7 Year 7 : Whole numbers, Fractions and percentages, Algebra : Whole numbers, Fractions and percentages, Algebra and equations, Decimals, The number planeand equations, Decimals, The number plane

Year 8 Year 8 : Working with numbers, Algebra, Equations, Graphing linear equations: Working with numbers, Algebra, Equations, Graphing linear equations

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Understanding the concept of integers and operations on themUnderstanding the concept of integers and operations on them  

•• F = Fluency (applying maths):F = Fluency (applying maths): Selecting appropriate integer operations, including the use of the calculator Selecting appropriate integer operations, including the use of the calculator   

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Using integers to solve real-life problems Using integers to solve real-life problems

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Extending the rules for operating with positive numbers toExtending the rules for operating with positive numbers to
negative numbers, looking for general patterns in operations with integers (for example, –4 + 7 = 7 – negative numbers, looking for general patterns in operations with integers (for example, –4 + 7 = 7 – 4)4)

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Interpreting and writing integersInterpreting and writing integers  

Extension ideasExtension ideas

• • Investigate Investigate powers powers of negative of negative numbers, numbers, for example, for example, (–1)(–1)44. See ‘Power Plus’ on page 32.. See ‘Power Plus’ on page 32.

• • Research Research the history of the history of negative numbers, negative numbers, zero and Brahmzero and Brahmagupta, or the agupta, or the set of inset of integerstegers J  J ..

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: number line, spreadsheet: number line, spreadsheet

• • Students were introduced Students were introduced to the concept to the concept of negative numbers iof negative numbers in primary school, nn primary school, namely their position and amely their position and order, butorder, but
not formal operations with them.not formal operations with them.

• • Students should alsStudents should also have had experieno have had experience in Year 6 wce in Year 6 with positive number linith positive number lines, timelines and order of es, timelines and order of operations.operations.

• • Introduce directed numIntroduce directed numbers using the idea bers using the idea of opposites, for exof opposites, for example north/south, profit/loss, ample north/south, profit/loss, temperatures above temperatures above andand
 below zero, below zero, ADAD//BCBC (now known as (now known as CECE//BCEBCE), and time before/after take-off. Extend the number line backwards in), and time before/after take-off. Extend the number line backwards in
order to answer questions such as: 4–9 = ?order to answer questions such as: 4–9 = ?

• • Brahmagupta wBrahmagupta was a as a famous Indian famous Indian mathematician mathematician who lived who lived from 598 from 598 to 670to 670 CECE. He wrote important works about. He wrote important works about
mathematics and astronomy, and is considered as the discoverer of the number zero. He defined zero as the result ofmathematics and astronomy, and is considered as the discoverer of the number zero. He defined zero as the result of

subtracting a number from itself, and developed calculation rules for positive and negative integers, which he calledsubtracting a number from itself, and developed calculation rules for positive and negative integers, which he called‘fortunes’ and ‘debts’ respectively.‘fortunes’ and ‘debts’ respectively.

• • Applications of negApplications of negative numbers: bank baative numbers: bank balance, temperature, profit and lance, temperature, profit and loss, elevators, loss, elevators, indoor cricket scores, indoor cricket scores, golfgolf
scores,scores, T T  minus 5 seconds (5 seconds before take-off) minus 5 seconds (5 seconds before take-off)

• • In addition aIn addition and subtraction, nd subtraction, a negative na negative number implies umber implies the opposite operation, the opposite operation, that is that is + (– + (– bb) = – ) = – bb, and, and
 – (–  – (– bb) = +) = + bb. Adding a ‘drop’ of 8 . Adding a ‘drop’ of 8 means subtracting 8. Another way of thinking about 3 – (–4) is to means subtracting 8. Another way of thinking about 3 – (–4) is to count how manycount how many
 places there are between –4 an places there are between –4 and 3 on a number line.d 3 on a number line.

• • Discover Discover the rules the rules for multiplication for multiplication through repeated through repeated addition.addition.
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 Assessment ideas Assessment ideas

• • Writing activities: for exWriting activities: for example explaining why ample explaining why subtracting a negative subtracting a negative number is the snumber is the same as adding its ame as adding its oppositeopposite

• • Open-ended quesOpen-ended questions: for examtions: for example finding two nple finding two negative numbeegative numbers whose differencrs whose difference is 4e is 4

• • Have groups of Have groups of students write a story students write a story involving negative numbeinvolving negative numbers or give a presers or give a presentation to the classntation to the class  

TechnologyTechnology

Investigate on the calculator the difference between (–3)Investigate on the calculator the difference between (–3)22  and –3  and –322. How are negative numbers represented on. How are negative numbers represented on
spreadsheets?spreadsheets?

LanguageLanguage

• • –3 –3 is is read read asas negativenegative 3, not 3, not minusminus 3. Students should not confuse the negative sign with the sign for the minus 3. Students should not confuse the negative sign with the sign for the minus
operation (this is also true on a calculator). Once, negative numbers were written with the ‘–’ sign superscripted; thatoperation (this is also true on a calculator). Once, negative numbers were written with the ‘–’ sign superscripted; that
is –3 instead of –3.is –3 instead of –3.

• • The NSW syllabus The NSW syllabus recommends this formarecommends this format for writing integers: –2 – t for writing integers: –2 – 3, –7 + (–4), –2 3, –7 + (–4), –2 – (–3), and say– (–3), and says, ‘Complexs, ‘Complex
recording formats for directed numbers such as raised signs can be confusing.’recording formats for directed numbers such as raised signs can be confusing.’

••  Integers Integers refers to positive and negative refers to positive and negative wholewhole numbers and zero, while the more general term for all positive andnumbers and zero, while the more general term for all positive and
negative numbers isnegative numbers is directed numbers.directed numbers.  

•• CECE means means Common EraCommon Era,, BCEBCE means means Before the Common Era Before the Common Era,, ADAD means means Anno Domini Anno Domini (‘in the year of our Lord’), (‘in the year of our Lord’), BCBC

meansmeans before Christ before Christ ..
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2 Angles2 Angles
Time:Time: 3 weeks (Term 1, Weeks 4–6) 3 weeks (Term 1, Weeks 4–6) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 2, page 36, Chapter 2, page 36

NSW/Australian Curriculum references: Measurement and NSW/Australian Curriculum references: Measurement and GeometryGeometry

Two-dimensional Space 2/Geometric reasoningTwo-dimensional Space 2/Geometric reasoning

• • Investigate, with anInvestigate, with and without digital technologiesd without digital technologies, angles on a s, angles on a straight line, angles traight line, angles at a point and at a point and vertically oppositevertically opposite
angles. Use results to find unknown aangles. Use results to find unknown angles. (6MG141)ngles. (6MG141)

• • Use the languUse the language, notation and conveage, notation and conventions of geometry. Recntions of geometry. Recognise the geomeognise the geometric properties of angles tric properties of angles at a point.at a point.
(NSW Stage 4)(NSW Stage 4)

Angle Relationships/Geometric reasoningAngle Relationships/Geometric reasoning

• • Identify corresponding, aIdentify corresponding, alternate and co-interior angles wlternate and co-interior angles when two straight hen two straight lines are crossed by lines are crossed by a transversala transversal
(7MG163)(7MG163)

• • Investigate conditions Investigate conditions for two lines to for two lines to be parallel and solvbe parallel and solve simple numerical e simple numerical problems using reasproblems using reasoning (7MG164)oning (7MG164)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connand connects mathemaects mathematical ideas tical ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols
•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-18MGMA4-18MG   identifies and identifies and uses angle uses angle relationships, relationships, including those including those related to transvrelated to transversals on ersals on sets of pasets of parallel linesrallel lines

IntroductionIntroduction

In this topic, students become familiar with the terminology and notation associated with angles and lines, building onIn this topic, students become familiar with the terminology and notation associated with angles and lines, building on
elementary concepts introduced in primary school. The topic also marks the start of deductive geometry, as students areelementary concepts introduced in primary school. The topic also marks the start of deductive geometry, as students are
introduced to the properties of angles, including alternate, corresponding and co-interior angles on parallel lines. Pleaseintroduced to the properties of angles, including alternate, corresponding and co-interior angles on parallel lines. Please
note that the Australian Curriculum considers complementary and supplementary angles, angles at a point, and verticallynote that the Australian Curriculum considers complementary and supplementary angles, angles at a point, and vertically
opposite angles as being Year 6 content while the NSW syllabus considers them to be Year 7 concepts.opposite angles as being Year 6 content while the NSW syllabus considers them to be Year 7 concepts.

ContentContent

11   Naming anglesNaming angles   6MG141 6MG141 U U CC

• • Use Use the the two two alternative alternative conventions conventions for for naming naming anglesangles

22   Measuring and drawing anglesMeasuring and drawing angles  6MG141 U  6MG141 U

• • Measure, Measure, estimate estimate and and compare compare angles angles in in degreesdegrees

33   Classifying anglesClassifying angles   6MG141, 6MG141, 7MG163 7MG163 U U CC

• • Classify Classify angles angles according according to to their their sizessizes

• • Define and clasDefine and classify angles as sify angles as acute, right, acute, right, obtuse, straight, refobtuse, straight, reflex or revolution, and lex or revolution, and pairs of anpairs of angles asgles as
complementary, supplementary, adjacent or vertically oppositecomplementary, supplementary, adjacent or vertically opposite

44   Complementary and supplementary anglesComplementary and supplementary angles   6MG141 6MG141 U U F F CC

55   Angles at a point and vertically opposite anglesAngles at a point and vertically opposite angles   6MG141 6MG141 U U F F CC
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66   Constructing parallel and perpendicular linesConstructing parallel and perpendicular lines   7MG163 7MG163 U U CC

• • Construct parallel Construct parallel and perpendiculaand perpendicular lines ur lines using their sing their properties, a properties, a pair of pair of compasses compasses and a ruand a ruler, and ler, and dynamicdynamic
geometry softwaregeometry software

77   Corresponding angles on parallel linesCorresponding angles on parallel lines   7MG163 7MG163 U U F F CC

88   Alternate angles on parallel linesAlternate angles on parallel lines   7MG163 7MG163 U U F F CC

99   Co-interior angles on parallel linesCo-interior angles on parallel lines   7MG163 7MG163 U U F F CC

1010   Angles on parallel linesAngles on parallel lines   7MG163 7MG163 U U F F PS PS R R CC

1111   Proving parallel linesProving parallel lines   7MG164 7MG164 U U F F PS PS R R CC

1212   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Geometry: Geometry

Year 8 Year 8 : Pythagoras’ theorem, Geometry, Congruent figures: Pythagoras’ theorem, Geometry, Congruent figures

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Using the language, notation and conventions of Using the language, notation and conventions of angleangle

geometrygeometry  

•• F = Fluency (applying maths):F = Fluency (applying maths): Using appropriate notation, rules and properties Using appropriate notation, rules and properties to solve geometrical problemsto solve geometrical problems  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Finding unknown angles in geometry problems Finding unknown angles in geometry problems

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Proving properties involving angles and parallel linesProving properties involving angles and parallel lines

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using angle notation and terminologyUsing angle notation and terminology  

Extension ideasExtension ideas

• • Investigate the Investigate the history of history of geometry, Euclid, anggeometry, Euclid, angle measurement le measurement and the Sand the Sumerian base umerian base 60 system.60 system.

• • Use Use geometrical igeometrical instruments to nstruments to bisect abisect angles ngles and intervalsand intervals..

• • Investigate the Investigate the angle sums angle sums of triangles of triangles and/or quadrilaterals and/or quadrilaterals (covered later this (covered later this year in year in the ‘Geometry’ topic).the ‘Geometry’ topic).

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: protractor (180° : protractor (180° or 360°), ruler, or 360°), ruler, set squares, compasses, paper and scissors, charts and posters, geostripsset squares, compasses, paper and scissors, charts and posters, geostrips
or Meccano strips, clock or or Meccano strips, clock or whiteboard compasses (arms form an angle), navigational compasswhiteboard compasses (arms form an angle), navigational compass

• • An angle can An angle can be demonstrated using be demonstrated using geostrips, whiteboard comgeostrips, whiteboard compasses or even passes or even two strips of cardboard fastwo strips of cardboard fastenedtened
together. Use terms such astogether. Use terms such as quarter-turn, half-turn, complete turnquarter-turn, half-turn, complete turn first. In skateboarding jargon, what is first. In skateboarding jargon, what is a 360a 360 or or
a 180a 180??

• • Angles should be Angles should be shown in different shown in different orientations, not all wiorientations, not all with horizontal ‘bases’. Mth horizontal ‘bases’. Mark the angle that ark the angle that is beingis being
discussed, otherwise you could be referring to the larger reflex angle.discussed, otherwise you could be referring to the larger reflex angle.
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• • According According to to thethe Guinness Book of Records,Guinness Book of Records, the steepest street in the world is Baldwin Street in Dunedin, New the steepest street in the world is Baldwin Street in Dunedin, New
Zealand. The top of the street has a gradient of 1 in 2.86, Zealand. The top of the street has a gradient of 1 in 2.86, which is an angle of 19° to the horizontal. Photos andwhich is an angle of 19° to the horizontal. Photos and
videos showing the steepness of Baldwin Street can be found on the Internet.videos showing the steepness of Baldwin Street can be found on the Internet.

• • Organise an Organise an orienteering activity orienteering activity to demonstrate tto demonstrate the use he use of angles in of angles in compass bearingscompass bearings..

• • Use scissors, Use scissors, chopsticks, Meccanchopsticks, Meccano strips or geostrips o strips or geostrips to demonstrate properties of to demonstrate properties of vertically opposite angvertically opposite angles, andles, and
corresponding, alternate and co-interior angles on parallel corresponding, alternate and co-interior angles on parallel lines.lines.

• • Draw perpenDraw perpendicular lines dicular lines in different in different orientations, so orientations, so that students that students don’t confusedon’t confuse perpendicular  perpendicular  with with verticalvertical..

• • The sizes of The sizes of alternate and co-interior analternate and co-interior angles may be dedugles may be deduced. Draw two paralleced. Draw two parallel lines cut by l lines cut by a transversal, give a transversal, give thethe
size of one angle, and ask students to find the size of the other seven and note any patterns.size of one angle, and ask students to find the size of the other seven and note any patterns.

• • In their In their working, encouworking, encourage students rage students to write, to write, for example, for example, ‘alternate angl‘alternate angleses on parallel lineson parallel lines’ and not just ‘alternate’ and not just ‘alternate
angles’. This is because alternate angles exist even angles’. This is because alternate angles exist even when a transversal crosses lines that are when a transversal crosses lines that are not parallel. However, innot parallel. However, in
those cases the alternate angles are not those cases the alternate angles are not equal.equal.

 Assessment ideas Assessment ideas

• • Design a Design a poster or present poster or present a class a class talk illustrating ontalk illustrating one or more e or more of the angof the angle propertiesle properties

• • Research Research the hthe history istory of angof angle mle measurementeasurement

• • The mThe meaning of eaning of the geomthe geometrical term etrical term ‘converse’, ‘converse’, the symbolsthe symbols∴∴ and and , and using letters of the Greek alphabet to, and using letters of the Greek alphabet to

label angleslabel angles

TechnologyTechnology

There is much scope in this topic to use dynamic geometry software such as GeoGebra. The Internet is full of dynamicThere is much scope in this topic to use dynamic geometry software such as GeoGebra. The Internet is full of dynamic
geometry animations that demonstrate the angle results shown geometry animations that demonstrate the angle results shown in this topic.in this topic.

LanguageLanguage

••  Acute Acute is from the Latin is from the Latin acutusacutus meaning ‘sharp’ while meaning ‘sharp’ while obtuseobtuse is from the Latin is from the Latin obtususobtusus, meaning ‘blunt’., meaning ‘blunt’.

•• Supplementary anglesSupplementary angles refers to any two angles that have a sum of 180°,  refers to any two angles that have a sum of 180°, not necessarily two angles on a straight linenot necessarily two angles on a straight line
so, when students are giving reasons in proofs, encourage them not to write ‘supplementary angles’ if they reallyso, when students are giving reasons in proofs, encourage them not to write ‘supplementary angles’ if they really
mean ‘angles on a straight line’. For example, co-interior angles on parallel lines are also supplementary. Similarly,mean ‘angles on a straight line’. For example, co-interior angles on parallel lines are also supplementary. Similarly,

complementary anglescomplementary angles refers to any two angles that have a sum of 90°,  refers to any two angles that have a sum of 90°, not necessarily two angles that combine tonot necessarily two angles that combine tomake a right angle.make a right angle.

• • From the NSW syFrom the NSW syllabus, under ‘Angles’: ‘Sllabus, under ‘Angles’: ‘Students are to be entudents are to be encouraged to give reascouraged to give reasons when finding unkons when finding unknownnown
angles. For some students, formal setting out could be introduced. For example,angles. For some students, formal setting out could be introduced. For example, ∠∠ABQ = 70° (corresponding angles,ABQ = 70° (corresponding angles,
AC || PR).’ Note that the parallel lines must be mentioned.AC || PR).’ Note that the parallel lines must be mentioned.
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3 3 Whole numbWhole numbersers
Time:Time: 3 weeks (Term 1, Weeks 7–9) 3 weeks (Term 1, Weeks 7–9) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 3, page 88, Chapter 3, page 88

NSW/Australian Curriculum references: Number and AlgebraNSW/Australian Curriculum references: Number and Algebra

Whole Numbers 1/Number and place valueWhole Numbers 1/Number and place value

• • Identify and Identify and describe factors describe factors and multiples and multiples of whole numbers of whole numbers and use and use them to sthem to solve problems olve problems (5NA098)(5NA098)

Addition and Subtraction 1/Number and place valueAddition and Subtraction 1/Number and place value

• • Use estimaUse estimation and rounding tion and rounding to check thto check the reasonableness e reasonableness of answers of answers to calculations to calculations (5NA099)(5NA099)

Whole Numbers 2/Number and place valueWhole Numbers 2/Number and place value

• • Identify and Identify and describe properties describe properties of prime, cof prime, composite, square omposite, square and triangular and triangular numbers (6NA122)numbers (6NA122)

Multiplication and Division 2/Number and place valueMultiplication and Division 2/Number and place value

• • Select and apply Select and apply efficient mental and wefficient mental and written strategies and ritten strategies and appropriate digital technologies appropriate digital technologies to solve problemsto solve problems
involving all four operations with whole numbers (6NA123)involving all four operations with whole numbers (6NA123)

Indices/Number and place valueIndices/Number and place value

• • Investigate index Investigate index notation and represnotation and represent whole ent whole numbers as numbers as products of products of powers of powers of prime numbers (7NAprime numbers (7NA149)149)

• • Determine Determine and and apply tests apply tests of divisibility of divisibility (NSW Stage (NSW Stage 4)4)

• • Investigate Investigate and use and use square roots square roots of perfect of perfect square numbers square numbers (7NA150)(7NA150)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematicacts mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-4NAMA4-4NA   compares, compares, orders orders and and calculates calculates with with integers, integers, applying applying a a range range of of strategies strategies to to aid aid computationcomputation

IntroductionIntroduction

This topic revises mental and written operations with whole numbers before covering special number concepts, such asThis topic revises mental and written operations with whole numbers before covering special number concepts, such as
 powers,  powers, roots, roots, prime prime numbers, numbers, factor factor trees, trees, greatest greatest common common divisor divisor (highest (highest common common factor) factor) and and lowest lowest commoncommon
multiple. Analysing properties of numbers leads to the study of pattern and early algebra work. Less able students maymultiple. Analysing properties of numbers leads to the study of pattern and early algebra work. Less able students may
have difficulty with the more abstract concepts in this topic, but factors and square numbers should have already beenhave difficulty with the more abstract concepts in this topic, but factors and square numbers should have already been
introduced in primary school. Please note that the Australian Curriculum considers the divisibility tests as being Yearsintroduced in primary school. Please note that the Australian Curriculum considers the divisibility tests as being Years
5–6 content, while the NSW syllabus considers them to be Year 7 concepts.5–6 content, while the NSW syllabus considers them to be Year 7 concepts.

ContentContent

11   Rounding and estimatingRounding and estimating   5NA099 5NA099 U U CC

22   Multiplying numbersMultiplying numbers  6NA123 U  6NA123 U

33   Dividing numbersDividing numbers   6NA123 6NA123 UU

44   Divisibility testsDivisibility tests   5NA098, 5NA098, 6NA122, 6NA122, 7NA149 7NA149 U U F F PS PS R R CC
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• • Use Use simple simple divisibility divisibility teststests

• • Understand that Understand that if a number if a number is divisible by is divisible by a composite a composite number then number then it is also it is also divisible by divisible by the factors of the factors of thatthat
numbernumber

5 5 Long Long divisiondivision   NSW NSW Stage Stage 4 4 UU

• • Divide Divide by by a a two-digit two-digit numbernumber

6 6 Extension: Extension: Roman Roman numeralsnumerals   U CU C  

• • Recognise, Recognise, read and read and convert Roman convert Roman numerals usnumerals used in ed in everyday coneveryday contexts, e.g. texts, e.g. books, clocks, books, clocks, filmsfilms

77   Powers and index notationPowers and index notation   7NA149 7NA149 U U CC

88   Square root and cube rootSquare root and cube root   7NA150 7NA150 U U F F R R CC

99   Prime and composite numbersPrime and composite numbers   7NA149 7NA149 U U F F R R CC

• • Define aDefine and compand compare prime re prime and comand composite numbers posite numbers and explain and explain the differencthe difference between e between themthem

1010   Prime factorsPrime factors  7NA149 U  7NA149 U

1111   Highest common factorHighest common factor   7NA149 7NA149 U U F F PS PS R R CC

• • Solve problems Solve problems involving lowest involving lowest common multiples common multiples and greatest and greatest common divisors common divisors (highest common (highest common factors) forfactors) for
 pairs of whole numbers, by com pairs of whole numbers, by comparing their prime factorisationparing their prime factorisation

1212   Lowest common multipleLowest common multiple   7NA149 7NA149 U U F F PS PS R R CC

1313   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Integers, Fractions and : Integers, Fractions and percentages, Algebra and equations, Decimalspercentages, Algebra and equations, Decimals

Year 8 Year 8 : Pythagoras’ theorem, Working with numbers, Algebra: Pythagoras’ theorem, Working with numbers, Algebra

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Knowing specific concepts, notations and operations withKnowing specific concepts, notations and operations with
whole numberswhole numbers  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying appropriate strategies for different situationsApplying appropriate strategies for different situations  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Solving problems using divisibility tests andSolving problems using divisibility tests and
 prime factors (factor trees) prime factors (factor trees)  

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Examining general principles in divisibility teExamining general principles in divisibility tests, primests, prime
numbers, greatest common divisors and lowest common numbers, greatest common divisors and lowest common multiplesmultiples

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using index and root notation, and the language ofUsing index and root notation, and the language of
factors and divisibilityfactors and divisibility  

Extension ideasExtension ideas

• • Investigate larger RInvestigate larger Roman numerals and numoman numerals and numeration systems of otheeration systems of other cultures, including the r cultures, including the use of zero anuse of zero and fractions.d fractions.

• • Investigate the Investigate the history of calhistory of calculation methods, fculation methods, for example Italian or example Italian multiplication, and multiplication, and Newton’s methNewton’s method for findingod for finding
square roots.square roots.

• • Learn Learn the names the names of large of large numbers snumbers such asuch as
trilliontrillion

 (see the end of Exercise 3-07 on page 106)  (see the end of Exercise 3-07 on page 106) or introduce scientificor introduce scientificnotation.notation.
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• • Examine how Examine how place value alplace value allows the lows the algorithms to walgorithms to work (for example ork (for example for addition, sufor addition, subtraction, long multiplicbtraction, long multiplicationation
and long division).and long division).

• • Investigate Goldbach’s Investigate Goldbach’s conjecture: every evconjecture: every even number except 2 can en number except 2 can be expressed as be expressed as the sum of two the sum of two primes.primes.

• • Research the hResearch the history of Eratosthenes, istory of Eratosthenes, Pascal and his Pascal and his triangle, Fibonacci and Ftriangle, Fibonacci and Fibonacci numbers in nibonacci numbers in nature.ature.

• • Find divisibility tests Find divisibility tests for other numbers, sucfor other numbers, such as 7 and 11 h as 7 and 11 (see the en(see the end of Exercise 3-04 on d of Exercise 3-04 on page 100).page 100).

• • How did mHow did mathematicians find athematicians find square roots square roots before calculators? before calculators? Investigate NInvestigate Newton’s method for ewton’s method for calculating calculating squaresquare
roots, or examine irrational numbers and roots, or examine irrational numbers and surds.surds.

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: The library and the Internet, books on the history : The library and the Internet, books on the history of numerals, calculators and spreadsheetsof numerals, calculators and spreadsheets

• • Research the hResearch the history of the Hindu-Arabic istory of the Hindu-Arabic numerals and othnumerals and others, such as Gers, such as Greek, Mayan, Sumerian, Creek, Mayan, Sumerian, Chinese, Papuahinese, Papua
 New Guinean. How were fraction New Guinean. How were fractions written in each of these number syss written in each of these number systems?tems?

• • Roman numerals Roman numerals are believed to be often are believed to be often used in television used in television and film credits to mand film credits to make it more difficult take it more difficult to identify theo identify the
date of production of the film as it becomes older and less current.date of production of the film as it becomes older and less current.

• • Research Research the invthe invention anention and history d history of zero.of zero.

• • This is the fiThis is the first time students learn rst time students learn to divide by a to divide by a two-digit number (long division). Rtwo-digit number (long division). Reinforce estimation skileinforce estimation skills andls and

the idea that division is the inverse of multiplication. See the NSW syllabus under ‘Computation with Integers’ forthe idea that division is the inverse of multiplication. See the NSW syllabus under ‘Computation with Integers’ for
ideas.ideas.

• • The GCD (HCF) The GCD (HCF) is useful for simplifying fracis useful for simplifying fractions and factorising in tions and factorising in algebra. The LCM is algebra. The LCM is useful for adding anuseful for adding andd
subtracting fractions.subtracting fractions.

• • Research the hisResearch the history and achievements tory and achievements of Eratosthenes. The sof Eratosthenes. The sieve works best wieve works best when numbers are grouped hen numbers are grouped in rows ofin rows of
six. See the Worksheet ‘Sieve of Eratosthenes’.six. See the Worksheet ‘Sieve of Eratosthenes’.

• • As an alternative As an alternative to factor trees, prime to factor trees, prime factors can also factors can also be extracted by repeabe extracted by repeated division. See thted division. See the Skillsheet ‘Primee Skillsheet ‘Prime
factors by repeated division’.factors by repeated division’.

• • Common Common mistake:mistake:    99  = ±3. The square root of a number is a single = ±3. The square root of a number is a single positive positive value, so value, so 99  = 3 only. However, = 3 only. However,

99−−  = –3, and ± = –3, and ±    99 = ±3.= ±3.

• • However, the cuHowever, the cube root of a positive be root of a positive number is positive, number is positive, but the cube root of but the cube root of a negative numa negative number is negative.ber is negative.

• • The properties The properties of the of the square square and squaand square root re root ofof abab will be covered in the Year 8 topic ‘Working  will be covered in the Year 8 topic ‘Working with numbers’.with numbers’.

 Assessment ideas Assessment ideas

• • Research Research the history the history of number or of number or one of one of the numeratithe numeration systems.on systems.

• • Vocabulary Vocabulary testtest

• • An investigation An investigation project on one project on one or more of or more of the areas the areas of this topicof this topic

TechnologyTechnology

Investigate powers and roots on scientific calculators, graphics calculators and spreadsheets. Use spreadsheets and CASInvestigate powers and roots on scientific calculators, graphics calculators and spreadsheets. Use spreadsheets and CAS
calculators to find greatest common divisors (GCD).calculators to find greatest common divisors (GCD).
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LanguageLanguage

• • There is a lot of There is a lot of mathematical jargon in mathematical jargon in this topic, especially this topic, especially with words that hwith words that have other everyday mave other everyday meanings, such aseanings, such as
 prime, composite, factor prime, composite, factor and and  index. index. How are the words How are the words squaresquare and and cubecube in this topic related to their geometrical in this topic related to their geometrical
meanings?meanings?

• • Examine the origin of Examine the origin of mathematical symbols. mathematical symbols. The meaning and origin The meaning and origin of the radical sign of the radical sign for square root and cubefor square root and cube
root may be explored.root may be explored.
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4 4 FraFractctioions and pns and percentageercentagess
Time:Time: 3 weeks (Term 2, Weeks 1–3) 3 weeks (Term 2, Weeks 1–3) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 4, page 128, Chapter 4, page 128

NSW/Australian Curriculum references: Number and AlgebraNSW/Australian Curriculum references: Number and Algebra

Fractions and Decimals 2/Fractions and decimalsFractions and Decimals 2/Fractions and decimals

• • Find a simple fFind a simple fraction of a quantity whraction of a quantity where the result is ere the result is a whole number, wia whole number, with and without digital th and without digital technologiestechnologies
(6NA127)(6NA127)

Fractions, Decimals and Percentages/Real numbersFractions, Decimals and Percentages/Real numbers

• • Compare fractions usCompare fractions using equivalence. Locate ing equivalence. Locate and represent fractions and represent fractions and mixed numbers on and mixed numbers on a number line. a number line. (7NA152)(7NA152)

• • Solve problems Solve problems involving addition involving addition and subtraction and subtraction of fractions, including of fractions, including those with unthose with unrelated denominatorsrelated denominators
(7NA153)(7NA153)

• • Multiply and Multiply and divide fractions divide fractions and decimals and decimals using efficient using efficient written strategies written strategies and digital techand digital technologiesnologies
(7NA154)(7NA154)

• • Express one quanExpress one quantity as a fraction of tity as a fraction of another, with and withanother, with and without the use of digout the use of digital technologies (7NA155)ital technologies (7NA155)

• • Connect fractionsConnect fractions, decimals an, decimals and percentages d percentages and carry out and carry out simple conversions simple conversions (7NA157)(7NA157)

• • Find percentages Find percentages of quantities and expresof quantities and express one quantity as one quantity as a percentage s a percentage of another, with and wof another, with and without digitalithout digital

technologies (7NA158)technologies (7NA158)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connand connects mathemaects mathematical ideas tical ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-5NAMA4-5NA   operates operates with with fractions, fractions, decimals decimals and and percentagespercentages

IntroductionIntroduction

This topic covers formal operations with fractions and some introductory work with percentages. In Years 5–6, studentsThis topic covers formal operations with fractions and some introductory work with percentages. In Years 5–6, students

learned to: find equivalent fractions; simplify fractions; add and subtract fractions with related denominators (where onelearned to: find equivalent fractions; simplify fractions; add and subtract fractions with related denominators (where one
is a multiple of the other); convert between fractions, decimals and percentages; and find simple fractions andis a multiple of the other); convert between fractions, decimals and percentages; and find simple fractions and
 percentages  percentages of of a a quantity. quantity. Although Although the the advancement advancement of of computers computers and and the the metric metric system system has has made made decimals decimals moremore
 practical than fractions,  practical than fractions, fraction skills are fraction skills are still applied in still applied in areas such as areas such as algebraic fractions, solving algebraic fractions, solving equations, ratios andequations, ratios and
similar figures.similar figures.

ContentContent

11   FractionsFractions   7NA152 7NA152 U U F F CC

• • Reduce Reduce a a fraction fraction to to its its simplest simplest form form (NSW (NSW Stage Stage 4)4)

• • Express Express improper fractimproper fractions as ions as mixed mixed numerals numerals and and vice-versa vice-versa (NSW Sta(NSW Stage ge 4)4)

22   Ordering fractionsOrdering fractions   7NA152 7NA152 U U F F CC

33   Adding and subtracting fractionsAdding and subtracting fractions   7NA153 7NA153 U U F F CC

44   Adding and subtracting mixed numeralsAdding and subtracting mixed numerals   7NA153 7NA153 U U F F CC

55   Fraction of a quantityFraction of a quantity   6NA127 6NA127 U U F F CC
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66   Multiplying fractionsMultiplying fractions   7NA154 7NA154 U U F F R R CC

77   Dividing fractionsDividing fractions   7NA154 7NA154 U U F F R R CC

88   Fraction problemsFraction problems   7NA154 7NA154 F F PS PS CC

99   Fractions and the calculatorFractions and the calculator   7NA154 7NA154 F F PSPS

1010   Percentages, fractions and decimalsPercentages, fractions and decimals   7NA157 7NA157 U U F F CC

1111   Percentage of a quantityPercentage of a quantity   7NA158 7NA158 U U F F CC

1212   Expressing quantities as fractions and percentagesExpressing quantities as fractions and percentages   7NA155, 7NA155, 7NA158 7NA158 U U F F CC

1313   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Integers, Whole numbers, Algebra and : Integers, Whole numbers, Algebra and equations, Decimals, Analysing data, Probability, Ratios, rates and equations, Decimals, Analysing data, Probability, Ratios, rates and timetime

Year 8 Year 8 : Working with numbers, Algebra, Fractions and percentages, Investigating data, Equations, Probability, Ratios,: Working with numbers, Algebra, Fractions and percentages, Investigating data, Equations, Probability, Ratios,
rates and timerates and time

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Learning the concepts, notations and Learning the concepts, notations and operations of fractionsoperations of fractions

and percentagesand percentages  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying appropriate fraction and percentage skills to Applying appropriate fraction and percentage skills to different situationsdifferent situations  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Solving a variety of real-life problems using Solving a variety of real-life problems using
fractionsfractions

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Generalising the rules for multiplying and dividingGeneralising the rules for multiplying and dividing
fractionsfractions

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using the notations and terminology of Using the notations and terminology of fractions,fractions,
decimals and percentagesdecimals and percentages  

Extension ideasExtension ideas

• • History of History of fractions, fractions fractions, fractions in ancient in ancient number sysnumber systems, continued tems, continued fractionsfractions

• • Percentage increaPercentage increase and decrease and decrease, GST, discouse, GST, discounts, profit ants, profit and loss, innd loss, interest, the unterest, the unitary method (Year itary method (Year 8)8)

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: Cuisenaire rods; pattern blocks; newspaper cuttings of : Cuisenaire rods; pattern blocks; newspaper cuttings of applications of percentages, for example interestapplications of percentages, for example interest
rates, statistical yearbooks and opinion polls; calculators and rates, statistical yearbooks and opinion polls; calculators and spreadsheets.spreadsheets.

• • Some sSome students mtudents may have ay have trouble seeitrouble seeing why, ng why, for examfor example,ple, 1 1 11

3 3 55
>> , since 3 < 5., since 3 < 5.

• • Use the Use the Worksheet ‘Pop stick Worksheet ‘Pop stick calculator’ to mcalculator’ to make ‘icy-pole ake ‘icy-pole stick’ calculators stick’ calculators for fractions.for fractions.

• • Learn the Learn the decimal and decimal and percentage equivalpercentage equivalents of ents of commonly-used fraccommonly-used fractions.tions.

• • Spend considerable timSpend considerable time revising equivalent fe revising equivalent fractions and simractions and simplifying fractions, because suplifying fractions, because success in this ccess in this topic hingestopic hinges
upon mastery of these basic skills.upon mastery of these basic skills.
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• • Applications of Applications of fractions: adding fractions: adding fractions of fractions of an hour for paan hour for payroll calculations, yroll calculations, multiplying for overtimmultiplying for overtime, fractions ofe, fractions of
ingredients in a cooking recipe, and converting recipes for different sized serves.ingredients in a cooking recipe, and converting recipes for different sized serves.

• • Show that Show that multiplication of multiplication of fractions is fractions is easier if easier if simplification occurs simplification occurs first.first.

• • Why is Why is division by division by a fraction a fraction equivalent to equivalent to multiplication by multiplication by its reciprocal?its reciprocal?

• • Students were Students were introduced to the introduced to the concept of concept of a percentage a percentage in Years 5–6.in Years 5–6.

• • Students can mStudents can make a collage of nake a collage of newspaper clippings on ewspaper clippings on the applications of the applications of percentages. Examine apercentages. Examine an advertising claimn advertising claim
that uses percentages.that uses percentages.

 Assessment ideas Assessment ideas

• • Poster showing Poster showing applications of fapplications of fractions and percenractions and percentages, or thtages, or the history of e history of fractions and fractions and percentagespercentages

• • Writing Writing activities activities involving involving fraction fraction storiesstories

• • Open-ended quOpen-ended questions, for estions, for example: ‘Find example: ‘Find two fractions two fractions whose product whose product isis 44

55
.’.’

TechnologyTechnology

Use spreadsheets to convert fractions to decimals and Use spreadsheets to convert fractions to decimals and percentages.percentages.

LanguageLanguage

• • From the NSW syFrom the NSW syllabus, under ‘Fractions, Dellabus, under ‘Fractions, Decimals and Percentagcimals and Percentages’: ‘The word fraction comes’: ‘The word fraction comes from the Latines from the Latin
wordword frangere, frangere, meaning “to break”.’ meaning “to break”.’

• • Fractions Fractions of of the the formform aa

bb
 are actually called are actually called common fractions.common fractions. Decimals, percentages and ratios are  Decimals, percentages and ratios are other types ofother types of

fractions.fractions.

• The• The reciprocalreciprocal of a number is the value which if multiplied b of a number is the value which if multiplied by that number gives the product of 1. What is they that number gives the product of 1. What is the
everyday meaning of the word ‘reciprocal’?everyday meaning of the word ‘reciprocal’?

• • The The wordword cent cent  comes from the Latin comes from the Latin centumcentum meaning ‘one hundred’, so meaning ‘one hundred’, so per cent  per cent  means ‘out of one hundred’. The % means ‘out of one hundred’. The %
symbol is a modified form of ‘symbol is a modified form of ‘

100100
’.’.
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5 5 AlAlgebra agebra and equationd equationsns
Time:Time: 3 weeks (Term 2, Weeks 4–6) 3 weeks (Term 2, Weeks 4–6) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 5, page 170, Chapter 5, page 170

NSW/Australian Curriculum reference: Number and AlgebraNSW/Australian Curriculum reference: Number and Algebra

Computation with Integers/Number and place valueComputation with Integers/Number and place value

• • Apply the Apply the associative, commassociative, commutative and distribuutative and distributive laws tive laws to aid mental to aid mental and written and written computation (7NA151)computation (7NA151)

Algebraic Techniques 1 and 2/Patterns and algebraAlgebraic Techniques 1 and 2/Patterns and algebra

• • Introduce the Introduce the concept of vconcept of variables as ariables as a way of a way of representing numbers urepresenting numbers using letters sing letters (7NA175)(7NA175)

• • Create algebraic eCreate algebraic expressions and evxpressions and evaluate them by sualuate them by substituting a given valubstituting a given value for each variable (7NAe for each variable (7NA176)176)

• • Extend and Extend and apply the lawapply the laws and properties s and properties of arithmetic to of arithmetic to algebraic terms algebraic terms and expressions and expressions (7NA177)(7NA177)

Equations/Linear and non-linear relationshipsEquations/Linear and non-linear relationships

• • Solve Solve simple simple linear linear equations equations (7NA179)(7NA179)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematiccts mathematical ideas al ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols
•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-8NAMA4-8NA   generalises generalises number number properties properties to to operate operate with with algebraic algebraic expressionsexpressions

•• MA4-10NAMA4-10NA   uses uses algebraic algebraic techniques techniques to solve to solve simple linsimple linear and ear and quadratic equadratic equationsquations

IntroductionIntroduction

Algebraic rules and procedures often appear meaningless to students if we do not take their level of mental developmentAlgebraic rules and procedures often appear meaningless to students if we do not take their level of mental development
into account. The Australian Curriculum introduces algebra to Year 7 by generalising number laws and patterns,into account. The Australian Curriculum introduces algebra to Year 7 by generalising number laws and patterns,
especially the commutative, associative and distributive laws of arithmetic. This topic covers elementary algebraicespecially the commutative, associative and distributive laws of arithmetic. This topic covers elementary algebraic
concepts, such as variables, algebraic abbreviations and substitution. Students are also introduced briefly to simpleconcepts, such as variables, algebraic abbreviations and substitution. Students are also introduced briefly to simple

equations and three methods of solution: ‘guess, check and improve’, balancing, and backtracking. The next algebraequations and three methods of solution: ‘guess, check and improve’, balancing, and backtracking. The next algebra
topic, in Year 8, will cover more formal algebraic operations.topic, in Year 8, will cover more formal algebraic operations.

ContentContent

11   The laws of arithmeticThe laws of arithmetic 7NA1517NA151   U F R CU F R C

• • Understand that Understand that arithmetic laws arithmetic laws provide powerful wprovide powerful ways of ays of describing and describing and simplifying calculations simplifying calculations and thatand that
using these laws leads to the generality of algebrausing these laws leads to the generality of algebra

22   The distributive lawThe distributive law 7NA1517NA151   U F R CU F R C

33   VariablesVariables 7NA175, 7NA1777NA175, 7NA177   U F R CU F R C

• • Recognise Recognise and and use use equivalent equivalent algebraic algebraic expressions expressions (NSW (NSW Stage Stage 4)4)

44   From words to algebraic expressionsFrom words to algebraic expressions 7NA1777NA177   U F PS R CU F PS R C

• • Move fMove fluently betwluently between algebraic een algebraic and wand word representations ord representations as descas descriptions of riptions of the samthe same situatione situation

55   SubstitutionSubstitution 7NA1767NA176   U F PS CU F PS C

66   EquationsEquations 7NA1797NA179   U F R CU F R C
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77   One-step equationsOne-step equations 7NA1797NA179   U F RU F R

88   Two-step equationsTwo-step equations 7NA1797NA179   U F RU F R

99   Equation problemsEquation problems 7NA1797NA179   F PS R CF PS R C

• • Solve Solve real-life real-life problems problems by by using using pronumerals pronumerals to to represent represent unknownsunknowns

1010   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Integers, Whole numbers: Integers, Whole numbers

Year 8 Year 8 : Algebra, Equations, Graphing linear equations: Algebra, Equations, Graphing linear equations

Proficiency strands/working mathematicallyProficiency strands/working mathematically

•• U =U =  Understanding (knowing and relating maths):Understanding (knowing and relating maths): Learning algebraic concepts and operations Learning algebraic concepts and operations

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying algebra effectively to  Applying algebra effectively to describe general rules and solve equations anddescribe general rules and solve equations and
 problems problems

•• PS =PS =  Problem solving (modelling and investigating with maths):Problem solving (modelling and investigating with maths): Using equations to model and solve a problem Using equations to model and solve a problem

•• R =R =  Reasoning (generalising and proving with maths):Reasoning (generalising and proving with maths): Using algebra to describe general rules about operations Using algebra to describe general rules about operations

with numbers, analysing the logic behind with numbers, analysing the logic behind methods of solving equationsmethods of solving equations

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Understanding the concept of a variable Understanding the concept of a variable and algebraicand algebraic
notation to generalise rulesnotation to generalise rules  and equationsand equations  

Extension ideasExtension ideas

• • History History of of algebraalgebra

• • The The formal formal laws laws of of arithmeticarithmetic

• • Adding Adding and subtracand subtracting like ting like terms, multiplying terms, multiplying and dividing and dividing termsterms

• • Graphical Graphical solutions solutions of of equationsequations

• • Substitution Substitution involving involving harder harder expressions expressions and fand formulasormulas

• • Equations Equations and and formulasformulas

• • Harder equations, Harder equations, for example thfor example those with vose with variables on both ariables on both sides, with sides, with grouping symbols, grouping symbols, withwith x x
22 or or 11

22
  

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: counters, cubes, cups, blocks, envelopes, two-pan : counters, cubes, cups, blocks, envelopes, two-pan scales and other concrete materials for scales and other concrete materials for modellingmodelling
variables in equationsvariables in equations

• • Algebra can be Algebra can be a difficult topic for sta difficult topic for students to understand. Speudents to understand. Spend time developing nd time developing each skill before moving each skill before moving on;on;
 practise and revise often. practise and revise often.

• • Aim to teach Aim to teach this topic at an this topic at an elementary level suitable elementary level suitable for the ability of yfor the ability of your class. Keep eour class. Keep examples simple at xamples simple at Year 7Year 7
level. Avoid the temptation to jump into more formal and complex algebraic operations and equations, such aslevel. Avoid the temptation to jump into more formal and complex algebraic operations and equations, such as
collecting like terms, expanding and factorising (collecting like terms, expanding and factorising (Year 8), unless your students are Year 8), unless your students are advanced.advanced.

• • Stress that Stress that a variable does a variable does not stand for not stand for an object an object but for thebut for the number number  of objects. Demonstrate the usefulness and of objects. Demonstrate the usefulness and
 power of variables in formulas, such  power of variables in formulas, such as the formulas for the perimeter of a square anas the formulas for the perimeter of a square and rectangle.d rectangle.
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• • Even if we do nEven if we do not know the value ot know the value of a variable or teof a variable or term, we can still crm, we can still collect them. For example, ollect them. For example, ‘3 lots of‘3 lots of x x plus 4 lots plus 4 lots
ofof x x equals 7 lots of equals 7 lots of x x’.’.

• • Determine and Determine and justify whether a justify whether a simplified or equsimplified or equivalent expression ivalent expression is correct by is correct by substituting a substituting a number.number.

• • Stress that the Stress that the goal of solving an goal of solving an equation is to hequation is to have the variable on itave the variable on its own on the s own on the left-hand side of the left-hand side of the equation andequation and
the value on the right-hand side.the value on the right-hand side.

• • The balancing anThe balancing and backtracking methods d backtracking methods of solving equations of solving equations are quite similar whare quite similar when written algebraically; en written algebraically; thethedifference is in their models (and explanation).difference is in their models (and explanation).

• • The process of The process of ‘undoing’ (backtracking) or balan‘undoing’ (backtracking) or balancing needs to be cing needs to be explained and reinexplained and reinforced early. Use a forced early. Use a ‘putting on‘putting on
socks and shoes’ analogy to explain why ‘undoing’ an equation must be performed in precise reverse order. Wesocks and shoes’ analogy to explain why ‘undoing’ an equation must be performed in precise reverse order. We
‘undo’ the last thing first.‘undo’ the last thing first.

• • When solving When solving a word problem, a word problem, identify the unidentify the unknown quantity aknown quantity and give it nd give it a name, sa name, such asuch as x x. After solving, check that. After solving, check that
the solution sounds reasonable.the solution sounds reasonable.

 Assessment ideas Assessment ideas

• • Research Research assignment or posassignment or poster on the ter on the laws of alaws of arithmetic, the hisrithmetic, the history/meaning of algebratory/meaning of algebra

• • Writing activity Writing activity on the uson the use of variables e of variables or the method(s) or the method(s) of solving aof solving an equationn equation

TechnologyTechnology

Spreadsheets, graphics calculators and GeoGebra can be used in substitution and ‘guess, check and improve’ solutionsSpreadsheets, graphics calculators and GeoGebra can be used in substitution and ‘guess, check and improve’ solutions
for equations. CAS (computer algebra systems) calculators can be used to simplify expressions, evaluate expressionsfor equations. CAS (computer algebra systems) calculators can be used to simplify expressions, evaluate expressions
and solve equations.and solve equations.

LanguageLanguage

••  Algebra Algebra comes from the Arabic word ‘al-jabr’, meaning ‘restoration’ or the process of adding the same amount to comes from the Arabic word ‘al-jabr’, meaning ‘restoration’ or the process of adding the same amount to
 both sides of an equation. In 825 CE, the A both sides of an equation. In 825 CE, the Arabic mathematician al-Khwarizmi wrabic mathematician al-Khwarizmi wrote a book calledrote a book called Hisab al-jabr Hisab al-jabr

w’al-muqabalaw’al-muqabala ( (The science of equationsThe science of equations).).

•• CommutativeCommutative comes from ‘commute’,  comes from ‘commute’, which means travelling between two places, and which means travelling between two places, and the commutative laws involvethe commutative laws involve
operating with two numbers in any order.operating with two numbers in any order.

••  Associative Associative comes from ‘association’, which means a partnership or union, and the associative laws involve operating comes from ‘association’, which means a partnership or union, and the associative laws involve operating
with three or more numbers in any order.with three or more numbers in any order.

••  Distributive Distributive comes from ‘distribute’, which means to spread out, and the distributive law involves spreading out a comes from ‘distribute’, which means to spread out, and the distributive law involves spreading out a
difficult multiplication across two simpler difficult multiplication across two simpler multiplications.multiplications.

•• VariableVariable means ‘can be changed’; means ‘can be changed’; pronumeral pronumeral means ‘stands for a numeral’; means ‘stands for a numeral’; substitutesubstitute: means ‘replace’ (as in: means ‘replace’ (as in
 basketball); basketball); evaluateevaluate means ‘to find the value of’; means ‘to find the value of’; simplifysimplify means ‘write in shortest, reduced form’; means ‘write in shortest, reduced form’; expressionexpression refers refers
to a ‘phrase’ involving terms and arithmetic operations, such as 2to a ‘phrase’ involving terms and arithmetic operations, such as 2aa + 5; + 5; equationequation refers to a  refers to a mathematical ‘sentence’mathematical ‘sentence’
involving an expression and an equals sign, such involving an expression and an equals sign, such as 2as 2aa + 5 = 13. + 5 = 13.

• • Encourage students Encourage students to set out their equato set out their equations neatly with equaltions neatly with equals signs alignes signs aligned in the same d in the same column.column.
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6 6 GeGeomometryetry
Time:Time: 3 weeks (Term 2, Weeks 7–9) 3 weeks (Term 2, Weeks 7–9) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 6, page 206, Chapter 6, page 206

NSW/Australian Curriculum references: Measurement and NSW/Australian Curriculum references: Measurement and GeometryGeometry

Two-dimensional Space 2/Location and transformationTwo-dimensional Space 2/Location and transformation

• • Investigate combinations Investigate combinations of translations, reflections of translations, reflections and rotations, with and rotations, with and without the use and without the use of digital technologiesof digital technologies
(6MG142)(6MG142)

Properties of Geometrical Figures 1/Geometric reasoningProperties of Geometrical Figures 1/Geometric reasoning

• • Classify triangles Classify triangles according to theaccording to their side and ir side and angle properties angle properties and describe and describe quadrilaterals (7MG165)quadrilaterals (7MG165)

• • Demonstrate that thDemonstrate that the angle sum of a e angle sum of a triangle is 180° and utriangle is 180° and use this to find se this to find the angle sum of the angle sum of a quadrilateral (7MG166)a quadrilateral (7MG166)

Properties of Geometrical Figures 1/Location and transformationProperties of Geometrical Figures 1/Location and transformation

• • Describe translationsDescribe translations, reflections in an , reflections in an axis, and rotations of maxis, and rotations of multiples of 90° on ultiples of 90° on the Cartesian plane the Cartesian plane usingusing
coordinates. Identify line and rotational symmetries. (7MG181)coordinates. Identify line and rotational symmetries. (7MG181)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connand connects mathemaects mathematical ideas tical ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-17MGMA4-17MG   classifies, desclassifies, describes and uses cribes and uses the properties of triangles the properties of triangles and quadrilaterals, and and quadrilaterals, and determines congruentdetermines congruent
triangles to find unknown lengths and triangles to find unknown lengths and anglesangles

IntroductionIntroduction

This topic revises and extends transformation and symmetry concepts before introducing geometrical terminologyThis topic revises and extends transformation and symmetry concepts before introducing geometrical terminology
and properties associated with triangles and quadrilaterals. While students have conducted some exploratory work withand properties associated with triangles and quadrilaterals. While students have conducted some exploratory work with
two-dimensional figures in primary school, in this topic they begin examining some more formal definitions andtwo-dimensional figures in primary school, in this topic they begin examining some more formal definitions and
 properties, including angle sums. properties, including angle sums.

ContentContent

11   TransformationsTransformations 6MG1426MG142   U CU C

22   Composite transformationsComposite transformations 6MG142, 7MG1816MG142, 7MG181   U F R CU F R C

• • Describe patterns Describe patterns and investigate and investigate different ways different ways to produce thto produce the same e same transformational changestransformational changes, such , such as usingas using
two successive reflections to provide the same two successive reflections to provide the same result as a translationresult as a translation

33   Line symmetryLine symmetry 7MG1817MG181   U FU F

44   Rotational symmetryRotational symmetry 7MG1817MG181   U FU F

55   Classifying trianglesClassifying triangles 7MG1657MG165   U F R CU F R C

66   Angle sum of a triangleAngle sum of a triangle 7MG1667MG166   U F PS RU F PS R

77   Exterior angle of a triangleExterior angle of a triangle 7MG1667MG166   U F PS RU F PS R

88   Classifying quadrilateralsClassifying quadrilaterals 7MG1657MG165   U F R CU F R C
• • Describe Describe squares, squares, rectangles, rectangles, rhombuses, rhombuses, parallelograms, parallelograms, kites kites and and trapeziumstrapeziums
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99   Angle sum of a quadrilateralAngle sum of a quadrilateral 7MG1667MG166   U F PS RU F PS R

1010   Properties of quadrilateralsProperties of quadrilaterals 7MG1657MG165   U F R CU F R C

1111   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Angles, The number plane: Angles, The number plane
Year 8 Year 8 : Pythagoras’ theorem, Geometry, Area and volume, Congruent figures: Pythagoras’ theorem, Geometry, Area and volume, Congruent figures

Proficiency strands/working mathematicallyProficiency strands/working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Learning geometrical concepts, definitions, terminology andLearning geometrical concepts, definitions, terminology and
notationnotation  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying correct procedures, language and notation to solve Applying correct procedures, language and notation to solve geometrical problemsgeometrical problems

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Find unknown angles in geometrical problems Find unknown angles in geometrical problems

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Using logic and reasoning to explore and deduceUsing logic and reasoning to explore and deduce
geometrical ideas and propertiesgeometrical ideas and properties

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using the terminology of trUsing the terminology of transformations, triangles,ansformations, triangles,

quadrilaterals and their propertiesquadrilaterals and their properties  

Extension ideasExtension ideas

• • Investigate Investigate the the history history of of geometry, geometry, EuclidEuclid

• • Explore Explore tangrams, tangrams, polyominoes, polyominoes, tessellations, tessellations, Escher Escher artart

• • Convex Convex versus versus non-convex non-convex quadrilaterals quadrilaterals (Year (Year 8)8)

• • Angle sum of a Angle sum of a polygon, inclusive properties polygon, inclusive properties of quadrilaterals (for examof quadrilaterals (for example, a square is ple, a square is a special type of a special type of rectangle)rectangle)
(Year 9)(Year 9)

• • From the NSW syFrom the NSW syllabus, under ‘Properties of Gllabus, under ‘Properties of Geometrical Figures 1’: ‘eometrical Figures 1’: ‘Students who recognisStudents who recognise class inclusivity e class inclusivity andand
minimum requirements for definitions may address this Stage 4 outcome concurrently with Stage 5 Space andminimum requirements for definitions may address this Stage 4 outcome concurrently with Stage 5 Space and
Geometry outcomes, where properties of triangles and quadrilaterals are deduced from formal definitions.’ ForGeometry outcomes, where properties of triangles and quadrilaterals are deduced from formal definitions.’ For

example, is a rhombus a trexample, is a rhombus a trapezium?apezium?
• • Deductive gDeductive geometry problems eometry problems involving properties involving properties of triangles of triangles and quadrilateralsand quadrilaterals

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: ruler, set squares, compasses, protractors, : ruler, set squares, compasses, protractors, paper and scissors, charts and posterspaper and scissors, charts and posters

• • From the NSW syFrom the NSW syllabus, under ‘Properties of Gellabus, under ‘Properties of Geometrical Figures 1’: ‘Aometrical Figures 1’: ‘At this Stage, the t this Stage, the treatment of triangles treatment of triangles andand
quadrilaterals is still informal, with students consolidating tquadrilaterals is still informal, with students consolidating their understandings of different trheir understandings of different triangles andiangles and
quadrilaterals and being able to identify them from their properties.’ A range of examples of the quadrilaterals and being able to identify them from their properties.’ A range of examples of the various triangles andvarious triangles and
quadrilaterals should be given, including quadrilaterals containing a quadrilaterals should be given, including quadrilaterals containing a reflex angle and figures reflex angle and figures presented in differentpresented in different
orientations.orientations.

• • Proving properties Proving properties of quadrilaterals of quadrilaterals by congruent by congruent triangles will triangles will occur in the occur in the Year 8 topic Year 8 topic ‘Congruent figures’‘Congruent figures’..  
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• • Give examples anGive examples and counter-examples of d counter-examples of the types of triangles the types of triangles and ask students and ask students to describe them in to describe them in their own words.their own words.
You may like to give the meaning first, then the name.You may like to give the meaning first, then the name.

• • Aim to make thiAim to make this topic as practicas topic as practical as possible. l as possible. Students should be enStudents should be encouraged to cut couraged to cut out triangles and quadrilateralout triangles and quadrilateralss
and then measure and fold them to discover their properties.and then measure and fold them to discover their properties.

• • Draw triangles Draw triangles and quadrilaterals and quadrilaterals in different in different orientations: avoid orientations: avoid horizontal biashorizontal bias..

 Assessment ideas Assessment ideas

• • Vocabulary Vocabulary testtest

• • ‘Which ‘Which quadrilateral quadrilateral am am I?’ I?’ puzzlespuzzles

• • Writing activities Writing activities or a poster or a poster summary on summary on the properties of the properties of triangles and/or triangles and/or quadrilateralsquadrilaterals  

TechnologyTechnology

There is much scope in this topic to use dynamic geometry software such as GeoGebra. The Internet is full of dynamicThere is much scope in this topic to use dynamic geometry software such as GeoGebra. The Internet is full of dynamic
geometry animations that demonstrate the properties of geometry animations that demonstrate the properties of triangles and quadrilaterals shown in this topic.triangles and quadrilaterals shown in this topic.

LanguageLanguage

• • Use thUse the correct e correct terminology for terminology for transformations: transformations: a shape a shape is reflecteis reflectedd acrossacross oror inin a line (the line of reflection or axisa line (the line of reflection or axis
of reflection), or rotatedof reflection), or rotated aboutabout a point (the centre of rotation).a point (the centre of rotation).

• • From the NSW syFrom the NSW syllabus, under Stage 3 llabus, under Stage 3 ‘Two-dimensional Space 1’: ‘A ‘Two-dimensional Space 1’: ‘A shape is saishape is said to have rotational symd to have rotational symmetry if ametry if a
tracing of the shape matches it after the tracing is rotated part of a full tracing of the shape matches it after the tracing is rotated part of a full turn.’turn.’

••  Equilateral Equilateral comes from the Latin comes from the Latin aequus latusaequus latus, meaning ‘equal side’,, meaning ‘equal side’, isoscelesisosceles comes from the Greekcomes from the Greek isos skelosisos skelos,,
meaning ‘equal legs,’ andmeaning ‘equal legs,’ and scalenescalene comes from the Greek comes from the Greek skalenos skelosskalenos skelos, meaning ‘uneven leg’., meaning ‘uneven leg’.

• • Avoid Avoid the the termterm base anglesbase angles in an isosceles triangle b in an isosceles triangle because it may be misleading. Instead, ecause it may be misleading. Instead, useuse the angles opposite thethe angles opposite the

equal sidesequal sides or or the two angles at the ends of the side that is not equal to the other sidesthe two angles at the ends of the side that is not equal to the other sides..
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7 7 DeDecicimalsmals
Time:Time: 3 weeks (Term 3, Weeks 1–3) 3 weeks (Term 3, Weeks 1–3) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 7, page 268, Chapter 7, page 268

NSW/Australian Curriculum references: Number and AlgebraNSW/Australian Curriculum references: Number and Algebra

Fractions and Decimals 1/Fractions and decimalsFractions and Decimals 1/Fractions and decimals

• • Compare, Compare, order anorder and d represent represent decimals decimals (5NA105)(5NA105)

Fractions and Decimals 2/Fractions and decimalsFractions and Decimals 2/Fractions and decimals

• • Add and subtract Add and subtract decimals, with andecimals, with and without digital technologied without digital technologies, and use ests, and use estimation and rounding to imation and rounding to check thecheck the
reasonableness of answers (6NA128)reasonableness of answers (6NA128)

• • Multiply Multiply and divide and divide decimals by decimals by powers of powers of 10 (6NA130)10 (6NA130)

Fractions, Decimals and Percentages/Real numbersFractions, Decimals and Percentages/Real numbers

• • Multiply and Multiply and divide fractions divide fractions and decimals and decimals using efficient wusing efficient written strategies ritten strategies and digital teand digital technologies (7NA154)chnologies (7NA154)

• • Round decimRound decimals to als to a specified a specified number of number of decimal placedecimal places (7NA156)s (7NA156)

• • Connect fractionsConnect fractions, decimals , decimals and percentages and percentages and carry out and carry out simple conversions simple conversions (7NA157)(7NA157)

• • Investigate Investigate terminating terminating and and recurring recurring decimals decimals (8NA184)(8NA184)

 NSW Stage 4 outcomes NSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematicacts mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-5NAMA4-5NA   operates operates with with fractions, fractions, decimals decimals and and percentagespercentages

IntroductionIntroduction

Since the introduction of the metric system and computer technology, decimals have replaced the common fraction asSince the introduction of the metric system and computer technology, decimals have replaced the common fraction as
the convention for representing parts of whole numbers. The algorithms from primary school for operating with wholethe convention for representing parts of whole numbers. The algorithms from primary school for operating with whole

numbers are now extended to decimals. The first part of this topic revises decimal skills from primary school so, for anumbers are now extended to decimals. The first part of this topic revises decimal skills from primary school so, for amore advanced Year 7 class, this may be revised briefly and/or using a class assignment. Estimation skills and mentalmore advanced Year 7 class, this may be revised briefly and/or using a class assignment. Estimation skills and mental
computation strategies should be promoted and computation strategies should be promoted and reinforced regularly.reinforced regularly.

ContentContent

11   Ordering decimalsOrdering decimals 5NA1055NA105   U F CU F C

22   Decimals and fractionsDecimals and fractions 7NA1577NA157   U F CU F C

• • Convert Convert terminating terminating decimals decimals to to fractionsfractions

33   Adding and subtracting decimalsAdding and subtracting decimals 6NA1286NA128   U F PS CU F PS C

44   Multiplying and dividing decimals by powers of 10Multiplying and dividing decimals by powers of 10 6NA1306NA130   U F CU F C

55   Multiplying decimals by estimatingMultiplying decimals by estimating 7NA1547NA154   U FU F

66   Multiplying decimalsMultiplying decimals 7NA1547NA154   U F CU F C
77   Dividing decimals by whole numbersDividing decimals by whole numbers 7NA1547NA154   U F PS RU F PS R
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88   Dividing decimalsDividing decimals 7NA1547NA154   U F PS R CU F PS R C

99   Terminating and recurring decimalsTerminating and recurring decimals 7NA157, 8NA1847NA157, 8NA184   U F R CU F R C

1010   Rounding decimalsRounding decimals 7NA1567NA156   U F PS CU F PS C

1111   Decimal problemsDecimal problems 7NA1547NA154   F PS CF PS C

1212   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Whole numbers, Fractions and percentages, Area and volume, Analysing data, Probability, Ratios, rates and: Whole numbers, Fractions and percentages, Area and volume, Analysing data, Probability, Ratios, rates and
timetime

Year 8 Year 8 : Pythagoras’ theorem, Working with numbers, Fractions and percentages, Investigating data, Probability, Ratios,: Pythagoras’ theorem, Working with numbers, Fractions and percentages, Investigating data, Probability, Ratios,
rates and timerates and time

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Understanding decimal concepts, operations and terminologyUnderstanding decimal concepts, operations and terminology  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying appropriate techniques and operations with decimals for Applying appropriate techniques and operations with decimals for differentdifferent
situationssituations  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Solving real-life problems using  Solving real-life problems using decimaldecimaloperationsoperations

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Understanding the logic behind decimal multiplication andUnderstanding the logic behind decimal multiplication and
division; observing general patterns in terminating division; observing general patterns in terminating and recurring decimalsand recurring decimals

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using the language and notation of terminating andUsing the language and notation of terminating and
recurring decimalsrecurring decimals  

Extension ideasExtension ideas

• • Investigate Investigate patterns patterns in the in the recurring decimrecurring decimals of als of fraction familiesfraction families

• • Investigate Investigate the the value value of of 0.0. 99

..
. Is it really equal to 1?. Is it really equal to 1?

• • How are How are decimals written decimals written in other numin other number systems? How ber systems? How are decimals are decimals used in used in scientific notation?scientific notation?

• • Converting Converting recurring decimarecurring decimals to ls to fractions fractions (Year 9, (Year 9, Stage Stage 5.3)5.3)

Teaching notes and ideasTeaching notes and ideas

• • In primary school, sIn primary school, students learn to wtudents learn to write, order, add and subtract rite, order, add and subtract decimals, multiply decimals, multiply and divide decimals and divide decimals by anyby any
number from 2 to 9 and powers of 10 (number from 2 to 9 and powers of 10 (terminating decimal answers only), and multiply decimals by two-digitterminating decimal answers only), and multiply decimals by two-digit
numbers.numbers.

• • Investigate the DInvestigate the Dewey classification sysewey classification system for classifying booktem for classifying books, as an s, as an application of ordering decapplication of ordering decimals. See theimals. See the
Worksheet ‘Dewey decimals’.Worksheet ‘Dewey decimals’.  

• • Decimals can Decimals can be ordered by combe ordered by comparing digits in the sparing digits in the same decimal place. Aame decimal place. Ask students to sk students to sort athletic distansort athletic distances/timesces/times
and place them in order.and place them in order.

• • For operations For operations with decimwith decimals, encouals, encourage students rage students to estimate to estimate answers answers first.first.

• • Applications of Applications of decimals: shopping, decimals: shopping, buying fruit, meatbuying fruit, meat, petrol; calcula, petrol; calculating wages; cting wages; car odometers ar odometers (tenths of a(tenths of a
kilometre); stopwatches.kilometre); stopwatches.
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• • Some Some decimals decimals areare neither neither  terminating nor recurring. Their digits run endlessly, but without repeating. For example, terminating nor recurring. Their digits run endlessly, but without repeating. For example,

22  = 1.4142135 … and = 1.4142135 … and π  π   = 3.1415926 … = 3.1415926 …

• • Rounding may be Rounding may be introduced by examining introduced by examining examples of rounding to examples of rounding to the nearest dollar, ththe nearest dollar, the nearest cent, e nearest cent, the nearestthe nearest
5 cents, the nearest centimetre or the nearest whole number. One-cent and two-cent coins were phased out in5 cents, the nearest centimetre or the nearest whole number. One-cent and two-cent coins were phased out in
Australia in 1990.Australia in 1990.

• • When teaching When teaching rounding, include more rounding, include more difficult examples, difficult examples, such as such as rounding 4.8971 to rounding 4.8971 to two decimal two decimal places.places.

 Assessment ideas Assessment ideas

• • Topic Topic assignmentassignment

TechnologyTechnology

Students may investigate the FIX mode on a calculator or the ‘Format cell’ function on a spreadsheet for roundingStudents may investigate the FIX mode on a calculator or the ‘Format cell’ function on a spreadsheet for rounding
decimals. Students can use the spreadsheet to order decimals and can explore converting fractions to terminating anddecimals. Students can use the spreadsheet to order decimals and can explore converting fractions to terminating and
recurring decimals.recurring decimals.

LanguageLanguage

•• decideci means tenth (for example, means tenth (for example, decidecimate,mate, decidecimetre,metre, decideci bel). The word bel). The word decimaldecimal when used to  when used to describe fractions isdescribe fractions isactually short for ‘decimal fraction’.actually short for ‘decimal fraction’.

• • An anagram An anagram of ‘A Dof ‘A DECIMAL POINT’ ECIMAL POINT’ is ‘I’M is ‘I’M A DOT A DOT IN PLACE’.IN PLACE’.

• • From the NSW syFrom the NSW syllabus, under Stage 3 llabus, under Stage 3 ‘Fractions and Decima‘Fractions and Decimals 2’: ‘The decimal 1.12 ls 2’: ‘The decimal 1.12 is read “one is read “one point one two”point one two”
and not “one point twelve”.’and not “one point twelve”.’

•• TerminatingTerminating means ‘stopping’; means ‘stopping’; recurringrecurring means ‘repeating’. means ‘repeating’.

• • Note the different wNote the different ways rounding is desays rounding is described: ‘Approximate’, ‘Write cribed: ‘Approximate’, ‘Write correct to’, ‘to two decimcorrect to’, ‘to two decimal places’, ‘to theal places’, ‘to the
nearest hundredth’.nearest hundredth’.

• • As with large nAs with large numbers, when writing long umbers, when writing long decimals leave a decimals leave a space after evespace after every three digits (for examry three digits (for example,ple,
3.141 592 65).3.141 592 65).
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8 Area 8 Area aand nd vovolumlumee
Time:Time: 3 weeks (Term 3, Weeks 4–6) 3 weeks (Term 3, Weeks 4–6) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 8, page 302, Chapter 8, page 302

NSW/Australian Curriculum references: Number and AlgebraNSW/Australian Curriculum references: Number and Algebra

Area 1/Using units of measurementArea 1/Using units of measurement

• • Calculate the Calculate the perimeter and area perimeter and area of rectangles of rectangles using familiar meusing familiar metric units (5MG109)tric units (5MG109)

Length 2/Using units of measurementLength 2/Using units of measurement

• • Connect Connect decimal decimal representations representations to the to the metric symetric system (6MG135)stem (6MG135)

• • Convert betwConvert between common een common metric units metric units of length, of length, mass anmass and capacity d capacity (6MG136)(6MG136)

Volume and Capacity 2/Using units of Volume and Capacity 2/Using units of measurementmeasurement

• • Connect vConnect volume and olume and capacity and capacity and their units their units of measuremof measurement (6MG138)ent (6MG138)

Area/Using units of measurementArea/Using units of measurement

• • Establish the formulas Establish the formulas for areas of rectangfor areas of rectangles, triangles and les, triangles and parallelograms and use parallelograms and use these in problem sthese in problem solvingolving
(7MG159)(7MG159)

Volume/Using units of measurementVolume/Using units of measurement

• • Calculate Calculate volumes volumes of of rectangular rectangular prisms prisms (7MG160)(7MG160)

• • Choose appropriate unChoose appropriate units of measuremenits of measurement for area and volume t for area and volume and convert from and convert from one unit to another (8MG195)one unit to another (8MG195)

Volume/ShapeVolume/Shape

• • Draw different Draw different views of views of prisms and sprisms and solids formed from olids formed from combinations of prismcombinations of prisms (7MG161)s (7MG161)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematicacts mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-12MGMA4-12MG calculates the perimeters of plane shapes and calculates the perimeters of plane shapes and the circumferences of circlesthe circumferences of circles

•• MA4-13MGMA4-13MG uses formulas to calculate the areas of quadrilaterals and circles, and converts between units of areauses formulas to calculate the areas of quadrilaterals and circles, and converts between units of area

•• MA4-14MGMA4-14MG uses formulas to calculate the volumes of prisms and cylinders, and converts between units of volumeuses formulas to calculate the volumes of prisms and cylinders, and converts between units of volume

IntroductionIntroduction

In this Measurement topic, perimeter, area and volume concepts are revised and extended. The emphasis is uponIn this Measurement topic, perimeter, area and volume concepts are revised and extended. The emphasis is upon
understanding the meaning of each concept and the decimal relationships between their units. This topic could be partlyunderstanding the meaning of each concept and the decimal relationships between their units. This topic could be partly
assessed by a practical test. Note that assessed by a practical test. Note that this topic also ties Measurement with Geometry (this topic also ties Measurement with Geometry (prisms) and Algebra (formulas).prisms) and Algebra (formulas).

ContentContent

11   The metric systemThe metric system 6MG135, 6MG1366MG135, 6MG136   U F CU F C

• • Recognise Recognise the the significance significance of the of the metric metric prefixes prefixes in unin units its of measuof measurementrement

• • Identify and Identify and use the cuse the correct operations worrect operations when converting uhen converting units, including mnits, including millimetres, centimetres, millimetres, centimetres, metres,etres,
kilometres, milligrams, grams, kilograms, tones, millilitres, kilometres, milligrams, grams, kilograms, tones, millilitres, kilolitres and megalitreskilolitres and megalitres

22   PerimeterPerimeter 5MG1095MG109   U F PS RU F PS R
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3 3 Metric Metric units units for for areaarea   8MG195 8MG195 U U F F PS PS R R CC  

44   Area of a rectangleArea of a rectangle 7MG1597MG159   U PS RU PS R

55   Area of a triangleArea of a triangle 7MG1597MG159   U PS RU PS R

66   Area of a parallelogramArea of a parallelogram 7MG1597MG159   U PS RU PS R

77   Areas of composite shapesAreas of composite shapes 7MG1597MG159   U F PS CU F PS C

88   Drawing prismsDrawing prisms 7MG1617MG161   U F CU F C

9 9 Metric Metric units units for for volumevolume   8MG195 8MG195 U U F F PS PS R R CC  

1010   Volume of a rectangular prismVolume of a rectangular prism 7MG1607MG160   U F PS RU F PS R

1111   Volume and capacityVolume and capacity 6MG136, 6MG1386MG136, 6MG138   U F PS CU F PS C

• • Recognise Recognise that that 1 m1 mL L is is equivalent equivalent to to 1 1 cmcm33  

1212   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Algebra and equations, Geometry, Decimals, : Algebra and equations, Geometry, Decimals, Ratios, rates and timeRatios, rates and time

Year 8 Year 8 : Pythagoras’ theorem, Working with numbers, Algebra, Geometry, Area and volume, Ratios, rates and time: Pythagoras’ theorem, Working with numbers, Algebra, Geometry, Area and volume, Ratios, rates and time

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Learning measurement concepts, terminology and techniquesLearning measurement concepts, terminology and techniques  

•• F = Fluency (applying maths):F = Fluency (applying maths): Selecting correct strategies to convert betSelecting correct strategies to convert between metric units and calculate areas andween metric units and calculate areas and
volumesvolumes  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Solving problems involving measurement,Solving problems involving measurement,
 perimeter, area and volume perimeter, area and volume  

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Introducing formulas to generalise the rule for calculatingIntroducing formulas to generalise the rule for calculating
 perimeters, areas and volumes; an perimeters, areas and volumes; analyse relationships when convealyse relationships when converting between metric units for length, area andrting between metric units for length, area and
volumevolume

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Knowing and applying the names of the metric unitsKnowing and applying the names of the metric units  

Extension ideasExtension ideas

• • Research Research the history the history of measurement, of measurement, the imperial the imperial and metric and metric systemssystems

• • Pi and the circumfPi and the circumference of a circle, areaerence of a circle, areas of special qus of special quadrilaterals and circlesadrilaterals and circles, volumes of right , volumes of right prisms (8MG196,prisms (8MG196,
8MG197, 8MG198)8MG197, 8MG198)

• • Surface Surface area area of of prismsprisms

• • Investigate the relInvestigate the relationships between volume, ationships between volume, capacity and mass capacity and mass of water. Demonstrate of water. Demonstrate that one litre of water that one litre of water has ahas a
mass of 1 kg.mass of 1 kg.

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: rulers, trundle wheels, 1 cm grid paper and transparencies, centicubes, measuring containers, base 10: rulers, trundle wheels, 1 cm grid paper and transparencies, centicubes, measuring containers, base 10
 blocks, models and nets of prisms blocks, models and nets of prisms, different-shaped boxes, square dot paper, isom, different-shaped boxes, square dot paper, isometric dot paperetric dot paper

• • Demonstrate the uDemonstrate the usefulness and powesefulness and power of variables in formulasr of variables in formulas, such as the , such as the formulas for the perimeters of formulas for the perimeters of a squarea square
and rectangle.and rectangle.
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• • Areas may be Areas may be found by paper-cutting found by paper-cutting activities and grid overlayactivities and grid overlays: print out the Works: print out the Worksheet ‘1 cm grid sheet ‘1 cm grid paper’ andpaper’ and
 photocopy it onto an overhead transparen photocopy it onto an overhead transparency.cy.

• • Measure the perimMeasure the perimeters and areas eters and areas of various places of various places around the school: playaround the school: playgrounds, basketball courts, grounds, basketball courts, football fields,football fields,
or library spaces. Estimate areas of or library spaces. Estimate areas of windows, noticeboards, blackboards, desktops, postage stamps. Mark a squarewindows, noticeboards, blackboards, desktops, postage stamps. Mark a square
metre or a hectare on the school grounds.metre or a hectare on the school grounds.

• • Applications of areaApplications of area: bricks, tiling, wallpaper, : bricks, tiling, wallpaper, or carpeting. Investigaor carpeting. Investigate brick walls to dete brick walls to determine the number of termine the number of bricksbricks

 per square metre. Investigate areas  per square metre. Investigate areas of rooms, homes, or blocks of land.of rooms, homes, or blocks of land.

• • Although students Although students have calculated perimethave calculated perimeters, areas and volumers, areas and volumes of shapes es of shapes in primary school, this in primary school, this is the first timeis the first time
they deal with the algebraic formulas for doing so. This is the first application of algebra concepts (variables) fromthey deal with the algebraic formulas for doing so. This is the first application of algebra concepts (variables) from
the ‘Algebra and equations’ topic.the ‘Algebra and equations’ topic.

• • Draw Draw triangles in triangles in different orientationsdifferent orientations, and , and include obtusinclude obtuse trianglese triangles

• • Investigate alternInvestigate alternative ways ative ways of finding composite of finding composite areas: L-shape, areas: L-shape, T-shape, U-shapeT-shape, U-shape, and trapezium, and trapezium

• • Many students Many students have trouble drawing shave trouble drawing solid shapes, so olid shapes, so guidance should be guidance should be given. At this agiven. At this age, many Year 7 ge, many Year 7 studentsstudents
have difficulty visualising and drawing objects in have difficulty visualising and drawing objects in 3D, especially from different perspectives3D, especially from different perspectives

• • Compare measCompare measured volumes ured volumes with labelled with labelled capacities capacities of juice of juice packspacks

• • Students should not be Students should not be fooled into thinking that fooled into thinking that tall, thin containers hold tall, thin containers hold ‘more’ liquid than sh‘more’ liquid than short, wide containersort, wide containers

 Assessment ideas Assessment ideas

• • A practA practical tesical test for t for measuring measuring perimeter, aperimeter, area and rea and volumevolume

• • A practA practical project ical project involving involving outdoor invesoutdoor investigation or tigation or problem-solvingproblem-solving  

TechnologyTechnology

Use a spreadsheet to find the largest possible rectangle (in area) for a given perimeter (see Use a spreadsheet to find the largest possible rectangle (in area) for a given perimeter (see ‘Technology’‘Technology’ , , page 323 in the page 323 in the
textbook). Use the Internet to investigate land areas of countries or Australian states.textbook). Use the Internet to investigate land areas of countries or Australian states.

LanguageLanguage

• • Discuss Discuss the mthe meanings eanings of of the the prefixesprefixes milli, centi, kilo,milli, centi, kilo, etc. etc.

• • Note the Note the different types different types of length: height, of length: height, width, breadth, width, breadth, depth, distance, depth, distance, thickness.thickness.

• • In this In this chapter, we chapter, we have used have used the wthe word and ord and abbreviationabbreviation widthwidth ((ww) rather than) rather than breadthbreadth ( (bb)for two reasons. ‘Width’ is)for two reasons. ‘Width’ is
more commonly-understood than ‘breadth’, and the more commonly-understood than ‘breadth’, and the variablevariable bb is already used for ‘base’. is already used for ‘base’.

• • The mThe metric unit etric unit of lenof length is gth is speltspelt metre,metre, not not meter.meter. ‘Meter’ is the US spelling, or refers to a  ‘Meter’ is the US spelling, or refers to a measuring device.measuring device.

• • From Stage From Stage 4 of the 4 of the NSW syllabus NSW syllabus under ‘Area’, anunder ‘Area’, and ‘Volume’, respecd ‘Volume’, respectively: ‘The abbreviatitively: ‘The abbreviation mon m22 is read “square is read “square
metre(s)” and not “metre squared” or “metre square” … The abbreviation mmetre(s)” and not “metre squared” or “metre square” … The abbreviation m33 is read “cubic metre(s)” and not “metre is read “cubic metre(s)” and not “metre
cubed” or “metre cube”.’cubed” or “metre cube”.’

• Trivia• Trivia:: The metric unit of area called The metric unit of area called areare equals 100 m equals 100 m22 so one hect so one hectareare equals 100 ares ( equals 100 ares (hectohecto means 100). means 100).
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9 9 The The nunumbmber pler planeane
Time:Time: 3 weeks (Term 3, Weeks 7–9) 3 weeks (Term 3, Weeks 7–9) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 9, page 364, Chapter 9, page 364

NSW/Australian Curriculum references: Number and Algebra, MeasurementNSW/Australian Curriculum references: Number and Algebra, Measurement
and Geometryand Geometry

Position 1/Location and transformationPosition 1/Location and transformation

• • Use Use a grid a grid reference reference system to system to describe locadescribe locations (5Mtions (5MG113)G113)

Position 2/Location and transformationPosition 2/Location and transformation

• • Introduce the Introduce the Cartesian coordinCartesian coordinate system ate system using all using all four quadrants four quadrants (6MG143)(6MG143)

Linear Relationships/Linear and non-linear relationshipsLinear Relationships/Linear and non-linear relationships

• • Given coordinatesGiven coordinates, plot points , plot points on the Con the Cartesian plane, artesian plane, and find coordinaand find coordinates for a tes for a given point given point (7NA178)(7NA178)

Linear Relationships/Location and transformationLinear Relationships/Location and transformation

• • Describe translatiDescribe translations, reflections in an ons, reflections in an axis, and rotations of axis, and rotations of multiples of 90° on multiples of 90° on the Cartesian plane the Cartesian plane using coordinatesusing coordinates
(7MG181)(7MG181)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connecand connects mathematicats mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-11NAMA4-11NA creates and displays number patterns; graphs and analyses linear creates and displays number patterns; graphs and analyses linear relationships; and performsrelationships; and performs
transformations on the Cartesian planetransformations on the Cartesian plane  

IntroductionIntroduction

This topic revises and extends number plane and transformation concepts learned in primary school. Number planeThis topic revises and extends number plane and transformation concepts learned in primary school. Number plane
activities may be limited to locating and plotting points, rather than formal coordinate geometry. Locating position andactivities may be limited to locating and plotting points, rather than formal coordinate geometry. Locating position and
 plotting  plotting coordinates coordinates were were introduced introduced in in Years Years 3–4 3–4 while while the the four-quadrant four-quadrant number number plane plane (including (including negativenegative
coordinates) was introduced in Years 5–6. This Year 7 topic focuses on patterns found when plotting points on thecoordinates) was introduced in Years 5–6. This Year 7 topic focuses on patterns found when plotting points on the

number plane and when shapes are translated, reflected and rotated on the number plane. The Year 8 topic ‘Graphingnumber plane and when shapes are translated, reflected and rotated on the number plane. The Year 8 topic ‘Graphing
linear equations’ will examine graphs of algebraic rules on the number plane.linear equations’ will examine graphs of algebraic rules on the number plane.

ContentContent

11   Location using coordinatesLocation using coordinates   5MG113 5MG113 U U F F CC

• • find a find a place on place on a ma map or ap or in a in a directory, givdirectory, given its en its coordinates coordinates (NSW)(NSW)

22   The number planeThe number plane   6MG143, 6MG143, 7NA178 7NA178 U U F F R R CC

33   The number plane with negative numbersThe number plane with negative numbers   6MG143, 6MG143, 7NA178 7NA178 U U F F R R CC

44   Graphing tables of valuesGraphing tables of values   7NA178 7NA178 U U F F RR

• • Plot points from Plot points from an integer taan integer table of valueble of values and recogns and recognise simple patternise simple patterns, such s, such as points as points that lie on that lie on a straight a straight lineline
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55   Transformations on the number planeTransformations on the number plane   7MG181 7MG181 U U F F R R CC

• • Plot Plot and and name name the the coordinates coordinates forfor PP′ resulting from translating′ resulting from translating PP one or more times, or reflecting one or more times, or reflecting PP in either thein either the
 x x- or- or y y-axis, or rotating-axis, or rotating PP by a multiple of 90° about the or by a multiple of 90° about the origin (NSW Stage 4)igin (NSW Stage 4)

66   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Integers, Geometry: Integers, Geometry

Year 8 Year 8 : Graphing linear equations: Graphing linear equations

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Understanding the concept and terminology of Understanding the concept and terminology of grid referencesgrid references
and the number planeand the number plane  

•• F = Fluency (applying maths):F = Fluency (applying maths): Plotting and reading coordinates of locations on the number planePlotting and reading coordinates of locations on the number plane  

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Analysing general patterns found when locating aAnalysing general patterns found when locating andnd
 plotting points on the number plane and w plotting points on the number plane and when transforming shapes on the number planhen transforming shapes on the number planee

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Describing locations and transformations on theDescribing locations and transformations on the

number plane using coordinatesnumber plane using coordinates  

Extension ideasExtension ideas

• • From the NSW syFrom the NSW syllabus under ‘Linear relationshllabus under ‘Linear relationships’: ‘Descartes and ips’: ‘Descartes and Fermat used coordinates Fermat used coordinates to identify points into identify points in
terms of positive or terms of positive or zero distances from axes. Isaac Newton introduced negative zero distances from axes. Isaac Newton introduced negative values.’values.’

• • Investigate latitude Investigate latitude and longitude on and longitude on the world glthe world globe, or polar cobe, or polar coordinates on oordinates on a number a number plane.plane.

• • Graph pointsGraph points, lines , lines and curves and curves on the on the number plane number plane (Years 8–9).(Years 8–9).

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: number line, number plane or grid paper, street map and grids, Battleship games, number plane picture: number line, number plane or grid paper, street map and grids, Battleship games, number plane picture
 puzzles puzzles

• • Convert the Convert the classroom into classroom into a coordinate a coordinate system system of rows of rows and columnsand columns..

• • Stress that order is Stress that order is important with coordinates, fimportant with coordinates, for example (2, 5) is or example (2, 5) is not (5, 2). Hence not (5, 2). Hence the termthe term ordered pair.ordered pair.  

• • Note that Note that the coordinates the coordinates on a on a number plane number plane describe adescribe a point, point, not a rectangular cell as in a road map or a Battleship not a rectangular cell as in a road map or a Battleship
game.game.

 Assessment ideas Assessment ideas

• • Research Research assignment assignment or poster or poster on thon the numbee number planer plane

• • Coordinates Coordinates and/or and/or terminology terminology testtest

TechnologyTechnology

Play Battleship games on the computer. Play Battleship games on the computer. Investigate GPS and global coordinates (latitude, Investigate GPS and global coordinates (latitude, longitude).longitude).
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LanguageLanguage

• • From the NSW syFrom the NSW syllabus under Stage 3 llabus under Stage 3 ‘Position 2’: ‘The Cartesia‘Position 2’: ‘The Cartesian plane (commonly referred to n plane (commonly referred to as “the numas “the numberber
 plane”) is named after [René] Desc plane”) is named after [René] Descartes who was one of the first to develop anartes who was one of the first to develop analytical [coordinate] geometry on thealytical [coordinate] geometry on the
number plane.’number plane.’

• • Examine Examine the evthe everyday meryday meanings eanings of the of the wordswords origin, quadrant, coordinateorigin, quadrant, coordinate, and how they relate to their mathematical, and how they relate to their mathematical
meanings.meanings.
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10 10 AnAnaalyslysining datag data
Time:Time: 3 weeks (Term 4, Weeks 1–3) 3 weeks (Term 4, Weeks 1–3) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 10, page 394, Chapter 10, page 394

NSW/Australian Curriculum references: Statistics and ProbabilityNSW/Australian Curriculum references: Statistics and Probability

Data 2/Data representation and interpretationData 2/Data representation and interpretation

• • Interpret secondary Interpret secondary data presentedata presented in d in digital media digital media and elsewand elsewhere (6SP148)here (6SP148)

Single Variable Data Analysis 1/Data representation and interpretationSingle Variable Data Analysis 1/Data representation and interpretation

• • Identify and Identify and investigate issues investigate issues involving numerical involving numerical data collected from data collected from primary and sprimary and secondary sources econdary sources (7SP169)(7SP169)

• • Construct and Construct and compare a compare a range of data range of data displays includisplays including stem-and-leaf plots ding stem-and-leaf plots and dot plots and dot plots (7SP170)(7SP170)

Single Variable Data Analysis 2/Data representation and interpretationSingle Variable Data Analysis 2/Data representation and interpretation

• • Calculate mean, mCalculate mean, median, mode and range fedian, mode and range for sets of data. or sets of data. Interpret these statistiInterpret these statistics in the context cs in the context of the data. (7SP171)of the data. (7SP171)

• • Describe aDescribe and interpret nd interpret data displays data displays using median, using median, mean anmean and range d range (7SP172)(7SP172)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and connecand connects mathematicats mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols
•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-19SPMA4-19SP   collects, collects, represents represents and intand interprets serprets single single sets ets of data, of data, using using appropriate sappropriate statistical tatistical displaysdisplays

•• MA4-20SPMA4-20SP   analyses analyses single single sets sets of of data data using using measures measures of of location location and and rangerange

IntroductionIntroduction

This Statistics topic revises different types of graphs from primary school before introducing dot plots, stem-and-leafThis Statistics topic revises different types of graphs from primary school before introducing dot plots, stem-and-leaf
 plots, statistical measures a plots, statistical measures and analysing data. This is a practical topic, and it is nd analysing data. This is a practical topic, and it is expected that some data will be geneexpected that some data will be generatedrated
from student surveys undertaken in class. The mass media, including the Internet, is a rich source of data for statisticalfrom student surveys undertaken in class. The mass media, including the Internet, is a rich source of data for statistical

investigation.investigation.

ContentContent

11   Interpreting graphsInterpreting graphs   7SP170 7SP170 U U F F PS PS R R CC

• • Understand that Understand that some data some data representations arepresentations are more appropriate re more appropriate than others than others for particular data for particular data sets, ansets, and answerd answer
questions about those data setsquestions about those data sets

22   Misleading graphsMisleading graphs   6SP148 6SP148 U U F F PS PS R R CC

• • Identify potentially Identify potentially misleading misleading data representations data representations in the min the media, such edia, such as graphs was graphs with ‘broken’ ith ‘broken’ axes or naxes or non-on-
linear scales, or graphics not drawn to scalelinear scales, or graphics not drawn to scale

33   Dot plotsDot plots   7SP170 7SP170 U U F F R R CC

44   Stem-and-leaf plotsStem-and-leaf plots   7SP170 7SP170 U U F F R R CC

55   The mean and modeThe mean and mode   7SP171 7SP171 U U F F PS PS R R CC

66   The median and rangeThe median and range   7SP171 7SP171 U U F F PS PS R R CC

• • Use the Use the mean and mean and median to median to compare data compare data sets sets and explain and explain how outliers how outliers may affecmay affect the t the comparisoncomparison
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77   Analysing dot plots and stem-and-leaf plotsAnalysing dot plots and stem-and-leaf plots   7SP169, 7SP169, 7SP170 7SP170 U U F F PS PS R R CC

88   Comparing data setsComparing data sets   7SP169, 7SP169, 7SP172 7SP172 U U F F PS PS R R CC

99   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Fractions and percentages, Probability, Ratios, rates and time (travel graphs): Fractions and percentages, Probability, Ratios, rates and time (travel graphs)
Year 8 Year 8 : Investigating data, Probability: Investigating data, Probability

Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Knowing the various types of dKnowing the various types of data displays and statisticalata displays and statistical
measuresmeasures  

•• F = Fluency (applying maths):F = Fluency (applying maths): Reading and interpreting graphs, calculating and Reading and interpreting graphs, calculating and analysing statistics, comparing dataanalysing statistics, comparing data
setssets  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Analysing data to  Analysing data to solve problems, drawingsolve problems, drawing
conclusionsconclusions

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Making generalisations and drawing conclusions fromMaking generalisations and drawing conclusions from
statistical displays and measuresstatistical displays and measures

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Representing data sets on different types of Representing data sets on different types of statisticalstatistical
graphs and displaysgraphs and displays  

Extension ideasExtension ideas

• • Frequency Frequency tables, tables, histograms, histograms, polygons polygons (Year (Year 8)8)

• • The mean The mean from a frequency from a frequency table, the mtable, the mean using ean using the calculator’s the calculator’s statistics mode statistics mode (Year 8)(Year 8)

• • Quartiles, Quartiles, interquartile interquartile range range (Year (Year 10)10)

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: Spreadsheets, statistical and graphing software, statistical yearbooks and census d: Spreadsheets, statistical and graphing software, statistical yearbooks and census data from the Australianata from the Australian

Bureau of Statistics, graphs and Bureau of Statistics, graphs and data from newspapers and magazines, RTA accident statistics.data from newspapers and magazines, RTA accident statistics.

• • Compare the strengCompare the strengths and weaknessths and weaknesses of different types es of different types of graphs for use wof graphs for use with the same set ith the same set of data.of data.

• • Collect examples Collect examples of misleading graphs aof misleading graphs and the misuse of nd the misuse of statistics in the mstatistics in the media, including from the Inedia, including from the Internet.ternet.

• • Sampling, data collecSampling, data collection, types of data, ftion, types of data, frequency histograms anrequency histograms and polygons. The statisd polygons. The statistics mode of a catics mode of a calculator willlculator will
 be met in the Year 8 topic ‘Investigat be met in the Year 8 topic ‘Investigating data’ing data’..  

• • The class mThe class may be surveyed on ay be surveyed on a number of chaa number of characteristics: height, arm sracteristics: height, arm span, shoe sizepan, shoe size, heartbeat rate, reaction , heartbeat rate, reaction time,time,
number of children in family, number of people living at home, hours slept last night, number of number of children in family, number of people living at home, hours slept last night, number of letters in first name,letters in first name,
number of cars or mobile phones owned at home, make/colour of car, mode of travel to school, favouritenumber of cars or mobile phones owned at home, make/colour of car, mode of travel to school, favourite
television/radio station, reaction time, eye/hair colour, birth month or star sign.television/radio station, reaction time, eye/hair colour, birth month or star sign.

• • In Australia, a In Australia, a census takes census takes place every five yeplace every five years, in a year ears, in a year ending in 1 or 6.nding in 1 or 6.

• • Students learned to Students learned to calculate the average calculate the average of a list of numof a list of numbers from primary school, bubers from primary school, but they may not kt they may not know the wordnow the word

mean.mean.  
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• • Applications of meaApplications of mean: sports averagesn: sports averages, rainfall or temperatures, n, rainfall or temperatures, number of matches in umber of matches in a matchbox, market resea matchbox, market research.arch.

• • Applications of mApplications of mode: number of people in aode: number of people in an Australian family, mn Australian family, most popular Australian caost popular Australian car, ordering stock for ar, ordering stock for a
shop.shop.

• • Applications Applications of mof median: edian: wages, wages, house house prices.prices.

• • The range The range is a is a measure measure of spread. of spread. Application: Application: daily temperature daily temperature range.range.  

• • When is it mWhen is it more appropriate to use ore appropriate to use the mode or methe mode or median, rather than the mdian, rather than the mean, when analysing ean, when analysing data? Which is hdata? Which is higher,igher,
the mean or median price of Australian houses?the mean or median price of Australian houses?

 Assessment ideas Assessment ideas

• • Include open-ended quInclude open-ended questions: The range of estions: The range of a set of ea set of eight scores is 10 anight scores is 10 and the mode is d the mode is 3. What might th3. What might the scores be?e scores be?  

• • Plan, implemPlan, implement and ent and report on report on a staa statistical tistical investigation.investigation.

• • Vocabulary Vocabulary testtest

• • Investigate the Investigate the use and ause and abuse of sbuse of statistics and tatistics and statistical graphs statistical graphs in the mein the media.dia.

TechnologyTechnology

Explore the statistical and graphing features of a spreadsheet, GeoGebra, Fx-Stat, a graphics/CAS calculator or software.Explore the statistical and graphing features of a spreadsheet, GeoGebra, Fx-Stat, a graphics/CAS calculator or software.
Visit the Australian Bureau of Statistics website (Visit the Australian Bureau of Statistics website (www.abs.gov.auwww.abs.gov.au) particularly the CensusAtSchool page) particularly the CensusAtSchool page
((www.abs.gov.au/censusatschoolwww.abs.gov.au/censusatschool)) website, or purchase the CD-ROMs. website, or purchase the CD-ROMs.

LanguageLanguage

• • What What is is the the difference difference between between aa graphgraph and a and a plot  plot ??

••  Median Median means middle, for example median strip on a highway, or sounds like ‘medium’. means middle, for example median strip on a highway, or sounds like ‘medium’. Mode Mode (French) means (French) means
fashionable, or popular.fashionable, or popular.

• • The mThe mean, median ean, median and mand mode are ode are collectively collectively calledcalled measures of locationmeasures of location or or  measures of central tendency. measures of central tendency.  

• • This topic conThis topic contains a tains a lot of statisticlot of statistical jargon, and al jargon, and a student-created a student-created glossary may glossary may be useful.be useful.

http://www.abs.gov.au/censusatschool
http://www.abs.gov.au/censusatschool
http://www.abs.gov.au/censusatschool
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11 Probability11 Probability
Time:Time: 2 weeks (Term 4, Weeks 4–6) 2 weeks (Term 4, Weeks 4–6) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 11, page 438, Chapter 11, page 438

NSW/Australian Curriculum references: Statistics and ProbabilityNSW/Australian Curriculum references: Statistics and Probability

Chance 1/ChanceChance 1/Chance

• • Recognise Recognise that probabilities that probabilities range from range from 0 to 0 to 1 (5SP117)1 (5SP117)

Chance 2/ChanceChance 2/Chance

• • Conduct chance Conduct chance experiments with experiments with both small anboth small and large numbers d large numbers of trials usof trials using appropriate digiing appropriate digital technologiestal technologies
(6SP145)(6SP145)

• • Compare obseCompare observed frequencies rved frequencies across exacross experiments with periments with expected frequeexpected frequencies (6SP146)ncies (6SP146)

Probability 1/ChanceProbability 1/Chance

• • Construct samConstruct sample spaces ple spaces for single-step efor single-step experiments with xperiments with equally likely equally likely outcomes (7SP167)outcomes (7SP167)

• • Assign probabilities Assign probabilities to the outo the outcomes of evtcomes of events and deents and determine probabilities termine probabilities for events for events (7SP168)(7SP168)

• • Identify complementary Identify complementary events and events and use the use the sum of probabilities sum of probabilities to solve to solve problems (8SP204)problems (8SP204)

 NSW Stage 4 outcomes NSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematicacts mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-21SPMA4-21SP   represents represents probabilities probabilities of of simple simple and and compound compound eventsevents

IntroductionIntroduction

This short topic revises and extends probability concepts learned in primary school, such as the language of chance,This short topic revises and extends probability concepts learned in primary school, such as the language of chance,
sorting events in order of likelihood and listing the possible outcomes of a chance situation. Students will develop asorting events in order of likelihood and listing the possible outcomes of a chance situation. Students will develop a
formal understanding of probability as a calculated value, and compare this against experimental probability (relativeformal understanding of probability as a calculated value, and compare this against experimental probability (relative
frequency). There are many opportunities here for class discussion, practical lessons and language activities. This topicfrequency). There are many opportunities here for class discussion, practical lessons and language activities. This topic
will also allow students to apply their number skills with fractions, decimals and percentages.will also allow students to apply their number skills with fractions, decimals and percentages.

ContentContent

11   Sample spacesSample spaces 7SP1677SP167   U CU C

22   ProbabilityProbability 7SP1687SP168   U F PS CU F PS C

33   The range of probabilityThe range of probability 5SP1175SP117   U F PS CU F PS C

44   Experimental probabilityExperimental probability 6SP145, 6SP1466SP145, 6SP146   U F PS RU F PS R

5 5 Complementary Complementary eventsevents   8SP204 8SP204 U U F F PS PS R R CC  

66   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Whole numbers, Fractions and percentages, Decimals, Analysing data: Whole numbers, Fractions and percentages, Decimals, Analysing data

Year 8 Year 8 : Investigating data, Probability: Investigating data, Probability
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Proficiency strands/Working mathematicallyProficiency strands/Working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Knowing the terminology, concepts and notations ofKnowing the terminology, concepts and notations of
 probability probability  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying probability theory to solve prApplying probability theory to solve problemsoblems  

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Using probability theory to investigate prUsing probability theory to investigate problems,oblems,

analyse the results of a chance analyse the results of a chance experimentexperiment  
•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Making generalisations and inferences about probabilityMaking generalisations and inferences about probability

situations and experiments, including complementary eventssituations and experiments, including complementary events

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Describing sample spaces, probabilities andDescribing sample spaces, probabilities and
complementary events using the language of chancecomplementary events using the language of chance  

Extension ideasExtension ideas

• • Venn Venn diagrams diagrams and and two-way two-way tables tables (Year 8)(Year 8)

• • Two-stage or Two-stage or three-stage three-stage experiments: making experiments: making lists, tableslists, tables, tree dia, tree diagramsgrams

• • Counting Counting techniquestechniques

• • Investigate Investigate probability probability expressed expressed as as odds odds (ratio)(ratio)

• • The The addition addition rule rule of of probabilityprobability

Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: dice, coins, counters, spinners, playing cards, : dice, coins, counters, spinners, playing cards, probability simulation softwareprobability simulation software

• • Order caOrder cards srds showing howing chance chance words words such such asas unlikelyunlikely and and even chanceeven chance on an empty number line (see the Worksheet on an empty number line (see the Worksheet
‘Chance cards’). Match situations or calculated probabilities to chance words. Ask students to write or tell a story, or‘Chance cards’). Match situations or calculated probabilities to chance words. Ask students to write or tell a story, or
complete a cloze passage, involving chance.complete a cloze passage, involving chance.

• • Do not assumDo not assume that all students e that all students have had experienhave had experience with the properties of ce with the properties of playing cards: suits, playing cards: suits, colours, deck of colours, deck of 52.52.
Be sensitive to religious and cultural Be sensitive to religious and cultural differences in attitudes towards gambling.differences in attitudes towards gambling.

• • Explain Explain that that a a probability probability ofof 11

44
 means ‘one chance in 4’. means ‘one chance in 4’.

• • Reinforce the ideaReinforce the ideas of randomness ans of randomness and equally likely outcomd equally likely outcomes. Discuss the es. Discuss the claim: ‘Since traffic lights claim: ‘Since traffic lights can show red,can show red,
amber or green, the probability that a light shows red isamber or green, the probability that a light shows red is 11

33
’.’.

• • Investigate common mInvestigate common misconceptions about chisconceptions about chance, such as if ance, such as if a coin is tosa coin is tossed and heads sed and heads comes up five comes up five times in a rowtimes in a row
then, for the next toss, tails has a better chance than heads.then, for the next toss, tails has a better chance than heads.

• • Do not fall into Do not fall into the trap of thinking of the trap of thinking of (or teaching) probability a(or teaching) probability as being all about s being all about games of chance games of chance and gambling.and gambling.
Investigate the applications of probability in Investigate the applications of probability in insurance, for example car accidents, home binsurance, for example car accidents, home burglaries, life expectancy,urglaries, life expectancy,
or quality control and sampling. Use the Internet to find quotes on premiums. What factors affect the chances of aor quality control and sampling. Use the Internet to find quotes on premiums. What factors affect the chances of a
 particular car being stolen? particular car being stolen?

• • Collect newspapeCollect newspaper or Internet articles invr or Internet articles involving chance, and comolving chance, and compare probabilities expressed apare probabilities expressed as fractions, decimas fractions, decimalsls
and percentages. Test a chance game to see if it is fair.and percentages. Test a chance game to see if it is fair.

• • Investigate the Investigate the frequency of frequency of each letter each letter of the alphof the alphabet in print abet in print or in the or in the Scrabble game.Scrabble game.

• • Investigate gameInvestigate games involving dice s involving dice (Craps, Yahtze(Craps, Yahtzee), coins (Two-Up), e), coins (Two-Up), cards, raffles, cards, raffles, spinners, Roulettespinners, Roulette. Play calculator. Play calculator

cricket or noughts-and-crosses on the computer/Internet. Use rcricket or noughts-and-crosses on the computer/Internet. Use real or simulated experiments to eal or simulated experiments to find the probabilitiesfind the probabilities
of winning and compare these with theoretical probabilities. Investigate the data from past Lotto draws using theof winning and compare these with theoretical probabilities. Investigate the data from past Lotto draws using the

 NSW Lotteries website ( NSW Lotteries website (www.nswlotteries.com.auwww.nswlotteries.com.au).).
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 Assessment ideas Assessment ideas

• • Vocabulary teVocabulary test or wst or writing activities riting activities using the using the language of language of chancechance

• • Research/investigation Research/investigation involving listing aninvolving listing and counting the d counting the outcomes of outcomes of a sample sa sample spacepace

• • Open-ended quesOpen-ended questions: Write an tions: Write an event that event that could have could have a probability of a probability of 65%65%  

• • Design Design a game a game or spinner or spinner that satisfies that satisfies some probability some probability specificationsspecifications  

TechnologyTechnology

Random numbers can be generated on a calculator, graphics or CAS calculator, or spreadsheet. The Internet,Random numbers can be generated on a calculator, graphics or CAS calculator, or spreadsheet. The Internet,
spreadsheets and other software may be used to simulate a chance situation such as a lotto draw, coin tosses and dicespreadsheets and other software may be used to simulate a chance situation such as a lotto draw, coin tosses and dice
throws.throws.

LanguageLanguage

• • Interpret a probability Interpret a probability story. What story. What does ‘20% chdoes ‘20% chance of rain ance of rain on the weeon the weekend’ really mkend’ really mean?ean?

• • Explain Explain the meanthe meaning of ing of the fthe following termollowing terms:s: equally likely, random, outcome, event, sample spaceequally likely, random, outcome, event, sample space. What is the. What is the
difference betweendifference between impossibleimpossible andand improbableimprobable??

• • Students Students should kshould know now the differencthe difference betwe between een anan outcomeoutcome and an and an event.event. An event contains one or more outcomes. An event contains one or more outcomes.

• • How How is is the usthe use of e of the wthe wordord complementarycomplementary in this topic similar to its use with in this topic similar to its use with complementary anglescomplementary angles or its  or its everydayeveryday
English meaning? Carry out language activities that involve identifying the complement of an event such as ‘ThereEnglish meaning? Carry out language activities that involve identifying the complement of an event such as ‘There
are fewer than 3 children in a family’. This could be done as are fewer than 3 children in a family’. This could be done as a ‘matching pairs’ memory card game.a ‘matching pairs’ memory card game.

• • What is What is the difference the difference between ‘more between ‘more than 3’ than 3’ and ‘3 and ‘3 or more’?or more’?

••  Buckley’s chance Buckley’s chance is an old Australian expression meaning little or no chance. (See ‘Just for the record’ on is an old Australian expression meaning little or no chance. (See ‘Just for the record’ on
 page 452.) page 452.)
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12 12 RaRatitiosos, ra, rates and ttes and timimee
Time:Time: 3 weeks (Term 4, Weeks 6–9) 3 weeks (Term 4, Weeks 6–9) Text:Text:   New Century Maths 7  New Century Maths 7 , Chapter 12, page 464, Chapter 12, page 464

NSW/Australian Curriculum references: Number and Algebra, MeasurementNSW/Australian Curriculum references: Number and Algebra, Measurement
and Geometryand Geometry

Time 1/Using units of measurementTime 1/Using units of measurement

• • Compare 12- Compare 12- and 24-hour and 24-hour time systems time systems and convert and convert between thbetween them (5MG110)em (5MG110)

Time 2/Using units of measurementTime 2/Using units of measurement

• • Interpret Interpret and and use use timetables timetables (6MG139)(6MG139)

Proportion/Real numbersProportion/Real numbers

• • Recognise Recognise and solve and solve problems invproblems involving simple olving simple ratios (7NA173)ratios (7NA173)

Financial Mathematics/Money and financial mathematicsFinancial Mathematics/Money and financial mathematics

• • Investigate aInvestigate and calculate nd calculate ‘best buys’, ‘best buys’, with and with and without digital without digital technologies technologies (7NA174)(7NA174)

Proportion/Linear and non-linear relationshipsProportion/Linear and non-linear relationships

• • Investigate, inInvestigate, interpret and terpret and analyse graphanalyse graphs from s from authentic data authentic data (7NA180)(7NA180)

Time/Using units of measurementTime/Using units of measurement

• • Solve problems Solve problems involving duration, ininvolving duration, including 12- and cluding 12- and 24-hour time 24-hour time within a swithin a single time zone ingle time zone (8MG199)(8MG199)

NSW Stage 4 outcomesNSW Stage 4 outcomes

A student:A student:

•• MA4-1WMMA4-1WM   communicates communicates and conneand connects mathematicacts mathematical ideas l ideas using using appropriate termappropriate terminology, diagrams inology, diagrams and symbolsand symbols

•• MA4-2WMMA4-2WM   applies applies appropriate appropriate mathematical mathematical techniques techniques to to solve solve problemsproblems

•• MA4-3WMMA4-3WM   recognises recognises and and explains explains mathematical mathematical relationships relationships using using reasoningreasoning

•• MA4-6NAMA4-6NA   solves solves financial financial problems problems involving involving purchasing purchasing goodsgoods

•• MA4-15MGMA4-15MG  performs calculations of time that involve m performs calculations of time that involve mixed units, and interpret time zonesixed units, and interpret time zones

IntroductionIntroduction
In this topic, students are introduced briefly to ratios, rates and time calculations. Ratios compare parts or shares ofIn this topic, students are introduced briefly to ratios, rates and time calculations. Ratios compare parts or shares of
something, and are similar (but not identical) to fractions, so students will be able to apply their mental and calculatorsomething, and are similar (but not identical) to fractions, so students will be able to apply their mental and calculator
skills with fractions here. Rates compare quantities expressed in different units, for example speed compares theskills with fractions here. Rates compare quantities expressed in different units, for example speed compares the
distance travelled with the time taken. Travel graphs and time calculations are included in this topic because traveldistance travelled with the time taken. Travel graphs and time calculations are included in this topic because travel
graphs also compare distance with time, while many rates include units of time. Note that this topic links togethergraphs also compare distance with time, while many rates include units of time. Note that this topic links together
concepts in Number, Measurement and Statistics (graphs, timetables).concepts in Number, Measurement and Statistics (graphs, timetables).

ContentContent

11   RatiosRatios 7NA1737NA173   U CU C

22   Simplifying ratiosSimplifying ratios 7NA1737NA173   U F CU F C

33   Ratio problemsRatio problems 7NA1737NA173   U F PS CU F PS C
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44   RatesRates 7NA1737NA173   U CU C

55   Best buysBest buys 7NA1747NA174   U F PS RU F PS R

66   Rate problemsRate problems 7NA1737NA173   U F PS CU F PS C

77   Travel graphsTravel graphs 7NA1807NA180   U F PS R CU F PS R C

• • Interpret features Interpret features of travel gof travel graphs, such raphs, such as the as the slopes of slopes of lines and lines and the meaning the meaning of horizontal of horizontal lineslines

8 8 Time Time calculationscalculations   NSW NSW Stage Stage 4 4 U U F F CC  
••   Round calculator answers to the nearest minute or hour (NSW Stage 4)Round calculator answers to the nearest minute or hour (NSW Stage 4)  

••   Add and subtract time mentally and with a calculator using the ‘degrees, minutes, seconds’ button (NSWAdd and subtract time mentally and with a calculator using the ‘degrees, minutes, seconds’ button (NSW
Stage 4)Stage 4)  

99   24-hour time24-hour time 5MG1105MG110   U F CU F C

10 10 Time Time differencesdifferences   8MG199 8MG199 U U F F PSPS  

1111   TimetablesTimetables 6MG1396MG139   U F PSU F PS

1212   Revision and mixed problemsRevision and mixed problems  

Related topicsRelated topics

Year 7 Year 7 : Fractions and percentages, Decimals, Area and : Fractions and percentages, Decimals, Area and volume, Analysing datavolume, Analysing data

Year 8 Year 8 : Fractions and percentages, Ratios, rates and ti: Fractions and percentages, Ratios, rates and timeme

Proficiency strands/working mathematicallyProficiency strands/working mathematically

•• U = Understanding (knowing and relating maths):U = Understanding (knowing and relating maths): Learning the concepts and operations involving Learning the concepts and operations involving ratios, ratesratios, rates
and timeand time  

•• F = Fluency (applying maths):F = Fluency (applying maths): Applying appropriate concepts and skills to situationsApplying appropriate concepts and skills to situations

•• PS = Problem solving (modelling and investigating with maths):PS = Problem solving (modelling and investigating with maths): Solving real-life problems using ratios, rates,Solving real-life problems using ratios, rates,
travel graphs and time calculationstravel graphs and time calculations  

•• R = Reasoning (generalising and proving with R = Reasoning (generalising and proving with maths):maths): Making generalisations and inferences about best buys andMaking generalisations and inferences about best buys and
travel graphstravel graphs

•• C = Communicating (describing and representing maths):C = Communicating (describing and representing maths): Using the correct notations for ratios, rates, hours andUsing the correct notations for ratios, rates, hours and

minutes, and 24-hour timeminutes, and 24-hour time  

Extension ideasExtension ideas

• • Investigate the Investigate the golden ratio golden ratio and the gand the golden rectangle: solden rectangle: see the NSee the NSW syllabus uW syllabus under ‘Proportion’ (Stage nder ‘Proportion’ (Stage 4)4)

• • Dividing a Dividing a quantity in a quantity in a given ratio, sgiven ratio, scale drawings, cale drawings, international time international time zones (Year 8)zones (Year 8)

• • Solve harder rate problemSolve harder rate problems, such as fs, such as fuel consumption, and uel consumption, and converting rates to different converting rates to different units, for example funits, for example from km/hrom km/h
to m/sto m/s

• • Extend Extend the unitary the unitary method to method to fraction and fraction and percentage percentage problemsproblems

• • Research the hResearch the history of the calendaistory of the calendar and/or time measuremr and/or time measurement: Julian, Gregorian, ent: Julian, Gregorian, Islamic, Chinese, JewIslamic, Chinese, Jewish calendars,ish calendars,
daylight saving, international time zones, International Date daylight saving, international time zones, International Date LineLine

• • Research anciResearch ancient time-measuring devices ent time-measuring devices such as the hsuch as the hourglass, sundial, waourglass, sundial, water clock, pendulum, canter clock, pendulum, candle clockdle clock
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Teaching notes and ideasTeaching notes and ideas

••  Resources Resources: supermarket catalogues for best buys, tables of data showing rates such as fuel consumption or birth rates,: supermarket catalogues for best buys, tables of data showing rates such as fuel consumption or birth rates,
stopwatch, 24-hour clock, calendars, timetables, map with stopwatch, 24-hour clock, calendars, timetables, map with world time zonesworld time zones

• • Encourage the class Encourage the class to list instances to list instances of ratios, when the of ratios, when the parts or shares of parts or shares of a mixture are important: a mixture are important: cordial, punch,cordial, punch,
cake mix, lawn mower fuel, concrete, paste (flour and water), lemonade, milkshake, fertiliser, gear ratios, slopes ofcake mix, lawn mower fuel, concrete, paste (flour and water), lemonade, milkshake, fertiliser, gear ratios, slopes of
hills, probability and betting odds.hills, probability and betting odds.

• • Investigate scale Investigate scale diagrams. Scale madiagrams. Scale maps, dividing a quantips, dividing a quantity in a given ratio, ty in a given ratio, speed and internationspeed and international time zones willal time zones will
 be covered in the Year 8 topic ‘R be covered in the Year 8 topic ‘Ratios, rates and time’atios, rates and time’..  

• • Investigate the Investigate the aspect ratios of televisionaspect ratios of television, computer and cinem, computer and cinema screens (see a screens (see ‘Just for the record’ on ‘Just for the record’ on page 468).page 468).

• • For rates, sFor rates, stress that tress that the slash (/) the slash (/) indicates thindicates the division procese division process and mes and means ‘per’ or ans ‘per’ or ‘out of’.‘out of’.

• • Encourage students Encourage students to list examples of to list examples of rates and the rates and the two units those ratetwo units those rates compare: birth rate; popus compare: birth rate; population growth;lation growth;
heartbeat; typing speed; fuel consumption; postage rates; metric heartbeat; typing speed; fuel consumption; postage rates; metric conversions and currency conversions; downloadconversions and currency conversions; download
speed; filling a tank; mobile phone costs; classified advertisements; cost of petrol, meat or fruit; population density;speed; filling a tank; mobile phone costs; classified advertisements; cost of petrol, meat or fruit; population density;
cricket run rate (runs/over); batter’s strike rate (runs/100 balls); bowler’s strike rate (balls/wicket); and other sportscricket run rate (runs/over); batter’s strike rate (runs/100 balls); bowler’s strike rate (balls/wicket); and other sports
statistics.statistics.

• • Investigate population Investigate population density, population gdensity, population growth, birth rate, rowth, birth rate, death rate, death rate, speed, and speed, and fuel consumfuel consumption.ption.

• • Investigate unit pricing Investigate unit pricing on supermarket shelveson supermarket shelves, and how sometimes , and how sometimes the unit is 100 mL the unit is 100 mL rather than 1 mL (Whyrather than 1 mL (Why?).?).
Discuss why the ‘best buy’ is usually the largest item. Since 2009, unit pricing has been compulsory in all AustralianDiscuss why the ‘best buy’ is usually the largest item. Since 2009, unit pricing has been compulsory in all Australian
supermarkets, so supermarket retailers must display prices of products according to their cost per unit whenever thissupermarkets, so supermarket retailers must display prices of products according to their cost per unit whenever this
is possible.is possible.

• • Compare the advanCompare the advantages of 12-hour and 24-htages of 12-hour and 24-hour time and investigaour time and investigate their history. What te their history. What do ‘a.m.’ and ‘p.m.’ stado ‘a.m.’ and ‘p.m.’ standnd
for? When and where is 24-hour time used? Why is it also called ‘military time’?for? When and where is 24-hour time used? Why is it also called ‘military time’?

• • Applications of time Applications of time calculations: bus/plane calculations: bus/plane trip using timetables, letrip using timetables, length of a movie, ngth of a movie, payroll (hours worked), sunpayroll (hours worked), sunriserise
to sunset, length of a school day or work day.to sunset, length of a school day or work day.

• • Plan a holiday Plan a holiday and create and create a travel sa travel schedule with chedule with the times wthe times written in 12-hour ritten in 12-hour or 24-hour timeor 24-hour time

 Assessment ideas Assessment ideas

• • Problem-solving Problem-solving testtest

• • Poster assPoster assignment ignment about applicationabout applications of s of ratios or ratios or ratesrates

• • Travel gTravel graph ‘raph ‘tell me tell me a a story’ wstory’ writing activitieriting activitiess

• • Problems Problems involving involving travel times travel times and timand time zone zoneses  

TechnologyTechnology

Ratios can be entered into a calculator using the [aRatios can be entered into a calculator using the [a b b//cc] fraction key. However, when simplifying ‘improper ratios,’ use] fraction key. However, when simplifying ‘improper ratios,’ use
the [d/c] key to convert the mixed numeral answer to a ‘proper ratio’. Students should be introduced to the calculator’sthe [d/c] key to convert the mixed numeral answer to a ‘proper ratio’. Students should be introduced to the calculator’s
‘degrees-minutes-seconds’ key for time calculations. Use the Internet to find airline, train and cinema timetables. Put‘degrees-minutes-seconds’ key for time calculations. Use the Internet to find airline, train and cinema timetables. Put
itineraries onto a spreadsheet and calculate different tiitineraries onto a spreadsheet and calculate different times.mes.
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LanguageLanguage

• • A symbol for minute A symbol for minute is ’; a symis ’; a symbol for second is ”. bol for second is ”. Their abbreviations aTheir abbreviations are ‘min’ and ‘s’ respecre ‘min’ and ‘s’ respectively.tively.

• • The The wordword minuteminute comes from the Latin comes from the Latin pars minuta prima, pars minuta prima, meaning the first (‘prima’) division (‘minuta’) of an  meaning the first (‘prima’) division (‘minuta’) of an hour.hour.
In this way, it is related to the alternative meaning and pronunciation of the word In this way, it is related to the alternative meaning and pronunciation of the word minute as ‘tiny’. The wordminute as ‘tiny’. The word second second   
comes fromcomes from pars minuta secunda, pars minuta secunda, meaning the second (‘secunda’) division of an hour. meaning the second (‘secunda’) division of an hour.

• • The parts The parts of a of a ratio are ratio are called called itsits terms.terms.  
• • Why Why does does thethe unitary method unitary method  have that name? have that name?


